) 


^ 


DEVOTED    TO    ELECTRIC   LIGHTING,    TELEGRAPHY,  ITELEPHONY   AND  ALL 


PHASES     OF    ELECTRIC     DEVELOPMENT. 


L.   VIII_No.   1. 


« 


NEW  YORK,  JANUARY  4,   1890. 


/.  H.  BUNNELL  &  CO. 

76   CORTLANDT  STREET, 


Telegfaph— 

BATTERIES,  BELLS 

AND    ELECTRICAL 

SUPPLIES. 


The   Largest  Stock    and   best  variety 
>f  main  line  su»d  short  line  instruments 
any  American  establishment. 


2I?W 


New  "No.  2''  Improved  Mechanical  Telegraph 
Instrument.    (For  Practice.) 

Lined  Key  and  Giant  Sounder  (without  mag- 
no  lottery  icquired.)     Works  exactly  like  the 
under  and  Key  Combination  Set,  (riving 
loud,  dear  sound,  with  slightest  force  on  movement 
All  made  in  first-class  instrument  composi- 
Brass,  same  pattern  as  best  Giant  Sounders. 
■  mail,  prepaid,  with  alphabet  cards,  etc., 
Complete  Illustrated  Telegraph  Instruction 
to  any  addn 


SEND     FOR    OUR 


THE  E.  S.  GREELEY  &  CO., 


5  and   7    DEY   STREET, 


NEW   YORK. 


Manufacturers  and  Importers  of,  Dealers  in  and  Headquarters  for 

Telegraph,  Telephone,  Electric  Light,  District,  Burglar  Alarm, 

ELECTRIC  BELL,  EXPERIMENTAL  and  GENERAL  ELECTRICAL  SUPPLIES. 

Sole  Manufacturers  of  the  VICTOR  TELEGRAPH  INSTRUMENTS 


NEW  WHEATSTONE    BRIDGE   SET, 

With    Fibre  ^Suspended    Needle  |and    Revolving    Galvanometer    mounted    in   a   finely 

Polished  Portable  Case. 


PRICE. 


$120.00. 


LATEST  ILLUSTRATED    PRICE   US1 
.     AND   CATALOGUE. 
No,  10  OF  MARCH,  1889. 

containing  over  four  hundred  cuts  of 
Telegraph  Instruments,  Batteries  and 
Klectrical  Appliances,  FREE;  also 
Manual  of  Telegraphy  FREE  to  any 
Address. 

J.  H.  BUNNELL  &  CO., 

76  Cortlandt  St.,    New  York. 


STANDARD 

:  Electrical  Test 

INSTRUMENTS. 

IETERS 

AND 

ILTUETES?; 

lALL  KINDS. 

/YRTON  A  PERRY  NEW  SPRING. 

|nti«r,    H»rtminn  *   Co.    Gil»»nomet«rs,   Bridgti  »art 
^      RheoiUti   by  all    the    prominent    makers. 
CALL  AND   EXAMINE. 

JAMES   W.  QUEEN   &  CO., 
Chestnut  Street,  Philadelphia,  Pa. 


The  fibre  suspension  of  the  needle  in  this  instrument  secures  extreme  delicacy  of  action, 
the  needle  being  strongly  deflected  through  1.1  megohms  with  five  cells  of  Leclanche  Battery. 

The  act  of  closing  the  case  releases  the  fibre  from  all  tension,  thus  avoiding  much  of  the 
risk  of  rupture  in  transportation. 

The  features  of  a  revolving  galvanometer  and  a  variable  and  removable  damping  and 
directing  magnet,  conduces  to  rapid  work  and  ease  of  manipulation. 

Measures  accurately  from  ,ifl  of  an  ohm  to  1,111,000  ohms. 

A  full  line  of  first-class  Electrical  Measurement  Apparatus  always  in  stock. 

Sole  Agents  ^for  the  Celebrated  Standard  Electrical    Measurement 

Instruments  of  the  Electrical  Manufacturing  Co.  of  Troy. 

We  have  always  in  stock  every  variety  of  Telegraph  Instruments  known  to  the  craft,  as 
well  as  Telegraph  Supplies  of  every  description. 

THE  E.  S.  GREELEY  &  CO., 


HIGH  SPEED!!, 

PERFORATED 

Electric  Leathe: 
Belting. 

Chas.   A.   Schieren   &   C( 

MAN 

New  York.        Chicago.        Boston.        Philads'.prl 


DUST-PROOF,  SKELETON  &  WOOD  B( 

jBjHSjr_.jT_.S. 

HAZAZER  k  STANLEK,  Hxtrtol  House  Finish 

32-34  Frankfort  Street.  New  York 


W.  H.  COLE, 

Electrical  Engineer 


:  AND  :- 


5    and    "7    EEpT    STREET. 


XTEW    TORK. 


Electrical  Supplies  of  every  description 
at  reasonable  prices. 

SEND    FOR    CATALOGUE. 

MANHATTAN   ELECTRICAL  SUPPLY  CO., 

26  CHURCH  STREET, 
New  York. 


—  THE  — 

SHAVER    MULTIPLEX  TELEPHONE. 

Capacity  for  private  lines  2  miles. 

TRUNK  LINES  comprising  a  number  of 
Telephones  upon  one  circuit,  and  EX- 
CHANGES for  short  lines  switching  direct 
one  station  with  another.  The  only  me- 
chanical phone  which  works;  luring  rain  and 

wind    storms. 

AGENTS  WANTED. 

THE  SHAVER  CORPORATION, 

Its  cortlandt  st.  newIyork. 


Consulting  Electrician 

321  East  14th  St.,  New  York. 

Tests,  Measurements  and  Estimates 
kinds.     Sole  Agent  of  the  Pocenix  Incaij 
cent  Lamp  Co.     Lamps  for  any  Systen 
Candle  Power. 


Leonard  Paoct. 


Cmarlcs  j  I 


PAGET  &  EINTNEB, 

Chemical  &  Electrical  Eiperts  &  Electrisal-Ei 

DOMESTIC    AND    FOREIGN     P»T£NT». 

No.  45  Broadway,  New 


g    J.B.SABINE, 

gJcOUNSELOR  AT  LAW, 

m  181     BROADWAY, 

J^,  NEW   YORK. 

fe  ^"SPECIALTY 

ijj    ELECTRICAL  PATEN  1 

When  consulting  with  advertil 
or  sending  for  catalogues,  men1 
that  vou  saw  the  advertisement 
this  paper. 


THE   ELECTRIC  AGE. 


THE    BEQIIT1TIITG    OP    THE    EXTD. 


Edison  Comply  Sustained.      Westinghonse  Company  Befeated. 

Sawyer-Man  Patent  Decided  by  the  Court  to  be  a  Fraud  and  Absolutely  Valueless. 

Extracts  from  the  Decision  of  Justice  Bradlev,  Oct.  5,  1889. 

Circuit  Court  of  the  United  States  for  the  Western  District  of  Pennsylvania. 


THE    CONSOLIDATED    ELECTRIC    LIGHT    COMPANY 

(WESTINGHOUSE    COMPANY) 

versus 

McKEESPORT    LIGHT    COMPANY 

(EDISON  COMPANY). 


1 


I    JVo.  5,  May  Term  1888. 
Chi  Bill  and  Final  Hearing. 


EXTRACTS    FROM    OPINION"    OP    THE    COURT. 

"The  great  question  in  this  suit  is  whether  the  patent  sued  on  is  valid,  so  far  as  involves  a  general  claim  for  the  use  in  ik-ctric 
lamps  of  incandescing  carbon  conductors  made  of  fibrous  or  textile  substances.  If  it  is,  the  complainant  must  prevail.  If  it  is  not.  the 
bill  must  be  dismissed  " 

•■  fs  the  patent  valid  for  such  a  broad  claim  >  The  defendants  contend  that  it  is  not  ;  first,  because  no  such  invention  was  set  forth 
in  the  original  application,  but  was  introduced  more  than  four  years  after  it  was  filed,  and  after  the  same  material  had  been  used  by 
Edison,  and  claimed  by  him  in  application  for  a  patent  :  secondly,  because  Edison,  and  not  Sawyer-Man.  was  really  the  original  and  first 
inventor  of  an  incandescent  conductor  made  of  fibrous  or  textile  material  for   an  electric  lamp." 

"It  is  very  clear  to  us  that  in  the  original  application  for  the  patent  sued  on  the  applicants  had  no  such  object  in  view  as  that  of 
claiming  all  carbon  made  from  fibrous  and  textile  substances  as  a  conductor  for  an  incandescing  electric  lamp.  Nothing  on  which  to  base 
any  such  claim  is  disclosed  in  the  original  application.  We  have  carefully  compared  it  with  the  amended  application,  on  which  the  patent 
--ued,  and  are  fully  satisfied  that  after  Edison's  inventions  on  this  subject  had  been  published  to  the  world  there  was  an  entire  change 
of  base  on  the  part  of  Sawyer  <fc  Man,  and  that  the  application  was  amended  to  give  it  an  entirely  different  direction  and  purpose  from 
what  it  had  in  its  original  form." 

"  By  an  adroit  amendment  made  in  1885,  they  say  :  'Our  improvement  relates  more  especially  to  the  ineamli  -  luctor,  its 

substance,  its  form  and  its  combination  with  the  other  elements  composing  the  lamp.-     The  purpose  of  this  amendment  is  obvious,  and 

comment." 

■■  The  fact  is  that  Sawyer  <fc  Man  were  unconscious  that  the  arc  was  not  new.  and  supposed  that  they  could  get  a  patent  for  it  :  but, 

ir  eyes  were  opened,  they  changed  about  and  amended  their  application,  and  made  the  material  of  the  conductor  the  great  object  — 

carbon  made  from  fibrous  or  textile  material.     Compare   the  original  with  the   amended   application,  as  first   stated  ii.  this  opinion,   and 

this  purpose  most  obviously    appears." 

"  The  fact  that  the  whole  object  of  the  application  was  changed  is  evinced  by  the  correspondence  of   the  parties." 

"This  testimony  of  Mr.  Broadnax.  which  is  undoubtedly  to  be  relied  on.  in  connection  with  the  letter  just  quoted,  shows  that  the 
ilea  of  claiming  carbons  made  from  fibrous  and  textile  I  was  an  afterthought,  and  was  no  part  of  the  purpose  of  the  original 
application.     The  amendments  relating  to  this  new  and  broad  claim  were  made  afterward,  in  February  and  March.  1885." 

"  We  are  of  the  opinion  that  the  changes  made  in  the  application  in  this  regard  were  not  justifiable,  and  that  the  claim  in  question 
cannot  be  sustained." '. 

"  We  are  not  at  all  satisfied  that  Sawyer  and  Man  ever  made  and  reduced  to  practical  operation  any  such  invention  as  is  set  forth 
and  claimed  in  the  patent  in  suit.  Their  principal  experiments  were  made  in  1878.  and  perhaps  the  beginning  of  1871).  The  evidence 
as  to  what  they  accomplished  in  the  construction  of  electric  lamps  is  so  contradictory  and  suspicious  that  we  can  with  difficulty  give 
credence  to  the  conclusions  sought  to  lie  drawn  from  it.  We  are  not  satisfied  that  they  ever  produced  an  electric  lamp  with  a  burner  of  carbon 
made  from  fibrous  material,  or  any  other  material,  which  was  a  success." 

••  The  application  for  the  patent  in  suit  was  not  made  until  January,  1880,  nearly  or  quite  a  year  after  all  their  experiments  had  ceased,  and 
after  the  inventions  of   Edison  had  been  published  to  the  world.'' 

'•The  explanations  made  by  th  ;  complainants  for  the  delay  in  applying  for  the  patent  in  suit  fail  to  satisfy  our  minds  that  Sawyer  &  Man.  or 
their  assignees  for  them,  have  not  sought  to  obtain  a  patent  to  which  they  were  not  legitimately  entitled." 

"  But.  suppose  it  to  be  true,  as  the  supposed  inventors  and  some  of  the  other  witnesses  testify,  that  they  did  in  1878  construct  some 
lamps  with  burners  of  carbon  made  of  fibrous  ma'.eual,  and  of  ah  arched  shape,  which  continued  to  give  light  for  days  or  weeks  or  months  : 
still,  were  they  a  successful  invention  ?  Would  any  one  purchase  or  touch  them  now  ?  Did  they  not  lack  an  essential  ingredient  which  was 
-ary  to  their  adoption  and  use  ?  Did  they  go  any  farther  in  principle,  if  they  did  in  degree,  than  did  other  lamps  which  had  been  con- 
structed before  ?  It  seems  to  us  that  they  were  following  a  wrong  principle — the  principle  of  small  resistance  in  an  incandescing  cone 
and  a  strong  current  of  electricity— and  that  the  great  discovery  in  the  art  was  that  of  adopting  high  resistance  in  the  conductor  with  a  small  illu- 
minating surface,  and  a  corresponding  diminution  in  the  strength  of  the  current.  This  was  accomplished  by  Edison  in  his  filamental  thread-like  con- 
ductors, rendered  practicable  by  the  perfection  of  the  vacuum  in  the  globe  of  the  lamp.  He  abandoned  the  old  method  of  making  the  globe  in 
separate  pieces,  cemented  together,  and  adopted  a  globe  of  one  entire  piece  of  glass,  into  which  he  introduced  small  platinum  conductors, 
fastened  by  fusion  of  the  glass  around  them,  thus  being  able  to  procure  and  maintain  perhaps  the  most  perfect  vacuum  known  in  the  arts. 
In  such  a  vacuum  the  slender  filaments  of  carbon,  attenuated  to  the  last  degree  of  fineness,  may  be  maintained  in  a  state  of  incandescence 
without  deterioration  for  an  indefinite  time,  and  with  a  small  expenditure  of  electric  force.  This  was  really  the  grand  discovery  in  the  art  of 
electric  lighting,  without  which  it  could  not  have  become  a  practical  art  for  the  purposes  of  general  use  in  houses  and  cities." 

'••The  principle  and  great  thing  described  is  the  attenuated  filament  and  its  enclosure  in  a  perfect  vacuum." 

■  We  think  we  are  not  mistaken  in  saying  that  but  for  this  discovery  electric  lighting  would  never  have  become  a  fact.     We  have  supposed  it 
to  be  the  discovery  of  Edison  because  he  has  a  patent  for  it.    This  may  not  be  the  case.     It  may  be  the  discovery  of  some  other  person  ;  but,  whoever 

discovered  it.  it  is  undoubtedly  the  great  discovery  in  the  art  of  practical  lighting  by  electricity." 

'THE  BILL  MUST  BE  DISMISSED." 


PRICE  OF  LAMPS  MUCH  REDUCED. 


JEND  FOR  OUR  NEW  PRICE-LIST  OF  LAMPS. 

UNITED  EDISON  MANUFACTURING  COMPANY,  65  Fifth  Avenue,  New  York. 
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IMPORTANT  ANNOUNCEMENT. 


We  are  pleased  to  announce  that  beginning 
with  the  New  Year  the  electrical  edition  of 
The  Electric  Age  will  be  issued  weekly.  The 
rapid  growth  and  development  of  electrical  in- 
dustries render  it  absolutely  necessary  that  we 
take  this  step,  in  order  to  keep  abreast  of  the 
times.  We  find  that  a  semi-monthly  publica- 
tion is  heavily  handicapped  in  the  fast  race  of 
electrical  development,  and,  in  order  that  we 
may  keep  our  patrons  fully  and  promptly  in- 
formed of  what  is  going  on  in  the  world  of 
electricity,  we  have  decided  to  make  this 
change,  trusting  that  the  confidence  reposed  in 
The  Electric  Age  by  its  friends  up  to  the  pres- 
ent time  may  continue  to  increase.  It  is  the 
purpose  of  the  management  of  this  paper  to 
make  it  one  worthy  of  the  confidence  and  sup- 
port of  every  one  interested  in  any  manner 
with  electricity.  Every  department  of  elec- 
trical industry  will  receive  proper  attention, 
and  to  this  end  we  invite  correspondence  on 
all  subjects  in  that  line. 

We  also  have  the  pleasure  to  announce  that 
on  the  first  of  the  year  Mr..  Thomas  R.  Taltavall, 
for  some  years  past  superintendent  of  telegraph 
of  The  Associated  Press,  is  to  assume  the 
editorship  of  The  Electric  Age. 

Mr.  Taltavall's  long  service  in  the  news  busi- 
ness, and  his  practical  and  expert  knowledge  of 
electricity  will  be  of  special  value  to  the  paper, 
and  it  is  our  purpose  to  concentrate  all  of  the 
forces  and  energy  necessary  to  make  it  an 
electrical  journal  second  to  none. 

We  wish  each  and  every  one  of  our  friends 
a  happy  and  prosperous  New  Year. 


The  case  of  the  Cincinnati  and  Suburban 
Telegraph  and  Telephone  Association  against 
the  Mt.  Auburn  Electric  Street  Railway  Com- 
pany, at  Cincinnati,  is  attracting  a  great  deal 
of  attention  among  electrical  people.  A  large 
number  of  electrical  experts  and  gentlemen  in- 
terested in  street  and  other  railways,  some  of 
them  from  distant  cities,  are  in  attendance  to 
witness  the  experiments  for  which  apparatus 
has  been  set  up  in  the  court-room  and  elaborate 
preparations  made,  and  which  promise  to  be 
the  prominent  feature  of  this  case.  The  suit  is 
an  attack  against  the  single  trolley  system, 
which,  as  claimed  by  the  telephone  association, 
results  injuriously  to  the  operation  of  its  wires. 
The  single  trolley  system  is  at  present  in  use  by 
the  electric  railway  company.  The  telephone 
company  claims  that  the  double  trolley  system, 
like  that  of  the  Colerain  Avenue  Electric  Road, 
>does  not  interfere  with  the  operation  of  the 
telephone  lines,  and  were  this  system  used  by 
nhe  Mt.  Auburn  Company  the  trouble  now  ex- 
iting with  the  telephones  would  be  obviated. 


The  story  that  Jay  Gould  is  becoming  alarmed 
at  the  prospective  rival  of  the  Western  Union 
Telegraph  Company  in  the  Long-Distance  Tel- 
ephone, and  is  ready  to  dispose  of  his  Western 
Union  holdings,  is  again  going  the  rounds.  A 
prominent  Wall-street  operator  said  recently, 
' '  You  will  see  a  great  turnover  or  revolution 
in  telegraphic  matters  before  many  moons. 
It  is  well  known  to  all  telegraph  men  that  the 
coming  opponent  of  the  telegraph  monopoly 
is  the  equally  greater  monopoly  of  the  tele- 
phone. The  telephone  people  have  a  trump- 
card  which  they  are  holding  hick  until  the 
proper  moment.  This  is  nothing  less  than  an 
improved  telephone  which  will  astound  the 
public  when  it  is  placed  on  the  market." 

At  Milwaukee,  Wis.,  on  the  12th  of  December, 
the  Wisconsin  Telephone  Company  filed  suit 
against  the  Eau  Claire  Electric  Railway  Com- 
pany and  the  Sprague  Electric  Railway  and 
Motor  Company  at  Eau  Claire  praying  for  an 
injunction  to  restrain  the  defendants  from 
longer  operating  their  system,  alleging  that  the 
same  is  dangerous  and  destructive  to  both  life 
and  property.  The  complaint  sets  forth  that 
the  defendants  are  destroying  the  plaintiff's 
business  by  direct  crosses  of  wires  and  by  leak- 
age and  induction.  A  score  of  affidavits  set 
forth  the  interruption  of  telephone  service, 
burning  out  of  instruments  and  injuries  to  em- 
ployes and  citizens. 

The  Chief  Signal  Observer,  in  his  annual  re- 
port to  Congress,  says  that  since  electric  lights 
have  been  used  for  public  buildings  the  display 
of  cautionary  signals  by  means  of  ordinary  oil 
lanterns  is  rendered  ineffective  on  account  of 
the  greater  brilliancy  of  electric  lights,  and,  to 
remedy  this  difficulty  requests  an  appropriation 
of  $1,000  for  electric  cautionary  signal  lights 
at  Boston,  New  York,  Chicago  and  other  im- 
portant cities.  An  appropriation  of  $120,000 
is  asked  to  pay  the  telegraph  companies  for 
transmitting  weather  reports  during  the  coming 
year. 

The  statement  of  the  earnings  of  the  Western 
Union  for  the  last  quarter  is  said  to  make  the 
best  showing  of  any  in  the  history  of  the  com- 
pany, and  the  executive  commitee  has  recom- 
mended the  regular  dividends  of  1%  per  cent, 
and  an  extra  dividend  of  ^  per  cent  It  is  re- 
ported also  in  financial  circles  that  the  Postal 
Telegraph  Company  is  earning  12  per  cent, 
on  its  capital  stock.  This  is  a  pretty  good 
indication  that  people  in  this  country  believe 
in  patronizing  the  telegraph  and  that  such  pa- 
tronage is  continually  increasing. 

The  Milwaukee  Sentinel  suggests  that  every- 
thing that  happens  that  is  not  understood  should 
be  charged  to  electricity,  just  as  everything 
from  a  headache  to  an  earthquake  used  to  be 
charged  to  the  gulf  stream.  A  Janesville  man 
whose  disappearance  is  still  a  mystery  was  last 
seen  in  his  back  yard  stroking  a  cat.  What  is 
more  likely  than  that  the  electricity  set  free  in 
the  cat's  fur  reduced  the  unfortunate  man  to 
ashes  ? 

For  a  long  time  the  Russians  have  made 
great  efforts  to  obtain  a  concession  for  the 
construction  of  a  telegraph  line  between 
Kiakhta,  in  Southern  Siberia,  and  Pekin,  and 
recently  they  thought  they  had  been  success- 
ful. The  Chinese  government  seems,  however, 
to  have  changed  its  mind  unexpectedly,  and  it 
is  now  asserted  on  good  authority  that  China 
has  definitely  resolved  to  grant  no  such  con- 
cession. 

On  the  19th  ultimo  the  telegraph  companies 
were  badly  crippled  in  New  York  City,  and 
along  the  Atlantic  coast  by  the  dense  fog. 
Their  wires  were  in  many  cases  rendered 
almost  useless,  on  account  of  the  difficulty  in 
getting  the  battery  through  them  even  for  short 
distances.  Good,  bad  and  indifferent  wires 
suffered  alike,  and  business  was  greatly  re- 
tarded. 


A  dispatch  from  London  on  Dec.  9th  says  : 
The  report  that  a  breach  had  occurred  in  the 
relations  of  the  Anglo-American  Telegraph  Com- 
pany and  Direct  United  States  Cable  to  the  West- 
ern Union  Telegraph  Company  is  authoritatively 
denied.  The  officials  of  the  Anglo-American 
Company  further  state  that  the  opening  of  an 
independent  office  in  New  York  has  no  signi- 
ficance, except  as  indicating  the  purpose  of  the 
associated  Atlantic  cable  companies  to  give  to 
the  public  every  facility  for  the  promptest  trans- 
mission of  its  messages.  All  the  companies 
have  always  had  separate  offices  in  London 
and  will  now  have  them  in  New  York,  the  lay- 
ing of  the  short  cables  to  Canso,  N.  S. ,  by  the 
Western  Union  Company  having  given  to  them 
ample  facilities  for  doing  so. 

The  opinions  of  prominent  electrical  experts  on 
the  question  of  making  electric  light  wires  safe, 
printed  elsewhere  in  this  issue,  make  very  valuable 
and  interesting  reading.  This  subject  is  one  ot 
paramount  importance  these  days,  and  no  doubt 
the  views  expressed  in  these  papers  will  be  very 
helpful  to  those  who  are  grappling  with  this  prob- 
lem. One  very  important  fact  is  brought  out  in 
these  expressions  of  opinions,  and  that  is,  that 
placing  electric  light  wires  under  ground  will  by 
no  means  lessen  the  dangers  incident  to  overhead 
wires  ;  on  the  contrary,  the  general  opinion  seems 
to  be  that  the  dangers  would  be  rather  increased. 
This  is  something  for  electricians  to  ponder  over. 
As  these  replies  are  received  they  will  appear  in  this 
paper,  and  we  trust  that  our  efforts  to  open  a  way 
for  the  solution  of  this  important  problem  will  be 
productive  of  good  results. 

The  single  trolley  system  of  electric  street 
railways  is  passing  through  a  trying  period. 
The  telephone  people  in  several  cities  are 
suing  against  the  use  of  this  system  on  account 
of  the  serious  disturbances  it  creates  on  tele- 
phone lines  by  induction.  According  to  a 
press  dispatch  from  Milwaukee,  in  reference  to 
the  suit  against  the  Electric  Railway  Company 
in  Eau  Claire,  the  defendants  ;are  advised  to 
"insulate"  their  wires  to  overcome  the  ob- 
jections raised  by  the  telephone  company. 
The  interests  represented  in  these  cases  are 
large,  and  we  hope  the  difficulties  between 
them  may  soon  be  adjusted  in  a  manner  satis- 
factory to  both  parties. 
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The  work  of  destruction  of  electric  light  lines 
goes  on  in  this  city,  and  it  is  evident  that  the  end 
will  not  be  reached  until  all  the  wires  are  down, 
whether  they  be  good,  bad  or  indifferent.  No  such 
thing  as  discrimination  is  exercised  on  the  part  of 
the  authorities.  To  those  who  have  charge  of  the 
work  removing  the  wires  all  electric  light  lines  are 
dangerous,  consequently  they  are  all  falling. 

It  is  to  be  regretted  that  such  a  state  of  affairs 
exists  on  the  side  of  the  city  authorities.  Miles 
and  miles  of  wire,  absolutely  safe,  are  being  wan- 
tonly destroyed  in  spite  of  the  protests  of  the  com- 
panies interested.  And  yet  there  is  no  power  to 
stop  it.  There  will  be  a  day  of  reckoning,  how-  I 
ever,  and  suits  for  damages  against  the  city  and 
certain  authorities  will  presently  be  entered. 

There  is  no  doubt  that  a  more  healthy  state  01  / 
affairs  will  succeed  the  present  turbulence.  The 
people  want  and  must  have  the  electric  light.  Its 
vast  superiority  over  all  other  methods  of  illumi- 
nation is  acknowledged  and  unquestioned,  and  our 
citizens  are  not  the  kind  to  allow  the  name  of  their 
progressive  city  to  go  on  record  as  retrograding, 
particularly  in  so  important  a  matter  as  this.  Well 
lighted  streets  are  a  protection  to  life  and  property. 
The  value  of  the  electric  light  is  appreciated  now, 
while  we  are  compelled  to  use  gas  in  the  streets. 

It  is   hopeful  that   the   end   of  the   crusade  is 
at  hand  and  that  the  work  of  reconstruction  «>' 
soon  begin.     The  future  lines,  no  doubt,  will 
more  substantially  built,  and  on  the  whole  ger 
good  will  result  from  the  temporary  demorali? 
of  the  electric  light  business. 
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THE    INTERIOR    ELECTRICAL    CONDUIT 
COMPANY'S   SYSTEM    OF  WIRING. 


The  necessity  for  a  perfect  system  of  wiring 
the  interior  of  buildings  for  lighting  purposes 
has  long  been  felt  Indeed,  this  branch  of  elec- 
trical lighting  seems  to  have  been  almost  en- 
tirely neglected  in  the  rapid  march  of  improve- 
ment in  every  other  feature  of  the  business. 
Dynamos  have  been  made  more  efficient, 
lamps  improved,  and  wire  made  cheaper,  and 
insulation  made  more  perfect,  but  few  have 
given  any  thought  to  the  subject  of  properly 
wiring  buildings.  The  usual  method  of  con- 
veying the  current  to  lamps  is  either  by  enclos- 
ing the  wires  in  the  plaster,  or  in  attaching  a 
molding  to  the  walls  and  ceilings  on  which  the 
wires  are  run.  The  first  method  is  unreliable 
on  account  of  the  liabilitv  of  leaks  due  to  the 


bined  or  associated  with  it  the  use  of  a  new  and 
ingenious  insulated  wire  known  as  the  "safety 
conductor. "  These  special  features  are,  in 
turn,  the  appropriate  and  adequate  comple- 
ments of  a  scientific  system  of  distribution.'' 
Asa  result  of  the  combination  of  these  three 
features  —the  conduit,  the  safety  conductor  and 
the  system  of  distribution  —  five  important 
points  are  secured,  namely.  Safety,  nee, 

Accessibility,  Economy  and  Durability. 

The  tube  used  by  the  Interior  Electrical  Con- 
duit Company  is  made  of  a  species  of  paper  or 
papier  mache,  and  combines  flexibility  with 
great  power  of  resistance  to  strain.  After  it 
has  been  made  to  special  process,  it  is  subject 
ed  to  treatment  with  some  secret  bituminous, 
asphaltic  compound  that  renders  it  thoroughly 
non-conducting  and  impervious  to  moisture. 
The  tube,  when  cut  with  a  knife,  exhibits  every 


to  i  ]{  inches  inside  diameter,  and  in  lengths 
of  i o  feet  These  lengths  are  joined  together 
by  sleeve  couplings  and  are  threaded,  and  can 
be  right-angled  or  be  fitted  with  elbows  for 
rounding  curves  and  corners.  Here  at  once, 
in  such  a  tube,  we  have,  beyond  the  mechanical 
shield  from  injury,  such  a  protection  against 
internal  or  external  fire  as  has  never  before 
been  provided.  In  order  to  insure  positively 
the  operation  of  the  safety  devices  employed 
in  electric  circuits,  the  conductors,  composed 
of  stranded  copper  wires,  are  separately  in- 
sulated, then  laid  up  together  and  jacketed  in 
a  commen  sheathing  of  suitable  material. 

Thus,  while  the  wires  are  normally  and  prop- 
erly insulated,  there  is  no  absolute  bar  to  a 
short  circuit ;  and  instead  of  a  slow  smoldering, 
there  is  instantaneous  compulsion  to  short 
circuiting  and  blowing  out  of  the  safety  fuse, 


destruction  of  insulation  by  the  plaster,  and 
the  objection  to  the  second  is  the  unsightliness 
of  the  strips  of  molding,  which  cannot,  at  the 
best,  be  laid  in  such  a  way  as  to  be  pleasing  to 
the  eye.  Every  objection  to  all  present  methods 
of  wiring  is  overcome  in  the  system  of  the  In- 
terior Electrical  Conduit  Company,  of  this  city, 
and  its  many  advantages  are  the  result  of  a 
long  familiarity  with  the  difficult  conditions  ex- 
isting, and  great  ingenuity  is  shown  in  the 
evolution  of  details  and  special  devices. 

Broadly  stated,  the  system  of  the  Interior 
Electrical  Conduit  Company  consists  in  the  use 
of  a  light  flexible  insulating  tube,  or  conduit, 
which  is  carried  through  a  building,  pretty 
much  as  gas  pipe  or  water  pipe  is,  and  which 
serves  as  a  duct  or  repository  for  the  distribu- 
ion  wires. 

But  the  idea  of  the  tube,  or  conduit,  has  com- 
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evidence  of  complete  impregnation,  and  stub- 
bornly resists  every  attempt  to  permeate  it  with 
water.     This  tube  is  made  in  sizes  of  %  inch 


so  that  any  trouble  instantly  declares  itself  ar 
disappears.  The  conduits  all  lead  into  ms 
junction  boxes,  while  smaller  junction  and 
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tersection  boxes  and  outlet  terminals  make  safe 
and  ample  provision  for  the  ramifications  and 
convenience  of  the  service. 

Wiring  by  the  old  plans  is  decidedly  incon- 
venient, but  the  new  system  changes  this. 
Every  architect  is  familiar  with  methods  of  dis- 
posing of  piping  in  his  plans,  and  he  has  simply 
to  carry  out  the  same  method  applied  to  these 
electric  conduits.  Thus  decorations  and  plas- 
tering are  spared. 

In  the  matter  of  accessibility  the  system  of 
the  Interior  Electrical  Conduit  Company  is  pre- 
eminently one  which  provides  for  the  future. 
There  is  no  other  that  does.  The  carrying 
capacity  of  the  circuits  can  be  increased  or 
changed  in  any  way  according  to  require- 
ments. 

It  is  noteworthy,  too,  that  the  conduit  pos- 
sesses marked  advantages  as  a  speaking  tube, 
and  that  in  this  department  alone  it  is  expected 
to  gain  pre  eminence,  being  cheaper  than 
metal,  and  at  the  same  time  being  perfectly 
smooth  inside  and  free  from  the  seam-;  and 
joints  that  impair  the  transmission  of  sound 
through  metal  tubes. 

This  company  has  also  wired  and  conducted 
the  following  well-known  gentlemen's  houses  : 
J  P.  Morgan^  for  750  lights  ;  Elihu  Thomson, 
Lynn.  Mass.,  100  lights  ;  also  the  Metropolitan 
Telephone  building,  600  lights  ;  Union  Trust 
Company's  new  building,  2, coo  lights,  and 
have  contracts  for  conducting  and  wiring  the 
new  World  building  in  Park  Row  and  the  new 
Madison  Square  Garden  when  completed.  This 
system,  as  will  be  seen,  is  gaining  great  popu- 
larity, and  a  large  number  of  prominent  archi- 
tects demand  it  upon  their  specifications. 


Mr  James  F.  Kelly,  the  genial  sales  agent  of 
the  Edison  Machine  Works,  has  been  appointed 
General  Sales  Agent  in  the  United  States  for 
Mr.  Edison's  new  battery.  Should  the  business 
receive  the  same  push  and  energy  as  has  the 
wire  interests  under  his  supervision,  the  battery 
will  soon  be  found  everywhere  whero  electricity 
is  known  and  needed.  Recent  tests  of  the  Ed- 
ison Battery,  by  electrical  experts,  verify  the 
statements  made  recently  concerning  the  merits 
of  this  cell  The  title  of  the  company  will  be 
the  "  Edison  Manufacturing  Co. ,"  and  the  New 
York  office  is  located  at  19  Dey  street. 

The  Canadian  Electrical  Society  proposes  to 
hold  an  invitation  conversazione  during  the 
winter,  at  which  several  interesting  exhibits 
will  be  displayed  and  explained  to  visitors,  such 
as  the  telegraph,  telephone  fire  alarm,  electric 
light,  phonograph,  medical  electrical  apparatus, 
etc. 

At  a  recent  meeting  of  the  Mexican  Northern 
Telegraph  and  Telephone  Company,  the  fol- 
lowing directors  were  elected  :  John  W.  Weed, 
Winthrop  Pond,  William  T.  Patterson,  Robert 
Colgate  and  John  J.  McGinty.  Mr.  Weed  will 
be  elected  president  and  Mr.  McGinty  secretary, 
at  the  first  meeting  of  the  Board. 

The  telegraphers  of  Toronto  will  hold  their 
first  annual  ball  in  that  city  on  Friday  evening, 
January  10th,  1890. 


SIZES    OF   STRAIGHT   TUBE,    AND    AN    ELBOW    TO    OUTLET. 


THE  ELECTRIC  LIGHT  IN  LONDON 


Much  compla  nt  is  heard  of  the  frequent  tear- 
ing up  of  the  streets  of  New  York  to  lay  sub- 
ways for  electric  wires  While  the  horrible 
condition  of  our  streets  is  sufficient  cause  for 
bitter  complaint,  there  is  consolation  in  the 
fact  that  New  York  is  not  the  only  place  that 
is  suffering  from  this  state  of  affairs.  London 
is  having  similar  experience,  and  from  the  ac- 
counts we  read  in  the  papers  of  that  city  the 
patience  of  the  Cockneys  must  be  severely 
tried.  According  to  one  writer,  Londoners  are 
not  very  enthusiastic  over  the  new  light.  They 
have  taken  Mr  Edison's  words  expressed  in  a 
recent  number  of  the  North  American  Review 
too  much  to  heart,  and  they  ask,  if  no  volts 
are  sufficient  to  "melt  paving  stones,"  what 
will  10,000  volts  do  should  the  current  get  on  a 
rampage  ?  If  our  London  friends  are  going  to 
use  a  pressure  of  10,000  volts  they  must  see 
that  their  lines  are  properly  constructed  and 
vires  properly  insulated.  If  every  precaution 
is  taken  to  insure  safety  to  life  and  property, 
10,000  volts  will  be  no  more  dangerous  than 
1,000.  However,  the  constructing  companies 
are  prosecuting  their  work,  and  it  will  not  be 
long  before  London  will  be  made  resplendent 
with  the  greatest  light  of  the  age. 

The  "dead"  wire  is  by  all  odds  the  liveliest 
[corpse  now  on  the  streets  of  American  cities. 


The  new  warerooms  of  the  Bergmann  Elec- 
tric Light  and  Gas  Fixture  Company,  at  79 
Fifth  avenue,  are  a  model  of  beauty.  A  large 
room  is  devoted  to  both  electric  light  and  gas 
fixtures  and  a  smaller  one  to  gas  fixtures  alone. 
The  designs  represenied  therein  are  only  about 
one-quarter  of  the  different  styles  made  by  this 
company,  but  the  artistic  manner  in  which  the 
electroliers  and  gas  fixtures  are  arranged  upon 
the  ceiling  and  side  walls  show  them  off  to 
great  advantage  This  company  has  always 
had  the  name  of  turning  out  the  finest  goods 
ever  placed  on  the  market,  and  we  understand 
they  are  now  unable  to  keep  up  with  the  de- 
mand for  their  fixtures.  Their  works  on  34th 
street  are  manned  by  the  most  skilled  work- 
men ;  hence  the  superior  quality  of  work  done 
by  them. 

The  Pacific  Telephone  Company,  of  San 
Francisco,  has  purchased  the  Mercantile  Li- 
brary building  on  Bush  street  for  $157,000, 
and  will  make  it  a  six-story  brick  building. 
The  alterations  will  cost  over  $50,000.  The 
telephone  company  proposes  spending  $  1  50,000 
in  underground  conduits ;  and  will  also  put 
in  a  new  switchboard  costing  over  $100,000. 

At  the  next  military  manoeuvres  in  France  a 
new  application  of  telegraphy  will  be  made, 
which  innovation,  it  is  thought,  will  be  of 
the  greatest  utility  in  time  of  war. 


The  Holtzer  &  Cabot  Electric  Co.,  of  1 1 1  Arch 
street,  Boston,  although  only  in  its  infancy, 
has  grown  to  such  an  extent  during  the  past 
year  that  it  now  ranks  as  one  of  the  first  repre- 
sentatives in  the  electrical  line  in  the  East. 
The  work  done  by  this  company  is  performed 
by  the  most  experienced  and  expert  workmen, 
and  as  they  only  handle  the  finest  goods,  the 
popularity  into  which  they  have  sprung  is  well 
earned,  and  their  work  is  highly  appreciated  by 
their  customers.  Their  growth  has  been  phe- 
nomenal. They  represent  some  of  the  best 
electrical  houses  in  the  United  States  and  are 
turning  out  new  and  valuable  articles  to  the 
electrical  field,  many  of  which  are  important 
additions  to  these  interests. 

A  glazier  in  the  employ  of  the  Lake  Shore 
Railway  at  Toledo,  Ohio,  was  instantly  killed 
on  the  1 6th  of  December,  by  coming  in  contact 
with  electrical  light  wires.  He  was  on  the  roof 
of  the  freight-house  doing  some  work,  and  it  is 
thought  that  he  slipped,  and  in  his  efforts  to 
regain  his  feet  he  must  have  taken  hold  of  the 
wires  which  were  close  by.  He  was  forty 
years  of  age,  and  leaves  a  wife  and  one  chiid. 

Mr.  George  Shaver,  of  the  Shaver  Corporation, 
has  just  returned  from  Buffalo,  N.  Y. ,  where  he 
has  been  for  the  past  three  months  erecting  two 
exchanges,  one  a  nine  and  the  other  a  ten-station 
plant.  He  also  put  in  three  factory  plants  of  nine 
stations  each.  Fifty-nine  stations  are  now  in 
operation  in  Buffalo,  and  as  many  more  orders 
for  Shaver  telephones  remain  to  be  filled.  General 
satisfaction  has  resulted  in  all  cases. 

After  three  years  of  the  incandescent  light  in 
the  house  of  a  gentleman  in  England,  in  which 
was  a  collection  of  fine  water-colors,  he  finds 
that  some  of  the  more  delicate  pigments  have 
begun  to  fade  The  arc  light  has  been  found 
far  richer  in  actinic  rays  than  the  incandescent. 
Magnesium  light  approaches  nearest  to  that  of 
the  sun  in  the  proportion  of  colored  rays. 

The  Western  Union  Telegraph  Company  are 
establishing  a  dynamo  plant  in  their  Chicago 
office  to  supply  the  current  for  their  wires. 
About  30,000  cells  of  battery  will  be  thus  dis- 
placed. Sixteen  No.  2  Edison  dynamos  and 
four  Edison  special  dynamos  will  constitute  the 
electrical  outfit.  It  is  expected  to  have  the 
plant  in  operation  about  the  first  of  the  new 
year. 

Senate  bill  208,  introduced  by  John  C. 
Spooner,  of  Wisconsin,  and  referred  to  the  Com- 
mittee on  Interstate  Commerce  proposes  to 
place  all  telegraph  companies,  whose  business 
is  not  confined  to  the  limits  of  one  State,  in 
substantially  the  same  position  before  the  In- 
terstate Commerce  Commission  as  that  occu- 
pied by  the  railroads. 

There  is  talk  of  an  electrical  railway  between 
Athol  and  Orange,  Mass.  The  distance  of  the 
proposed  line  is  5^  miles,  and  the  line  is  esti- 
mated to  cost  $75,000.  Those  in  a  position  to 
judge  say  the  road  would  pay.  Considerable 
interest  is  manifested  in  the  project  in  both 
towns. 

Bill  in  equity  was  filed  at  Boston  December  18. 
in  United  States  Circuit  Court  by  the  American 
Insulator  Co.  for  injunction  to  restrain  the  Elec- 
trical Glass  Corporation  from  making  double  petti- 
coat insulators,  same  being  an  infringement  of 
patents  held  by  the  plaintiff. 

An  Edison  central  station  will  furnish  Buenos 
Ayres  with  30.000  Edison  electrical  lights  and 
some  6,000  arc  lights.  Other  smaller  works  of 
the  same  company  will  be  established  in 
other  parts  of  that  city. 

The  claim  that  telephone  business  is  con- 
ducted on  sound  principles  seems  plausible, 
but  really  it  is  supported  merely  by  hearsay 
evidence. 

The  wires  of  the  Western  Union  Telegraph 
Company  in  Philadelphia  are  to  be  placed  un- 
der ground. 
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CAN     ELECTRIC     CURRENTS     BE     MADE 
SAFE  ? 


WHAT    PROMINENT    ELECTRICIANS    HAVE    TO    SAY 
ON    THE    SUBJECT. 

Recently  we  sent  out  a  number  of  circulars 
containing  a  series  of  questions  pertaining  to 
the  above  subject,  to  prominent  electricians 
through  out  the  country.     It  read  : 

In  view  of  the  frequent  and  increasing  number 
of  deaths  by  accidental  contact  with  electric  light 
wires,  and  the  fires  alleged  to  have  occurred  from 
similar  causes,  we  have  conceived  the  idea  of  pro- 
curing from  the  most  prominent  electricians  through- 
out the  United  States  their  opinions  as  to  the  man- 
ner in  which  electric-light  lines  could  be  rendered 
safe  and  harmless  to  life  and  property,  and  the  dan- 
gers incident  to  the  condition  of  some  existing  lines 
removed.  The  publication  of  these  views  would, 
we  are  sure,  make  very  interesting  and  valuable 
reading,  not  only  for  electrical  people,  but  the  pub- 
lic in  general.  This  collection  of  opinions  would 
be  of  great  value  to  those  who  are  directly  con- 
cerned, and,  no  doubt,  valuable  hints  would  thus 
be  given  to  those  who  are  endeavoring  to  better  the 
existing  state  of  affairs. 

Any  information  on  points  not  covered  by  these 
questions,  which  you  may  deem  of  special  value  in 
the  premises,  we  will  be  very  glad  to  have  added. 

With  this  end  in  view,  we  have  prepared  a  series 
of  questions,  hereto  subjoined,  which  we  would  be 
pleased  to  have  you  answer  and  return  to  us  as 
early  as  convenient. 

If  any  of  our  readers  desire  to  discuss  these 
opinions,  our  columns  are  open  to  them  for  that 
purpose.  Any  information  on  points  not  covered 
by  the  questions  submitted,  which  anyone  may 
deem  of  special  value,  will  also  be  acceptable  and 
appear  in  these  columns.  The  questions  asked 
and  the  answers  received  were  as  follows  : 

BENJAMIN  RHODES, 

ELECTRICAL    EXPERT    AND     GENERAL     MANAGER    ELEC- 
TRIC   LIGHT   PLANT,    NIAGARA    FALLS,    N.    Y. 

Question  i. — Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times  ? 

Answer. — Yes.     Use  good  insulation. 

Question  2. — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation  which 
can  be  applied  to  over-head  electric  light  wires, 
and  which  will  absolutely  prevent  any  escape 
of  current,  particularly  in  wet  weather  ? 

Answer. — Yes.  Several  kinds  of  good  insu- 
lation in  the  market. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground?     If  yes,  please  state. 

Answer. — No.  There  is  no  insulation  which 
has  been  proven  good  for  under  ground  use 
for  any  long  time. 

Question  4.  —  In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground  ? 

Answer. — No.     Made  much  worse. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome  ? 

Answer. — Use  good  insulation. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric light  circuits  running  into  buildings? 

Answer. — Use  good  insulation. 

GEO.    B.   PRESCOTT,   JR., 

ELECTRICAL  EXPERT,  ELECTRICIAN,  ACCUMULATOR  CO., 
44    BROADWAY,     NEW  YORK. 

Question  1.  —  Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times .'  If 
so,  how  ? 

Answer. — Yes.  By  proper  construction,  in- 
sulation and  the  use  of  suitable  safety  appli- 
ances 

Question  2. — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation  which 
can  be  applied  to  over-head  electric  light  wires, 
and  which  will  absolutely  prevent  any  escape 


of  current,  particularly  in  wet  weather  ? 

Answer.  —  I  believe  there  is,  if  properly 
erected. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
underground?     If  yes,  please  state. 

Answer. — No  doubt  many.  The  conditions 
are  :  1st,  mechanical  protection  ;  2d,  insulation 
and  isolation. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground? 

Answer. — Not  necessarily. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome? 

Answer. — Answered  in  answer  number  one. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric light  circuits  running  into  buildings  ? 

Answer. — Suitably  protected  automatic  cut- 
outs and  fuses. 

J.   FRANK  MORRISON, 

ELECTRICAL  EXPERT,  BRUSH  ELECTRIC  LIGHT  CO., 
BALTIMORE,  MD. 

Question  1. — Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times?  If 
so,  how  ? 

Answer. — Yes.  High  fixtures  and  good  in- 
sulation. 

Question  2  — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation  which 
can  be  applied  to  over-head  electric  light  wires, 
and  which  will  absolutely  prevent  any  escape 
of  current,  particularly  in  wet  weather  ! 

Answer. — yes. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground  ?     If  yes,  please  state. 

Answer.  —  Yes.  A  conduit  through  which 
workmen  can  pass,  and  on  the  walls  of  which 
properly  insulated  wires  may  be  carried  on  in- 
sulated supports. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground  ? 

Answer. — All  the  dangers  arising  from  insu- 
lated over-head  wires  would  be  removed. 

Question  5, — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome? 

Answer. — Build  yourlines  and  plants  properly 
and  handle  them  intelligently  ;  the  latter  in- 
cludes thorough  inspections  at  short  intervals. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric light  circuits  running  into  buildings  ? 

Answer. — Automatic  cut-out  on  outside  of 
building. 

M.  D.  LAW. 

ELECTRICAL     EXPERT,     BRUSH     ELECTRIC     LIGHT     COM- 
PANY,    PHILADELPHIA,     PA. 

Question  1. — Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times  ? 
If  so,  how  ? 

Answer. — -Yes.  By  the  use  of  well  insulated 
wire,  and  close  attention  to  grounds  and  leaks, 
which  should  be  cleared  night  or  day,  as  soon 
as  discovered. 

Question  2. — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation 
which  can  be  applied  to  over-head  electric 
light  wires,  and  which  will  absolutely  prevent 
any  escape  of  current,  particularly  in  wet 
weather. 

Answer. — No. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground  ?     If  yes,  please  state. 

Answer. — No. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground  ? 

Answer. — No.  The  danger  of  fire  and  to 
employees  would  be  increased. 


Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome? 

Answer. — By  allowing  no  grounds  or  leaks 
on  lines,  and  putting  only  careful  and  reliable 
men  to  work  on  lines  and  not  allowing  them 
to  be  opened  at  any  time,  whether  live  or  dead 
wires. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on 
electric  light  circuits  running  into  buildings  ? 

Answer.  —  If  properly  erected,  and  inspected 
from  time  to  time,  there  is  no  danger  from  fire. 
Arc  light  wires  should  never  be  allowed  to  be 
placed  in  moulding  or  cleats  ;  but  should  be 
run  entirely  on  porcelain  knobs  or  glass  insu-. 
lators.  All  arc  light  lines  should  be  tested  at 
least  every  two  hours  by  some  reliable  method, 
and  all  grounds  cleared  as  soon  as  discovered. 
Incandescent  wire  should  only  be  run  with  the 
best  quality  of  insulation  and  fused  wherever 
the  size  of  wire  changes,  and  these  fuses  care- 
fully looked  after,  from  time  to  time,  to  see 
that  the  sizes  have  not  been  changed.  No 
building  should  be  wired  for  a  greater  potential 
than  fifty  volts.  Neither  should  a  wire  be 
used  that  will  carry  less  than  two  amperes, 
safely.  All  telephone  and  telegraph  wires 
should  be  fused,  or  have  some  reliable  auto- 
matic cut-out  placed  on  them  where  entering 
buildings.  1  his  is  a  great  source  of  danger 
and  should  be  carefully  looked  after. 

W.    H.   MARKLAND, 

ELECTRICAL     EXPERT     AND     ELECTRICIAN     FOR     THE 
PENNSYLVANIA    RAILROAD    CO.,  ALTOONA,  PA. 

Question  1  —  Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times  ?  If 
so,  how  ? 

Answer. — I  don't  think  over-head  or  any  wire 
can  be  made  perfectly  safe,  under  all  conditions, 
when  conveying  high  potentials. 

Question  2  — In  your  opinion,  is  there  any  re- 
liable and  durable  method  of  insulation  which 
can  be  applied  to  over-head  electric  light  wires, 
and  which  will  absolutely  prevent  any  escape  of 
current,  particularly  in  wet  weather? 

Answer  — I  don't  think  the  escapes  from  over- 
head electric  light  lines,  where  the  wire  touches 
the  insulators  on  poles,  is  nearly  as  bad  as  the 
escapes  at  hanger-boards,  cut-outs,  converters 
through  partitions  or  walls,  etc.  If  more  care 
was  used  to  insulate  hanger-boards,  better  in- 
sulation would  be  the  result.  As  an  illustration, 
take  a  five  mile  loop  with  fifty  arc  lamps  ;  in 
very  unfavorable  weather  the  insulation  re- 
sistance will  be  below  2,000  ohms  per  mile. 
On  telegraph  lines  the  insulation  resistance 
very  rarely  falls  below  100,000  ohms  per  mile, 
yet  most  electric  light  lines,  as  far  as  pole  line 
is  concerned,  are  fully  as  well  put  up  as  tele- 
graph lines.  Using  better  insulated  wire  would 
improve  insulation,  of  course.  While  I  heartily 
approve  of  the  best  insulated  wire  that  can  be 
afforded,  I  believe  if  more  money  was  spent  to 
properly  insulate  hanger-boards,  cut-outs,  etc., 
much  better  insulation  would  be  the  result. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground  ?     If  yes,  please  state. 

Answer. — 1  don't  want  any  under  ground  for 
high  potential  electric  light.  Put  all  the  other 
wire  under  ground,  if  necesssry. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground? 

Answer. — Dangers  of  fire  and  personal  injury 
would  be  increased  by  putting  the  wires  under  fc 
ground,  unless  wires  of  different  kinds  are  laid  \ 
several  feet  apart. 

Question  5.  —How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome  ? 

Answer. — Danger  can  be  largely  overcome 
by  placing  proper  guard  wires,  so  in  case  of 
telegraph,  telephone  or  other  wires  falling  they 
will  not  come  in  contact  with  electric  light 
wires.     The  most  rigid   inspection  should   be 
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insisted  on  ;  not  by  a  test  once  or  twice  a  day 
by  a  second-hand  magneto  bell,  but  by  inspec- 
tion of  the  wire  and  frequent  tests  while  lights 
are  burning,  by  the  proper  means,  such  as  in- 
candescent lamps,  etc.  No  grounded  or  par- 
tially grounded  circuit  should  be  used  for  light 
potential  currents. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric light  circuits  running  into  buildings  ? 

Answer. — Don't  let  your  wires  get  deranged. 
There  is  no  more  excuse  for  wires  being  out  of 
place  than  for  a  railroad  to  have  its  tracks  out 
of  place. 

PROF.    C.    F.    BRACKETT, 
ELECTRICAL    EXPERT,    PRINCETON,    N.    J. 

Question  i .  —Can  over-head  electric  light  lines 
be  rendered  reliably  safe  at  all  times  ?  If  so, 
how  ? 

Answer. — Yes.  By  proper  insulation  (which 
will  be  expensive)  and  by  such  selection  of 
route  as  shall  render  accidental  crossing  of 
wires  impossible.  It  is  a  mere  question  of  cost 
in  the  installation 

Question  2. — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation  which 
can  be  applied  to  over-head  electric  light  wires, 
and  which  will  absolutely  prevent  any  escape 
of  current,  particularly  in  wet  weather  ? 

Answer. — There  may  be  if  the  above  precau- 
tion is  observed  and  the  companies  will  pay 
for  it. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground  ?     If  yes,  please  state. 

Answer. — Yes:  only  let  there  be  suitable  con- 
duits prepared,  and  then  exercise  proper  engi- 
neering skill  in  arrangement  and  insulation. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground  ? 

Answer. — Not  necessarily,  unless  with  ex- 
treme care  as  above.  All  the  present  dangers 
will,  however,  disappear  when  properly  trained 
and  conscientious  engineers  and  linemen  are 
employed. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome  ? 

Answer. — By  following  strictly  the  precau- 
tions already  indicated,  and  never  for  a  mo- 
ment departing  from  them.  Installations  ought 
never  to  be  made  in  a  hurry,  nor  should  tem- 
porary expedients  be  resorted  to. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric circuits  running  into  buildings  ? 

Answer.  —  Have  no  concealed  conductors 
and  employ  every  precaution  to  prevent  de- 
rangement. Employ  proper  "safety  plugs" 
and  so  avoid  all  danger  of  fire. 

EDWARD  WESTON, 

ELECTRICAL    EXPERT,    NEWARK,    N.    J. 

Question  i. — Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times  ?  If 
so,  how  ? 

Answer. — Yes.  By  limiting  the  tension  and 
doing  good  work  in  the  construction. 

Question    2. — In  your  opinion,  is  there  any 

reliable  and  durable  method  of  insulation  which 

can  be  applied  to  over-head  electric  light  wires, 

,'  /   and  which  will  absolutely  prevent  any  escape 

/    of  current,  particularly  in  wet  weather  ? 

Answer. — No.  There  is  none  that  will  abso- 
lutely prevent  escape  of  current. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground  ?     If  yes,  please  state. 

Answer.  —  For  low  tension  currents,  yes. 
The  Edison  iron  tube  system. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground  ? 

Answer. — No. 


Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome  ? 

Answer. — The  danger  to  life,  by  limiting  the 
E.  M.  F. — The  danger  to  property,  by  the  best 
workmanship. 

Question  6 — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric light  circuits  running  into  buildings  ? 

Answer. — Good  workmanship  and  properly 
placed  cut-outs. 

SAMUEL,  M.  PLUSH, 

ELECTRICAL    EXPERT,    GENERAL    MANAGER    BELL    TEL- 
EPHONE   CO.,    PHILADELPHIA. 

Question  1. — Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times  ?  If 
so,  how  ? 

Answer. — Reasonably  so,  by  placing  them 
on  well  constructed  poles,  used  for  no  no  other 
purpose  ;  employing  conductors  of  sufficient 
electrical  capacity,  well  protected  by  an  insu- 
lating covering,  and  having  one  or  more  guard 
lines  placed  along  on  the  top  of  the  poles  to 
prevent  other  wires  from  sagging  or  falling  on 
the  electric  light  lines. 

Question  2. — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation 
which  can  be  applied  to  over-head  electric 
light  wires,  and  which  will  absolutely  prevent 
any  escape  of  current,  particularly  in  wet 
weather  ? 

Answer. — No;  but  they  can  be  sufficiently 
well  insulated  by  glass,  at  their  supports,  to 
prevent  a  harmful  leakage. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground  ?     If  yes,  please  state. 

Answer. — No.  There  is  a  possible  but  not  a 
feasible  one  ;    the  expense  would  be  too  great. 

Question  4- — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground? 

Answer.  —  No  ;  the  dangers  would  be  aug- 
mented. 

Question  5.- — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome  ? 

Answer. — By  proper  construction  and  intelli- 
gent supervision,  the  danger  to  life  and  prop- 
erty can  be  made  very  small.  Accidents,  how- 
ever, can  never  be  entirely  prevented. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric light  circuits  running  into  buildings  ? 

Answer. — Every  electric  light  wire  should  be 
guarded  where  it  enters  a  building,  so  that 
when  the  normal  current  is  largely  exceeded, 
from  any  cause,  the  guard  will  open  the  circuit 
automatically. 

EDWIN  R.   WEEKS, 

ELECTRICAL    EXPERT,   PRESIDENT    NATIONAL    ELECTRIC 
LIGHT    ASSOCIATION,    KANSAS    CITY,     MO. 

Question  1. — Can  over-head  electric  light  lines 
be  rendered  reliably  safe  at  all  times  ?    If  so,  how  ? 

Answer. — Yes;  by  best  construction  and  main- 
tenance. This  answer  also  covers  questions  2,  5 
and  6. 

Question  3. — Is  there,  in  your  opinion,  any  re- 
liable method  of  laying  electric  light  wires  under 
ground?     If  yes,  please  state. 

Answei. — Yes;  by  tunnelling. 

Question  4. — In  your  opinion,  would  the  exist- 
ing dangers  be  entirely  overcome  by  placing  the 
wires  under  ground  ? 

Answer. — No  ;  they  would  not. 

F.   E.  PETTINGELL, 

ELECTRIC    EXPERT,    BOSTON,     MASS. 

Question  1. — Can  over-head  electric  light  lines 
be  rendered  reliably  safe  at  all  times?     If  so,  how? 

Answer. — Yes  ;  the  high  grade  insulation  "oko- 
nite"  will  do. 

Question  2. — In  your  opinion,  is  there  any  reli- 


able and  durable  method  of  insulation  which  can 
be  applied  to  over- head  electric  light  wires  and 
will  absolutely  prevent  any  escape  of  current,  par- 
ticularly in  wet  weather  ? 

Answer. — Yes;  "okonite"  insulation  is  the 
remedy. 

Question  3. — Is  there,  in  your  opinion,  any  reli- 
able method  of  laying  electric  light  wires  under 
ground?     If  yes,  please  state. 

Answer. — Yes.  P.  and  B.  Conduit,  with  "oko- 
nite" wire,  we  believe  the  best.  The  above  also  an- 
swers questions  4,  5  and  6. 

EUGENE  T.  LYNCH,  JR., 

ELECTRICAL     EXPERT    AND    CONTRACTOR,     1 20    BROAD- 
WAY,   NEW    YORK. 

Question  1. — Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times? 

Answer. — Yes. 

Question  2. — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation- 
which  can  be  applied  to  over-head  electric 
light  wires,  and  which  will  absolutely  prevent 
any  escape  of  current,  particularly  in  wet 
weather  ? 

Answer. — Yes. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
under  ground?     If  yes,  please  state. 

Answer. — Electrically  (for  a  short  time),  yes. 
Commercially  (in  the  present  state  of  the  art), 
no. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing 
the  wires  under  ground  ? 

Answer. — No. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome  ? 

Answer. — Fewer  wires,  better  insulation  and 
construction,  and  by  strict  business  manage- 
ment. 

CHAS.  J.  KINTNER, 

ELECTRICAL  EXPERT  AND  ELECTRICAL  ENGINEER, 
45  BROADWAY,  NEW  YORK. 

Reply  to  question  1. — Yes  ;  by  transmitting 
all  high  tension  currents  through  concentric  con- 
ductors insulated  from  each  other,  the  outer  shell 
being  connected  directly  to  earth  at  each  point  of 
support,  thereby  giving  to  it  the  same  potential 
as  the  earth,  said  outer  shell,  and  hence  the 
earth,  constituting  the  return  circuit  for  all  cur- 
rents sent  through  the  inner  concentric  con- 
ductor or  conductors,  the  consumption  circuits 
being  taken  off  from  converters  on  the  supports, 
and  low  tension  currents  being  taken  to  the 
houses.  For  arc  lights,  the  circuits  being  di- 
rectly through  the  lights  on  the  poles,  either  in 
series  or  multiple  arc  ;  if  in  series  the  inner 
concentric  conductor  would  have  to  be  carried 
out  through  the  outer  shell,  through  the  light, 
and  back  again  inside  the  shell. 

Second. — Yes;  with  the  system  of  concen- 
tric conductors  which  I  have  just  described, 
the  insu'ation  between  the  concentric  shells 
being  of  okonite,  or  any  of  the  well-known 
forms  of  insulating  material,  and  being  fully 
protected  from  the  weather  by  the  outer  shell, 
would  prevent  leakage  to  earth. 

Third. — Yes;  by  the  system  of  concentric 
conductors  which  I  have  just  named,  the  outer 
concentric  shell  or  conductor  being  always  in 
contact  with  the  earth,  and  the  inner  conductor 
being  either  permanently  or  temporarily  lo- 
cated. 

Fourth. — Yes;  by  the  converter  system  and 
concentric  conductors. 

Fifth. — Answer  same  as  Fourth. 

Sixth. — By  transmitting  high  tension  alter- 
nating currents  through  concentric  conductors, 
with  low  tension  converters  located  in  man- 
holes, the  electric  motive  force  of  the  second- 
ary circuits  not  being  more  than  from  30  to  50 
volts. 

CONTINUED  ON  PAGE  8. 
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AN  ALLEGED  NEW  SOURCE  OF  DANGER.      INGENIOUS  USE  FOR  THE  PHONOGRAPH. 


The  excitement  incident  to  the  destruction 
of  the  electric  light  lines  has  had  a  bad  effect 
on  a  reporter  for  a  daily  paper  in  this  city. 
His  imagination  has  evidently  received  an 
electric  stimulus,  judging  from  a  story  with 
which  he  tried  to  shock  the  public  a  few  days 
ago.  He  speculates  upon  the  awful  things 
that  might  happen  were  the  Elevated  Railroads 
to  become  charged  with  the  current  from  elec- 
tric light  wires,  many  of  which  are  strung  un- 
der the  railroad  structure.  "Suppose,"  says 
the  writer,  "a  stray  current  from  a  loose  or 
broken  wire  should  get  loose  upon  the  road 
some  day  *  *  *  it  would  not  be  impossible  for 
a  bad  shock  to  be  given  to  a  person  who 
chanced  to  lean  against  a  pillar  or  other  piece 
of  the  iron  work  near  where  a  high  tension 
wire  was  rubbing  against  it." 

Blessings  sometimes  come  to  us  in  disguise, 
and  who  knows  but  what  a  catastrophe  of  the 
sort  just  depicted  might  be  one  of  them?  A 
shock  or  two  of  this  kind  might  cure  the  habit 
some  men  have  of  leaning  against  lamp  posts 
and  Elevated  Railroad  pillars  at  a  time  when 
they  should  be  at  home  asleep. 

But  this  is  not  all  that  "might  happen."  The 
"rubbing"  of  a  loose  wire  against  the  elevated 
structure  "might"  easily  lead  to  a  disaster 
more  serious. 

"  A  locomotive  passing  over  a  spot  where  a 
high  tension  wire  was  pouring  a  current  into 
the  iron  work  would  undoubtedly  get  a  good- 
sized  portion  of  the  current,  and  the  engineer, 
with  his  hand  on  the  throttle  and  his  feet  on 
other  iron  work,  would  be  doubled  up  and  tem- 
porarily paralyzed,  if  not  more  seriously  hurt. 
The  first  effect  would  in  nine  cases  out  of  ten 
be  to  fling  him  back,  yanking  the  throttle  wide 
open  at  just  the  moment,  very  likely,  when  the 
train  ought  to  be  stopping,  and  if  there  were  a 
a  train  just  ahead  a  terrible  accident  would 
follow.' 

Just  how  the  engineer  could  receive  a  shock 
while  his  hand  was  "on  the  throttle  and  his 
feet  on  other  iron  work,"  is  not  explained  It 
would  interest  electricians  to  know.  And  how 
the  writer  figures  it  out  that  the  engineer,  in 
being  "doubled  up"  in  this  unceremonious 
fashion,  would  yank  the  throttle  open  instead 
of  closing  it  up  tight,  is  another  point  that  re- 
quires explanation.  Suffice  it  to  say,  that  the 
people  of  New  York  may  rest  assured  that  the 
Elevated  roads  are  not  at  all  likely  to  play  such 
a  terrible  part  in  the  extinction  of  the  human 
race. 


The  new  Talmage  Tabernacle  in  Brooklyn 
will  be  lighted  by  electricity,  and  there  will  be 
special  illuminating  effects  in  connection  with 
the  organ,  which  will  be  surmounted  by  a 
crown  of  electric  jewels,  while  on  the  huge 
sounding-board  will  be  either  a  lamp  or  a  star 
in  incandescent  lamps. 

A  wonderful  electric  invention  is  an  auto- 
matic stamp  to  control  the  payments  and  re- 
ceipts in  factories,  banks  and  hotels.  A  com- 
pany has  been  formed,  with  a  capital  of  three 
millions  of  francs.  It  is  stated  that  orders  have 
already  been  received  for  about  2,000  stamps 
in  Brussels,  Belgium. 

The  Danish  government  is  moving  actively 
in  the  question  of  electrical  communication 
with  light  vessels,  and  has  in  many  cases  es- 
tablished connection  with  isolated  lighthouses 
and  life-saving  stations. 

The  polytechnic  institute  at  Worcester,  Mass. , 
has  introduced  a  new  course  of  electrical  engi- 
neering, leading  to  the  degree  of  bachelor  of 
science  in  electrical  engineering. 

Texas  Si/tings  :  It  is  the  woman  who  loves 
to  hear  herself  talk  who  ought  to  invest  in  a 
phonograph. 

Boston  Gazette:  There  is  a  great  deal  of  spark- 
ing done  on  the  electric-car  routes. 


Edison's  phonograph  has  found  a  new  ap- 
plication at  the  Milwaukee  College,  says  the 
Sentinel,  of  that  city.  It  will  be  used  as  an 
assistant  in  teaching  the  French  and  other  for- 
eign languages. 

The  originator  of  this  idea  is  Prof.  Amedee 
C.  Baillot  de  Guerville,  teacher  of  French.  In 
cogitating  over  the  question  how  to  make  the 
pupils  remember  the  correct  French  pronuncia- 
tion, he  concluded  to  try  the  phonograph. 

A  machine  was  promptly  secured,  and  M.  de 
Guerville  went  to  work  at  it.  He  spoke  his 
lesson  into  the  phonograph,  and  the  latter  re- 
produced it  with  astonishing  accuracy.  Then 
he  told  his  pupils  that  they  must  study  their 
lessons  at  the  phonograph.  No  matter  whether 
M.  de  Guerville  was  present  or  absent,  the 
phonograph  corrected  the  pronunciation  of  the 
pupils  without  his  assistance. 

The  effect  was  surprising,  and  President 
Kingsley,  of  the  college,  at  once  decided  to 
procure  several  machines  for  the  practice  of 
the  pupils. 

In  giving  a  lesson  to  his  pupils  M.  de  Guer- 
ville reads  it  before  the  phonograph,  at  the  same 
time  addressing  the  pupils,  and  the  lesson  is 
reproduced  whenever  wanted. 

"The  Application  of  Electricity  to  Works 
and  Mills,"'  was  the  subject  of  a  recent  paper 
read  before  the  South  Stafford  Institute  of  Iron 
and  Steel  Works  Managers  at  Dudley,  England, 
in  which  it  was  stated  that  there  was  everything 
to  recommend  an  electrical  transmission  plant 
Waste  heat  from  blast  furnaces  could  be  used 
miles  away  ;  steam  boilers  could  be  placed 
near  the  colliery  to  save  hauling  the  coal  ;  the 
power  of  a  river  or  stream  could  be  used,  and 
hundreds  of  horse-power  conveyed  along  small 
copper  wires,  while  the  places  could  be  lighted 
by  electricity  at  a  very  low  cost. 

The  Edison  Machine  Works  at  Schenectady, 
N.  Y. ,  already  employ  some  1300  men,  and 
when  the  extensions  are  completed  probably 
twice  that  number  will  be  required.  A  one- 
story  brick  building,  602  x  72  feet,  is  now  being 
erected,  and  in  it  will  be  made  all  kinds  of 
wire.  A  new  three-story  brick  building,  167x50, 
will  be  used  for  carpenter  shop,  pattern  shop, 
etc.  The  present  wire  works  will  be  used  for 
machine  work.  The  company  also  has  under 
contract  a  new  brass  foundry,  an  iron  foun- 
dry, and,  it  is  said,  a  building  for  the  manu- 
facture of  glass  globes. 

A  dispatch  from  Ottawa,  Ont. ,  on  the  13th 
inst.,  quoting  Clarence  W.  Ashford,  attorney- 
general  of  the  Sandwich  Islands,  says  a  liberal 
concession  for  fifteen  years  has  been  granted 
English  capitalists  by  the  Hawaiian  govern- 
ment, "providing  they  lay  a  cable  to  Yancou- 
ver  wilhin  two  years." 

"  Them  'lectric  currents  is  a  killin' so  many 
people  in  New  York  that  I  won't  run  any  risk 
with  them  green  currants  I  put  up  last  sum- 
mer," said  a  dear  old  lady,  and  she  therefore 
emptied  six  large  jars  which  had  been  reposing 
in  the  pantry. 

Electric  lights  have  been  adopted  to  such  an 
extent  in  the  cities  and  towns  of  Guatemala 
that  the  importation  of  mineral  oils  has  largely 
fallen  off.  At  the  capital  the  use  of  oil  has  di- 
minished one-half. 

The  phonograph  has  already  been  adapted 
to  the  hand  organ.  They  have  the  advantage 
that  they  can  be  refilled  at  very  moderate 
rates. 

The  Bell  Telephone  Company  has  declared  a 
dividend  of  $3  a  share,  payable  January  15th, 
to  stockholders  of  record  of  December  31st. 

The  hood  covering  of  an  electric  light  has 
been  utilized  as  a  home  by  a  sparrow  at  Allen- 
town. 


ELECTRICAL    PATENTS    GRANTED    DEC. 

10,   1889. 


416,712.     Electrical    annunciator;    Franklin  \\ 
S.  Carter,  Burlington,  N.  J. 

416,720.  Commutator;  J.  Allen  Dalzell, 
Hartford,  assignor  to  the  Schuyler  Electric  Co., 
Middletown,  Conn. 

416,732.  Telegraph  transmitter;  Orville  D. 
La  Dow,  Mechanicsville,  N.  Y. ,  assignor  of 
one-half  to  Frederick  T.  Bickford,  Washington, 
D.  C. 

416,742.  Circuit  closing  device  for  matrix- 
making  machines  :  Caspar  L.  Redfield,  Minne- 
apolis, Minn.,  assignor  by  mesne  assignments 
to  the  Chicago  Matrix  Machine  Co. 

416,746.  Coupling  electric  motors;  Edwin 
W.  Rice,  Jr.,  Lynn,  Mass. 

416,754.  Telephone  Switch;  Joseph  Sack. 
Dusseldorf,  German}'. 

416,762  Induction  coil  transformer,  etc.  ; 
Elihu  Thomson,  Lynn,  Mass. 

416,847.  Hanging  device  for  electric  arc 
lamps  ;  James  McLaughlin,  Chicago.  111. 

416,862.  Electric  light  support:  Benjamin 
Schardt  and  William  Lutzenberger,  Dayton, 
Ohio,  assignors  of  one-third  to  Herman  Fretz- 
inger,  same  plrce. 

416,873.  Cutting  metal  by  electricity  ;  Ben- 
jamin C.  Tilghman,  Philadelphia,  Pa. 

416,947.  Thermostat;  William  P.  Powers, 
La  Crosse,  Wis. 

416,971.  Electric  door  alarm  :  Edwin  W. 
Taylor,  Charlottetown,  Prince  Edward  Island. 
Canada. 

417,013.  Electrical  pipe  or  metal  welding 
machine  ;  Herbert  E.  Fowler,  New  Haven, 
Conn. 

417,018.  House  telephone  exchange;  Wil- 
liam M.  Goodridge,  Highland  Park,  assignor  to 
the  Western  Electric  Co.,  Chicago,  111. 

4  1  ",055.  Secondary  battery;  Chas.  H.  Lo- 
gan, Toronto,  Ontario,  Canada. 

417,075.  Electric  gas  lighter:  Nelson  New- 
man, Springfield,  111. 

417.088.  Method  of  preparing  electrodes  for 
secondary  batteries  ;  James  K.  Pumpelly,  Chi- 
cago, 111. 

417.089.  Compound  dynamo  electric  ma- 
chine; Frank  B.  Rae,  Detroit.  Mich.,  assignor 
to  the  Detroit  Electrical  Works,  same  place. 

417.095.  Electric  conductor  ;  John  J.  Saville 
and  James  H.  Winspear,  Omaha,  Neb 

417,117.  Electric  indicator  for  grain  bins; 
Adrial  C.  Thompson  and  Horace  E.  Newton, 
Quelly  Center,  Neb. 

417.120.  Drop-switch  for  electric  conduc- 
tors; Chas.  J.  Yan  Depoele.  Chicago,  111. 

417.121.  System  of  switching  for  conduit 
electric  railways ;  Chas.  J.  Yan  Depoele,  Lynn, 
Mass. 

417.122.  System  of  supplying  currents  to 
electric  railway  systems ;  Chas.  J.  Van  De- 
poele, Lynn    Mass. 

417,158.  Secondary  battery  plate;  Yictor 
H.  Ernst,  Jersey  City,  N.  J. 

41-.1S8.  Electric  danger  alarm  for  railway 
block  signals ;  James  H.  Hunter,  New  York, 
N.  Y. 

417.198.  Electric  gas  lighter;  Nelson  New- 
man, Springfield,  111. 


It  was  announced  recently  that  a  Catholic 
church  in  this  city  was  to  be  lighted  by  elec- 
tricity, and  the  lamps  were  to  be  disposed  wit'  ^ 
a  view  to  giving  unique  effects.  At  a  confer 
ence  of  priests,  however,  Archbishop  Corrigan 
made  a  special  request  to  the  rect<  rs  that  no 
electric  lights  be  used  in  Catholic  churches  un- 
til their  safety  be  clearly  demonstrated. 

The  electric  cars  in  use  in  various  cities  are 
believed  to  be  a  great  help  to  people  afflicted 
with  chronic  rheumatism. 

President  Bates,  of  the  Accumulator  Co.,  says 
his  company  received  the  only  gold  medal  for 
accumulators  at  the  Paris  Exposition. 
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OBITUARY. 


ELECTRICITY   IN   THE  CENSUS. 


ELECTRIC    LIGHTING    IN   MEXICO. 


Edward  Nicoll  Dickerson,  a  widely  known 
and  eminent  member  of  the  bar  of  New  York, 
died  December  13,  at  his  residence  in  Far 
Rockaway,  L.  I.,  at  the  age  of  sixty-five.  Mr. 
Dickerson  was  one  of  the  most  prominent  and 
successful  patent  attorneys  and  advocates  of 
the  country,  and  was  associated  with  Mr.  Stor- 
row  in  the  famous  American  Bell  Telephone 
cases.  At  the  time  of  his  death  Mr.  Dickerson 
was  vice-president  of  the  Electric  Club  of  this 
city,  and  had  recently  delivered  a  very  interest- 
ing lecture  before  the  club  on  the  steam 
engine. 

DEATH  OF  M.  W.  GOODYEAR. 


Miles  Watt  Goodyear,  one  of  the  best  known 
men  in  the  electrical  trade  in  this  city,  died 
suddenly  of  heart  disease,  on  December  15th. 
Although  he  had  been  in  poor  health  for  some 
time,  no  one  ever  expected  so  sudden  a  termi- 
nation of  his  life,  and  the  shock  to  his  friends 
was  great. 

Mr.  Goodyear  had  been  for  over  20  years 
connected  with  electrical  work  and  electrical 
manufacture,  commencing  with  L.  G.  Tillotson 
A:  Company,  and  remaining  with  the  company 
when  it  was  changed  to  The  E.  S.  Greeley  &  Com- 
pany, as  manager  of  the  electrical  department. 
1  he  deceased  leaves  a  widow,  and  a  daughter 
aged  19.  There  will  be  universal  regret  in 
electrical  circles  over  the  untimely  death  of 
Mr.  Goodyear,  who  was  generally  liked,  and 
numbered  his  friends  by  the  score. 

Deceased  was  about  50  years  of  age,  and  a 
prominent  Mason.  He  was  also  one  of  the 
founders  of  the  Electric  Club,  being  a  member 
of  the  board  of  managers  of  the  club  since  its 
organization  in  1886.  One  of  the  most  dis- 
tressing features  of  Mr.  Goodyear's  death  was 
the  disgraceful  and  shameless  manner  in 
which  certain  of  the  daily  journals  in  this  city 
jumped  at  conclusions,  which  were  subse- 
quently proven  unfounded,  detailing  the  al- 
leged circumstances  of  his  death  It  is  one  of 
the  most  cowardly  traits  of  man  to  defame  and 
tarnish  the  character  of  another  after  he  is 
dead  and  powerless  to  defend  his  good  name. 
How  the  editors  of  reputable  journals  permit 
such  slanderous  stories  to  be  published  without 
question  is  a  mystery. 

It  is  a  deplorable  state  of  affairs  that  a  man's 
character  should  be  blackened  for  mercenary 
considerations.  This  is  true  in  this  case  as  in 
hundreds  of  others.  When  a  daily  paper  is  made 
the  instrument  of  defamation  of  character,  the 
editor  becomes  liable  for  damages  Several 
papers  have  retracted  what  was  published  in 
connection  with  Mr.  Goodyear's  death.  One 
morning  journal,  however,  The  Press,  has  not 
yet  summoned  up  sufficient  courage  to  publicly 
acknowledge,  in  an  honorable  manner,  the 
error  made.  Such  dishonorable  practices  on 
the  part  of  many  newspapers  cannot  be  too 
severely  condemned,  and  we  speak  for  a  large 
clientage  in  the  electrical  profession  when  we 
enter  this,  our  protest  against  this  last  act  of 
disgrace — 

"  Man's  inhumanity  to  man 
Makes  countless  thousands  mourn." 


Stamping  Letters  by  Electricity.  — A  new 
letter-stamping  machine  has  been  put  on  trial 
in  the  Philadelphia  Post-office.  It  is  run  by 
electricity,  will  cancel  about  25,000  letters  an 
hour,  and  has  a  register  that  keeps  count  of 
each  letter  stamped.  This  machine  may  do 
away  with  the  services  of  a  few  stampers. 

Phonographs  are  to  be  put  in  the  post-offices 
of  Mexico,  to  be  used  by  persons  unable  to 
write,  in  order  to  -send  messages  to  friends 
through  the  mails. 

Malone  Wheless  of  Washington,  D.  C,  has 
invented  a  new  electric  system  which  is  now 
being  experimented  with  at  the  Capitol. 


Robert  P.  Porter,  superintendent  of  the  cen- 
sus, has  issued  a  circular  relating  to  elec- 
trical industries.  After  speaking  of  the  ap- 
pointment of  A  R.  Foote  as  special  agent  to 
take  charge  of  the  department  of  electricity, 
the  superintendent  says  : 

It  is  the  purpose  of  this  office,  without 
seeking  data  which  may  be  irrelevant  or  unim- 
portant, to  make  the  statistics  of  this  industry 
complete  and  accurate,  so  that  its  real  condi- 
tion and  true  importance  may  be  known  and 
understood  by  the  general  public. 

All  persons  to  whom  inquiries  may  be  ad- 
dressed are  assured  that  the  requirements  of 
law,  that  answers  to  census  inquiries  shall  be 
treated  as  strictly  confidential,  will  be  faithfully 
observed :  each  employe  of  the  census  office 
specifically  makes  oath  not  to  disclose  improp- 
erly that  which  he  ascertains,  and  severe  pen- 
alties are  imposed  for  a  violation  of  the  obliga- 
tions to  secrecy.  Consequently,  all  persons 
addressed  may  have  confidence  that  their  com- 
pliance with  the  requests  for  information  as  to 
certain  details  of  their  business  will  in  no  case 
be  followed,  either  in  the  report  of  the  special 
agent  or  in  the  tabulation  of  results,  by  the  dis- 
closure of  matters  which  they  properly  desire 
to  withhold  from  publicity. 

The  census  for  1880  makes  no  mention  of 
the  industry  of  generating  and  distributing, 
frum  central  stations,  electric  currents  for  the 
uses  of  light  and  power.  The  investigation  of 
this  industry  for  the  eleventh  census  will  be  the 
first  official  census  report  made  on  the  subject 
in  this  or  any  other  country. 


Electric  Lights  for  China. — The  unexpected 
arrival  of  two  distinguished  Chinamen  among 
their  countrymen  in  New  York  has  created  a 
sensation  in  Chinatown.  They  are  Wong  and 
Fong,  both  middle-aged  men,  and  they  were 
sent  here,  it  is  said,  by  a  wealthy  syndicate  of 
Canton  merchants  to  buy  electric  light  plants 
for  the  Empire  of  China.  Wong  and  Fong  told 
a  reporter  recently  that  the  sydicate  has  se- 
cured a  ninety  years'  contract  with  the  Imperial 
Government  to  furnish  all  the  public  buildings 
and  offices  with  electric  light.  It  also  owns  the 
exclusive  right  to  supply  the  rest  of  the  empire 
with  the  light.  Wong  and  Fong  are  stockhold- 
ers in  this  new  enterprise  and  came  here  to 
purchase  the  necessary  machines  to  supply 
only  the  largest  cities  of  China,  Hong  Kong, 
Foo  Chow,  Shanghai.  Nanking,  Hankow,  Ning 
Po,  Tientsin  and  Pekin.  They  brought  a  large 
bill  of  credit  with  them  to  the  rich  firm  of  Wing 
Wah  Chong  &  Co.,  importers. 


The  Overhead  Electric  Light  Wire  Qiestion. 
— In  Cleveland,  Ohio,  and  Minneapolis,  Minn., 
as  well  as  in  New  York  city,  the  overhead 
electric  light  wire  question  holds  the  attention 
of  the  citizens.  In  Cleveland  the  authorities 
are  forcing  the  settlement  of  the  matter  by 
chopping  down  the  poles  and  destroying  the 
lines.  In  Minneapolis,  however,  there  is  a 
disposition  on  the  part  of  the  authorities  to  re- 
gard the  rights  of  the  electric  light  companies. 

A  press  dispatch  from  Pittsburgh.  Pa.,  says  : 
A  new  system  of  electric  arc  lighting  has  just 
been  invented  by  the  Westinghouse  Electric 
Company,  and  will  be  exhibited  for  the  first 
time  on  the  streets  here  within  a  few  days. 
The  system  is  an  entire  departure  in  many 
respects  from  any  arc  light  apparatus  existing. 
The  dynamo  differs  materially  from  other  arc- 
light  machines,  and  has  special  improvements 
in  the  way  of  safety,  economy  and  efficiency. 
The  present  arc-lamp  carbon  will  not  burn 
more  than  tan  hours  The  new  Westinghouse 
lamp  will  last  forty  hours,  or  about  three 
nights.  There  is  also  a  safety  device  connected 
with  the  lamp  which  allows  a  person  to  touch 
the  wires  anywhere  without  giving  anybody  a 
shock. 


Mr.  Theo.  Plate,  President  of  the  Interstate 
Gas  and  Water  Works  Co.,  of  St.  Louis,  has 
recently  secured  franchises  extending  over 
long  terms  of  years  for  erecting  and  operating 
incandescent  electric  light  plants  in  the  cities 
of  Durango  and  Aguas  Calientes,  Old  Mexico. 
In  both  cases  the  franchises  are  accompanied 
with  contracts  for  lighting  the  streets  and  other 
public  places.  In  Durango,  the  authorities  use 
200  32-candle  power  lights,  and  150  16-candle 
power  lights,  and  at  Aguas  Calientes,  150  32- 
candle  power  lights  and  175  16-candle  powei 
lights  These  lights  are  to  be  operated  in  the 
neighborhood  of  240  hours  per  month.  The 
Heisler  System  of  Long  Distance  Incandescent 
Lighting  has  been  adopted  for  these  plants, 
and  orders  have  been  placed  with  the  St.  Louis 
office  of  the  company  for  complete  outfits  of 
central  station  apparatus.  The  plants  will  be 
models  in  every  way,  and  on  account  of  the 
high  cost  of  fuel,  compound  condensing  engines 
of  the  high  speed  type  will  be  used.  The  plants 
are  to  be  in  operation  in  time  for  the  annual 
festas,  which  take  place  early  in  the  spring. 
Mr.  Plate  and  his  engineer,  Mr.  Andrews,  left 
for  Mexico  on  the  evening  of  the  21st  of  Dec. 
to  begin  active  operations 


Wabash,  Ind. —  It  will  be  remembered  that 
the  city  of  Wabash,  Ind  ,  was  among  the  first 
to  adopt  the  plan  of  lighting  by  arc  lights  on 
towers.  This  system  was  a  few  years  ago  dis- 
placed by  the  Heisler  Incandescent  System, 
and  the  lights  distributed  all  over  the  city.  For 
some  time  this  plant  was  operated  solely  for 
public  and  domestic  lighting,  but  a  demand 
having  sprung  up  for  incandescent  lights  for 
commercial  and  domestic  lighting,  the  com- 
pany has  decided  to  make  considerable  en- 
largements and  have  placed  their  order  with 
the  Heisler  Electric  Light  Co.,  of  St.  Louis,  for 
one  of  their  latest  improved  dynamos,  having 
a  capacity  of  350-32  C.  P.  lights. 


Holden,  Mo. — The  City  Council  of  Holden, 
Mo.,  has  granted  a  franchise  for  electric  light- 
ing to  Mr.  Theo.  Plate,  president  of  the  Holden 
Water  Company.  The  franchise  extends  for  a 
long  term  of  years  and  includes  a  contract  for  3  2- 
candle  power  lights.  The  plant  will  be  operated 
in  connection  with  the  water- works.  Orders 
for  the  necessary  electrical  apparatus  have 
been  placed  with  the  Heisler  Electric  Light  Co., 
of  St.  Louis,  whose  long-distance  system  will 
be  used.  It  is  intended  to  have  the  plant  in 
operation  by  the  middle  of  December. 

Superintendent  Morris  Mead,  of  the  city 
bureau  of  electricity,  Pittsburgh,  Pa  ,  is  com- 
pleting a  system  of  signals  whereby  the  entire 
police  force  can  be  instantly  notified  of  an  alarm. 
The  signals  consist  of  a  flash  of  light  at  night 
and  semaphore  arms  for  use  during  the  day. 
One  of  these  signals  will  be  erected  in  a  few 
days  at  the  corner  of  Seventh  Street  and  Du- 
quesne  way,  where  it  will  be  given  a  practical 
test.  By  the  use  of  this  system  it  will  greatly 
lessen  the  escape  of  people  who  desire  to  leave 
the  city  after  committing  crime. 

Mr.  A.  A.  Knudson,  the  well-known  electri- 
cian, formerly  of  this  city,  but  now  of  St  John, 
N.  B.,  suggests  for  a  feature  of  the  World's  Fair 
a  sort  of  modern  and  American  edition  of  the 
hanging-gardens  of  Babylon,  with  a  horseshoe- 
shaped  waterfall  160  feet  high,  the  height  of 
Niagara  pouring  from  one  of  its  sides.  Elec- 
tricity is  to  bear  an  important  part  in  the 
scheme. 

The  Heisler  Electric  Co.,  of  St  Louis,  have 
decided  to  change  their  standard  lamps  from 
30  to  32-candle  power,  and  from  15  to  16-can- 
dle power,  thus  falling  in  line  with  other  man- 
ufacturers in  this  respect. 

A  crossed  woman  is  nearly  as  dangerous  as      1 
a  crossed  electric  wire. 
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ELECTRIC  LIGHT    DISCUSSIONS. 


HAROLD  P.  BROWN, 

ELECTRICAL    EXPERT    AXD    ELECTRICAL    ENGINEER, 
45    WALL    STREET,     NEW    YORK. 

In  reply  to  your  questions  will  say  : 

1.  Over-head  electric  light  lines  for  arc 
light  currents  can  be  made  reliably  safe  for  the 
general  public  up  to  at  leas:  >lts  by 

(a).     Using  separately  excited  dynamos. 

(5).  Using  a  ground  detector,  which  will  in- 
dicate the  slightest  leakage  above  5  per  cent. 
of  above  maximum. 

(c).  Using  a  complete  system  of  guard 
wires  which  will  prevent  any  chance  of  con- 
tact between  the  lighting  circuits  and  other 
lines-  in  case  of  any  sagging,  swaying  or 
breaking. 

From  many  tests  I  believe  that  the  high 
tension  alternating  current  lines  cannot  be 
made  safe  above  ground  in  wet  weather.  This 
is  not  a  question  of  insulation  but  of  induction. 
Under  ground  work  in  metal  tubes  simply  in- 
tensifies this  trouble.  The  arc  lighting  com- 
panies have  made  a  great  mistake  in  allowing 
themselves  to  be  classed  by  the  public  with 
this  dangerous  current. 

2.  I  know  of  no  insulation  that  will  abso- 
lutely prevent  escape  of  current  for  any  long 
period ;  constant  testing  and  repairing  of  de- 
fective points  is  the  only  safeguard  for  over- 
head arc  light  circuits. 

3.  The  system  used  in  Chicago  seems  to 
me  to  be  the  most  promising  for  under  ground 
work,  using  an  insulating  material  for  the  con- 
duit itself.  I  do  not  believe  in  metal-protected 
wires  for  high  pressures  and  especially  not 
with  undulating  or  alternating  currents. 

4.  Putting  the  wires  under  ground  would 
simply  intensify  the  danger  in  the  use  of  the 
high  tension  alternating  current 

5.  Safety  to  the  general  public  can  be  se- 
cured by  adopting  suggestions  a,  b  and  c  for 
arc  circuits  ;  limiting  the  pressure  for  continu- 
ous currents  to  2,000  volts  ;  limiting  the  pres- 
sure of  the  alternating  current  to  300  volts ; 
putting  as  many  of  the  wires  as  possible  under 
ground  in  crowded  cities,  and  promptly  dis- 
charging any  employee  who  grows  careless  in 
his  handling  of  high  pressure  circuits. 

6.  By  abolishing  the  grounding  of  any  light 
or  power  circuit  of  more  than  100  volts,  and 
arranging  suitable  fuses  on  both  ends  of  all 
other  circuits  for  electric  service. 

P.  B.  DELAXY, 

ELECTRICAL    ENGINEER,    S4    BROAD    ST.,    NEW    YORK. 

As  I  am  the  inventor  of  a  system  of  insula" 
tion  designed  to  overcome  the  difficulties  here- 
tofore existing  in  the  way  of  distribution  of 
high  pressure  currents,  I  must  ask  you  to  ex- 
cuse me  from  answering  your  questions,  as 
categorically  put  forth  in  your  circular. 

Speaking  generally,  I  do  not  think  that  safety 
and  economy  combined  can  be  realized  in  an 
overhead  lighting  system,  in  large  cities. 

It  is  my  belief  that  the  current  pressure 
which  has  been  causing  so  much  trouble  in 
this  city  of  late  can  be  safely  and  economically 
conducted  under  ground.  Safety  for  life  and 
property  is  all  that  concerns  the  general  public. 
If  the  authorities  will  attend  to  these  impor- 
tant considerations,  all  other  questions  will 
settle  themselves,  as  they  are  purely  com- 
mercial. 

EL1HC  THOMSON, 

ELECTRICIAN.     LYNN.     MASS. 

In  my  opinion  very  many  of  the  accidents  so- 
called,  which  have  been  attributed  to  electric  light- 
ing  are  due  to  gross  carelessness  and  recklessness, 
and  in  some  cases  the  carelessness  of  the  victim  of 
the  accident,  or  ignorance  combined  with  careless- 
ness. There  are  still  people  who  blow  out  the  gas 
and  become  suffocated,  and  this  character  of  acci- 
dent, if  it  may  so  be  called,  is  very  similar  to  what 
occurs  in  electric  work  in  some  cases.  Such  acci- 
dents are  difficult  indeed  to  prevent.  Many  others, 
however,  are  due  to  faulty  installation  and  faulty 
superintendence,  and  could  no  doubt  be  prevented. 


BY    WM.    HOCHHAUSEN. 

In  reference  to  your  circular  submitted,  which 
I  have  answered  elsewhere.  I  might  add  that  it  is 
not  easy  to  give  an  unqualified  answer  to  your 
questions.  Wires  strung  over  head  or  under 
ground  can  be  made  reasonably  safe  if  enough 
money  is  spent  for  the  purpose.  Owing  to  close 
and  fierce  competition  the  tendency  has  been  to 
put  up  the  circuits  in  the  cheapest  possible 
manner. 

When  the  question  of  fire  risks  on  electric  in- 
stallations was  brought  before  the  New  York  Board 
of  Fire  Underwriters,  that  body*  came  to  the  con- 
clusion that  the  wires  should  be  covered  with  a 
fire-proof  insulation  to  make  them  safe,  disregard- 
ing the  fact  that  water,  not  fire,  causes  all  the 
trouble  that  may  be  experienced  with  electric  cir- 
cuits. 

A  number  of  differently  insulated  wires  were 
submitted  to  the  Board  and  preference  given  to  a 
wire  which  was  covered  by  an  insulation  that 
could  not  be  made  to  burn  with  a  name,  but  which 
would  take  up  moisture  like  a  sponge.  As  it  was 
necessary  to  defer  to  the  wishes  of  the  Insurance 
people  on  this  matter,  a  great  many  circuits  were 
constructed  with  this,  so  called,  Underwriters  wire. 

These  circuits  are  not  safer  than  those  made  of 
naked  copper  wire  would  be,  except  when  the  air 
surrounding  them  is  absolutely  dry.  If  wires  with 
a  thin  rubber  coating  are  used  and  this  coating 
protected  from  mechanical  injury  by  a  heavy  coat- 
ing of  strong  vegetable  fibre,  made  waterproof,  no 
trouble  need  be  expected. 

A  coating  of  rubber  1-16  of  an  inch  thick,  will 
resist  an  electric  pressure  capable  of  driving  a  spark 
through  a  clear  airspace  of  2  inches. 

The  wires  should  be  insulated  with  as  much  care 
as  is  bestowed  on  a  submarine  cable  and  they  should 
receive  as  much  care  during  the  process  of  string- 
ing up.  so  that  the  covering  is  not  injured  by 
abrasion. 

Pulling  wires  into  underground  ducts  by  main 
force  is  not  conducive  to  this  reliability. 


came  incorporated  on  August  21,  18S9.  The 
general  manager  is  Mr  Frank  R.  Walton,  and 
other  prominent  gentlemen  are  identified  with 
it,  both  in  New  York  and  Philadelphia. 


Mr  Samuel  M.  Plush,  general  manager  of 
the  Bell  Telephone  Co.  of  Philadelphia,  writes 
as  follows  : 

There  is  little  doubt  but  that  these  questions 
will  give  rise  to  considerable  discussion,  which 
must  result,  in  the  end.  in  eliciting  many  facts 
which,  although  familiar  to  all,  are  in  the  pres- 
ent confused  state  of  affairs,  entirely  over- 
looked. 


The  Richter  Electric  Construction  Company 
gave  a  very  interesting  exhibition  of  their  new 
system  of  electric  railways  at  their  headquar- 
ters. iS  Cortlandt  street,  on  Tuesday,  Decem- 
ber 10th.  About  one  hundred  feet  of  track  had 
been  constructed,  on  which  a  miniature  car 
was  run.  There  are  a  great  many  features 
about  this  system  that  were  shown  to  advan- 
tage. The  current  from  the  dynamo  that  pro- 
pels the  car  is  also  used  for  lighting  the  car 
with  incandescent  lamps,  and  the  route  with  arc 
lights.  By  the  means  of  an  electric  brake  and 
a  generator  placed  in  the  cars,  they  are  also 
heated.  Another  good  feature  connected  with 
this  system  is  a  sweeper  placed  in  front  of 
each  car  which  keeps  the  conduits  always 
clean  and  clear  of  all  obstruction.  Resistance 
boxes,  placed  about  five  hundred  feet  apart 
along  the  route,  avoids  all  possibility  of  short 
circuiting  the  line.  Mr.  Charles  Richter,  the 
inventor,  and  General  Manager  Walton  were 
kept  busy  explaining  the  merits  of  their  sys- 
tem, which  they  did  to  the  entire  satisfaction 
of  all  present. 

The  Richter  Electric  Construction  Company 
is  comparatively  a  new  concern,  having  been 
organized  but  a  short  time  :  bftt  Mr.  Charles 
Richter,  after  whom  the  company  is  named, 
has  been  identified  with  the  construction  of 
dynamos  and  motors  for  about  ten  years,  and 
in  that  particular  department  of  enterprise  he 
stands  exceedingly  high.     The  company  be- 


ADJUSTABLE    SUPPORT    FOR 
LAMPS. 


SWINGING 


Mr.  L.  F.  Jordan,  of  133  Oliver  street.  Boston, 
Mass. ,  has  just  been  granted  a  patent  for  an  ad- 
justable support  for  swinging  lamps.  The  accom- 
panying cut  gives  an  excellent  idea  of  the  apparatus 
in  place  with  lamps  attached.  It  consists  of  »  base 
piece,  into  the  top  of  which  are  secured  two  up- 
right tubular  columns,  their  tops  being  united  by  a 
cap  piece  which  carries  the  supporting  pivot  for 
the  yard-arm. 

The  yard-arm  is  of  skeleton  form  and  consists  01 
two  bearing  pieces,  carried  one  on  each  end  of  the 
supporting  pivot  and  outside  of  the  cap  piece,  two 
arms  extending  outward  side  by  side,  and  joined 
at  their  outer  end  by  a  cross-bar  which  supports 
the  swinging  lamp,  and  a  pair  of  extension  bars 
extending  outward  in  the  opposite  direction  and 
forming  supports  for  counter  weights.  This  arm 
may  for  increased  strength  be  reinforced  by  a  truss 
rod,  if  necessary,  extending  as  shown  in  the  fig- 
ure, from  the  lamp  to  the  counterweight  and  pass- 
ing over  an  arched  brace  which  rests  upon  the 
ends  of  the  supporting  pivot. 


ADJUSTABLE    SUPPORT    FOR    SWINGING    LAMPS. 

In  order  that  the  lamp,  which  is  to  be  carried  at 
the  end  of  the  yard-arm,  may  be  lowered  to  within 
a  convenient  reach  of  a  workman  for  necessary  re- 
pairs and  for  cleaning,  the  yard-arm  with  its  bear- 
ing pieces  is  made  rigid  with  the  pivot  at  the  top 

of  the  mast  so  that  any  motion  of  the  pivot  will 
impart  a  similar  motion  to  the  arm.  A  sprocket 
wheel  is  keyed  to  this  pivot,  as  seen  in  the  figure, 
and  over  this  passes  an  endless  chain,  extending 
down  the  tubular  columns  or  supports  to  within 
an  easy  reach  of  the  workman,  and  is  there  op- 
erated by  passing  around  a  second  sprocket  wheel, 
mounted  in  the  mast  and  provided  with  a  crank  for 
turning  it. 

The  sprocket  wheels  and  chain  are  entirely  en- 
closed in  the  hollow  standards,  which  thus  afford 
not  only  a  housing  for  them  but  bearings  for  the 
axles  of  the  wheels.  Both  the  cap  piece  and  the 
lower  part  containing  the  sporcket  wheel  are  made 
in  two  sections  for  convenience  and  bolted  to- 
gether. 

With  this  mast  arm  for  supporting  arc  lamps,  it 
is  not  necessary  for  the  trimmer  to  climb  the  pole, 
a  feature  which  will  readily  be  recognized  as  an 
economical  one  for  the  central  station  having  a 
large  number  of  arc  lamps  which  must  be  trimmed 
and  cared  for  each  day.  The  workman  will  also 
have  the  advantage  of  standing  upon  solid  ground 
while  making  any  necessary  repairs. 

The  New  York  Electric  Club  passed  suitable 
resolutions  on  the  death  of  Yice  President  E. 
N.  Dickerson  and  Miles  W.  Goodvear. 


L\ 
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NEW  ENGLAND  LETTER. 

Boston,  Dec.  2,  1889. 


The  superiority  of  the  electric  street  car  to  the 
orse   car   during   a   snow   storm  was   practically 
demonstrated  in  this  city  on  the  occasion  of  the 
recent    heavy  fall,    Dec.   14.       By  the    aid    of  the 
four  new  snow   sweepers  recently   designed  espe- 
cially for  the  West  End  Street  Railway  Company, 
and  completed  just  in  time  to  be  put  into  service 
on  the  above  date,  the  tracks  were  kept  clean,  and 
the  cars  ran  as  smoothly  as  on  a  clear  summer  day. 
/The  evident  preference  for  this  mode  of  locomotion 
was  evinced  from  the  fact  that  the  electrics  were 
crowded  all  Saturday  evening  during  the  worst  of 
the  storm,  the  horse  cars  on  the  same  lines  receiv- 
ing only  the  overflow  from  their  newer  rivals.    The 
sweepers  are   run,  like  an  ordinary  motor  car,  by 
.  two    1 5-horse   power   motors,    and    weigh    about 
twelve  tons  each.     The  brush,  which  is  made  of 
rattan,  crosses  the  track  diagonally  at  an  angle  of 
about  45  degrees,  and  is  run  by  a  20-horse  power 
motor,  with  a  speed  of  100  revolutions  per  minute. 
A  common  sight  during  the  evening  was  a  train  of 
three  cars,  all  filled  with  passengers,  the  forward 
car  only  equipped  with  the  motor  power  and  acting 
in  the  place  of  a  locomotive  to  the  train,  towing  the 
other  heavily-loaded  cars  up  a  steep  grade  with  the 
reatest  ease.     Before  the  winter  is  over  135  motor 
cars  will  be  in  operation  in  Boston.     The  company 
h  preparing  against  any  possible  accident  from  the 
/ailing  of  wires  in  heavy  storms  by  stringing  guard 
IV -ires  along  all  the  electric  lines,  and  in  the  neigh- 
borhood of  20  miles  of  this  guard  wire  has  already 
I  been  put  up.     A  new  device  has  been  arranged  for 
[the   company,  whereby  each   trolley  wire  will    be 

■  guarded  by  two  No.  6  steel  wires.  All  the  work  is 
,;  being  done  thoroughly,  and  accidents  so  far  have 
'been,  all  things  considered,  exceedingly  rare. 

The  Railway  Train  Despatchers'  Signal  Co. 
as  been  formed  in  this  city  for  the  purpose  of 
ushing  an  electrical  device  for  notifying  the  train 
despatcher  of  any  trouble  existing  on  any  point  of 
the  road.  The  signal  also  serves  as  a  check  upon 
both  brakemen  and  conductors,  when  it  is  necessary 
to  flag  other  trains,  as  the  brakeman  must  ring  in 
a  signal  from  the  rear  of  the  train,  while  the  con- 
ductor goes  to  one  ahead  and  there  rings,  and  by 
,  the  use  of  a  Morse  telegraph  key,  may  also  send  a 
code  signal  to  the  despatcher,   informing   him  of 

■  the  niture  of  the  trouble   and    the   help  needed. 

I  The  system  is  a  simple  one  and  comparative'y  in- 
ex  1  :nsive,  and  the  company's  prospects  are  appar- 
ently very  good.     The  headquarters   are   at    113 
Devonshire  street;  Mr.  F.  E.  Atteaux  is  president, 
and  Mr.  Herbert  Radch  ffe,  treasurer. 

The  Chadwick  Lead  Works  of  this  city,  a  com- 
pany with  unlimited  capital,  with  Mr.  J.  H.  Chad- 
.vick  at  its  head,  control  a  very  valuable  patented 
irocess  for  encasing  electric  wires  and  cables  for 
^elegraph,  telephone,  or  light  purposes,  with  lead. 
(It   is   applicable  to   either  aerial  or  underground 
wires,  and  the  company  claim  to  be  able  to  cover 
the  most  delicate  insulation  without   the  slightest 
Injarytothe  insulating  material.     By  its  use   the 
Wire  is  perfectly  protected  from  rust  or  any  form  of 
_orrosion,  and  its  cost  is  saved  many  times  over  in 
"le  increased  wear  and  durability  obtained  by  its 
-use. 

The  Redding  Electric  Co.,  of  Boston,  whose 
offices  and  salesrooms  are  at  48  Hanover  street, 
,  are  building  up  an  enormous  business  in  the  sev- 
eral electric  specialties  which  they  manufacture 
I  and  control.  One  of  their  most  valuable  patents  is 
'  the  Redding  Electric  Watchman's  Register,  the 
J  only  one  in  the  market  which  gives  a  plain,  printed 
I  record.  It  is  claimed  that  wherever  it  is  used  special 
f  reduction  in  the  insurance  rates  are  made,  such  is 
I  the  value  of  the  device  as  a  safeguard.  The  electro- 

I dating  dynamos  manufactured  by  the  Redding  Co., 
ombine  several  valuable  patents  and  are  in  many 
vays  superior  to  anything  of  the  kind  manufac- 
tured. Their  electro-mechanical  gongs  are  the 
"lost  reliable  for  the  price  of  anything  of  the  kind 
v-e  have  yet  seen.  The  company  also  manufacture 
Jectric  bells,  burglar  alarms,  annunciators,  bat- 
eries,  and  all  electric  supplies,  and  are  rapidly  ex- 
tending their  business  in  new  directions. 


Canton,  Mass. — An  interesting  case  is  now  be- 
fore the  gas  commissioners  of  the  town  of  Canton. 
The  Canton  Electric  Light  Co.,  representing  the 
Thomson-Houston  interests,  have  made  an  appeal 
to  that  body  from  the  decision  of  the  selectmen 
granting  the  Blue  Hill  Electric  Light  Co.,  repre- 
senting the  Westinghouse  interests,  right  to  erect 
poles  and  string  wires  in  the  principal  streets  of  the 
town.  The  appealing  company  have  a  capital  of 
$30,000,  and  will  push  their  claim  of  a  better 
service  at  lower  rates  to  the  bitter  end.  The  result 
is  awaited  with  interest. 

The  Thomson-Houston  Electric  Co.  is  making 
further  extensive  additions  to  its  already  enormous 
factory  at  Lynn.  W.  F.  M. 


EXCELLENT    WORK    IN   WIRING. 


Used  Drawbavgh's  Telephone  in  1873. — Ex- 
aminer Ott,  appointed  to  take  testimony  in  the 
case  of  the  Government  against  the  Bell  Tele- 
phone Company,  heard  James  Brooks,  of  Shire- 
manstown,  near  the  home  of  old  Daniel  Draw- 
baugh,  who  testified  that  he  saw  and  used  a 
telephone  at  Drawbaugh's  house  in  1873  or 
1874. 

Washington  Wires  to  be  Buried. — Among 
the  provisions  of  the  District  of  Columbia  Ap- 
propriation bill  favorably  reported,  was  one 
authorizing  the  commissioners  to  grant  per- 
mission to  companies  to  lay  underground  tele- 
phone, telegraph  and  electric  light  wires,  and 
after  the  termination  of  the  Fifty-first  Congress 
a  license  fee  of  $25  per  pole  per  annum  is  to 
be  levied. 

It  is  claimed  that  in  London  the  great  elec- 
trician Ferranti  has  in  operation  a  2.000-light 
incandescent  station,  using  2,400  volts  alter- 
nating current,  and  is  installing  a  new  station 
with  a  dynamo  capacity  of  240,000  incandes- 
cent lamps,  'using  an  alternating  current  of 
10,000  volts. 


KANSAS  CITY  ELECTRICAL  ASSOCIATION. 


On  Dec.  14th  the  Kansas  City  Electrical  Associa- 
tion was  organized.  The  originators  of  the  society 
were  Mr.  D.  K.  Smith,  superintendent  of  telegraph 
of  the  Belt  Line  Railway,  and  D.  A.  Williams,  of 
the  Western  Union.  The  meeting  was  called  to 
order  by  Mr.  W.  W.  Smith,  general  manager  of  the 
Missouri  and  Kansas  Telephone  Company,  who 
was  nominated  and  elected  temporary  chairman. 
Mr.  Woodring,  formerly  chief  operator  for  the 
Western  Union  in  that  city,  in  a  brief  address  sug- 
gested that  the  formula  of  the  Magnetic  Club  of 
New  York  be  followed  to  a  certain  extent.  After  a 
few  short  and  impromptu  talks  relative  to  the  ob- 
ject of  the  association,  the  following  officers  were 
put  in  nomination  and  elected  :  President,  W.  W. 
Smith ;  vice-president,  H.  C.  Sprague ;  second 
vice-president,  G.  W.  Brownson  ;  A.  M.  Barton, 
secretary,  and  F.  K.  Holtzinger,  treasurer.  On 
motion  put  and  carried  initiation  fees  were  fixed  at 
$2.00,  and  monthly  dues  at  25  cents.  When  the 
Association  gets  under  fair  headway,  all  kinds  of 
electrical  apparatus  will  be  placed  on  exhibition. 
Newspapers  and  magazines  pertaining  to  electrical 
affairs  will  also  be  placed  on  file.  It  was  decided 
to  incorporate  social  features  as  one  of  the  attrac- 
tions of  the  society.  Next  September  the  old-timers 
and  military  telegraphers  will  meet  in  Kansas  City, 
at  which  time  Thomas  A.  Edison  and  Andrew  Car- 
negie are  expected  to  be  present.  The  entertain- 
ment committee  of  the  society  will  take  care  of 
these  distinguished  lights  of  the  electrical  world  in 
a  manner  befitting  the  occasion.  Among  the 
notable  telegraph  people  in  attendance  were  :  F. 
K.  Holtzinger,  manager,  and  A.  D.  Fairo,  assist- 
ant chief  operator  of  the  Postal  Telegraph  Com- 
pany;  M.  D.  Wood,  manager;  G.  W.  Brownson, 
chief  operator ;  H.  M.  Scholes,  assistant  chief 
operator  ;  D.  E.  Martyn,  night  chief;  C.  E.  Bac- 
meister,  all-night  chief;  P.  F.  Depew,  traffic  chief, 
and  W.  Wood,  Wheatstone  chief,  from  the  Western 
Union  ;  Mr.  Gamp,  of  the  Electric  Light  Co.  ;  A. 
M.  Barron,  general  manager  of  the  "  Home  Tele- 
graph Co.,"  and  many  other  well-known  and 
prominent  people  engaged  in  electrical  affairs. 


The  new  building  of  Bernheimercv.  Bauer,  corner 
3d  and  Mercer  sts. ,  has  been  wired  throughout  for 
incandescent  lighting,  by  Messrs  Zimdars  &  Hunt, 
of  237  Mercer  street,  New  York  City. 

The  wiring  is  all  on  the  outside  of  the  plaster 
incased  in  moulding,  which  runs  the  entire  length 
of  the  building.  Each  circuit  is  run  direct  to  the 
cut  outs,  which  are  located  in  the  centre  of  the 
building. 

The  central  point  of  distribution  is  on  the  second 
floor,  from  which  all  the  circuits  in  the  building 
can  be  controlled,  independently  of  their  individual 
cut  outs.     There  are  240  outlets  and  550  lamps. 

The  wire  used  throughout  is  that  known  as  the 
New  York  Insulated  Company's  "White  Core." 
The  gauge  of  the  wire  used  for  the  heaviest  circuit 
is  No.  6  and  for  the  lightest  No.  10. 

The  excellent  quality  of  the  insulation  used  on 
the  "  White  Core  "  wire  is  so  well  known  that  it  is 
hardly  necessary  to  enlarge  upon  it  here. 

These  wires  are  as  near  being  absolutely  perfect 
in  point  of  insulation  as  it  is  possible  to  make 
them,  and  the  large  demand  for  these  goods  is 
ample  evidence  of  the  high  standard  which  they 
have  attained. 

With  regard  to  good  workmanship  and  perfect 
distribution  of  the  wires  Messrs.  Zimdars  and  Hunt 
have  evidently  realized  the  importance  of  good 
installation,  without  which  the  best  insulated 
wires  would  be  useless. 

The  building  is  fed  by  two  pairs  of  No.  00  wire. 
The  two  wire  system  is  adopted.  The  feeders 
enter  the  building  in  the  basement  under  the  side- 
walk, where  the  converters  are  located.  These  are 
enclosed  in  a  small  brick  chamber  which  is  per- 
fectly fire  proof.  This  ensures  absolute  protection 
against  fire  in  the  event  of  derangement  of  any  of 
the  circuits. 

We  understand  that  the  firm  has  been  instructed 
by  the  Manhattan  Electric  Light  Co.  to  fit  up  this 
building  with  a  view  of  making  it  a  mode!  of 
incandescent  lighting,  and  with  their  reputation 
and  perfect  familiarity  with  the  subject  to  back 
them  there  is  no  doubt  that  it  is  so  in  every  respect. 

One  of  the  features  in  this  new  building  is  the 
pneumatic  bell  system  of  which  Messrs.  Zindars  & 
Hunt  are  the  patentees,  and  which  is  worked 
entirely  without  wires  or  batteries.  It  is  fitted  up 
throughout  the  building  including  the  two  elevators. 

The  great  success  of  the  pneumatic  bell  for  such 
purposes  has  been  so  thoroughly  demonstrated 
during  the  last  five  years  that  it  is  gradually 
superseding  the  electric  system. 


ACCIDENT    TO    AN    ELECTRIC    LIGHT 
LINEMAN. 


Daniel  Montague,  a  lineman  in  the  employ 
of  the  United  States  Illuminating  Company,  fell 
from  the  top  of  a  pole,  at  the  corner  of  Warren 
street  and  Broadway,  on  the  i6h  of  December, 
and  received  very  severe  injuries,  from  which 
it  is  doubtful  if  he  will  recover.  He  was  one 
of  a  gang  engaged  in  going  in  advance  of  the 
city's  wire  destroyers  to  take  down  the  com- 
pany's wires  to  save  them  from  utter  destruc- 
tion and  ruin  by  the  employes  of  the  city. 
While  thus  employed  a  cross-arm,  on  which  he 
was  standing,  snapped  off  close  to  the  pole, 
and  he  was  precipitated  to  the  sidewalk,  strik- 
ing on  the  side  of  his  head. 


Mr.  E.  H.  Johnson  has  resigned  his  position 
with  the  Sprague  Electric  Railway  and  Motor 
Company  to  accept  the  presidency  of  the  Inte- 
rior Electric  Conduit  Company  of  New  York. 

The  Interior  Electrical  Conduit  Company,  of 
154  and  156  West  27th  street,  New  York,  has  just 
issued  a  new  catalogue  and  price  litt  of  the  goods 
manufactured  by  this  company.  The  catalogue  is 
fully  illustrated,  and  can  be  had  on  application  at 
the  above  address. 
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SEEING  TO  A  DISTANCE  BY  ELECTR1 


A  correspondent  of  la  Lu mure  Elecirique 
thus  comments  upon  If.  L.  Weiller's  paper 
which  appears  in  Le  Grnie  Chil,   vol.    xv. ,   p 

57 

The  writer  endeavors  to  solve  the  important 
question  of  vision  to  a  distance  by  electric 
by  means  of  a  combination  consisting  of  a  sel- 
enium cell,  a  gas  telephone  and  revolving  mir- 
rors, forming  a  special  apparatus  which  he 
designates  a  phoroscope,  and  which  we  will 
briefly  disc.:- 

The  question  of  vision  to  a  distance  by  elec- 
tricity is  governed  by  the  two  following  funda- 
mental principles  In  order  to  get  the  im- 
pression of  the  form  outlines  and  details  of 
one  or  several  objects,  it  is  not  necessary — i. 
That  the  eye  should  receive  all  the  rays  pro- 
ceeding from  it.  2.  That  it  should  receive  at 
the  same  time,  the  luminous  rays  necessary  for 
vision. 

Some  very  simple  examples  will  demonstrate 
the  first  principle.  We  can  see  an  object  very 
clearly  through  wire  gauze,  and  the  image  is 
perfect  if  the  interstices  are  large  and  the  wire 
fine.  Carpets  and  mosaic  seen  at  a  certain  dis- 
tance do  nc  I  :>  be^formed  of  a  number  of 
parallel  lines,  or  by  the  juxtaposition  of  little 
stones.  An  engraving,  a  picture,  and  es- 
pecially a  chromo-lithograph,  show  at  a  dis- 
tance no  discontinuity  in  the  work,  although 
the  engraving  is  composed  of  lines  and  the 
chromo-lithograph  of  separate  little  dots. 

l 


same  straight  line  all  the  rays  projected  from  a 
portion  of  an  illuminated  object  Let  us  sup- 
pose these  mirrors  to  be  placed  on  a  circle 
turning  upon  an  axis  perpendicular  to  its  plane, 
and  each  of  them  making  a  different  angle 
ner.  :s  plane      1  o  each  mirr>  r  there 

will  be  a  corresponding  series  of  parallel  lines 
in  the  picture,  and  if  the  rotation  is  sufficienlly 
rapiJ  all  the  rays  proceeding  from  the  object 
represented  in  the  picture  will  meet  at  the 
same  time,  in  as  short  an  interval  of  time  as 
required.  It  is  thus  possible  to  bring  to  one 
point  all  the  luminous  rays  proceeding  from  a 
pattern,  and  each  portion  of  the  image  thus 
producing  its  impression  upon  the  retina  in 
-ion.  it  is  sufficient  that  the  interval  in 
which  these  impressions  succeed  one  another, 
should  be  sufficiently  short  for  them  to  be  ren- 
dered simultaneous. 

The  transformation  of  the  luminous  waves 

electric  currents  is  performed  by  means  of 

a  radiophonic  receiver  forming  part  of  an  elec- 

:  circuit.  This  receiver  may  be  a  cell  of 
selenium  lamp-black,  hydrogenated  palladium, 
the  resistance  of  which  varies  with  the 
quantity  of  light  received  The  different  por- 
tions of  the  pattern  will  act  differently  accord- 
ing to  the  quantity  of  light  emanating  from  them 
and  in  an  interval  of  time  less  than  jV,th  of  a 
second  ;  the  variations  of  resistance  of  the  cir- 
cuit will  correspond  to  the  image  observed. 

In  order  to  solve  the  opposite  problem.  i.  e., 
to  extract  this  image  from  the  circuit  at  the  re- 
ceiving station,  the  writer  proposes  to  employ 


brilliancy  of  the  little  flame  are  projected  ip 
a  sheet  at  points  corresponding  to  the  var^jl 
points  of  this  sheet 

Theoretically,    nothing     can     prevent    lb 
double   transformation    of  luminous    i.v 
into    electric   intensity,   but   the  realizat: 
the  experiment  is  surrounded  with  difficult 
which  make  us  fear  that  it  will  be  long  befc 
a  practical  phoroscope  is   produced,    bu 
should   not   discourage  enterprising   and   p 
severing  physicists. 
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A  Victory  for  the  Brvsh  Cohpaxy. — On  D 
25.  at  Indianapolis,  Ind. ,  Judge  Gresham  deci 
a  case  of  general  interest  to  those  connected  ^ 
elect' ical  matters.  It  was  a  suit  brought,  by  1 
Bush  Electric  Company  of  Cleveland  against  1 
Fort  Wayne  E'ectric  Light  Company  for  infringi 
the  Brush  patent  upon  the  so-called  double  carb 
lamp.  The  case  has  been  vigorously  prosecut 
and  defended,  and  has  been  pending  about  thi 
years.  All  of  the  claims  of  the  Brush  patents  i 
sustained.  The  patent  was  attacked  by  the  defer 
mainly  upon  the  grounds  that  its  claims  were  t 
broad  and  sweeping.  Electric  lamps  controlled 
this  patent  are  in  use  throughout  this  country  an 

.:t  the  world  over  wherever  street  lighting 
electricity  is  had. 

At  Troy.  M.  Y. .  a  temporary  injunction  1 
been  granted  to  the  Hudson  River  Tele 
Company  against  the  Watervliet  Turnpike 
Railway  Company.     The  telephone  comp 
seeks  to  restrain    the   railroad  company 
operating  its  cars  by  the  single-tro! 
system       A   motion    to   make    the   in; 
permanent  will  be  argued  at  a  special  ter 

The  John  A.  Roebling's  Sons  Company 
accepted    the    agency   for  Mclntire's    elect 
wire  connectors  and  terminals. 
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FIG.    I. 

L,  lunette  ;  F,  flame  :  G.  gas  :  G  ,  glass. 

We  see  thus  that  it  is  possible  to  have  a  suf- 
ficiently clear  perception  of  an  object  by  the 
vision  of  a  system  of  more  or  less  luminous 
lines  forming  a  kind  of  pattern. 

The  second  principle  is  quite  as  well-known 
and  as  deduced  from  the  duration  of  the  lumin- 
ous impressions  upon  the  retina,  a  period  of 
about  i\,ih  of  a  second. 

A  series  of  impressions  succeeding  one 
another  in  a  very  short  time  produces  the 
effect  of  simultaneous  impressions,  and  it  fol- 
lows that  in  order  to  perceive  the  image  which 
we  have  called  the  pattern,  it  is  sufficient  to 
eive  the  luminous  impressions  of  the  dif- 
ferent lines  that  constitute  it  in  an  interval  of 
time  less  than  TV.th  of  a  second. 

It  was  b}-  taking  this  principle  as  a  basis, 
.:  Lissajons  studied  from  an  optical  point  of 
:ratory  movements  of  bodies.  His 
experiments  are  so  well  known  that  we  need 
not  enter  into  them  here.  Lissajons'  curves  are 
produced  in  a  rectangular  portion  of  a  picture 
If.  on  the  other  hand,  this  object  possesses  the 
power  of  lighting,  all  the  rays  proceeding  from 
the  space  occupied  by  the  curve  will,  in  an  ex- 
cessively short  space  of  time,  converge  at  one 
point  after  having  been  subjected  to  a  double 
reflection  on  the  mirrors  of  the  two  tuning 
forks  that  were  employed  for  this  experiment 

:or  these  forks  any  mov- 
able system  whatever,  bearing  a  series  of  mir- 
rors arranged  in  such  a  manner  that  the  dis- 
placement of  each  of  them   brings    upon  the 


fig.    2. 

M,  mirrors  ;  R.  regulator,  30  revolutions  per  second  :  300  glasses  on  tie 
side  instead  of  12. 

the  gas  telephone,  which  is  an  instrument  of 
extreme  sensitiveness.  It  consists  of  an  ordi- 
nary telephone  (fig.  i)  in  which  the  portion 
comprised  between  the  plate,  bobbin  and  the 
inner  sides  is  in  communication  with  a  gas 
pipe  :  the  vibrating  membrane  is  pierced  in  the 
centre  with  a  little  hole,  through  which  escapes 
the  gas  which  is  lighted  ;  this  little  flame  v 
undergo  a  variation  of  brilliancy  at  each  move- 
ment of  the  membrane,  and  it  will  produce  a 
continuous  succession  of  rays  similar  to  those 
arriving  upon  the  radiophonic  receiver.  In 
order  to  show  them  and  form  an  image  similar 
to  the  pattern,  a  system  of  mirrors  is  employed 
(fig.  2)  similar  to  that  used  at  the  first  station, 
but  acting  in  the  reverse  way.  It  is  evident 
that  these  two  apparatus  must  act  synchroni- 
cally  like  the  Hughes  and  Baudot  regulators 
employed  in  telegraphy. 

on   2  will  reproduce   upon    a   sheet  the 
lines  taken  upon  the  image  at  station  i. 

The  gives  the  name  of  phoroscope  to 

an  apparatus  of  this  description,  the  different 
parts  which  we  have  described  being  combined 
according  to  the  plan  shown  in  fig.  3.  The 
image  that  we  wish  to  transmit  is  broken  up 
into  a  series  of  parallel  lines,  the  different 
points  of  which  act  in  succession  upon  a  sel- 
enium cell  making  the  intensity  of  the  current 
connecting  the  -  -      ary.     These  va- 

::ons  in  electrical  intensity  are  transformed 
by  the  gas  telephone  into  variations  of  lumin- 
ous intensity,   and  the  successive  changes  of 
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nc.  3. 

L    W..  line  m-ire:    R.  W.,  legnlator  wire  :    1.1.  L2,  lenses: 

.  iratns  :   R,  regulators:   O.  object :   I.  image:  S.  selenium  rra 
miner:    C,  commutators:  G,  gis:     T.  R..   :elephone  recerfer; 
earth. 

A  Mkw  I.vsvlatixg  Substance. — A  product  1 
suiting  from  the  treatment  of  asphai 
phuric  acid,  which  has  hitherto  been  consider 
of  no  value,  has.  says  La  Lumiere  Ehctriqu 
been  found  to  furnish  an  excellent  in^ulatii 
material.  This  substance,  which  resembles  r 
dinary  asphalt,  becomes,  after  exposure 
great' heat  as  hard  as  ebonite  or  vulcanite  a. 
possesses  high  insulating  properties. 

At  a  special  meeting  of  stockholders  of  t 
Thomson-Houston  Electric  Light  Comp:       | 
Middletown,    Connecticut,    Dec.    22d,    it /^ 
voted  to  increase  the  preferred  stock  S3  ". 
making  a  total  of  -  .refers 

and  a  total  capitalization  <  coo.     T 

price  will   be    decided   by   the    Board    of 
:r  .tors. 

The  big  engine  at  the  Montpelier  (Vt)  Eh 
trie  Light  Works  is  now  in  running  or 
coffer-dam  is  being  built  in  the  Winooski  Rii 
to  as  ist  in  setting  up  the  new  water  whe 
The  new  dynamos  are  being  placed. 

am  E.  Gilmore  has  been  appointed  secret 
of  the   United  Edison  Manufacturing  Co. 
Hutchinson,  who  is  now  assistant  general  mana 
of  Bergmann  &  Co. 

The  Westinghouse  Machine  Co.  is  to  erec^ 
brick  and  stone  building  in  Pittsburgh,  Pa 
cost  J 
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THE   ESSICK  PRINTING  TELEGRAPH  CO. 


While  in  the  office  of  the  above  company,  at 
169  Broadway,  a  few  days  since,  we  were  a 
witness  to  the  following  transmission  over  a 
Boston  circuit  of  the  Empire  and  Bay  State 
Telegraph  Co.,  the  circuit  being  worked  at  the 
New  York  end  by  Mr.  Abner  McKinley,  the 
.treasurer  and  general  manager  of  the  company, 
and  at  the  Boston  end  by  a  young  lady,  neither 
of  whom  are  conversant  with  Morse  characters. 

New  York    Dec    24. 
Miss  Mooar :   Please   send   J.    B     Taltavall, 
editor  of  the  Electric  Agk,  a  message.      Do  it 
up  in  fine  shape.  A.    McKinley. 

Boston,  Mass.,  Dec.  24. 
To  J    B.  Taltavall,  Esq.,   Editor  Electric  Age  : 
This  is  a  specimen  of  the  work  of  the  Essick 
Page  Printer  over  a  single  line  of  wire  from 
Boston  10  New  York,  a  distance  of  two  hun- 
'dred  and  eighty  miles. 

The  instrument  is  an  electrical  type-writer, 
[by  means  of  which  the  message  is  printed  in 
page  form  in  the  presence  of  the  transmitting 
operator,  and  a  duplicate  is  printed  at  all  re- 
ceiving stations  on  the  line,  whether  the  circuit 
be  long  or  short. 

f     If  you  were  to  place  an    Essick  transmitter 

I  ">n  the  floor  of  the  New  York  Stock  Exchange, 

I  e  quotations  might  be  sent  to  all  subscribers, 

nether  in  New  York.  Boston,  Chicago,   or  at 

►y  other  point  in  the  circuit,  by  a  single  trans 

[ssion.  Yours  truly, 

N.  E.  Printing  Telegraph  Co. 
The  above  was  in  the  form  of  typewriter 
ere.] 

It  is  said  that  Miss  Mooar  has  attained  by 
.nis  system  a  speed  of  25  words  per  minute. 
The  keyboard  resembles  that  of  a  typewriter, 
and  it  is  operated  in  much  the  same  manner. 


Sing  Sing,  Dec.  26. — The  electrical  execution 
machines  at  the  State  Prison  were  tested  to-day  by 
a  committee  for  the  State,  composed  of  Dr.  Carlos 
F.  MacDonald,  Dr.  A.  D.  Rockwell,  Dr.  P.  H. 
Laudy  and  electrical  assistants. 

The  Grand  Jury,  Dec.  27,  found  an  indictment 
for  manslaughter  against  Charles  W.  Pierce,  Super- 
intendent of  Lamps  of  the  Brush  Illuminating  Com- 
pany. He  is  charged  with  causing  the  death  of 
Henry  Harris,  the  Eighth  avenue  dry-goods  clerk, 
wh:>  rec nved  a  fatal  shock  from  an  electrical  wire, 
Nov.  30. 

Mr.  E.  T.  Gilliland,  president  of  the  Electric 
Club  of  this  city,  has  resigned  on  account  of  ill 
■nealth.  Mr.  Gilliland  goes  south  to  recuperate. 
General  O.  E.  Madden  has  been  unanimously 
elected  president  to  fill  the  unexpired  term. 

1  Jerome  Hennessey,  superintendent  of  Tele- 
graphic Construction  at  San  Juan  del  Norte, 
Nicaragua,  committed  suicide  by  shooting  him- 
self on  November  22d.  Hennessey  had  b-en 
'•uttering  from  fever  for  some  time. 

CATARRH, 
CATARRHAL  DEAFNESS— HAY  FEVER, 

A   NEW    HOME   TREATMENT. 

Sufferers  are  not  generally  aware  that  these  diseases 

1  e  contagious,  or  that  they  are  due  to  the  presence  of 

1  ring   parasites  in  the  lining  membrane  of  the  nose 

id  eustachian  tubes.     Microscopic  research,  however, 

vs  proved  this  to  be  a   fact,  and  the  result  of  this 

scovery  is  that  a  simple  remedy  has  been  formulated 

hereby  catarrh,  catarrhal  clearness  and  hay  fever  are 

lirmanently  cured  in  from  one  to  three  simple  appli- 

ttions  made  at  home  by  the  patient  once  in  two  weeks. 

N.  B. — This  treatment  is  not  a  snuff  or  an  ointment : 

)th   have  been  discarded  by  reputable  physicians  as 

furious.     A  pamphlet  explaining  this  new  treatment 

J  sent  free  on  receipt  of  stamp  to  pay  postage,  by  A. 

I .  Dixon  &  Son.  337  and  339  West  King  St.,  Toronto, 

ranada.  —  Christian  Adeoa 

■\ Sufferers  from  Catarrhal  troubles  should  carefully 
'bad  the  above. 


The  United  States  Electric  Lighting  Company 
of  Washington  has  recently  authorized  an  increase 
of  its  capital  stock  from  $500,000  to  $700,000 
Notwithstanding  the  extraordinary  outlay  which 
the  company  has  been  compelled  to  make  in 
changing  its  lines  from  poles  to  conduits,  it  has 
continued  to  pay  six  per  cent,  dividends.  It  is  ex- 
pected that  a  large  increase  in  the  number  of  public 
street  lights  will  be  made,  provided  legislation  per- 
mitting the  necessary  extension  of  underground 
wires  is  not  impeded.  About  six  miles  of  streets 
are  now  lighted  by  arc  lamps  which  have  displaced 
460  gas-lamps.  Owing  to  the  natural  growth  of 
the  city,  the  improvement  of  new  streets,  and  the 
education  of  the  people  up  to  a  higher  standard  of 
illumination  the  number  of  gas-lamps  lias  not  de- 
creased. The  number  now  in  use  is  5,500.  The 
local  company  is  making  strong  efforts  to  secure 
contracts  for  lighting  the  more  imponant  govern- 
ment buildings,  while  isolated  plant  advocates  are 
not  unmindful  of  the  advantages  which  may  be 
gained  from  active  work  in  that  direction. 

A  Postal  Telegraph  Bill — Mr.  Cullom  of  Il- 
linois, in  the  Senate,  and  Mr.  Bingham  of  Ptnn 
sylvania,  in  the  House,  have  brought  in  a  bill 
establishing  a  postal  telegraph  service.  The  meas- 
ure authorizes  the  Postmaster-General  to  contrai  t 
with  any  existing  telegraph  company  for  the  me  of 
its  lines  for  postal  messages  between  free-deliveiy 
office-:.  The  Postmaster  General  is  to  decide  the 
extent  and  location  of  the  proposed  service,  and  to 
fix  the  rates,  which  are  to  be  prepaid  by  stamps. 
The  telegraph  messages  are  to  be  delivered  by  the 
regular  carriers  at  the  first  mail  delivery  following 
and  ' '  at  such  other  times  as  the  Postmaster-General 
may  direct." 

The  representative  of  the  Westinghouse  Electric 
Company  in  Texas,  has  secured  a  contract  for  altei- 
nating  current  apparatus  for  a  central  station  plant 
of  500  lights  capacity  at  McKinney,  Tex.  The 
Westinghouse  Electric  Company  operates  now  fif- 
teen central  station  plants  in  Texas. 

Sacramento  is  having  a  fight  with  the  local  gas 
and  electric  light  company  over  the  moving  of  city- 
lights.  The  municipal  corporation  threatens  to 
put  in  a  plant  of  its  own  if  the  local  company  re- 
fuses to  move  the  masts  as  required  by  the  city  au- 
thorities. 

The  San  Antonio  and  Aransas  Pass  Telegraph 
Company  has  been  organized  in  San  Antonio  with 
a  capital  of  $200, coo.  The  officers  of  the  new 
company  are  the  same  as  those  who  manage  and 
control  the  San  Antonia  and  Aransas  Pass  Railway. 

A  new  company  with  a  capital  stock  of  $io,oco 
has  been  incorporated  to  build  a  telegraph  line 
from  Mott,  Siskiyan  county,  Cal.,  to  the  Oregon 
line,  to  be  called  the  Eastern  Union  Telegraph 
Company. 

Articles  of  incorporation  have  been  issued  to  the 
Calumet  and  Michigan  Telegraph  Company,  at 
Chicago,  to  construct  and  maintain  a  line  for  ihe 
transmission  of  all  kinds  of  electric  signals. 

A  brick,  stone-trimmed  electric  light  central 
station,  at  a  cost  of  $30,000,  is  to  be  built  for 
the  Thomson-Houston  Co.  at  Cincinnati,  O. 

Bay  City,  Mich.,  has  an  incandescent  plant.  A 
i,oco  light  Tiiomson-Houston  alternating  dynamo 
has  been  installed  and  is  giving  satisfaction. 

An  electric  light  plant  will  be  installed  at  Eureka 
Springs,  Ark  ,  by  a  St.  Louis  Gas  C  rnnpany.  An 
incandescent  sy>tem  will  be  introduced. 

Contracts  have  been  awarded  for  machinery  for 
an  electric  light  plant  at  Eagle  Pass,  Tex. ,  by  a 
newly  organized  electric  light  company. 

Col.  S.  H.  Taylor  has  closed  a  contract  with  the 
Smta  Rosa  Thomson-Honston  Electric  Light  Com- 
pany for  a  650  light  alternating  plant. 

Santa  Cruz.,  Cal..  is  now  lighted  by  the  incan- 
descent  system  and    there   is   general   satisfaction 

therewith. 


The  Double  Cylinder  Law  Battery 

THE  STANDARD   FOR  ALL  OPEN    CIRCUIT  WORK, 


ITS    TSTITSTTKC    -STEIAI*.- 


The  Negative  Element  has  117  square  inches  of  surface,  which  is  more  than  double 

the  surface  found  in  any  other  !    The  Cell  contains  2'j  pints  of  solution, 

which  is  nearly  double  that  in  any  other  cell! 

No  Running  over  or 
Creeping  of  Salts. 

No  Evaporation. 

No  Corro-ion. 

No  Benewal  of  Nega- 
tive Element. 

Requiring  no  Care. 

Costing  nothing  for 
Renewals  except  for 
Zinc  and  Solution  (a 
trifle)  in  from  two 
to  four  years. 

White  Flint  Glass  Jar. 

Black  Rubberoid  Cover 

Loch  Seal  Top. 

Pure  Zinc. 

Pure  Sal  Ammoniac. 

Fewest  Parts. 


t%  ins.  square.  ?X  ins.  high 

The   Law  Battery   is    kept    in 
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stock   and   for   sale    by    all 
reliable    supply   houses. 
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BATTERY  PLATES. 

Especial  attention  given  to  forms  and 
odd  shapes,  either  from  description  or 
sample.    Prices  upon  application. 
Prompt  attentiou  guaranteed. 

E.  L.  CHURCHILL,  HANSON,  MASS. 

STYLUS 

AGATE,  STEEL,  BONE,  PORCELAIN  and  G:1TA  PERCHA 

MOUNT KU    ON 

EBONY,   PEARL   AND   CEDAR    HANDLES. 

A  GREAT  VARIETY. 
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10  Johnston  St.,  Toronto,  Out. 

J.  S.  TOWNSEND, 

1554  Wabash  Ave  ,  Chicago,  Ills. 

Will  ship  you  any  article  in  the  way  of  Diamonds, 
Watches,  Jewelry,  tmblems,  etc  .  etc  ,  C.  O.  D.  approval, 
and  guarantees  all  goods  as  first-class,  and  prices  spot  cash, 
wholesale  rates.  We  sell  immense  quantities  of  goods  and 
can  afford  to  give  our  customers  the  benefit  of  very  great 
inducements.  Write  for  Catalogue  and  our  Co-operative 
Watch  Club  system.  Manufacturing  and  Repairing. 
Designs  furnished  free  of  charge. 
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Mr.  L.  O.Weber,  of  the  Edison  Machine  Works, 
Schenectady,  N.  Y. ,  was  in  town  last  week. 

Crookston,  Minn.,  and  Dowagiac,  Mich.,  are 
about  to  establish  an  incandescent  light  plant  for 
750  lights  each. 

-The  cable  steamer  Faraday  has  repaired  in  mid- 
ocean  one  of  the  Western  Union  cables  which  were 
broken  some  time  ago. 

In  this  city  during  the  year  1889  there  were 
nine  deaths  from  electric  shock,  and  80  persons 
were  run  over  and  killed  by  cars  and  wagons. 

The  Buckeye  Engine  Company,  of  Salem,  Ohio, 
has  received  orders  for  a  60  horse-power  engine 
from  the  Tokio  Electric  Light  Company,  of  Tokio, 
Japan,  to  run  an  electric  light  plant. 

The  electrical  commission  in  Cleveland,  at  a 
recent  meeting,  adopted  a  motion  requiring  that  all 
wires  hereafter  run  into  buildings  in  that  city  shall 
enter  through  the  roof  or  basement. 

The  Thomson-Houston  Electric  Company  has 
secured  a  contract  for  equipping  the  Concord, 
N.  H.,  street  railway  with  motors.  That  system 
will  be  used  for  lighting  in  New  Bedford. 

It  is  expected  that  the  plant  of  the  Robinson- 
Foster  Electric  Motor  Company  at  Peabody,  Mass., 
recently  sold  to  O.  W.  Norcross  of  Worcester  for 
$9500,  will  be  started  soon,  under  the  management 
of  O.  A.  Foster  of  the  old  company. 

Mr.  Allen  R.  Foote,  of  Washington,  D.  C,  says 
of  The  Electric  Age  :  "A  weekly  issue  indicates 
prosperity.  I  congratulate  you.  *  *  *  I  shall 
be  greatly  interested  in  watching  the  development 
you  make  on  the  subject  of  safe  electric  wires." 

Surgeons  are  finding  constantly  increasing  oppor- 

mities  for  making  use  of  electricity  in  the  service 

rff  their  profession.       It  is  said  to  be  admirably 

dapted  for  the  treatment  of  neuralgic   pain,  and 

:s  application  in  chronic  cases  is  very  beneficial. 


There  are  seven  dynamos  now  at  work  in  the 
electric  plant  at  Great  Falls,  N.  H.,  and  another  is 
in  readiness  to  be  set  up.  The  company  has  added 
to  its  schedule  of  prices  some  new  rates,  taking  in 
lights  burned  only  until  six  o'clock,  and  20  and 
25  candle-power  incandescents. 

At  the  sixth  annual  meeting  of  the  American 
Historical  Association  held  in  Washington, 
D.C.,  December  28-31,  a  very  interesting  paper 
on  "Correspondence  of  the  Pelham  Family  and 
the  Loss  of  Oswego  to  the  British,"  was  read 
by  Hon.  Wm.  Henry  Smith,  general  manager 
of  The  Associated  Press. 

Scientists  anticipate  that  the  recent  discovery  ot 
a  rich  lode  of  uranium  in  Cornwall,  Eng. ,  will 
enable  some  very  important  applications  of  the 
metal  to  be  followed  up.  Uranium  may  be  used 
as  a  substitute  for  gold  in  electro  plated  ware. 
Moreover,  because  of  its  high  electrical  resistance, 
it  is  likely  to  be  largely  used  in  electric  insulations. 

The  electric  light  station  at  Southington,  Ct., 
has  now  a  75  horse-power  Russell  engine.  The 
improved  quality  of  the  lights  is  very  noticeable. 
Previously  one  engine  was  used  for  both  tramway 
and  lighting  purposes,  resulting  in  unsatisfactory 
light  service.  The  company  is  thoroughly  equipped 
now,  and  has  a  model  plant. 

In  Paris,  electric  wires  are  laid  under  ground 
beneath  the  sidewalk,  and  not  under  the  road- 
way as  in  New  York.  For  some  days  the  foot- 
paths on  the  boulevards  leading  from  the  Made- 
leine to  the  Place  de  l'Opera  have  been  confined 
to  half  their  dimensions  owing  to  the  fact  that 
trenches  have  again  been  dug  for  this  purpose. 
Parisians  are  probably  more  systematic  in 
tearing  up  their  streets  than  we  in  New  York, 
and  the  inconvenience  incident  thereto  is  likely 
small  in  comparison. 

The  efficiency  of  the  dynamo  to  be  used  for  the 
execution  of  murderers  at  Auburn,  N.  Y.,  was 
practically  and  successfully  tested  on  Dec.  31.  A 
commission  of  experts  and  representatives  of  the 
State  and  other  interested  parties  conducted  the 
tests.  A  horse  and  a  calf  were  sacrificed  in  a  most 
expeditious  manner  for  the  benefit  of  science  and 
humanity.  Both  animals  were  killed  instantly. 
A  Dr.  Fell  was  present  with  a  patent  contrivance 
to  restore  life  to  the  calf,  on  the  theory  that  elec- 
tricity did  not  kill,  but  simply  temporarily  suspended 
animation.  Dr.  Fell's  theory,  however,  proved  to 
be  a  decidedly  fallacious  one,  and  he  was  compelled 
to  yield  to  the  fact  that  electricity  does  kill,  and 
does  its  work  instantly,  when  it  is  applied  properly. 

Herr  Siemens,  Germany's  foremost  electri- 
cian, publicly  announces  that  America  is  in 
advance  of  that  country  in  the  matter  of  elec- 
trical inventions,  and  advises  the  promoters  of 
the  World's  Electrical  Exposition  to  be  held  in 
Frankfort,  in  June  next,  to  postpone  the  exhi- 
bition for  18  months  in  order  that  the  electrical 
disparity  between  the  two  countries  may  be- 
come "less  startling."  Our  German  friends 
have  evidently  had  their  attention,  diverted  for 
a  short  period  from  their  favorite  pastime  of 
increasing  the  army  and  placing  it  on  a 
war  footing  in  order  to  maintain  peace,  and 
during  that  interval  the  startling  revelation  has 
broken  upon  them  that  America  is  18  months 
ahead  01  Germany  in  the  electrical  race.  Herr 
Siemens  evidently  is  in  possession  of  the 
knowledge  that  German  inventors  are  prepar- 
ing a  surprise  in  electricity,  and  that  it  will  re- 
quire about  18  months  for  the  Fatherland  to 
make  a  record  in  the  electrical  field.  There 
must  be  something  in  store,  or  why  should  so 
eminent  a  scientist  advise  a  postponement  for 
a  definite  length  of  time  ?  We  think  the  exhi- 
bition ought  to  be  held  at  the  appointed  time, 
as  America  does  not  intend  to  lag  a  moment  in 
order  to  let  Germany  or  any  other  country 
catch  up  with  her.  Americans  are  not  built 
that  way.  We  lead  all  other  countries  in  elec- 
trical matters  in  general,  and  we  propose  to 
keep  to  the  front,  and  let  follow  who  may. 


ELECTRIC  STREET  CARS  IN  LONDON. 


A  line  of  electric  tramcars  on  the  North  Metro- 
politan Tramway  at  Barking  Road,  London,  was 
recently  opened.  The  road  is  about  a  mile  and  a 
half  in  length,  and  has  several  considerable  gradi- 
ents. Electricians  are  watching  closely  the  opera- 
tion of  the  new  motive  power,  which  so  far  has 
fulfilled  every  expectation  of  its  promoters. 

The  old  car  shed  has  been  transformed  into  a 
complete  electrical  power  station.  When  a  car 
comes  in  to  change  batteries,  the  side  flaps  are  let 
down,  the  trays  pulled  out,  and  charged  batteries 
put  in — all  in  the  space  of  three  minutes,  and  the 
car  is  back  again  on  the  road  in  seven  minutes. 
The  charging  is  done  at  night  for  convenience. 

The  dynamo  is  of  the  Immisch  type,  and  the 
motors  used  on  the  cars  are  by  the  same  engineers. 

The  daily  working  expenses  of  these  cars  on  the 
Barking  road  will  eventually  prove,  it  is  claimed, 
that  electric  traction  is  more  economical  than 
horses.  Already  the  North  Metropolitan  Tramway 
Company  have  applied  for  power  to  use  electricity 
for  traction  purposes  on  the  whole  of  their  system. 


An  electric  bell-buoy  is  proposed,  one  of  its  chief 
attributes  being  that  the  action  of  salt  water  pro- 
duces a  current  sufficiently  strong  to  ring  a  bell.  A 
secondary  bell,  to  be  rung  in  rough  weather,  is  also 
an  attachment  to  the  buoy. 

The  latest  development  of  the  electric  light  is 
likely  to  prove  of  great  use  for  vehicular  traffic.  A 
small  incandescent  globe  and  reflector  are  placed 
on  the  forehead  of  a  horse,  insulated  wires  are 
carried  along  its  body  to  a  small  battery  stowed  in 
the  trailing  vehicle.  The  current  is  turned  on  at 
pleasure,  and  an  unmistakable  blaze  of  light 
illumines  the  murky  surroundings. 

The  city's  wire  destroyers  having  nearly  an- 
nihilated electric  light  property  in  the  city,  ex- 
cepting the  dynamos  and  the  titles  of  the  differ- 
ent companies,  have  turned  their  attention  to 
telegraph  and  telephone  wires.  How  these 
wires  become  dangerous  with  electric  light  wires 
out  of  the  way  is  known  only  to  the  Board  of 
Electrical  Control  and  the  Commissioner  of 
Public  Works.  These  functionaries  are,  no 
doubt,  enjoying  the  work  of  destruction. 

It  is  with  extreme  gratification  that  we  note 
the  very  hearty  and  general  interest  taken  by 
electrical  experts  in  the  object  of  our  circular 
recently  sent  out  to  these  gentlemen  on  the  sub- 
ject of  making  electric  light  lines  safe.  The 
promptness  with  which  the  answers  to  our  in- 
quiries are  given  is  unmistakable  evidence  of 
an  earnest  desire  to  further  our  efforts,  and  see 
the  realization  of  the  object  in  view,  namely, 
rendering  electric  light  wires  safe  to  life  and 
property.  The  daily  press,  which  reflects  pub- 
lic sentiment,  has  taken  the  subject  up  and 
has  given  it  wide  publicity.  The  press  in  this 
city  gave  the  opinions  in  considerable  detail, 
and  an  item  sent  by  the  Associated  Press,  and 
The  United  Press,  found  its  way  into  the  col- 
umns of  hundreds  of  daily  papers  throughout 
every  section  of  the  United  States. 

The  destruction  of  the  Pearl  street  station  of 
the  Edison  Company,  in  this  City,  on  Thursday 
last,  was  not  surprising,  in  view  of  the  inflam- 
mable condition  of  the  floors  of  the  dynamo 
room.  Apart  from  the  little  inconvenience 
caused  to  the  users  of  the  light  supplied  from 
this  station,  the  loss  will  be  more  than  coun- 
terbalanced by  the  experience  gained.  It  is 
hardly  necessary  to  say  that  such  a  disaster 
will  not  occur  again.  The  Edison  Company 
know  full  well  the  essential  requirements  of  a 
perfect  lighting  plant  and  that  afire-proof  build- 
ing is  one  of  them.  The  Pearl  street  station, 
however,  was  the  first  one  established  by  this 
company,  and  the  structure  in  which  it  was  lo- 
cated was  not  built  for  the  purpose,  and  proba- 
bly was  chosen  under  stress  of  necessity.  The 
new  station  will,  we  are  safe  in  saying,  be  a 
model  of  convenience,  efficiency  and  safety. 


THE    ELECTRIC    AGE. 


DESTRUCTION  OF  EDISON'S  PEARL 
STREET  STATU  IN. 


On  the  morning  of  the  2d  instant,  the  Edison 
Company's  Lighting  Station  on  Pearl-street,  near 
Fulton,  was  completely  destroyed  by  fire,  in- 
volving, with  adjoining  property,  a  loss  of 
$200,000.  The  fire  started  in  the  dynamo  room, 
undoubtedly  from  sparks  from  one  of  the  ma- 
chines. Through  some  means  the  "  load  "  on 
one  of  the  dynamos  was  suddenly  released, 
causing  the  machine  to  burn  itself  out  A  cir- 
cumstance of  this  sort  is  analogous  to  the  pitch- 
ing of  a  screw  steamer  at  sea.  The  propeller 
makes  the  regular  number  of  revolutions  when 
immersed,  but  when  the  vessel  pitches,  and  the 
wheel  is  thrown  out  of  the  water,  the  sudden 
release  of  the  load  causes  the  engine  to  "race'' 
and  do  damage  to  itself  and  the  ship,  unless 
proper  means  are  adopted  to  cut  off  the  steam 
at  the  moment  the  wheel  comes  out  of  the  water. 
This  is  similar  to  what  occurred  in  the  case  of 
this  dynamo.  The  sudden  increase  of  speed 
and  current  destroyed  the  insulation  and  caused 
a  shower  of  sparks.  The  building  in  which  the 
plant  was  located  was  formerly  a  warehouse, 
with  wooden  floors.  These  during  the  course 
of  years  had  become  saturated  with  oil  from 
the  machines,  etc.,  and,  owing  to  its  inflam- 
mable condition,  the  sparks  instantly  started  the 
fire.  It  was  about  six  o'clock  when  the  fire 
broke  out,  and  the  engineer  and  other  employes 
who  were  in  the  boiler  room,  hearing  the  crack- 
ling and  spluttering  of  the  machine,  made  haste 
to  the  dynamo  room.  This  was  in  a  blaze. 
So  quickly  had  the  fire  spread  on  the  oily  floor, 
that  the  employes  were  compelled  to  beat  a 
hasty  retreat  for  their  lives.  It  was  nearly  three 
hours  before  the  fire  was  subdued. 

This  station  supplied  the  current  for  iS.coo 
lights  in  the  lower  part  of  the  city,  but  its  de- 
struction did  not  cause  much  inconvenience,  as 
connection  was  very  soon  established  with  the 
auxiliary  station  at  *o  Liberty-street  The  sup- 
ply from  this  latter  station  was  directed,  as  far 
as  possible,  to  giving  light  to  those  buildings 
where  the  loss  of  it  would  be  most  felt.  While 
the  fire  was  in  progress,  orders  were  sent  to  the 
company's  factory  at  Schenectady  for  the  im- 
mediate shipment  of  new  dynamos,  and  neces- 
sary arrangements  were  made  for  the  power  to 
drive  them.  The  boilers  were  not  seriously 
damaged.  It  was  said  by  the  officers  in  charge 
of  the  station  that  a  temporary  plant  would  be 
in  running  order  in  a  few  days. 

The  Pearl-street  station  was  the  only  one  of 
the  Edison  plants  that  was  not  fire-proof,  this 
being  due.  as  before  stated,  to  the  fact  that  the 
building  was  an  old  warehouse  adapted  to  the 
uses  of  an  electric  lighting  station.  All  other 
stations  of  this  company  were  built  especially 
for  the  purpose,  and  made  absolutely  fire-proof, 
with  stone  floors,  etc.,  consequently  a  fire  in 
them  is  impossible. 

Death  of  a  Noted  Physicist.  —  Prof.  Luigi 
Pacinotti.  well  known  in  electrical  circles,  died 
recently  in  Pisa,  Italy.  As  a  scientist  and 
mathematician  he  was  celebrated  in  the  scien- 
tific world.  His  name  is  intimately  connected 
with  electrical  investigation  through  the  "  Paci- 
notti Ring."     He  was  82  years  of  age. 


Mr.  J.  Harris  Rogers  is  the  inventor  of  a  new 
system  of  rapid  telegraphy.  He  employs  an 
entirely  new  method  of  obtaining  perfect  syn- 
chronism at  a  very  high  rate  of  speed.  This 
method,  together  with  a  new  telegraphic  code 
and  transmitting  and  receiving  mechanism, 
constitute  his  invention,  and  he  has  also  added 
a  simple  and  effective  punching  attachment  to 
be  applied  to  any  type-writing  machine,  so  that 
the  messages  may  be  written  by  a  type-writer 
and  simultaneously  cut  in  the  transmitting  strip, 
the  whole  being  combined  into  a  system  which 
can  be  operated  by  any  person  of  ordinary  in- 
telligence at  a  speed  far  greater  than  that  at- 
tained by  any  other  system  of  telegraphy. 


ELECTRIC  CARS  IN  CLEVELAND. 

The  East  Cleveland  Street  Railway  Company 
has  been  assiduously  extending  the  electric 
motor  service  on  its  lines  for  the  past  year,  and 
it  is  now  operating  40  cars.  The  cars  are  run- 
ning 5,000  miles  per  day,  and  the  time  per  trip 
has  been  reduced  20  per  cent.  The  company 
has  erected  wires  over  32  miles  of  track,  and 
are  now  waiting  to  secure  the  necessary  num- 
ber of  motors  to  put  the  complete  system  into 
operation.  Compared  with  horse  power  there 
have  been  fewer  accidents  and  injuries  to  per- 
sons on  this  line  during  the  past  year  than  dur- 
ing any  like  period  heretofore.  The  length  of 
the  line  is  six  miles,  and  there  is  a  saving  of  20 
minutes  per  trip  over  horse  power. 

The  Brooklyn  Company  is  operating  30  motor 
cars,  on  24  miles  of  wired  track,  running  3,000 
miles  per  day,  at  an  average  saving  in  time  of 
jer  cent,  per  trip.  The  Broadway  line  has 
16  motors  in  daily  service,  on  12  miles  of  wired 
track.  The  total  run  per  day  is  1,000  miles, 
with  the  same  saving  per  trip  as  the  other  lines, 
and  with  double  the  seating  capacity  of  horse 
cars. 


TANNING  BY  ELECTRICITY. 


The  following  from  the  Baltimore  Sun  will  be 
of  interest  to  those  engaged  in  the  stationary 
electric  motor  business  :  "  Creditors  and  stock- 
holders of  the  Baxter  Electric  Manufacturing  & 
Motor  Company  of  Baltimore,  have  completed 
negotiations  for  the  organization  of  a  new  cor- 
poration and  for  continuing  operations  upon  a 
strong  basis.  These  negotiations  have  been  in 
progress  for  months,  and  those  interested  in  se- 
curing the  results  have  had  plenty  of  work.  A 
year  ago  the  old  company  executed  a  deed  of 
trust  and  the  concern  has  been  continued  un- 
der the  receivers  or  by  other  arrangements  in 
which  the  receivers  were  the  advisers.  An 
auction  sale  of  the  entire  property  and  assets  at 
receivers'  sale  took  place  on  December  30  by 
J.  Frank  Morrison  and  Luther  M.  Reynolds, 
with  Alfred  J.  Carr,  attorney.  The  purchase  by 
crediiors  and  stockholders  has  stopped  the  re- 
ceivers' sale,  and  the  new  company  will  be 
incorporated.  Principals  in  securing  the  es- 
tablishment of  the  new  enterprise  state  that  the 
corporation  will  be  in  the  hands  of  men  whose 
names  as  directors  will  be  a  guarantee  of 
strength.  A  capital  stock  of  $200,000,  of  which 
about  $150,000  will  be  direct  working  capital, 
including  material  on  hand,  will  give  a  good 
start,  and  as  the  business  demands  it  more 
money  will  be  forthcoming.  Creditors  will  get 
stock  for  the  amount  of  their  claims,  and  the 
property  passes  into  the  possession  of  the  new 
company  free  of  incumbrance.  These  Baxter 
works  are  extensive  in  their  proportions,  and 
with  the  capital  to  develop  the  business  they 
will  become  among  the  most  important  in  the 
country.  That  capital  is  now  understood  to  be 
forthcoming.  Messrs.  Deford,  Bartlett,  Hilles, 
Hight  and  other  Baltimore  business  men  are 
said  to  be  interested  in  the  reorganization. 

Commissioner  of  Patents  Mitchell,  recently  ren- 
dered a  decision  the  effect  of  which  will  be  of  im- 
portance to  electricians.  It  frequently  happens 
that  an  inventor,  after  having  made  an  application 
for  a  patent,  applies  for  a  patent  on  an  improve- 
ment on  the  original  before  the  latter  has  been 
granted.  The  Commissioner  holds  that  where  an 
application  is  detained  in  the  office  to  contest 
priority,  or  for  any  other  reason,  not  involving  the 
inventor's  own  neglect  to  comply  with  the  rules, 
and  meanwhile  the  inventor  applies  for,  and  takes 
out,  patents  for  an  improvement  upon  the  inven- 
tion first  applied  for,  the  improvement  patents  re- 
ferring to  the  earlier  application  and  reserving  the 
right  to  obtain  a  patent  thereon,  such  intermediate 
patents  do  not  bar  the  right  to  a  patent  upon  the 
subject  matter  of  the  earlier  application  whenever 
the  office  is  ready  to  grant  the  same. 

Electric  motors  are  attracting  attention  at  St. 
Joseph,  Mo  ,  where  they  are  being  introduced  in 
large  numbers. 


Groth's  electrical  tanning  process  has  been  in 
operation  for  some  time  at  Messrs.  Tebbit 
Brothers'  factor}',  Bermondsey,  and  the  experi- 
ments have  been  highly  successful.  By  the 
new  process  sole  leather  is  manufacture-  in 
one-sixth  of  the  time  required  under  the  usual 
method  of  treatment,  at  a  cost  of  2^2d-  per  lb., 
as  against  4,'jd.  on  the  old  plan,  while  the  sav- 
ing in  labor  is  estimated  at  80  per  cent  The 
hides  are  suspended  on  a  frame  in  a  large  vat 
containing  the  ordinary  oak  bark  solution, 
which  frame  is  kept  revolving  by  a  steam 
engine.  The  engine  also  drives  a  dynamo  con- 
nected with  copper  terminal  plates  placed  at  the 
side  of  the  vat,  and  a  constant  current  of  elec- 
tricity is  maintained  through  the  liquor,  the 
action  of  the  current  being  to  effect  a  chemical 
union  between  the  gelatinous  tissues  of  hides 
and  the  tannic  acid  of  the  liquor  in  a  compara- 
tively short  time. — London  Ironmongery. 


A  Phonograph  Ball. — The  Carson  (Nevada) 
wheelmen  gave  a  phonograph  ball  on  New 
Year's  Eve.  Between  each  dance  Edison's  per- 
fected phonograph  played  delightful  melodies. 
The  guests  of  the  club  were  able  to  listen  to 
Schubert's  serenade  from  Gilmore's  band  ;  selec- 
tions from  the  popular  operas  by  the  First  regi- 
ment band  in  San  Franciso  ;  a  piano  solo  by 
Mrs.  Louis  Glass,  San  Francisco;  a  letter  from 
Thomas  Edison  in  London  ;  a  letter  from  Bill 
Nye  ;  a  recitation  by  George  Bromley  of  San 
Francisco  ;  the  voices  of  Gen.  Boulanger,  P.  T. 
Barnum,  President  Harrison,  Levi  P.  Morton, 
Henry  Grady,  Gladstone,  Parnell,  Phoebe  Davis 
and  Mrs.  Langtry.  A  receiver  was  arranged 
over  the  orchestra,  and  the  music  of  the  dance, 
including  the  shout  of  the  caller  and  the  shuf- 
fling of  feet,  was  all  faithfully  recorded. 


The  Telephone  in  Japan.— The  Mikado  has 
had  constructed,  at  the  cost  of  the  State,  a  line 
of  telephone  between  Yokohama  and  Striznoka, 
a  distance  of  about  100  miles.  It  is  the  first 
telephone  applied  to  the  public  service  in  Japan, 
and  has  so  far  been  completely  successful. 


A  Phonographic  Doll. — It  is  stated  that  Mr. 
Edison  sent  as  a  Christmas  gift  to  Archduchess 
Elizabeth,  daughter  of  the  late  Archduke  Ru- 
dolph, Crown  Prince  of  Austria,  a  phonographic 
doll,  which  talks  a  great  deal  and  recites  some 
verses. 


A  useful  application  of  the  telephone  to  mili- 
tary, railway  and  other  purposes  has  been 
effected  by  a  firm  of  telegraph  engineers  in 
Berlin.  This  apparatus  is  contained  in  a  case 
12  inches  long  by  6  inches  wide  and  8  inches 
deep,  which,  for  general  purposes,  is  slung  by 
a  strap  in  front  of  the  user.  The  case  contains 
a  dry  cell  battery,  a  magnetic  bell  and  an  induc- 
tion coil.  In  some  instances  where  it  is  desir- 
able that  the  sound  of  the  bell  should  not  be 
heard,  the  Neef  hammer  is  substituted,  and  is 
used  as  a  means  of  calling  attention  between 
the  communicating  parties.  The  case  also 
contains  a  combined  receiving  and  transmit- 
ting apparatus,  which  is  fitted  with  a  micro- 
phone as  a  transmitter,  the  apparatus  being 
conveniently  made  for  application  to  the  ear 
and  mouth.  For  field  purposes,  an  outpost 
equipped  with  the  apparatus  proceeds  to  the 
front,  his  telephone  being  in  communication  by 
a  wire  with  that  of  the  field  watch,  the  latter 
being  again  in  communication  with  head- 
quarters to  the  rear. 

Mr.  Sharpe,  representing  the  Sprague  Electri" 
Company,  was  in  Toledo,  Ohio,  recently,  and  a« 
companied  by  Superintendent  Gilmartin  and  th 
city  civil  engineer,  went  over  several  of  the  princip 
streets  traversed  by  the  Consolidated  Company  wit 
reference  to  the  putting  up  of  wires  for  the  use 
electricity. 


THE    ELECTRIC    AGE. 


CAN    ELECTRIC     CURRENTS     BE     MADE 
SAFE  ? 

WHAT    PROMINENT     ELECTRICIANS    HAVE    TO    SAY 
ON    THE    SUBJECT. 

Recently,  as  stated  in  our  last  issue,  we  sent  out 
a  number  of  circulars  containing  a  series  of 
questions  pertaining  to  the  above  subject,  to 
prominent  electricians  throughout  the  country,  and 
in  the  same  issue  many  replies  were  given  in 
detail.      We  give  below  the  answers  received  since. 

S.  S.  LEONARD, 

ELECTRICAL    EXPERT,    GENERAL    MANAGER    MINNESOTA 
BRUSH    ELECTRIC    CO.,   MINNEAPOLIS,    MINN. 

Question  i.—  Can  over-head  electric  light  lines 
be  rendered  reliably  safe  at  all  times?    If  so,  how? 

Answer.— I  think  they  can.  ist,  by  taking  the 
utmost  care  in  constructing  ;  2d,  by  subjecting 
them  to  a  rigid,  daily  inspection  ;  3d,  keeping  off 
of  buildings,  as  far  as  possible  ;  4th,  by  testing  for 
grounds  and  crosses  with  a  stronger  current  than 
that  obtained  from  a  magneto. 

Question  2. — In  your  opinion,  is  there  any  re- 
liable and  durable  method  of  insulation  which  can 
be  applied  to  over-head  electric  light  wires,  and 
which  will  absolutely  prevent  any  escape  of  cur- 
rent, particularly  in  wet  weather? 

Answer. — This  is  somewhat  diffiult  to  answer. 
Have  seen  circuits  that  showed  no  leakage  when 
wet ;  a  great  deal  of  leakage  may  be  prevented  by 
using  the  same  kind  of  wire  as  that  used  on  the 
lines  for  tieingthem  to  the  glass  ;  bare  wires  should 
never  be  used. 

Question  3. — Is  there,  in  your  opinion,  any  re- 
liable method  of  laying  electric  light  wires  under 
ground?     If  yes,  please  state. 

Answer. — Have  had  no  experience.  Seems  to 
work  very  well  in  some  places,  while  in  others  it 
don't. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing  the 
wires  under  ground  ? 

Answer. — Some  of  them  undoubtedly  would,  but 
think  their  places  would  be  taken  by  new  ones 
fully  as  great. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  exempli- 
fied of  late,  be  completely  overcome  ? 

Answer. — Don't  believe  it  can  be  entirely  over- 
come, for  as  long  as  electricity  or  anything  else  is 
used  that  can  kill,  some  one  will  be  sacrificed  on 
the  altar  of  progression. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  electric 
light  circuits  running  into  buildings? 

Answer. — Incandescent  lights,  safety  fuses  ;  for 
arc  lights,  switches  that  will  cut  current  out  of 
building  completely. 

WM.  HOCHHAUSEX; 

ELECTRICAL     EXPERT,   ELECTRICIAN     EXCELSIOR     ELEC- 
TRIC   CO  ,   NEW    YORK. 

Question  1.  —  Can  over-head  electric  light  lines 
be  rendered  reliably  safe  at  all  times?    If  so,  how? 

Answer. — Yes,  if  properly  insulated  and  care- 
fully fastened,  and  not  allowed  to  deteriorate. 

Question  2. — In  your  opinion,  is  there  any  re- 
liable and  durable  method  of  insulation  which  can 
be  applied  to  over-head  electric  light  wires,  and 
which  will  absolutely  prevent  any  escape  of  cur- 
rent, particularly  in  wet  weather  ? 

Answer. — A   rubber    coating   protected   aga.. 
mechanical  injury  by  a  water-proof  covering   ot 
great  strength. 

Question  3. — Is  there,  in  your  opinion,  any  re- 
liable method  of  laying  electric  light  wires  under 
ground?     If  yes,  please  state. 

Answer. — An  iron-clad  submarine  cable  is  a  re- 
liable conductor  under  ground. 

Question  4. — In  your  opinion,  would  the  ex- 
isting dangers  be  entirely  overcome  by  placing  the 
wires  under  ground  ? 

Answer. — No  ;  the  methods  employed  at  present 
for  putting  wires  underground  are  not  reliable. 


Question  5  — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  exempli- 
fied of  late,  be  completely  overcome  ? 

Answer. — By  removing  all  telegraph  and  tele- 
phone wires  not  in  use  (dead  wires),  and  keeping 
up  rigid  and  frequent  inspection  of  all  wires. 

Question  6. — What  means  should  be  adopted  to 
prevent  fire  in  case  of  derangement  on  electric  light 
circuits  running  into  buildings? 

Answer. — Put  a  reliable  cut-out  in  circuit  before 
it  enters  the  house. 

P.  W.  JONES. 

ELECTRICAL    EXPERT. 

F.  W.  Jones,  Assistant  General  Manager  and 
Electrician  of  the  Postal  Telegraph  Cable  Com- 
pany, expresses  his  views  on  the  general  sub- 
ject in  a  manner  that  demonstrates  his  perfect 
familiarity  with  and  thorough  technical  know- 
ledge of  the  important  subject  under  discus- 
sion.    He  says  :■ 

"As  I  am  not  directly  in  the  business  of 
electrical  lighting  or  supply  of  power,  it  might 
be  deemed  supererogatory  in  me  to  venture 
opinions  upon  the  subject  at  this  time,  when  so 
much  angry  discussion  is  going  on  between 
interested  parties. 

"It  seems  to  me  to  be  a  question  to  be 
settled  properly  by  a  competent  board  of  elec- 
trical engineers  not  in  the  pay  of  the  capitalists 
who  are  blindly  pushing  this  system  or  that. 

"  Your  questions  as  put  cannot  well  be  an- 
swered with  much  brevity  and  go  to  the  bottom 
of  the  subject. 

"The  insulation  resistance  of  an  aerial  or 
underground  wire  is  not  the  same  for  100  volts 
that  it  is  for  1,000  volts,  nor  is  it  the  same  for 
2,000  volts  that  it  is  for  1,000  volts.  It  is  much 
less  for  the  higher  pressures.  It  therefore  is 
a  matter  to  be  decided  by  intelligent  electri- 
cians what  insulation  is  necessary  for  safety  in 
using  high  pressures. 

"In  the  case  of  steam  the  Government  of 
States  and  the  United  States  employed  capable 
engineers  to  formulate  rules  as  to  water-gauges, 
thickness  of  iron  in  boilers  and  water  tubes, 
number  of  rivets,  etc.,  and  such  rules  are  en- 
forced by  law.  No  limit  is  put  on  the  use  of 
steam  pressure  so  long  as  conditions  of  safety 
are  observed. 

"The  introduction  of  electricity  for  light  and 
power  commenced  in  earnest  in  1880,  and  capi- 
talists exploited  all  kinds  of  systems  to  ascertain 
if  they  could  be  made  commercially  and  finan- 
cially successful.  Lack  of  capital,  electrical 
knowledge,  and  the  eagerness  of  everybody  to 
go  into  a  new  business,  resulted  in  very  defec- 
tive appliances. 

"New  York  City  secured  the  passage  of  State 
laws  to  control  the  use  of  wires  in  the  city,  and 
has  three  politicians  appointed  to  regulate  all 
electrical  wires.  No  such  laws  were  passed  as 
already  appertain  to  the  use  of  steam.  The 
various  electric  light  companies  were  invited 
to  occupy  the  streets  and  bridges  to  give  a 
better  and  greater  street  illumination  than  had 
been  done  by  the  gas  companies,  and  the  latter 
were  driven  from  the  streets.  It  turns  out  that 
the  electrical  light  companies  failed  to  keep 
their  wires  within  the  bounds  of  safety,  and  a 
loss  of  life  occurred.  The  Press  takes  advan- 
tage of  the  situation  to  fan  the  flame  of  public 
sentiment  into  a  frenzy,  and  the  machinery  of 
the  city  is  set  to  work  to  destroy  without  dis- 
inclination the  expensive  wires  which  occupied 
its  streets  through  the  permission  and  invitation 
of  its  Council  and  officials.  Should  competent 
men  decide  that  such  a  demolition  was  neces- 
sary to  protect  life  and  the  public  weal  then 
the  City  and  the  Commissioner  should  assume 
the  responsibility,  as  they  never  prescribed  any 
rules  to  indicate  what  currents  should  or  should 
not  be  used,  but  employed  dangerous  currents 
to  light  public  streets  and  buildings.  It  looks 
cowardly  to  hide  behind  their  power  and  de- 
stroy the  investments  of  eminent  citizens." 


SCHUYLER    S.     WHEELER. 

ELECTRICAL    EXPERT    AND    ELECTRICAL    ENGINEER, 
NEW   YORK    SUBWAY    COMPANY. 

Question  1. — Can  over-head  electric  light 
lines  be  rendered  reliably  safe  at  all  times  ? 
If  so,  how  ? 

Yes,  by  using  first-class  insulation  and  line 
construction. 

Question  2. — In  your  opinion,  is  there  any 
reliable  and  durable  method  of  insulation  which 
can  be  applied  to  over-head  electric  light 
wires,  and  which  will  practically  prevent  any 
escape  of  current,  particularly  in  wet  weather? 

Yes,  by  good  gum  insulations. 

Question  3. — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires 
underground?     If  yes,  please  state. 

Yes,  with  well-insulated  cables,  lead  covered, 
with  plumbers'  wipe  joints. 

Question  4. — In  your  opinion,  would  the 
existing  dangers  be  entirely  overcome  by  plac- 
ing the  wires  underground  ? 

No. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome? 

No  opinion. 

Question  6. — What  means  should  be  adopted 
to  prevent  fire  in  case  of  derangement  on  elec- 
tric light  circuits  running  into  buildings  ? 

Cut  outs  and  good  wire. 

FRANK  C.   MASON, 

ELECTRICAL  EXPERT,  SUPERINTENDENT  OF  TELEGRAPH, 
POLICE  DEPARTMENT,    BROOKLYN,   N.  Y. 

Question  1. — Can  over-head  electric  light  lines 
be  rendered  reliably  safe  at  all  times?    If  so,  how  ? 

Answer. — Yes.  By  using  the  best -insulated 
and  most  durable  wire,  caution  being  used  with 
the  wires  and  splices.  Inspect  wires  frequently  and 
put  in  new  wire  where  insulation  has  been  dam- 
aged. Guard  wires  might  also  be  used  with  good 
results. 

Question  2. — In  your  opinion,  is  there  any  reli- 
able and  durable  method  of  insulation  which  can 
be  applied  to  over-head  electric  light  wires,  and 
which  will  absolutely  prevent  any  escape  of  cur- 
rent, particularly  in  wet  weather  ? 

Answer. — Yes. 

Question  3. — Is  there,  in  your  opinion,  any  reli- 
able method  of  laying  electric  light  wires  under 
ground  ?     If  yes,  please  state. 

Answer. — Yes.  Any  one  of  a  score  of  durable 
conduits  now  on  the  market,  solely  for  mechanical 
protection  to  the  wires,  and  a  specially  manufac- 
tured "okonite  "  wire  without  lead  covering. 

Question  4. — In  your  opinion,  would  the  exist- 
ing dangers  be  entirely  overcome  by  placing  the 
wires  under  ground  ? 

Answer. — Not  entirely;  the  same  precautions 
would  have  to  be  taken  as  in  your  first  question. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  exempli- 
fied of  late,  be  completely  overcome? 

Answer. — Electric  lighting  can  be  made  as  safe 
to  life  and  property  as  any  other  mode  of  lighting. 
Insulation  must  be  frequently  inspected  and  kept 
perfect.    A  gas  main  is  unsafe  if  full  of  holes. 

Question  6. — What  means  should  be  adopted  to 
prevent  fire  in  case  of  derangement  on  electric 
light  circuits  running  into  buildings? 

Answer. — An  automatic  switch  that  cuts  off  the 
current  before  entering  the  building.  All  other 
wires  in  a  city  where  electric  lighting  is  used  should 
be  provided  with  a  fusible  wire,  cut  out  outside  of 
building;  in  case  of  wire  being  crossed  with  electric 
light  wire,  no  damage  can  occur. 


FRANK  R.  UPTON, 

ELECTRICAL    EXPERT,    NEWARK,    N. 


J- 


Question  1. — Can  over-head  electric  light  lines 
be  rendered  reliably  safe  at  all  times  ?    If  so,  how? 

Answer. — Yes.  By  limiting  the  tension  and 
doing  good  work  in  the  construction. 

Question  2. — In  your  opinion,  is  there  any  reli- 
able and  durable  method  of  insulation  which  can 
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be  applied  to  over-head  electric  light  wires  and 
will  absolutely  prevent  any  escape  of  current,  par- 
ticularly in  wet  weather  ? 

Answer- — No.  There  is  none  that  will  abso- 
lutely prevent  escape  of  current 

Question  3. — Is  there,  in  your  opinion,  any  reli- 
able method  of  laying  electric  light  wires  under 
ground?     If  yes,  please  state. 

Answer. — For  low  tension  currents,  yes.  The 
Edison  iron  tube  system. 

Question  4. — In  your  opinion,  would  the  exist- 
ing dangers  be  entirely  overcome  by  placing  the 
wires  under  ground  ? 

Answer. — No. 

Question  5. — How,  in  your  opinion,  can  the 
danger  to  life  and  property,  so  frequently  ex- 
emplified of  late,  be  completely  overcome  .- 

Answer. — The  danger  to  life,  by  limiting  the  E. 
M.  F. — The  danger  to  property,  by  the  best  work- 
manship. 

Question  6. — What  means  should  be  adopted  to 
prevent  fire  in  case  of  derangement  on  electric 
light  circuits  running  into  buildings  ? 

Answer. — Good  workmanship  and  properly 
placed  cut-outs. 


correspondence  during  the  controversy  between  the 
Postmaster-General  and  President  Norvin  Green, 
of  the  Western  Union  Telegraph  Company,  which 
was  published  in  the  daily  press  and  attracted  so 
much  attention. 


ThE  Column  Printing  Telegraph  Machine. — 
The  Comptroller  of  Patents  had  before  him 
on  the  1 6th  inst.,  at  the  Law  Courts,  London,  the 
opposition  of  the  Exchange  Telegraph  Co.  to 
the  Column  Printing  Telegraph  instrument, 
patented  by  Messrs.  Wright  and  Moore,  and 
owned  by  the  Column  Printing  Telegraph  Syn- 
dicate (Limited),  which  has  an  arrangement 
with  the  well-known  Central  News  Agency  for 
supplying  news  to  newspapers,  clubs,  ex- 
changes, news  rooms,  etc.  This  machine  is 
intended  to  supersede  the  present  "tape"  sys- 
tem of  delivery  of  news,  by  giving  it  in  the 
form  of  a  printed  page.  Mr.  Moulton,  Q.  C. , 
appeared  for  the  Column  Printing  Syndicate. 
The  counsel  for  defendant  applied  for  the  seal 
to  their  patent,  which  was  opposed  by  counsel 
for  the  plaintiff.  The  fact  that  the  instruments 
of  the  Column  Printing  Telegraph  Company 
had  long  been  in  operation  was,  in  Mr.  Moul- 
ton's  opinion,  contradictory  to  the  claim  of  the 
plaintiff  that  the  machine  was  an  infringement. 
The  application  of  Messrs.  Wright  and  Moore 
was  granted,  and  the  case  dismissed.  Mr.  J. 
E.  Wright,  one  of  the  defendants  in  this  suit, 
is  the  well-known  electrician  and  is  now  in 
this  country. 


Edison's  Phonographic  Address.  —  The  fact 
that  Edison  is  to  deliver  a  phonographic 
address  at  the  meeting  of  the  National  Elec- 
tric Light  Association,  to  be  held  in  Kansas 
City  next  month,  has  been  pretty  widely  pub- 
lished. The  circumstances  which  led  to  his 
decision  to  talk  by  proxy  are  given  by  the 
Kansas  City  Times  :  "  Mr.  Weeks,  the  president 
of  the  association,  on  his  recent  trip,  called 
upon  Mr.  Edison  and  insisted  on  the  latter 
attending  the  convention  and  reading  a  paper. 
Mr.  Edison's  reputation  for  bashfulness  and 
modesty  is  well  known,  and  he  informed  the 
president  of  the  association  that  he  could  not 
possibly  comply.  President  Weeks  insisted, 
and  at  last  Mr.  Edison  said  :  '  I  tell  you  what 
I  will  do,  if  it  is  satisfactory  to  you.  I  will 
talk  to  my  phonograph  and  send  it  to  Kansas 
City  to  lecture  for  me.  It  will  make  no  ges- 
tures, but  the  tone  will  be  perfect,  and  I  will 
warrant  that  it  can  be  heard  all  over  the  opera 
house.'  This  agreement  was  satisfactory  to 
President  Weeks,  as  very  few  persons  have 
ever  heard  Mr.  Edison  speak  in  public." 


Government  Telegraph  Rates. — The  annual 
report  of  the  Postmaster-General  for  the  fiscal  year 
ending  June  30,  1889,  recently  presented  to 
Congress,  contains  all  of  the  correspondence 
between  that  department  and  the  various  telegraph 
companies  in  regard  to  government  telegraph  rates 
during  the    current    year.       This    includes     the 


To  the  Kansas  City  Convention.  — The  fol- 
lowing preliminary  railway  schedule  has  been 
arranged  for  the  meeting  of  the  National  Elec- 
tric Light  Association  at  Kansas  City  on  Feb- 
ruary next.  Should  there  be  any  change  from 
this,  the  Committee  on  Transportation  will  an- 
nounce it  in  good  time  : 

Leave  Jersey  City 9,55  A.  M.,  Sunday,  Feb.    9th 

Arrive  Chicago 9.00  a.  m..  Monday,  Feb.  10th 

Leave  Chicago 9.20  a.  If.,  Monday.  Feb.  10th 

Arrive  Kansas  City 9.45  p.  m.,  Monday,  Feb.  10th 

This  will  be  the  quickest  time  ever  made  be- 
tween New  York  and  Kansas  City,  if  the  sched- 
ule can  be  carried  out 


A    NEW   AND    USEFUL    ELECTRIC    BELL. 


The  Electric  Gas  Lighting  Co.,  of  35  and  56 
Arch  street,  Boston,  have  brought  out  a  novel 
and  reliable  vibrating  bell,  which  has  many 
advantages  over  the  ordinary  instruments  of 
this  class. 

By  means  of  a  simple  ratchet  cut-out  device 
contained  in  the  bell,  it  is  made  to  give  an 
alarm  of  limited  duration  when  a  door  is 
opened,  and  again  when  it  is  closed ;  still,  the 
battery  cannot  be  grounded  by  leaving  the 
door  partly  open,  as  is  the  case  under  the  ordi- 
nary system. 


It  gives  a  sure  alarm  for  each  movement  of 
the  door  to  open  and  to  close.  A  special  door 
spring  is  used  and  furnished  with  each  bell. 

The  Limited  Alarm  Bell  is  preferable  to  the 
continuous  ringer,  being  not  only  less  noisy 
and  offensive  to  occupants,  but  when  used  as  a 
front  door  bell  callers  may  pull  the  door  knob 
as  long  as  they  like,  but  the  bell  will  only  ring 
a  limited  time ;  while,  on  the  contrary,  a  short 
push  or  pull  will  give  the  full  limited  alarm. 

The  following  illustration  shows  the  bell  and 
its  connections. 


The  Electric  Light  Company  of  Berlin,  says 
the  London  Electrical  Engineer,  is  introducing 
sewing  machines  driven  by  small  electric  mo- 
tors supplied  from  its  central  station.  The 
price  for  a  strong  tailoring  machine  is  not  over 
six  cents  per  hour,  and  quite  a  number  are 
being  employed. 

The  New  York  Electric  Club  kept  "open 
house  "  on  New  Year's  day.  The  season's  greet- 
ings were  exchanged  between  the  members  and 
their  friends,  and  altogether  the  occasion  was  a 
most  enjoyable  one. 

We  are  pleased  to  learn  that  Mr.  Meadowcraft's 
book,  A,  B,  C,  of  Electricity,  has  reached  its  fifth 
edition. 

The  Milwaukee  Electric  Railway  Company 
has  been  organized  with  a  capital  of  §500,000. 


THE  BRUSH  DOUBLE  CARBON  DECISION. 

In  our  last  issue  we  briefly  mentioned  the  de- 
cision of  Judge  Gresham  at  Indianapolis,  on  Dec. 
24th,  in  the  case  of  the  Brush  Electric  Compac- 
ts, the  Fort  Wayne  Electric  Light  Company,  ct  al. 
Owing  to  the  great  importance  of  the  decision  and 
the  questions  involved  therein,  we  publish  the 
document  in  full,  as  follows  : 

THE    BRUSH    ELECTRIC  COMPANY    VS.    THE    FORT  WAYNE 

ELECTRIC    LIGHT   COMPANY,     el  al. 

NO.    8,250.      CHANCERY. 

Gresham,  J.  : 

This  suit  is  brought  for  an  alleged  infringement 
of  Letters  Patent  No.  219,208,  granted  to  Charles 
F.  Brush,  Sept.  2,  1879,  f°r  improvement  in  double- 
carbon  electric  lamps  of  the  arc  type.  Brush  as- 
signed the  patent  to  complainant  before  suit  was 
brought. 

When  two  ordinary,  pointed  carbon  sticks  are  in 
contact  in  an  electric  current  the  circuit  is  closed, 
and  the  current  freely  passes  through  the  carbons 
without  the  production  of  any  appreciable  amount 
of  heat  or  light  at  the  point  of  contact.  If,  how- 
ever, while  the  electric  current  is  passing  through 
them,  the  carbons  are  slightly  separated,  the  current 
will  continue  to  flow  in  crossing  or  leaping  the 
small  space  between  the  separated  carbon  points, 
and  intense  heat  and  light  will  be  produced.  This 
is  known  as  the  electric  arc  lamp,  and  the  one  gen- 
erally used  for  illuminating  large  buildings  and 
halls,  and  for  lighting  streets.  The  incandescent 
electric  light  is  produced  by  causing  a  current  of 
electricity  to  pass  through  a  filament  in  a  glass  bulb 
from  which  the  air  has  been  exhausted.  In  its 
passage  the  current  encounters  great  resistance 
and  as  a  consequence  it  is  heated  to  a  degree  pro- 
ducing a  bright,  white  light  throughout  its  entire 
length.     This  light  is  well  adapted  to  use  indoors. 

As  early  as  1810  Sir  Humphrey  Davy,  with  a 
battery  of  2,000  cells,  succeeded  in  producing  an 
arc  light  between_two  horizontal  charcoal  pencils, 
insulated,  except  a  small  portion  at  their  ends,  but 
owing  to  the  rapid  combustion  of  the  soft  charcoal 
points  and  the  great  cost  of  the  batten-,  and  the 
short  duration  of  the  light,  it  was  of  no  practical 
or  commercial  value.  But  little  progress  was  made 
in  the  improvement  of  this  arc  light  or  lamp  until 
1844,  when  Foucault  substituted  pencils  made  of 
a  hard  gas  carbon  for  the  charcoal  pencils  of  Davy, 
and  thereby  for  the  first  time  produced  a  persistent, 
but  short-lived,  electric  arc  light.  By  a  clockwork 
mechanism  Foucault  fed  the  carbon  pencils  toward 
each  other  so  as  to  imperfectly  regulate  their  burn- 
ing away  and  maintain  the  arc.  The  voltaic  battery 
did  not  generate  electricity  on  a  sufficiently  large 
scale,  the  light  was  expensive  and  it  did  not  go  into 
general  use. 

Later  the  dynamo  electric  machine  was  devel- 
oped, in  which  a  powerful  current  of  electricity 
was  produced  by  revolving  coils  of  wire  in  a  field 
of  magnetic  force  furnished  by  powerful  permanent 
magnets,  after  which  the  arc  electric  light  was  suc- 
cessfully used  in  light-houses  in  England,  and  later 
(1867)  in  France.  But,  up  to  this  time,  no  means 
has  been  devised  for  producing  an  adequate  cur- 
rent of  electricity  for  illumination  at  a  practicable 
cost,  and  it  was  not  until  the  time  of  the  Gramme 
dynamo  electric  machine  in  1S72  that  electricity 
was  produced  in  a  manner  and  of  sufficient  strength 
to  render  electric  lighting  practical  and  useful. 
This  machine  was  afterward  improved  in  details  of 
construction.  In  this  state  of  the  att,  Brush  en- 
tered the  field  of  invention,  and  on  May  7,  1878, 
obtained  Patent  No.  203.412  for  his  arc  lamp, 
which  was  superior  to  any  lamp  that  had  preceded 
it.  This  lamp,  however,  was  not  capable  of  burn- 
ing continuously  more  than  eight  or  ten  hours, 
and  when  used  for  all-night  lighting  it  was  necessary 
to  extinguish  the  light  and  renew  the  carbons  ;  and 
in  order  to  obviate  the  defect  Brush  invented  the 
lamp  in  suit.  The  invention  and  the  means  by 
which  it  is  carried  out  are  thus  described  in  this 
specification  : 

"My  invention  relates  to  electric  lamps  or  light 
regulators,  and  it  consists,  first,  in  a  lamp  having 
two  or  more  sets  of  carbons  adapted,  by  any  suitable 
means,  to  burn  successively — that  is,  one  set  after 
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another ;  second,  in  a  lamp  having  two  or  more 
sets  of  carbons,  each  set  adapted  to  move  inde- 
pendently in  burning  and  feeding;  third,  in  a  lamp 
having  two  or  more  sets  of  carbons  adapted  each 
to  have  independent  movements,  and  each  operated 
and  influenced  by  the  same  electric  current ;  fourth, 
in  a  lamp  having  two  or  more  sets  of  carbons,  said 
carbons  by  any  suitable  means  being  adapted  to  be 
separated  dissimultaneously,  whereby  the  voltaic 
arc  between  but  a  single  set  of  carbons  is  produced  ; 
fifth,  in  the  combination,  with  one  of  the  carbons 
or  carbon  holders  of  a  lamp  employing  two  or 
more  sets  of  carbons,  as  above  mentioned,  of  a 
suitable  collar,  tube  or  extended  support,  within  or 
upon  which  the  carbon  or  carbon  holder  to  which 
it  is  applied  shall  rest  and  be  supported. 

"I  desire  to  state  at  the  outstart  that  my  inven- 
tion is  not  limited  in  its  application  to  any  specific 
form  of  lamp.  It  may  be  used  in  any  form  of 
voltaic-arc  light-regulator,  and  would  need  but  a 
mere  modification  in  mechanical  form  to  be  adapt- 
able to  an  indefinite  variety  of  the  present  forms  of 
electric  lamps. 

"My  invention  comprehends  broadly  any  lamp 
or  light-regulator  where  more  than  one  set  of  car- 
bons are  employed  wherein — say  in  a  lamp  having 
two  sets  of  carbons — one  set  of  carbons  will  sepa- 
rate before  the  other.  For  the  purpose  merely  of 
showing  and  explaining  the  principles  of  operation 
and  use  of  my  invention,  I  shall  describe  it,  in  the 
form  shown  in  the  drawings  as  applied  to  an  electric 
lamp  of  the  general  type  shown  in  the  United  States 
Letters  Patent  No.  203,411,  granted  to  me  May  7, 
1878,  re-issued  May  20,  1879,  and  numbered  8,718. 
The  leading  feature  of  this  type  of  regulator  is  that 
the  carbon  holder  has  a  rod  or  tube  which  slides 
through  or  past  a  friction  clutch,  which  clutch  is 
operated  upon  to  grasp  and  move  said  carbon  rod 
or  holder,  and  thus  to  separate  the  carbons  and 
produce  the  voltaic  arc  light ;  and  I  shall  refer  to 
such  a  lamp  in  my  following  description  : 

"A  represents  one  set  of  carbons,  A1  another 
set,  each  carbon  having  an  independent  holder 
B  B  '.  The  carbon  holders  B  B'  may  either  be  in 
the  form  of  a  rod  or  tube,  and  each  of  them  is 
made  to  pass  through  a  clamping  and  lifting  device 
C  O  respectively.  These  clamps  and  lifters  C  C', 
are  shown  in  the  present  instance  in  the  shape  of 
rings  surrounding  their  respective  carbon  holders 
B  B  '.  This  form,  while  I  have  found  it  for  gen- 
eral purposes  the  best,  is  not  necessarily  the  only 
form  of  clamp  that  may  be  used  in  carrying  out  my 
present  invention.  Each  ring  clamp  C  C '  is  adapted 
to  be  lifted  from  a  single  point,  thus  tilting  it  and 
causing  it  to  grasp  and  lift  itsinclosed  carbon  holder. 
This  tilting  and  lifting  movement  is  imparted  to  the 
clamps  C  C1  by  any  suitable  lifter  D,  and  this  lifter 
may  have  its  movement  imparted  either  by  mag- 
netic attraction  due  to  the  current  operating  the 
lamp,  or  by  the  expansive  action  of  heat  upon  any 
suitable  apparatus  connected  with  the  lamp,  said 
heat  generated  by  the  electric  current  operating  the 
lamp. 

"I  do  not  in  any  degree  limit  myself  to  any 
specific  method  or  mechanism  for  lifting,  moving 
or  separating  the  carbon  points  or  their  holders,  so 
long  as  the  peculiar  functions  and  results  herein- 
after to  be  specified  shall  be  accomplished.  The 
lifter  D  ',  in  the  present  instance,  is  so  formed  that 
when  it  is  raised  it  shall  not  operate  upon  the 
clamps  C  C'  simultaneously,  but  shall  lift  first  one 
and  then  the  other  (preferably  the  clamp  C  first 
and  C '  second,  for  reasons  which  shall  hereinafter 
appear).  This  function  or  dissimultaneous  action 
upon  the  carbons  or  their  holders,  whereby  one  set 
of  carbons  shall  be  separated  in  advance  of  the 
other,  constitutes  the  principal  and  most  import- 
ant feature  of  my  present  invention.  In  the  lamp 
shown  in  the  drawings  the  lifter  D  is  actuated  and 
controlled  through  the  agency  of  magnetic  attrac- 
tion due  to  the  influence  of  the  current  operating 
the  lamp,  and  this  is  accomplished  as  follows  : 
One,  two,  or  more  spools  of  hollow  helices  E  of 
insulated  wire  are  placed  in  the  circuit,  within 
whose  cavities  freely  move  cores  E'.  The  electric 
current  passing  through  the  helices  E  operates  to 
strongly  draw  up  within  their  cavities  their  respect- 
ive cores  E\  in  the  same  manner  as  specified  in 


my  former  patent  above  referred  to.  The  cores  E1 
are  rigidly  attached  to  a  common  bar,  E2,  and  the 
upward  and  downward  movement  of  this  bar,  due 
to  the  varying  attractions  of  the  helices  E,  is  im- 
parted by  a  suitable  link  and  lever  connection,  A"3 
E  to  the  lifter  D.  By  this  connection  the  lifter  will 
have  an  up  and  down  movement  in  exact  concert  with 
the  cores  E1;  and  it  is  apparent  that  this  connec- 
tion between  magnet  and  lifter  may  be  indefinitely 
varied  without  any  departure  from  my  invention ; 
and  therefore,  while  preferring  for  many  purposes 
the  construction  just  specified,  I  do  not  propose  to 
limit  myself  to  its  use. 

"The  lifter  D  may  be  so  constructed  and  applied 
as  to  separate  the  carbons  A  and  A  '  successively 
or  dissimultaneously  by  being  so  balanced  that  any 
difference,  however  slight,  between  the  weights  of 
the  carbon  A  A  ',  or  their  holders  B  B',  shall  re- 
sult in  one  being  lifted  and  separated  before  the 
other. 

"In  order  properly  to  balance  the  attractive  force 
of  the  magnets,  a  coil  spring  F,  or  its  equivalent, 
may  be  employed,  substantially  as  shown  ;  and  to 
insure  a  steady  motion  to  the  magnets  and  to  the 
carbon  points  A  A1,  a  dash  pot  G,  or  its  equiva- 
lent, should  be  employed,  as  this  prevents  any  too 
sudden,  abrupt  or  excessive  movement  of  parts. 

"  H Hl  are  metallic  cables,  through  which  the 
current  is  conducted  from  above  the  clamps  CC1 
to  the  carbons  A  A  '.  By  this  provision  is  not  only 
insured  a  good  connection  between  the  upper  car- 
bon point  and  the  mechanism  above  it,  but  another 
important  advantage  is  obtained,  and  that  is  the 
prevention  of  sparks  due  to  any  interruption  of  the 
current  between  the  carbon  holder  B  B '  and  its 
clamp  or  bearings.  This  spark,  if  occurring  too 
frequently,  is  liable  to  burn  and  roughen  the  rods 
B  B 2  or  their  bearings  or  clamps,  and  thereby 
render  their  operation  uncertain,  because  it  is  im- 
portant that  a  free  movement  to  any  degree,  how- 
ever minute,  may  be  allowed  the  carbon  holder. 
These  cables  H  H\  while  operating  as  just  speci- 
fied, are  sufficiently  flexible  and  yielding  not  to 
interfere  with  any  movement  of  their  respective 
carbons  or  carbon  holders. 

"The  operation  of  my  device,  as  thus  far  speci- 
fied, is  as  follows  :  When  the  current  is  not  passing 
through  the  lamp,  the  positive  and  negative  carbons 
of  each  set  A  A1  are  in  actual  contact.  When, 
now,  a  current  is  passed  through  the  lamp,  the 
magnetic  attraction  of  the  helices  E  will  operate  to 
raise  the  lifter  D.  This  lifter,  operating  upon  the 
clamps  Cand  C',  tilts  them  and  causes  them  to 
clamp  and  lift  the  carbon  holders  B  B\  and  thus 
separate  the  carbons  and  produce  the  voltaic  arc 
light ;  but  it  will  be  especially  noticed  that  the  lift- 
ing and  separation  of  these  carbons  is  not  simul- 
taneous. One  pair  is  separated  before  the  other,  it 
matters  not  how  little  nor  how  short  a  time  before. 
This  separation  breaks  the  circuit  at  that  point,  and 
the  entire  current  is  now  passing  through  the  unsepa- 
rated  pair  of  carbons  A  ' ;  and  now  and  then  the 
lifter,  continuing  to  rise,  separates  these  points,  the 
voltaic  arc  will  be  established  between  them  and 
the  light  thus  produced. 

"It  will  be  apparent  by  the  foregoing  that  it  is 
impossible  that  both  pairs  of  carbons  A  A  *  should 
burn  at  once,  for  any  inequality  of  weight  or  bal- 
ance between  them  would  result  in  one  pair  being 
separated  before  the  other,  and  the  voltaic  arc  would 
appear  between  the  last  separated  pair.  This  func- 
tion, so  far  as  I  am  aware,  has  never  been  accom- 
plished by  any  previous  invention,  and  by  thus 
being  able  to  burn  independently  and  one  at  a  time 
two  or  more  carbons  in  a  single  lamp,  it  is  evident 
that  a  light  may  be  constantly  maintained  for  a 
prolonged  period  without  replacing  the  carbons  or 
other  manual  interference.  In  the  form  of  the 
lamp  shown,  I  can,  with  twelve-inch  carbons, 
maintain  a  steady  and  reliable  light  without  any 
manual  interference  whatever  for  a  period  varying 
from  fourteen  to  twenty  hours. 

"  It  is  for  some  reasons  desirable  that  one  set  of 
carbons — say  the  set  A  ' — should  be  consumed 
before  the  other  set  commences  to  burn,  although 
it  is  not  essential,  in  carrying  out  my  invention, 
that  the  carbons  should  be  consumed  in  this  man- 
ner, inasmuch  as,  if  desirable,   they  may  be  ar- 


ranged to  burn  alternately  instead  of  successively. 
It  is  apparent,  however,  if  one  set  of  carbons  can 
be  made  to  entirely  consume  before  another  set 
begins  to  burn,  that  there  will  be  less  interruption 
of  the  light  than  if  the  different  pairs  were  allowed 
to  consume  in  frequent  alternation.  I  have  there- 
fore shown,  in  the  present  invention,  one  method 
of  securing  a  consumption  of  one  set  of  carbons 
before  another  shall  begin  to  burn.  This  I  accom- 
plish through  any  suitable  support  K,  and  in  such 
a  construction  of  the  lifter  D  that  it  shall  be  posi- 
tive in  its  function  of  separating  one  set  of  carbons 
before  the  other  ;  or  in  case  where  more  than  two 
sets  of  carbons  are  employed,  to  separate  said  sets 
successively. 

"In  the  lamp  as  shown  in  the  drawings  the  sup- 
port K  is  in  the  form  of  a  tube  surrounding  the 
carbon  holder  B,  and  this  support  K  is  made  of 
such  a  length  that  when  the  carbons  A  '  shall  have 
been  sufficiently  consumed  a  head  upon  the  carbon 
holder  B  will  rest  upon  the  top  or  the  support  K, 
whereby  the  weight  of  the  carbon  holder  B  and  its 
support  A' shall  at  all  times  and  under  any  circum- 
stances be  supported  by  the  lifter  D. 

' '  Besides  the  carbon  holder  B,  with  its  carbon, 
and  the  support  A",  the  lifter  D  (when  the  lamp  is 
in  operation)  should  also  be  made  to  carry  the  car- 
bon holder  B  '  and  its  carbon. 

"The  lamp  is  primarily  adjusted  so  that  the 
magnets  through  the  lifter  D  shall  always  carry  a 
definite  load  ;  to  wit  (in  the  lamp  shown)  the  car- 
bon holders  B  and  B  l,  and  support  K.  The  de- 
sirability of  this  construction  and  arrangement  may 
be  explained  as  follows  :  Supposing,  as  is  designed 
in  the  present  instance,  the  carbons  A  are  first  con- 
sumed. During  this  time,  of  course,  the  magnets 
are  lifting  both  carbon  holders  B  B  \  Now,  when 
the  carbons  A  are  consumed,  if  no  provision  is 
made  to  the  contrary,  the  carbon  holder  B  would 
not  be  lifted  during  the  consumption  of  the  car- 
bons A  ',  and  this  diminishment  of  the  weight  car- 
ried by  the  magnets  would  be  liable  to  materially 
disturb  the  adjustment  of  the  lamp  and  impair  its 
operation  accordingly.  To  obviate  this  difficulty 
I  have  provided  the  support  K,  by  which  provision 
the  magnets  shall  be  made  to  carry  both  carbon 
holders  B  B  '  and  the  support  K.  The  difference 
in  weight,  owing  to  the  consumption  of  the  car- 
bons, is  a  practically  unimportant  matter,  and  does 
not  materially  interfere  with  the  operation  of  the 
lamp. 

"In  the  case  of  a  lamp  where  the  carbon  holders 
B  B '  are  very  light,  and  where  the  weight  of  one 
might  be  relieved  from  the  magnet  (or  other  mov- 
ing agent)  without  material  disturbance,  the  support 
A'  might  be  dispensed  with.  Said  support  A' might 
also  be  omitted,  if  desired,  in  a  lamp  where  the 
lifter  is  actuated  through  the  agency  of  the  expan- 
sion of  the  metal-wire  or  bar  by  the  action  of  heat 
generated  by  the  current  operating  the  lamp,  inas- 
much as  the  force  due  to  said  expansion  being 
practically  irresistible,  it  would  not  be  so  necessary 
to  obtain  a  balance  between  various  parts,  as  is  the 
case  with  a  lamp  as  shown  in  the  drawings. 

"Thus  far  I  have  mentioned  but  two  ways  of 
imparting  dissimultaneous  motion  to  the  carbons 
of  an  electric  lamp,  viz.,  through  magnetic  at- 
traction and  through  the  expansive  action  of  heat. 
This  function  of  my  device  may  be  accomplished 
by  clockwork  or  equivalent  mechanical  contrivance, 
and  in  this  respect,  as  before  stated,  I  do  limit  my 
invention. 

"  A  L1  are  metallic  hoods  or  protectors  for  in- 
closing and  shielding  the  upper  projecting  ends  of 
the  carbon  holders  B  B  *. 

"  In  the  form  of  lamp  shown  in  the  drawing,  I 
obtain  very  satisfactory  results  by  constructing  the 
helices  A"  according  to  letters-patent  No.  212,183, 
granted  to  me  Feb.  11,  1879.  In  each  helix  A  two 
independent  wires  surround  the  lifting  magnets  E', 
one  of  fine  and  one  of  coarse  wire,  and  each  placed 
in  the  general  circuit  operating  the  lamp.  These 
two  wires  (the  fine  and  the  coarse)  are  constructed 
and  connected  in  such  a  manner  as  to  carry  current 
in  opposite  directions  around  the  inclosed  core, 
thus  exerting  a  neutralizing  influence  upon  each 

Continued  on  Page  9. 


THE    ELECTRIC    AGE. 


INCREASING   THE   EFFICIENCY   OF   THE 
QUADRUPLEX. 


THE    F.     W.     JONES    ARRANGEMENT. 

In  late  years,  much  time  and  thought  has 
been  given  by  electricians  to  increasing  the 
efficiency  of  the  quadruplex,  and  several  de- 
vices have  been  evolved.  They  all  have  more 
or  less  merit,  and  accomplish  their  object  to  a 
considerable  degree  under  trying  conditions. 
The  Jones  quadruplex,  herewith  described  and 
illustrated,  embodies  the  most  important  and 
valuable  improvements  in  this  line.  It  is  in 
many  mechanical  respects  radically  different 
from  the  quadruplex  owned  and  operated  by 
the  Western  Union  Telegraph  Company. 

D,  Dl,  D-,  LP  represent  four  compound  short 
wound  dynamos.  Two  of  these  dynamos  are 
of  low  potential  (one  plus  and  one  minus}  and 
two  are  of  high  potential  (one  plus  and  one 
minus),  and  they  are  connected  to  a  new  style 
of  pole-changer,  marked  P  C,  through  a  four 
button  switch  6"  W. 

P  C  makes  four  contacts,  i  and  3,  when  it 
opens,  and  2  and  4  when  it  closes.  Contacts 
1  and  2  are  adjustable  springs  and  continually 
preserving,  as  the  end  S  of  the  lever  of  P  C 


switch  and  .V  is  for  the  purpose  of  reducing  the 
potential  of  the  dynamos  when  it  is  desired  to 
work  a  line  circuit  of  shorter  length  than  is  de- 
signed for  the  normal  potential  of  the  machine. 
Thus  from  the  same  dynamos  several  quadru- 
plex circuits  of  varying  lengths  or  resistances 
may  be  worked,  provided  the  normal  potentials 
of  the  machine  are  adapted  to  the  circuit  of 
highest  resistance.  The  diminution  caused  to 
the  incoming  current  by  the  insertion  of  R  is 
counterbalanced  on  the  relays  largely  by  the 
greater  quantity  of  the  incoming  current  that 
will  go  to  earth  via  the  artificial  circuit,  thus 
traversing  two  sets  of  relay  convolutions. 

P  Cand  6"  7' are  shown  in  an  open  position, 
and  their  manipulation  sends  the  currents  to 
line  in  the  following  order  : 

Both  open  100     — 

&  7*open,  /'Cclosed  100     -j- 

P  C  open,  .S'  T  closed  300     — 

Both  closed  300     -\- 

I  C  is  not  affected  by  outgoing  currents  but 
is  energized  by  the  incoming  current,  particu- 
larly by  the  increased  current  designed  to 
operate  relay  X.  The  third  or  secondary  coil 
of  I C  connected  to  magnet  M-  has  evoked  in  it 
an  induced  current  which  energizes  M2  just  at 
the  instant  of  reversal  of  the  main  current  and 


The  Storage  Battery. — A  storage  battery 
does  not  store  electricity  any  more  than  the 
spring  of  a  clock  can  be  said  to  store  time  or 
sound  ;  it  stores  energy.  The  energy  of  an 
electric  current  is  used  to  produce  a  decom- 
position of  metal  of  such  a  nature  as  will  inde- 
pendently produce  a  current  on  the  removal  of 
the  original  current.  The  cells  or  accumulators 
are  two  plates  of  metal  immersed  in  a  liquid 
acid  which  is  called  the  electrolyte,  and  which 
cannot  act  on  the  plates  until  after  an  electric 
current  has  passed  through  it,  which  effects  its 
decomposition  in  depositing  its  positive  and 
negative  constituents  on  the  plates.  On  the 
cessation  of  the  current  the  cells  are  dis- 
charged by  a  connection  outside  the  liquid,  in 
the  opposite  direction.  Plates  of  compressed 
litharge  have  been  recently  used,  and  many 
experiments  are  being  made  in  the  hope  of  ob- 
taining such  results  as  will  avoid  the  necessity 
of  using  a  dynamo.  Electric  meters  are  those 
in  which  a  portion  of  the  current  passes  through 
a  solution  of  a  metallic  salt,  and  the  strength  is 
determined  by  the  amount  of  electrolytic  de- 
composition it  effects.  There  is  also  an  electro- 
thermal meter  to  measure  the  heat  caused  by  a 
certain  resistance,  or  by  the  amount  of  liquid 
evaporated  by  the  heat  generated  by  the  cur- 
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moves  up  and  down.  The  contacts  3  and  4 
are  fixed,  and  a  space  occurs  when  the  end  L 
of  P  C  moves  from  one  to  the  other.  The 
ends  of  lever  L  and  .S'  are  insulated  by  i  from 
one  another.  It  will  be  seen  that  the  dynamos 
are  connected  as  follows  :  one  hundred  minus 
to  contact  1,  one  hundred  plus  to  contact  2, 
three  hundred  minus  to  contact  3,  three  hun- 
dred plus  to  contact  4-  Two  wires  lead  from 
P  6'to  an  improved  form  of  single  transmitter 
5  T.  One  wire  connects  L  with  contact  point 
C,  the  other  wire  connects  S  with  the  lever  L. , 
The  spring  y  of  .S'  T  connects  through  a  three 
point  switch,  and  a  regulating  resistance  R 
with  the  dividing  point  of  the  Jones  Quadru- 
plex relay  X.  P  R  is  an  ordinary  polarized  re- 
lay, and  /  C  is  an  induction  coil  having  three 
windings  of  one  hundred  ohms  each.  Two  of 
these  windings  are  included  in  the  main  and 
artificial  circuits  in  the  usual  differential  man- 
ner. The  third  winding  is  connected  with  the 
third  electro  magnet,  marked  M2,  of  the  relay 
N.  The  electro  magnet  M  and  M\  are  in  series 
differentially  in  the  line  and  artificial  circuits, 
the  total  resistance  of  both  magnets  in  either 
circuit  being  about  200  ohms.  The  polar  relay 
P  R  has  the  usual  resistance  of  400  ohms  in 
each  winding. 

The  resistance  R   between  the   three  point 


DIAGRAM    OF    JONES    Ql'ADRVPLKX. 

thus  a  holding  force  is  applied  to  the  armature 
lever  of  X,  completely  bridging  over  the  mo- 
ment of  no  magnetism.  The  transmitter  6'  T 
has  its  spring  and  battery  contacts  independ- 
ent of  its  lever,  thus  permitting  it  to  emit  a  clear 
sound  on  its  down  stroke  and  also  reduces  the 
jarring  at  contact  point.  6"  11 '  is  for  the  pur- 
pose of  removing  the  dynamo  currents  from 
P  C  so  that  the  latter  may  be  adjusted  without 
inconvenience,  .v,  x1,  .v-,  ,\ ;  are  four  equal  re- 
sistances about  zy2  ohms  per  volt  for  the  high- 
est potential.  The  relay  A" is  adjusted  first  by 
bringing  the  armature  of  M2  in  a  closed  posi- 
tion very  near  the  cores,  but  not  near  enough 
to  touch.  Magnets  M and  J/' are  adjusted  to 
suit  the  strength  of  the  received  currents. 


The  Pueblo,  Col.,  Rapid  Transit  Company  has 
been  organized  with  a  capital  stock  of  $250,000  to 
construct  and  operate  a  system  of  electric  railways 
in  that  city  and  the  suburban  towns.  The  neces- 
sary franchises  have  been  secured. 

The  proposition  of  the  Electric  Traction  and 
Manufacturing  Company  to  equip  the  Crescent 
City  railway  of  New  Orleans  with  electric  motors 
has  been  accepted.  The  cars  on  this  road  are  now 
hauled  by  mules. 


rent ;  and  an  electro-magnetic  meter,  in  which 
the  current  is  measured  by  the  magnetic  effects 
it  produces  upon  a  needle  by  deflecting  it. 


The  Board  of  Improvement  of  St.  Louis  gave 
a  hearing  to  George  F.  Durant  for  a  considera- 
tion, in  detail,  <  f  the  Bell  Telephone  Company's 
pending  conduit  ordinance,  which  was  referred 
to  the  board  by  the  council  committee  on  pub- 
lic improvements  for  the  purpose  of  being  per- 
fected. Mr.  Durant  stated  to  the  committee 
that  the  Bell  Company's  new  building,  at  the 
southeast  corner  of  Tenth  and  Olive  streets, 
will  be  built  with  special  reference  to  the  use 
of  a  conduit  system  in  the  central  part  of  the 
city. 

The  latest  illness  of  the  Czar  is  said  to  have  been 
brought  on  by  excitement  occasioned  by  the  sud- 
den extinction  of  the  electric  lights  in  the  Impe- 
rial Palace.  There  are  evidently  more  things  than 
the  play  with  which  to  "catch  the  conscience  of 
the  King." 

Messrs.  Chas.  A.  Schieren  &  Co.,  the  well- 
known  manufacturers  of  electric  leather  belting, 
of  New  York,  Boston,  Philadelphia  and  Chicago, 
have  been  awarded  a  medal  by  the  American 
Institute  for  the  superiority  of  their  leather  belt- 
ing. 
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THE    ELECTRIC    AGE. 


ELECTRIC    EXECUTIONS    CONSTITU- 
TIONAL. 


The  General  Term  of  the  Fifth  Department, 
at  Rochester,  on  December  30th,  handed  down 
a  decision  in  the  case  of  Kemmler,  the  murderer 
condemned  to  death  under  the  new  law  provid- 
ing for  the  execution  of  criminals  by  electricity, 
which  the  court  holds  to  be  constitutional. 
Judge  Dwight  wrote  the  opinion,  in  the  course 
of  which  he  says  : 

"A  writ  of  habeas  corpus  was  sued  out  al- 
leging that  Kemmler  was  sentenced  to  undergo 
a  'cruel  and  unusual  punishment' contrary  to 
the  Constitution  of  the  State  of  New  York  and 
of  the  United  States.  An  offer  was  made  to 
prove  that  the  punishment  as  prescribed  by  the 
statute  was  cruel  and  unusual.  A  referee  was 
appointed  to  take  and  report  such  proofs  as 
should  be  offered  by  either  party  on  the  question 
proposed.  The  order  below  dismissed  the  writ 
and  remanded  the  prisoner  to  the  custody  of 
the  agent  and  warden  of  the  State  prison.  An 
appeal  from  that  order  brings  the  case  into  this 
court,  and  presents  a  question  very  novel  in 
its  character,  and  in  the  manner  of  its  pre- 
sentation. The  attempt  is  to  enforce  the  pro- 
vision of  the  Constitution  against  cruel  and 
unusual  punishments  based  upon  evidence  in- 
tended to  show  the  character  of  the  penalty 
prescribed  thereby. 

"  The  constitutional  provision  here  invoked 
originated  in  the  well-known  bill  of  rights  of 
England.  That  celebrated  enactment  was  the 
first  fruit  of  the  great  revolution  of  1688." 

Judge  D wight  then  gives  a  review  of  the  way 
in  which  the  clause  originated,  and  continues  : 
"  It  seems  very  clear  that  no  provision  of  the 
English  bill  of  rights  was  intended  to  operate 
as  a  restriction  upon  the  power  of  the  legislative 
branch  of  the  English  Government.  The  act 
was  chiefly  a  protest  against  the  acts  of  tyranny 
and  oppression  on  the  part  of  the  crown.  In 
regard  to  the  similar  provision  in  the  Constitu- 
tion of  the  United  States,  it  is  in  the  first  place 
to  be  observed  that  it  has  no  application  to  any 
department  of  the  Government  of  the  States, 
but  is  a  restriction  upon  the  Federal  Govern- 
ment only.  There  is  even  some  doubt  if  it  is 
intended  as  a  restriction  upon  the  power  of 
Congress  in  regard  to  punishment  for  crime. 

'•With  regard  to  the  provision  in  the  Con- 
stitution of  this  State  the  case  is  different.  It 
must  have  been  intended  as  a  restriction  upon 
the  legislative  authority.  We  have  no  doubt 
that  if  the  Legislature  of  this  State  should  un- 
dertake to  prescribe  for  any  offence  against  its 
laws  the  punishment  of  burning  at  the  stake, 
breaking  at  the  wheel,  etc.,  it  would  be  the  duty 
of  the  courts  to  pronounce  upon  such  attempt 
the  condemnation  of  the  Constitution. 

' '  The  question  is  now  to  be  answered  whether 
the  legislative  act  here  assailed  is  subject  to  the 
same  condemnation.  Certainly  it  is  not  so  on 
its  face,  for,  although  the  mode  of  death  de- 
scribed is  conceded  to  be  unusual,  there  is  no 
common  knowledge  or  consent  that  it  is  cruel. 
It  is  a  question  of  'fact  whether  an  electrical 
current  of  sufficient  intensity  and  skilfully  ap- 
plied will  produce  death  without  unnecessary 
suffering.  Is  this  a  question  open  to  the  in- 
vestigation of  the  court  when  called  upon  to 
decide  the  validity  of  the  law  in  ques'ion  ? 
Or  must  it  be  presumed  to  have  been  deter- 
mined by  the  Legislature  in  favor  of  the  mode 
of  punishment  prescribed?  For  the  first  time 
in  the  history  of  jurisprudence  has  a  court 
been  called  upon  to  enter  upon  such  an  inves- 
tigation." 

The  judge  suggests  that  it  could  safely  be 
presumed  that  the  Legislature  had  sufficiently 
investigated  the  nature  of  punishment  before 
,-assing  the  law,  and  reviews  the  work  of  the 
ajmmittee  which  investigated  the  methods  of 
sipital  punishment.  After  reviewing  the  ex- 
periments made  upon  animals  by  electricity, 
rid  accidental  deaths  of  men  through  the  same 


instrumentality,  the  judge  concludes:  "The 
light  of  the  scientific  evidence  in  this  case  is 
sufficient,  as  we  think,  to  remove  every  reason- 
able doubt  that  the  passage  of  a  current  of 
electricity  of  a  certain  well-determined  intens- 
ity through  the  vital  parts  of  the  body  under 
chosen  conditions  of  contact  and  resistance, 
must  result  in  instant  death.  If  the  question 
were  of  the  advisability  in  the  change  of  the 
mode  of  inflicting  death  by  capital  punishment, 
the  discussion  might  be  prolonged.  As  we  are 
confined  to  the  question  of  constitutionality,  we 
deem  further  discussion  unnecessary.  The  or- 
der dismissing  the  writ  of  habeas  corpus  and 
remanding  the  prisoner  must  be  affirmed." 

W.  Bourke  Cockran,  who  made  the  argument 
against  electrical  execution  before  the  referee, 
last  October,  said  : 

"This  decision  has  the  effect  of  keeping 
Kemmler  in  jail  to  await  sentence,  but  before 
the  District  Attorney  can  get  in  a  motion  to 
have  a  date  set  for  his  execution  I  shall  enter  a 
notice  of  appeal,  which  will  be  equivalent  to  a 
stay  of  proceedings  until  the  appeal  has  been 
heard  and  a  decision  rendered.  J  think  I  can 
arrange  to  make  an  argument  some  time  in 
January.  This  will  doubtless  delay  the  execu- 
tion of  other  prisoners  now  under  sentence  of 
death,  although  I  have  no  connection  whatever 
with  any  case  but  Kemmler's. 


ELECTRICAL  PROGRESS. 


SAFE  LIGHTS  FOR  NEW  YORK. 


Mr.  George  Westinghouse,  the  head  of  the 
Westinghouse  Electric  Company,  announces 
that  his  company  is  about  ready  to  supply  the 
metropolis  with  a  new  system  of  arc  lighting. 
Discussing  the  plan  he  says  : 

"The  entire  suppression  of  the  overhead 
electric  light  service  in  New  York  City  has 
been  followed  by  a  general  demand  for  the 
restoration  of  the  arc  light.  Merchants,  as 
well  as  private  individuals,  are  complaining  of 
the  darkness  which  has  prevailed  for  some 
time,  and  the  public  cry  is  now  for  an  under- 
ground system  of  wiring  which  insures  such 
safety  that  no  danger  need  be  feared  from  con- 
tact with  any  lamp  or  wire  above  ground.  I 
think  our  company  has  solved  the  problem  of 
perfect  safety  in  the  most  complete  manner. 
We  have  worked  for  the  last  two  weeks  on  two 
large  machines,  which  will  be  taken  to  New 
York  almost  immediately,  for  the  purpose  of 
demonstrating  the  practical  nature  of  the  new 
system,  which  we  claim  will  revolutionize  the 
present  methods  of  street  lighting. 

"In  this  system  of  supply  mains  the  electric 
current  will  be  unbroken  underground,  and  the 
current  for  the  operation  of  each  lamp  will  be 
an  induced  one  just  sufficient  for  the  work. 
Perfect  harmlessness  to  any  person  coming  into 
contact  with  either  a  lamp  or  its  feed  wires  is 
assured.  Electrical  connection  between  the 
underground  mains  and  the  feed  wires  of  each 
lamp  does  really  not  exist,  and  in  consequence 
of  the  absolute  separation  of  the  two  circuits 
perfect  safety  is  certain. 

"The  lamp  used  in  connection  with  this  sys- 
tem is  also  an  entirely  new  one.  I  feel  sure 
that  the  results  which  we  have  obtained  by  our 
experiments  will  eventuate  in  a  remodeling  of 
the  entire  New  York  City  arc-light  system,  and 
I  expect  our  company  to  receive  the  contract 
for  apparatus  for  nearly  five  thousand  arc 
lights." 

The  ordinance  granting  the  Quincy,  111.,  Horse 
Radway  and  Carrying  Company  the  right  to  change 
its  motive  power  and  to  occupy  certain  additional 
streets  was  passed  at  a  recent  meeting  of  the 
council.  Electricity  is  to  be  adopted  as  a  motive 
power. 

The  South  Covington  and  Cincinnati  Street  Rail- 
road Company  has  presented  an  ordinance  to  the 
Board  of  Public  Affairs  for  an  electric  street  railroad 
to  Covington  along  the  line  of  the  present  street 
railroad,  crossing  the  Suspension  Bridge. 


The  great  advance  in  the  application  of  elec- 
tricity for  the  purpose  of  light  and  power  during 
the  present  year  will  certainly  exceed  that  of  all 
previous  time.  A  glance  at  the  columns  of  any 
of  the  weekly  electrical  journals  of  any  date 
during  the  present  year  will  show  that  hundreds 
of  arc,  and  thousands  of  incandescent  lamps, 
and  miles  of  electric  railway  have  been  con- 
tracted for  during  the  previous  week. 

Electric  motors  for  both  constant  potential 
and  constant  current  systems  have  been  manu- 
factured at  a  rate  of  upwards  of  250  per  week, 
and  their  rating  will  exceed  700  horse-power. 
In  spite  of  this  great  output  of  electrical  appa- 
ratus, every  portion  of  it  finds  an  immediate 
sale,  and,  in  fact,  nearly  all  of  the  factories  are 
behind  in  their  orders  to  such  an  extent  that  it 
is  nearly  impossible  to  fill  orders  under  sixty 
days'  time.  That  the  arc  light  is  the  most  pop- 
ular system  for  street  lighting  is  shown  by  the 
fact  that  many  small  towns  with  a  population 
not  exceeding  1,000  have  contracted  for  the  arc 
light,  and  many  such  towns  are  even  now 
lighted  in  this  manner. 

The  series  system  of  incandescent  lighting, 
which  gives  cheap  distribution  over  extended 
areas,  and  can  be  easily  and  cheaply  extended 
at  any  time,  is  being  adopted  by  villages,  and 
is  hailed  as  a  blessing  by  the  older  people, 
whose  eyesight  is  growing  dim  as  age  ad- 
vances. 

The  incandescent  lamp  in  the  home  of  people 
of  very  moderate  circumstances  is  a  fact  of  to- 
day, and  the  price  at  which  it  is  furnished  is 
found  to  be  within  their  means.  This  is  another 
triumph  in  the  field  of  electric  lighting,  for  the 
incandescent  light  can  now  be  introduced  into 
p'aces  where  gas  will  never  be  able  to  compete. 
The  flexibility  and  simplicity  of  the  series  in- 
candescent system  will  make  it  the  poor  man's 
friend,  for  in  any  place  where  underground 
wiring  is  not  compulsory,  the  incandescent 
lamp  can  be  furnished  at  a  less  cost  than  would 
be  charged  for  the  same  amount  of  light  from 
gas.  Electric  railways  are  so  rapidly  multiply- 
ing in  the  United  States,  that  reliable  data  is 
old  and  comparatively  worthless  by  the  time  it 
is  compiled. 

Motors  have  been  introduced  for  all  conceiv- 
able purposes  to  which  power  can  be  applied, 
and  small  industries  run  by  electrical  power 
have  started  up  in  many  places  where  steam- 
power  could  not  have  been  utilized.  Motors  of 
all  the  different  designs  that  have  been  proven 
of  value  find  a  ready  sale,  and  the  factories 
engaged  in  their  manufacture  are,  in  many 
cases,  being  enlarged.  The  storage  battery  is 
being  extensively  applied  to  the  many  purposes 
for  which  it  is  applicable. — Stationary  Engineer. 


AMERICA  LEADS  GERMANY  IN  ELECTRI- 
CAL INVENTIONS. 


Berlin,  Jan.  3— With  regard  to  the  proposed 
World's  Electrical  Exposition  to  be  opened  in 
Frankfort  in  June  next,  and  to  be  continued  for 
five  months,  Herr  Siemens,  Germany's  foremost 
electrician,  warns  his  fellow-countrymen  that 
Germany  cannot  now  compete  with  America  in 
the  number  of  new  electrical  inventions,  and 
advises  that  the  exhibition  be  postponed  eigh- 
teen months  until  the  disparity  becomes  less 
startling. 


The  electric  light  system,  as  used  in  the 
Jamestown,  N.  Y. ,  Worsted  Mills,  is  giving  great 
satisfaction.  Two  Edison  dynamos,  with  a  ca- 
pacity of  1,100  incandescent  lamps,  of  which 
about  900  are  now  in  use,  constitute  the  equip- 
ment of  the  big  plant. 

The  Marble  City  Electric  Light  Company  of 
Rutland,  Vt.,  is  rapidly  pushing  forward  opera- 
tions for  the  introduction  of  its  new  system  of 
lighting. 
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THE    ELECTRIC    AGE. 


THE    EMPLOYMENT    OF    ELECTRIC 
MOTORS.  * 


Now  that  electric  motors  have  become  a  com- 
mercial article,  and  are  practically  reliable,  it  is 
certainly  rather  strange  that  in  this  country,  at 
least,  these  machines  have  not  come  into  greater 
favor  than  is  at  present  the  case,  more  especially  as 
they  could  be  advantageously  employed  in  many 
branches  of  trade.  This  is  all  the  more  surprising 
when  the  great  developments  in  the  other  branches 
of  electrical  engineering  are  taken  into  considera- 
tion, thus  leaving,  as  it  were,  electric  motors  almost 
entirely  out  in  the  cold.  If  a  correct  and  thoroughly 
reliable  return  were  made  of  the  number  of  electric 
motors  in  use  in  the  United  Kingdom,  it  would 
doubtless  be  found  that  there  are  scarcely  more 
than  fifty  at  present  employed,  if,  indeed,  the  figure 
is  so  high.  In  order  to  illustrate  our  argument,  or 
rather  to  bring  more  prominently  forward  the  pur- 
port of  this  article,  namely,  that  electric  motors 
can  be  profitably  employed  in  the  industries  of  this 
country,  it  may  be  well  if  we  briefly  refer  to  a  few 
cases  where  these  appliances  are  used. 

The  first  installation  in  the  United  Kingdom,  on 
a  practical  scale,  was,  we  believe,  put  up  in  1882 
at  the  Trafalgar  collieries  in  the  Forest  of  Dean. 
The  motors  in  this  case  are  of  the  Elwell-Parker 
type,  and  are  used  for  driving  pumps.  Three  mo- 
tors are  in  use — the  first  having  been  installed  in 
1882,  the  second  in  1886,  and  the  third  in  1887, 
the  results  obtained  being  very  satisfactory.  An- 
other example  is  at  the  Normanton  collieries  of 
Messrs.  Locke  &  Co. ,  whose  installation  is  now  so 
well  known.  Immisch  motors  are  employed  both 
for  driving  pumping  machinery  and  for  hauling 
purposes.  The  useful  effect  of  the  pumping  plant 
was  over  40  per  cent,  during  twelve  months'  work- 
ing. At  the  Allerton-Main  collieries,  near  Leeds, 
several  pumps  are  driven  by  motors,  the  current 
for  the  latter  being  obtained  from  storage  batteries 
charged  at  the  surface  and  taken  down  the  pit.  A 
small  electric  plant  for  pumping  water  into  a  reser- 
voir is  in  use  at  the  Kingscavil  quarry,  Linlithgow, 
Scotland.  In  this  instance,  also,  excellent  results 
have  been  obtained.  Turning  to  the  continent,  we 
find  several  instances  of  the  employment  of  electric 
motors.  At  the  new  Stassfurt  salt  mines  in  Ger- 
many a  Siemens  motor  is  used  for  driving  a  wind- 
ing drum,  the  efficiency  in  this  case  being  40  per 
cent.,  and  at  the  Salzberg  works  similar  results 
have  been  obtained.  Several  instances  in  Switzer- 
land might  be  cited,  but  the  mention  of  the  trans- 
mission plant  between  Kriegstetten  and  Solothurn 
will  no  doubt  be  sufficient.  In  the  United  States 
there  are  many  instances  on  record  of  motors  being 
used  for  driving  winding  drums,  ore-crushing 
stamps,  coal-cutting  machinery,  etc.  In  the  Kim- 
berley  mines  in  South  Africa  there  are  several 
motors  at  work,  and  the  mines  are  lighted  elec- 
trically. Quite  recently  the  Forbes  Reef  Gold 
Mining  Company,  of  the  Transvaal,  South  Africa, 
ordered  some  electric  plant,  including  four  long- 
distance transmission  motors,  as  already  announced 
in  this  journal. 

There  is  not  the  slightest  doubt  that  with  the 
erection  of  central  electric  light  stations  electrical 
energy  will  be  supplied,  not  only  for  lighting,  but 
also  for  power  purposes.  In  this  country  the  credit 
for  having  brought  electric  motors  into  practical 
application  must  be  given  mainly  to  Mr.  Immisch, 
who  has  devoted  considerable  attention  to  the  sub- 
ject. The  result  of  his  labors  is  to  be  found  in  the 
fact  that  Immisch  motors  are  now  in  use,  as 
previously  mentioned,  in  English  collieries ;  they 
are  employed  for  driving  the  electric  launches  on 
the  Thames  and  in  a  few  electric  dog  carts.  Messrs. 
Paris  and  Scott,  of  Norwich,  and  Mr.  Reckenzaun 
have  also  done  a  great  deal  to  popularize  electric 
motors  by  showing  how  they  can  be  successfully 
and  advantageously  used  in  small  industries. 
Other  names  might  be  mentioned,  but  the  gentle- 
men cited  have  probably  done  the  best  part  of  the 
work.  At  the  recent  Birmingham  Exhibition  manv 
examples  were  shown  of  the  simple  manner  in 
which  motors  can  be  operated  for  driving  various 
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kinds  of  machinery  and  tools,  and  at  the  forthcom- 
ing Edinburgh  Exhibition  a  similar  display  will  be 
made.  Now,  there  is  no  reason  why  electric  mo- 
tors should  not  come  into  general  favor.  In  the 
iron  and  steel  and  engineering  trades  they  could 
be  profitably  used  for  working  shears,  hammers, 
lathes,  rolling-mill  machinery,  etc.  ;  in  the  coal 
trade,  for  winding,  hauling,  pumping,  etc.  ;  in  the 
textile  trade,  for  driving  looms  ;  and  in  various 
other  trades  for  driving  small  machinery  and  tools. 
We  must,  however,  not  omit  to  mention  the  great 
field  open  for  the  employment  of  motors  for  trac- 
tion purposes.  There  are  already  a  few  electric  tram- 
cars  running  in  London  and  in  one  or  two  provincial 
towns,  but  this  branch  will  soon  be  greatly  developed, 
more  especially  as  no  less  than  24  applications  for 
electric  traction  powers  have  been  made  to  the 
Board  of  Trade,  and  which  will  come  on  for  con- 
sideration in  the  ensuing  session  of  Parliament. 
Very  little  has  been  done,  except  by  Mr.  Ward,  in 
order  to  introduce  electric  omnibuses,  and  electric 
traction  in  this  country  is,  as  yet.  but  little  more 
than  an  experiment.  Considerable  development 
in  this  direction  will  take  place  during  the  next 
three  or  four  years,  especially  when  the  central  sta- 
tions have  got  in  full  working  order.  It  would  be 
well  for  manufacturers  of  motors  to  bring  their 
machines  more  prominently  before  the  notice  of 
both  great  and  small  industrial  concerns  in  order 
that  the  power  business  may  not  be  behind  that  of 
electric  lighting. 


PRODUCTION  OF  MOTIVE  POWER   FROM 
ELECTRICITY. 


MR.  EDISOX  WANTS  TO  WORK. 


THE  GREAT  INVENTOR  HAS  NOT  TIME  FOR  CALLERS  AT 
HIS  LABORATORY. 

All  sorts  of  people  go  to  Thomas  A.  Edison's 
Llewellyn  Park  laboratory  to  seethe  great  inventor. 
Many  of  the  callers  could  transact  their  business 
just  as  well  with  a  subordinate,  and  many  more 
have  no  reason  for  calling  on  Mr.  Edison,  except 
their  curiosity.  So  numerous  have  been  the  triflers 
that  this  notice  has  been  conspicuously  posted  : 

;  Mr.  Edison  is  compelled  to  deny  himself  : 

I  to  visitors,  as  they  have  been  so  numerous    : 

;  lately  he  has  been  unable  to  give  proper  at-    ; 

I  tention  to  his  experiments.                                   ; 

But  even  after  that  placard  was  displayed  there 
were  bold  callers  who  insisted  that,  if  they  couldn't 
see  Edison  himself,  they 'must  see  the  laboratory. 
Now,  if  there  is  any  business  which  is  guarded  from 
prying  eyes  at  present  it  is  that  of  electricity,  and, 
to  put  it  bluntly,  visitors  are  not  at  all  welcome  at 
any  great  electrical  plant.  At  Edison's  the  follow- 
ing is  stuck  up  at  the  several  entrances  in  big, 
black  type : 

;  No  permit  will  be  issued  to  any  one  : 
I  under  any  circumstances  to  go  through  this  ; 
;    laboratory.  ; 


The  Elektrotechnische  Echo  is  responsible  for 
the  following  explanation  of  why  oaks  are  more 
frequently  struck  by  lightning  than  beech  trees. 
The  leaves  of  the  beech  tree  are,  it  seems,  covered 
with  a  fine  down,  which  is  a  better  conductor  of 
electricity  than  the  smooth  leaves  of  the  oak.  Ac- 
cording to  the  same  journal,  experiments  with  dis- 
charges from  influence  machines  tend  to  confirm 
this  theory. 

The  Guardian  Assurance  Company  of  England 
have  just  sent  out  to  their  policy-holders  a 
special  notice  with  reference  to  electrical  light- 
ing, with  regard  to  which  the  directors  some 
time  ago  brought  out  a  set  of  rules  to  be  ob- 
served in  the  installation  of  electric  lighting 
with  buildings.  The  notice  concludes  as  fol- 
lows : — "  When  properly  installed,  the  electric 
light  is  regarded  by  this  company  as  the  safest 
method  of  lighting.'' 

Peru,  111.,  is  to  have  an  electric  road. 


Mr.  Jablochkoff,  says  the  London  Electrical 
Review,  recently  read  an  interesting  paper  before 
the  Societe  des  Ing6nieurs  Civils  on  the  subject  of 
the  production  of  motive  power  from  electricity. 
Mr.  Jablochkoff  has  long  been  an  advocate  of  gal- 
vanic electricity,  and  although  chemieal  reactions 
were  the  first  means  of  obtaining  electricity,  he 
does  not  consider  it  a  retrograde  movement  to  re- 
turn to  this  mode  of  production,  but,  on  the  con- 
trary, as  a  step  in  advance.  He  considers  that  the 
production  of  electricity  from  motive  power  has 
been  a  palliative  ;  a  happy  one,  but  only  a  pal- 
liative. The  lecturer  went  on  to  say  that  the  real 
production  of  electricity  has  its  source  in  chemical 
means.  In  dynamo  machines  the  initial  power  is 
due  to  the  combustion  of  fuel,  which  is  a  chemical 
combination,  but  the  utilization  of  which,  in  a 
good  engine,  does  not  exceed  10  per  cent.  Where- 
as only  10  per  cent,  of  the  theoretical  efficiency  is 
obtained  in  the  shape  of  power,  as  much  as  90  and 
even  100  per  cent,  electrical  calories  can  be  ob- 
tained under  favorable  conditions  in  electro-chem- 
ical combinations.  It  is  true  that,  in  the  latter 
case,  the  fuel  used,  which  are  metals  such  as  zinc, 
sodium,  cast-iron,  are  dearer  than  the  fuel  con- 
sumed in  steam  engines,  but  the  efficiency  is  at 
once  90  per  cent.,  which  affords  a  large  compensa- 
tion for  the  discrepancy.  If,  for  instance,  we  con- 
sider the  case  of  cast-iron,  a  useful  horse-power 
hour  will  consume  750  grammes,  and  the  said 
consumption  may  be  brought  down  to  500  and 
even  400  grammes.  As  cast  iron  costs  40  francs 
per  ton,  the  expenditure  per  horse-power  hour  will 
amount  to  3  centimes  (a  little  over  a  farthing).  If 
to  this  is  added  the  cost  of  the  sulphuric  or  hydro- 
chloric acid  necessarv  to  oxidize  the  metal,  or  about 
1  kilogramme  of  acid  per  kilogramme  of  cast-iron, 
the  cost  of  the  useful  horse-power  hour  amounts  to 
9  to  12  centimes,  which  cost  is  about  equal  to  that 
of  the  production  of  electricity  by  means  of  dyna- 
mos driven  by  engines  of  15  to  25  horse-power. 

Moreover,  when  powerful  engines  are  used  for 
the  production  of  electricity,  shafting  and  belting 
have  to  be  used,  and  the  stoppage  of  a  number  of 
dynamos  does  not  result  in  a  corresponding  reduc- 
tion of  the  motive  power  expended.  When  elec- 
tricity is  used  as  motive  power,  there  is  scarcely, 
according  to  the  lecturer,  any  advantage  in  sub- 
stituting the  power  obtained  from  dynamos  to  that 
deriving  directly  from  the  steam  engine  ;  but  the 
same  does  not  apply  in  the  case  of  the  current  be- 
ing produced  b\  chemical  means  ;  this  he  attempts 
to  demonstrate  experimentally,  when  the  figures  he 
uses  give  rise  to  objections. 

The  upshot  of  Mr.  Jablochkoff's  lecture  is  the 
utilization  of  local  currents  and  polarization  in 
batteries  instead  of  their  elimination.  To  this  effect 
he  uses  a  three-electrode  battery,  one  being  a  metal 
capable  of  being  consumed,  the  other  an  unoxidiz- 
able  metal,  such  as  platinum,  and  the  third  a  porous 
carbon.  On  closing  the  circuit  of  the  two-metal 
electrodes  a  powerful  polarization  is  obtained  which 
soon  stops  the  chemical  action.  When  the  couple 
thus  formed,  and  the  third  electrode  are  joined,  a 
powerful  current  will  be  developed,  so  that  the  two 
first  electrodes  act  as  an  accumulator,  and  the  three 
together  as  a  battery.  When  the  batten-  is  at  rest 
it  stores  electrical  energy,  and  the  battery  does  not 
eonsume  in  open  circuit. 


Statistics  show  that  by  the  use  of  the  electric 
light  in  the  central  post-office  in  London  there  is  a 
gain,  in  point  of  health,  of  two  days  per  annum 
per  employe  as  compared  with  gas. 

The  Denver,  Col.,  Tramway  Company  last  week- 
secured  an  injunction  restraining  the  city  authori- 
ties from  interfering  with  its  construction  of  an 
electric  road. 

An    extension   of  the   Seattle,    Wash.,    Elec 
Railway    and    Power    Company's    lines   along 
shore  of  Lake  Union  is  under  consideration. 

The  electrical  cars  on  the  road  between  Om; 
and  South  Omaha  were  started  on  the  1 7th  insr. 
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other,  whereby  a  governing  function  is  secured,  for 
a  better  description  and  understanding  of  which 
reference  is  made  to  said  patent  No    212, 183. 

"The  poles  of  the  lamp  shown  in  the  drawings 
are  constructed  in  the  form  of  suspending  hoops  or 
loops,  from  which  the  lamp  is  suspended,  and  the 
corresponding  hoops  or  loops,  with  which  they  en- 
gage in  the  ceiling  (or  other  locality  where  the 
lamps  are  used),  are  the  positive  and  negative 
poles  of  the  current-generating  apparatus.  Thus, 
by  the  simple  act  of  suspension,  the  lamp  is  placed 
in  circuit. 

"I  will  now  specify  a  construction  whereby  the 
protecting  globe  surrounding  the  light  can  be  raised 
and  lowered  for  convenience  in  renewing  carbons 
and  handling  the  lamp.  This  I  accomplish  by 
making  the  platform  or  gallery  O,  upon  which  the 
globe  rests,  vertically  adjustable  upon  a  rod  O ', 
attached  to  the  lamp  frame  in  any  convenient  man- 
ner. A  set-screw  should  be  provided,  whereby  the 
globe  can  be  adjusted  to  any  desired  position.  By 
this  arrangement  the  work  of  renewing  carbons  and 
the  reliable  adjustment  of  the  globe  in  relation  to 
the  voltaic  arc  are  materially  assisted. 

"In  order  to  accommodate  long  ? ticks  of  car- 
bon, the  platform  or  gallery  0  should  be  perforated 
to  allow  passage  down  through  it  of  said  carbon 
sticks.  I  prefer  making  the  platform  or  gallery  O 
of  metal,  and  of  such  shape  as  that  globules  of 
molten  copper  from  the  coverings  of  the  carbon, 
in  dropping  away,  shall  not  escape  to  do  damage. 

"It  will  be  particularly  observed  that  in  the  form 
of  dash  pot  employed  the  cylinder  is  the  movable 
and  the  piston  or  plunger  the  stationary  element. 
This  construction  implies  more  than  a  mere  re- 
versal of  the  usual  make  and  operation  of  the  dash 
pot,  for  by  making  the  cylinder  the  movable  ele- 
ment the  general  construction  of  a  lamp  can  very 
often  be  materially  simplified,  as  in  the  present  in- 
stance. This  form  of  dash  pot  is  designed  to  be 
employed  in  connection  with  any  of  the  moving 
parts  of  the  mechanism  of  an  electric  lamp,  where 
it  is  desired  to  retard  a  downward  rr.ovement." 

The  lamp  covered  by  patent  No.  203,411  is  re- 
ferred to  only  for  the  purpose  of  illustrating  the 
operation  of  the  invention  in  suit,  and  the  com- 
plainant's right  to  'the  relief  prayed  for  does  not 
depend  upon  the  validity  of  that  patent.  The  lower 
carbon  of  this  lamp  is  held  in  a  fixed  position,  and 
its  upper  carbon  is  carried  by  a  sliding  rod  which 
passes  through  a  ring  clamp  just  large  enough  to 
permit  it  to  slide  freely  through  when  the  clamp 
lies  flat  on  the  floor  of  the  regulator  case,  but  which 
binds  upon  the  rod  when  it  is  lifted  by  one  edge. 
The  lifter,  which  is  upon  the  edge  of  the  clamp,  is 
attached  to  a  soft  iron  core,  which  plays  inside  a 
wire  helix,  through  which  the  current  producing 
the  light  circulates.  The  attracting  strength  of  this 
coil  is  proportionate  to  the  strength  of  the  current 
flowing  through  it.  When  there  is  no  current 
flowing  through  the  lamp  the  coil  has  no  attraction 
at  all,  and  the  core  consequently  rests  at  the  lowest 
limit  and  the  ring  clamp  lies  flat  on  its  floor.  In 
that  situation  the  carbon  rod  slips  freely  through 
the  clamp,  and  the  upper  carbon  rests  in  contact 
with  the  lower  one. 

Upon  the  establishment  of  the  current  through 
the  lamp  it  passes  through  the  carbons  with  little 
resistance,  because  they  are  in  actual  contact.  The 
circuit  is,  therefore,  a  strong  one  and  energizes  the 
coil  strongly,  and  it  in  turn  attracts  the  core 
strongly  and  pulls  it  downward.  This  movement 
being  communicated  to  the  lifter  it,  in  turn,  first 
lifts  the  ring  clamp  by  one  edge,  which  causes  it 
to  impinge  closely  upon  the  rod  and  then  lifts 
the  rod  and  carbon  and  so  separates  the  carbon 
points.  This  establishes  the  arc.  But  the  arc 
introduces  a  resistance  to  the  current  which  di- 
minishes its  strength,  the  resistance  increasing  as 
the  arc  grows  longer.  Hence,  as  the  arc  lengthens 
by  the  consumption  of  the  carbons  and  the  increase 
of  the  space  between  them,  the  current  grows 
weaker,  and  the  attracting  power  of  the  coil  di- 
minishes until  it  lets  the  core  move  downward  suffi- 
ciently to  release  the  grasp  of  the  clamp  on  the  rod, 
so  that  it  slips  downward.     As  the  upper  carbon 


approaches  the  lower  and  so  shortens  the  arc  and 
diminishes  its  resistance,  the  current's  strength  in- 
creases, the  coil  again  pulls  the  core  upward  and  so 
tightens  the  clamp  upon  the  rod  and  thus  holds  the 
upper  carbon  suspended  at  its  normal  distance 
from  the  lower.  This  process  goes  on  until  the 
carbons  are  consumed. 

It  will  be  observed  from  the  description  of  the 
lamp  in  suit  that  when  the  current  is  first  passed 
through  it,  the  current  divides  at  the  lamp  and 
passes  through  both  pairs  of  carbons  and  instantly 
energizing  the  solenoids,  draws  upwardly  the  cores, 
and  through  the  bar  E2,  link  E3  lever  E  and 
lifter  D,  separates  the  pairs  of  carbons  A  '.  The 
separation  of  this  pair  of  carbons  does  not  operate 
to  break  the  circuit  and  form  an  arc  between  them, 
but  simply  diverts  the  entire  current  through  the 
remaining  and  unseparated  pair  of  carbons  A.  The 
lifter  D,  continuing  to  rise,  next  separates  the 
carbons  A,  thereby  interrupting  the  circuit  and 
establishing  the  arc  between  the  last  separated  pair 
of  carbons  A.  After  the  arc  has  been  established 
between  one  pair,  the  carbons  of  the  remaining  pair 
are  held  separated  by  the  ring  clamp,  their  initial 
separation  being  such  that  the  idle  pair  will  be 
retained  in  their  separated  relation,  while  the  regu- 
lator automatically  moves  and  adjusts  the  burning 
pair,  to  separate  or  approximate  them,  as  the 
conditions  may  require  to  regulate  the  length  of 
the  arc,  and  also  to  automatically  feed  them  to 
maintain  the  arc. 

When  the  burning  pair  of  carbons  has  been 
consumed,  the  effective  pull  of  the  solenoids  is 
diminished  to  such  an  extent  that  the  carbons 
of  the  idle  pair  are  brought  into  contact,  which 
causes  the  entire  circuit  to  be  instantly  diverted 
through  them,  the  effect  of  which  is  to 
strengthen  the  solenoids  and  separate  the  car- 
bons and  automatically  establish  the  arc  be- 
tween them. 

The  separation  of  the  two  pairs  of  carbons,  so 
that  the  arc  is  established  between  one  pair, 
and  maintained  between  the  carbons  of  that 
pair  until  they  have  been  consumed,  and  then 
automatically  established  between  the  carbons 
of  the  other  pair  and  maintained  between  them 
until  they  have  been  consumed  is  a  dissimul- 
taneous  and  successive  arc-forming  separation, 
and  it  is  this  feature  which  distinguishes  the 
lamp  in  suit  from  all  prior  lamps. 

The  six  claims  of  the  patent  which  it  is  al- 
leged are  infringed  read  : 

1.  In  an  electric  lamp  two  or  more  pairs  or 
sets  of  carbons,  "  in  combination  with  mech- 
anism constructed  to  separate  said  pairs  dissi- 
multaneously  or  successively,  substantially  as 
and  for  the  purpose  specified. 

2.  In  an  electric  lamp,  two  or  more  pairs  or 
sets  of  carbons  in  combination  with  mechanism 
constructed  to  separate  said  pairs  dissimul- 
taneously  or  successively  and  establish  the 
electric  light  between  the  members  of  but  one 
pair  (to-wit,  the  pair  last  separated),  while  the 
member  of  the  remaining  pair  or  pairs  are 
maintained  in  a  separated  relation,  substan- 
tially as  shown. 

3.  In  an  electric  lamp  having  more  than  one 
pair  or  set  of  carbons,  the  combination,  with 
said  carbon  sets  or  pairs,  of  mechanism  con- 
structed to  impart  to  them  independent  and 
dissimultaneously  separating  and  feeding 
movements,  whereby  the  electric  light  will  be 
established  between  the  members  of  but  one  of 
said  pairs  or  sets  at  a  time,  while  the  members 
of  the  remaining  pair  or  pairs  are  maintained  in 
a  separate  relation  substantially  as  shown. 

4.  In  a  single  electric  lamp,  two  or  more 
pairs  or  sets  of  carbons,  all  placed  in  circuit, 
so  that  when  their  members  are  in  contact  the 
current  may  pass  freely  through  all  said  pairs 
alike,  in  combination  with  mechanism  con- 
structed to  separate  said  pairs  dissimultane- 
ously or  successively,  substantially  as  and  for 
the  purpose  shown. 

(To  be  Continued.) 


The  Rosebrugh  ^Telephone  Duplex. — Dr.  Ab- 
ner  M.  Rosebrugh,  and  his  son,  Mr.  P.  R.  Rose- 
brugh,  of  Toronto,  Canada,  have  recently  ob- 
tained a  patent  in  this  country  for  a  duplex 
telephone  system.  During^their  investigations 
they  discovered  that  when  electrical  impulses 
of  equal  strengtrTare  generated  simultaneously 
and  in  opposite  directions  in  a  metallic  circuit 
grounded  at  both  ends,  the  currents  so  gen- 
erated may  be  made  to  continue  in  the  metal- 
lic circuit  without  affecting,  or  being  affected 
by  the  two  ground  wires.  They  also  dis- 
covered, after  much  experimenting,  that  this 
can  be  accomplished  in  several  ways — as,  for 
instance,  first,  by  using  a  transmitter  with  a 
doubly-wound  secondary  coil,  one  coil  for 
each  branch  of  the  metallic  circuit ;  secondly, 
by  using  a  transmitter  with  two  induction  coils, 
the  primaries  being  connected  either  in  series 
or  in  multiple  arc.  By  the  application  of  these 
principles  it  is  made  possible  for  two  telephone 
subscribers,  or  a  telephone  subscriber  and  a 
telephone  operator  at  each  end  of  a  metallic 
circuit  to  communicate  with  each  other  simul- 
taneously. Messrs.  Rosebrugh  use  a  cable 
with  two  insulated  wires  connected  at  the  ter- 
minals in  such  a  manner  as  to  entirely  neutral- 
ize the  inductive  effects. 


Electric   light   wires   are   being   put    under- 
ground in  Detroit. 


A  very  useful  electrical  invention,  tending  to 
lessen  the  possibility  of  accidents  in  factories, 
is  now  being  extensively  adopted  in  Leeds, 
Eng.  The  breaking  of  a  small  pane  of  glass, 
which  is  adjusted  against  the  wall  of  every 
room  in  the  mill,  will  at  once  stop  the  engine, 
an  electrical  current  being  established  between 
the  room  and  the  engineer's  room,  connecting 
with  the  engine's  throttle  valve,  shutting  off 
the  steam  in  an  instant.  By  this  means  the  en- 
gine" was  stopped  at  the  mill  in  New  Wortly  in 
a  few  seconds  when  a  girl  had  gotten  her 
clothes  entangled  in  an  upright  shaft,  and  she 
was  not  hurt. 

Watch  springs,  piano  strings  and  similar  ar- 
ticles are  being  successfully  tempered  by  elec- 
tricity. The  steel  is  wound  on  a  spool,  placed 
in  an  oil  bath  and  by  the  electric  current  kept 
at  the  exact  degree  of  redness  necessary  for  the 
temper  required. 

The  rapidity  with  which'our  Western  towns 
develop  is  one  of  the  wonders  of  the  age.  The 
city  of  Grafton,  North  Dakota,  which  is  only  8 
years  old,  has  300  electric  lights  on  its  streets. 

Cincinnati,  Ohio,  is  to  be  lighted  by  the 
Brush  system. 

Electric  lights  have  been  adupted  to  such  an 
extent  in  the  cities  and  towns  of  Guatemala, 
that  the  importation  of  mineral  oils  has  largely 
fallen  off.  At  the  capital  the  use  of  oil  has  di- 
minished one-half. 

The  Storage  Battery  Motor  Company  has 
been  incorporated  in  Chicago  with  a  capital  of 
$2,000,000.  The  company  will  manufacture 
and  sell  storage  batteries,  motors  and  street 
railway  equipment. 

The  Edison  light  plant  at  Calgary,  N.  W.  T., 
is  being  enlarged  under  the  supervision  of  Mr. 
J.  C.  Wilson,  superintendent  of  construction  of 
the  Edison  Light  Company  of  Canada. 

The  street  railway  companies  of  Springfield 
and  Lowell,  Mass.,  have  obtained  permission 
to  use  the  single  trolley  system  for  over-head 
conductors. 

Pueblo,  Colorado,  is  to  have"an  electric  street 
railway.  A  company  was  recently  organized 
with  a  capital  of  $500,000. 

The  San  Francisco  Electric  Light  and  Power 
Company  has  been  incorporaled  with  $1,000,000 
capital  stock. 

The  Bell  Telephone  Company  report  an  out- 
put of  32,000  instruments  during  the  past  year. 

The  aggregate  candle-power  of  the  electric 
lights  used  at  the  Paris  Exposition  was  273,812. 


Ill 
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MODEL  WIRED  BUILDING. 


Heretofore  competition  decided  the  character 
of  wire  to  be  used  in  buildings.  Now  the  very 
best  insulated  wiring  material  is  called  for  in 
all  specifications,  and  many  contracts  have 
been  fulfilled  regardless  of  expense,  which  are 
models  of  perfect  insulation. 

A  representative  of  this  paper  a  few  days 
ago  visited  the  new  building  of  the  Union 
Trust  Company  for  the  purpose  of  inspecting 
the  wiring  for  the  lights,  which  method  is  at- 
tracting so  much  attention  and  favorable  com- 
ment. This  building,  which  is  now  rapidly 
approaching  completion,  is  on  Broadway,  rear 
the  corner  of  Wall  street  and  the  contract  for 
wiring  the  same  is  one  of  the  largest  and  most 
complete  ever  given  out.  Properly  speaking, 
the  building  is  not  yet  being  wired,  nor  will 
not  be  until  it  is  about  ready  for  occupancy, 
but  what  amounts  to  practically  the  same 
thing,  it  is  being  conduited.  The  method  em- 
ployed of  conduiting  this  immense  twelve- 
story  building  is  one  so  perfect  in  every  way 
that  a  description  of  it  at  this  time  will  be  of 
exceeding  interest.  The  system  used  is  that  of 
the  Interior  Electrical  Conduit  Company,  of 
which  a  general  description  was  given  in  our 
last  issue,  and  the  work  is  being  done  under 
the  personal  supervision  of  Mr.  C.  H.  Du  Bois. 
Mr.  Du  Bois  has  been  engaged  in  electrical 
contract  work  for  the  past  25  years,  and  there 
is  probably  not  another  person  in  the  United 
States  so  well  qualified  to  undertake  such  a 
task  as  this.  He  is  a  practical  electrician,  and 
perfectly  understands  the  requirements  of  a 
perfect  system  of  wiring. 

While  our  representative  was  watching  the 
workmen  on  the  conduits,  Mr.  Du  Bois  came 
in,  and  kindly  consented  to  give  us  all  the  facts 
he  could  in  answer  to  our  inquiries  in  reference 
to  the  work. 

The  building  is  to  be  lighted  by  about  2,000 
lamps,  which  are  very  liberally  distributed 
throughout  every  floor.  We  noticed  in  many 
small  sized  rooms  provision  for  six  or  more 
lights.  There  are  to  be  1, 100  outlets,  and  the 
central  hanging  lamps  are  to  be  controlled  by 
a  switch  in  a  convenient  place  on  the  wall. 
Besides  the  main  cut-out  on  each  floor,  which 
controls  all  the  lights  on  the  floor,  each  room 
has  a  cut-out. 

"This  is  a  very  valuable  improvement  in 
wiring,"  said  Mr.  Du  Bois.  "It  is  very  con- 
venient to  be  able  to  cut  off  any  lamp,  room 
or  floor  at  will." 

The  conduits,  as  was  explained  in  our  last 
issue,  are  tubes  made  of  paper  prepared  in 
such  a  manner  as  to  render  them  extremely 
tough,  waterproof  and  heat-proof.  Of  these 
qualities  we  shall  speak  later.  The  tubes  are 
sufficiently  flexible  to  yield  to  any  inequality 
on  the  surface  on  which  they  are  to  be  laid. 
They  are,  without  question,  practically  inde- 
structible, and  when  a  building  is  tubed  in  this 
manner,  it  is  tubed  for  the  lifetime  of  the 
structure. 

"The  great  point  in  favor  of  this  method  of 
wiring  a  building,"  continued  Mr.  Du  Bois, 
"is  the  ease  with  which  the  wires  can  be 
reached  in  case  of  trouble  with  them.  We  do 
not  claim  to  be  able  to  prevent  possible  wire 
trouble,  such  as  crossing,  etc.  ;  what  we  do 
c'aim.  however,  is  that  in  case  a  wire  becomes 
defective  in  any  way  our  system  admits  of  the 
utmost  ease  of  its  removal  and  the  substitution 
of  a  good  wire,  with  as  great  ease,  and  this 
without  marring  the  plastering  or  any  part  of 
the  building ." 

"  You  know,"  continued  Mr.  Du  Bois,  "that 
under  the  old  method  of  wiring,  in  case  it  is 
necessary  to  remove  a  defective  wire,  the  plas- 
tering must  inevitably  suffer.  This  is  abso- 
lutely overcome  by  our  system." 

"How  about  the  heat  resisting  qualities  of 
your  conduits,  Mr.  Du  Bois."  inquired  the  re- 
porter; "supposing  a  couple  of  wires  within 
your    tubing     should     become    crossed,     and 


burned  out,  would  not  the  intense  heat  be  like- 
ly to  damage  the  conduit?" 

"To  answer  that  question  best,"  said  Mr. 
Du  Bois,  "I  will  relate  to  you  what  took  place 
during  the  tests  of  the  fire-proof  qualities  of 
our  tubing,  which  were  made  some  time  ago, 
The  Bo^rd  of  Fire  Underwriters,  and  others  in- 
terested were  present.  Two  wires  were  placed 
in  some  of  our  tubing,  and  connected  with  a 
dynamo.  The  current  used  was  intense;  so 
much  so  that  the  wires  were  soon  completely 
burned  up.  After  the  current  was  turned  off, 
my  son,  who  was  present,  blew  into  one  end 
of  the  tube  and  a  cloud  of  dust  and  ashes  came 
out  at  the  other,  showing  that  the  wires  had 
been  literally  cremated.  During  the  passage 
of  the  current  I  placed  my  hand  on  the  outside 
of  the  tube,  and  felt  only  a  slight  warmth,  that 
was  all.  Yet  the  heat  developed  within  was 
sufficient  to  completely  burn  the  wires  up. 
The  tubing  was  afterwards  examined,  and  the 
interior  was  found  to  be  uninjured  in  anyway  ; 
it  was  just  as  smooth  and  bright  as  it  was  be- 
fore the  tests.  These  tests  prove  beyond  ques- 
tion the  impossibil  ty  of  a  fire  starting  in  this 
way,  which,  of  course,  is  a  matter  of  great 
concern  these  days.  And  in  this  connection," 
he  continued.     "I  want  to  say  that  the  idea  of 


collected  in  this  trench  and  consequently  kept 
the  earth  around  the  conduit  in  a  very  moist 
condition.  I  tested  the  conduit  by  blowing  in 
at  one  end.  When  this  was  done  a  cloud  of 
powdered  soap-stone  came  out  of  the  other, 
showing  that  there  could  not  possibly  be  any 
dampness  within  the  conduit,  or  else  the  pow- 
dered soap-stone  would  have  come  out  in  the 
shape  of  mud." 

At  this  point  it  may  be  explained  that  pow- 
dered soap-stone  is  put  into  the  tubes  in  order 
to  facilitate  the  drawing  through  of  the  wires, 
etc. 

In  further  conversation,  Mr.  Du  Bois 
stated  that  the  merits  of  the  system  consisted 
of  its  safety,  accessibility  to  the  tubes  and  du- 
rability. Furthermore,  this  system  of  wiring 
is  more  economical  and  convenient  than  any  of 
the  old  methods.  A  building  tubed  in  this  man- 
ner need  never  be  disfigured  when  wires  are  to 
be  re-run  or  increased  in  number,  and  the 
tubing  cannot  possibly  get  out  of  order  in  any 
way.     Hence  its  economy. 

"Our  usual  method  of  laying  the  conduits." 
continued  Mr.  Du  Bois,  "is  to  fasten  them 
to  the  laths  or  bricks  of  the  walls,  ceilings  or 
floors  in  the  case  of  new  buildings,  before  the 
plaster  is  put  on.     When  the  plaster  is  applied 
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your  paper  in  getting  the  opinions  of  electri- 
cians on  this  very  important  question,  and 
others  of  like  nature,  is  one  of  the  best  things 
that  was  ever  projected.  It  is  a  very  timely 
topic,  and  I  think  that  your  work  will  result  in 
a  healthy  condition  of  electric  lighting  here- 
after, and  a  restoration  of  public  confidence. '' 

In  answer  to  inquiries  regarding  the  moist 
proof  and  waterproof  qualities  of  the  conduits, 
Mr.  Du  Bois  said  they  had  received  many 
practical  tests,  and  they  proved  their  supe- 
riority over  everything  else  that  had  ever  been 
used.  "That  fact"  said  he,  "that  there  is 
nothing  metallic  in  their  composition  is,  I  be- 
lieve, the  reason  that  no  condensation  takes 
place  inside  of  the  tubes,  and  the  compound 
with  which  they  are  thoroughly  impregnated, 
renders  them  waterproof. 

As  an  instance  of  their  being  waterproof  and 
moist  proof  Mr.  Du  Bois  cited  a  case  where 
these  qualities  were  severely  tested.  "At  Mr. 
Rockefeller's  place  at  Tarry  town,"  said  he, 
"  which  is  wired  by  our  sytem,  a  conduit  was 
laid  underground  between  the  engine-house 
and  barn.  After  the  trench  had  been  filled  in 
the  rains  caused  the  earth  to  sink,  making  a 
depression  along  the  line  of  the  conduit.    Water 


the  tubes  are  buried  therein  and  out  of  sight. 
The  ends  of  the  tubes  come  out  of  the  wall  at  the 
points  where  connections  are  to  be  made  with 
lamps  or  cut-outs,  and  the  wires  are  afterwards 
pulled  through  by  means  of  a  "fishing  wire." 
The  advantages  secured  by  this  will  be  readily 
apprehended.  By  the  old  methods  of  wiring, 
the  insulated  wires,  if  buried  in  the  plaster,  are 
in  immediate  contact  with  it,  and  there  is  no 
protection  to  the  insulation.  Decomposition 
takes  place,  as  a  result,  and  sooner  or  later 
the  insulation  is  destroyed  and,  of  course,  the 
wires  become  useless.  There  is  no  way,  in  a 
case  of  this  sort,  to  replace  the  defective  wires 
with  good  ones  without  taking  up  the  plaster 
and  making  life  miserable  to  the  tenants.  Our 
system  obviates  all  of  this." 

In  answer  to  an  inquiry  as  to  what  kind  of 
wire  would  be  used  for  the  lights,  Mr. 
Du  Bois  replied  that  it  was  not  definitely  settled 
yet,  but  that  probably  duplex  flexible  wire 
would  be  used. 

A  very  good  plan  of  protecting  the  conduits 
containing  the  wires  connecting  with  the  mains  is 
adopted.  These  are  laid  under  the  surface  of  the 
tiles  in  wooden  trenches  and  then  pitch  is  poured 
over  them,  forming  a  conglomerate  mass  of  pitch 
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and  conduits  By  this  means  absolute  protection 
from  moisture  and  mechanical  injury  are  secured 
at  points  where  wires  would  ordinarily  be  exposed 
to  danger  of  disturbance. 

It  is  Mr.  DuBois'  opinion  that  this  job  of  wiring 
will  be  the  most  complete  and  perfect  ever  accom- 
plished in  all  his  experience.  He  wired  the  Mills 
Building,  on  Broad  street,  while  being  erected, 
some  years  ago,  and  since  his  connection  with  the 
Interior  Electrical  Conduit  Company  has  wired  the 
elegant  residence  of  Mr.  Rockefeller,  at  Tarrytown  ; 
the  residence  of  J.  Pierpont  Morgan,  the  new 
telephone  building  in  38th  street,  and  many  other 
private  residences  and  business  buildings,  all  of 
which  work  is  giving  the  utmost  satisfaction. 

Mr.  Du  Bois  has  at  different  times  been  con- 
nected with  the  Holmes  Burglar  Alarm,  the 
American  District  Telegraph,  Edison's  and  the 
Electric  Enterprise  Company,  mainly  in  con- 
struction work.  He  represented  the  Bell  Tele- 
phone interests  in  Mexico  for  over  a  year.  But 
judging  from  his  earnestness  of  manner  in  connec- 
tion with  his  present  duties  he  evidently  finds  more 
satisfaction  in  the  work  than  in  all  his  other 
experiences,  piobably  from  the  fact  that  he  is  work- 
ing in  the  interest  of  something  that  has  genuine 
and  enduring  merit. 


ELECTRICAL    PATENTS    GRANTED    DEC. 

24,  1889. 


417,742.  Llectric  cam;  Henry  S.  Prentiss, 
New  York,  N.  Y. 

417,747.  Device  for  suspending  electrical 
conductors  ;  Sidney  H.  Short,  Cleveland,  O. 

4#i  7, 753.  Time  distributer  for  electric  clocks  ; 
Louis  H.  Spellier,  Philadelphia,  Pa.,  assignor 
to  the  Spellier  Electric  Time  Company,  same 
place. 

417,758.  Automatic  circuit  closer;  John 
Yon  der  Kammer,  New  York,  N.  Y.,  assignor 
of  one-half  to  James  Ward  Packard,  same 
place 

417.787.  Incandescent  lamp  socket;  James 
W.  Packard,  New  York,  N.  Y.,  assignor  to  the 
Westinghouse  Electric  Company,  Pittsburgh, 
Pa. 

417.788.  Incandescent  lamp  socket ;  James 
W.  Packard,  New  York,  N.  Y. ,  assignor  to  the 
Westinghouse  Electric  Company,  Pittsburgh, 
Pa. 

417.789.  Incandescent  electric  lamp  ;  James 
W.  Packard,  New  York,  N.  Y.,  assignor  to  the 
Westinghouse  Electric  Company,  Pittsburgh, 
Pa. 

417,794.  Armature  for  electric  machines  ; 
Albert  Schm  d,  Allegheny,  and  Nikola  Tesla, 
Pittsburgh,  assignor  to  the  Westinghouse  Elec- 
tric Company,  Pittsburgh,  Pa. 

417,814.  Galvanic  battery;  Patrick  B.  De- 
lany,  New  York,  N.  Y. 

417,842.  Device  for  an  electric  car-signal; 
John  P.  Runkel,  Milwaukee,  Wis. 

4i7,9zo.  Electric  heating  apparatus  for  elec- 
tric railways  ;  Rudolph  M.  Hunter,  Philadel- 
phia, Pa.,  assignor  to  the  Electric  Car  Com- 
pany, of  America,  same  place. 

417,923.  I- lectro-therapeutic  apparatus; 
Frederick  J.  Kneuper,  New  York,  N.  Y. ,  as- 
signor to  Emilie  Louise  Kneuper  and  Chas.  G. 
Willing,  same  place. 

417.926.  Electric  circuit  controller;  Fred- 
erick A.  Lane,  New  Haven,  Conn.,  assignor  of 
one-half  to  Frank  E.  Morgan,  same  place. 

417.927.  Automatic  electric  clock-winding 
device  ;  Frederick  A.  Lane,  New  Haven,  Conn., 
assignor  of  one-half  to  Frank  E.  Morgan,  same 
place. 

417,928      Hectric  winding  clock  ;  Frederick 
A.  Lane,  New  Haven,  Conn.,  assignor  of  one- 
half  to  Frank  E.  Morgan,  same  place. 
u4 1 7, 9 \7-     Motor-truck  ;  Edgar  Peckham,  New 
,  e\frk,  N.  Y. 

c  abi7,9/+-     Electric  railway  contact;   Francis 
.   stiBlackwell.  New  York,  N.  Y. 
w',17,992      Underground      electric     conduit; 
in  Dell,  St.  Louis,  Mo. 


418.069.  Electrical  toy;  Henry  G.  Rogers, 
Washington,  D.  C. 

418.070.  Electrical  toy;  Henry  G.  Rogers 
and  Andrew  M.  Coyle,  Washington.  D.  C. 

418,120.  Magneto-electric  machine;  Web- 
ster Gillette,  New  York,  N.  Y.,  assignor  to  C. 
F.  Gillette,  same  place. 

418,125.  Electric  synchronizing  device  for 
clock  pendulums  ;  James  Hamblet,  Brooklyn, 
N.  Y. 

418,138.  Metallurgical  filter;  John  S.  Mc- 
Arthur,  Pollokshields,  County  of  Renfrew,  Scot- 
land. 

418, 140.  Electrode  for  secondary  batteries  ; 
Harry  G.  Osburn,  Chicago,  111. 


C.  B.  James,  of  98  Lake  Street,  Chicago, 
dealer  in  fine  tools  for  accurate  measurement, 
has  just  issued  the  advance  sheets  of  his  cata- 
logue for  1890.  The  catalogue  is  fully  illus- 
trated and  contains  much  valuable  information 
in  the  way  of  tables,  etc.  Wire  gauges  and 
other  tools  used  by  electrical  people  are  here 
found,  and  users  of  such  would  do  well  to 
communicate  with  Mr.  James. 

Mr.  Eugene  T.  Lynch,  Jr.,  of  120  Broadway, 
this  city,  has  secured  the  contract  to  establish 
a  light  station  in  Hampton,  Va.  In  addition 
to  Hampton,  Elizabeth  City  and  several  adja- 
cent institutions  will  be  lighted  from  this 
station.  Fifty  2,000  c.  p.  arc  lights  and  8,100 
16  c.  p.  incandescent  lamps  will  be  used,  and 
the  plant  complete  will  be  one  of  the  finest  in 
the  South. 
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THE  WORLD'S  TELEGRAPH-TELEPHONE 
LINES. 

The  total  length  of  the  telegraph  lines  of  the 
world  amounts  to  557,-64  miles.  Europe,  216,- 
490;  America,  163.642  ;  Asia,  46,800;  Austra- 
lia, 24,204,  and  Africa,  12,060  miles.  There 
have  to  be  added  950  submarine  cables,  774  of 
which  are  laid  in  European  seas,  and  have  a 
total  length  of  3,  200  miles,  while  the  remain- 
ing 176,  with  a  length  of  cable  of  85,850  miles, 
belong  to  companies.  The  service  of  these 
lines  is  carried  out  by  160,000  offices. 

Telephonic  statistics  are  as  follows  :  The 
United  States,  739  exchanges  and  158,712  sub- 
scribers; Germany,  164  exchanges  and  31,325 
subscribers;  England,  122  exchanges  and 
20,420  subscribers  ;  Sweden,  137  exchanges 
and  12,864  subscribers;  France,  28  exchanges 
and  9,847  subscribers;  Switzerland,  71  ex- 
changes and  7,626  subscribers  ;  Russia,  36  ex- 
changes and  7,589  subscribers  ;  Italy,  28  ex- 
changes and  6, 183  subscribers  ;  Belgium,  4,674 
subscribers  ;  Austro-Hungary,  4,200  sub- 
scribers ;  Norway,  21  exchanges  and  3,930 
subscribers;  Holland,  9  exchanges  and  2,876 
subscribers  ;  Spain,  2,218  subscribers  ;  Den- 
mark, 1,837  subscribers  ;  Portugal,  2  exchanges 
and  890  subscribers.  The  town  with  the 
largest  number  of  subscribers  is  Berlin,  having 
upward  of  10,00.0,  and  followed  by  New  York, 
6,900;  Paris,  with  over  5,000,  and  London 
about  that  amount. — London  Standard. 


PUBLISHED     SIMULTANEOUSLY    IN    WASHINGTON    AND 
NEW    YORK. 
Washington,  D.  C  ,  November  1,  1889. 
The  following  of  interest  to  you  appears  in  this 
week's  Public  Opinion  : 

ECONOMIC    VALUE    OF    ELECTRICITY. 

Mr.  A.  R.  Foote's  book  on  the  Economic  Value 
of  Electric  Light  and  Power  is  of  more  than 
ordinary  interest  to  the  public  at  the  present  time, 
when  there  is  so  much  doubt  expressed  in  various 
quarters  as  to  the  danger  invested  in  the  wires 
which  contain  the  electricity  used  ior  lighting  our 
cities  and  for  a  motive  power.  The  subject  is 
treated,  as  the  title  indicates,  from  an  economic 
point  of  view,  and  it  is  well  worth  careful  study. 
The  book  is  full  of  statistics  and  arguments  favoring 
the  general  adoption  of  electricity  for  lighting  and 
as  a  motive  power ;  and  the  statements  are  very 
clear,  comprehensive,  and  conclusive.  The  author 
says  :  "To  speak  of  the  dangers  of  the  electric 
service  is  a  misnomer,"  and  he  gives  extracts  from 
the  reports  of  the  fire  departments  in  several  large 
cities,  showing  that  a  large  percentage  of  the  fires 
is  caused  directly  by  oil.  Selections  from  papers 
written  by  insurance  experts  are  quoted,  proving 
that  electricity,  when  properly  handled,  is  the  force 
most  easily  controlled  and  least  hazardous,  and  that 
electric  lighting  is  the  best  and  safest  form  of 
artificial  illumination.  The  testimony  of  eminent 
physicians,  showing  the  hygienic  advantages  of 
electric  light  in  our  public  theaters  and  halls,  is 
also  given.  Much  of  the  mystery  connected  with 
electricity  to  the  average  person  is  caused  by 
ignorance,  or  a  very  slight  knowledge  of  what  is  in 
reality  the  greatest  force  which  man  has  ever  made 
his  servant.  Mr.  Foote  treats  the  subject  in  an 
intensely  practical  manner,  and  uses  language 
which  is  intelligible  to  the  general  reader.  He 
defends  in  a  most  able  way  a  subject  which  has 
been  so  misrepresented  by  ignorant  or  unscrupulous 
writers,  and  throws  much  light  upon  a  force  which 
is  but  little  understood  by  the  masses  as  yet.  The 
author  has  brought  together  recent  facts  and  testi- 
monies, and  has  presented  to  the  public  a  most 
useful  and  convenient  volume  on  a  subject  with 
which  we  ought  to  be  far  more  familiar. 
Yours,  very  truly, 

The  Public  Opinion  Co. 


The  Westinghouse  Electric  Company  has 
received  orders  for  three  incandescent  electric 
light  plants  from  San  Salvador,  South  America. 
These  are  regarded  as  a  result  of  the  visit  of 
the  Pan-American  congressional  delegates. 

The  New  Bedford,  Mass.,  Gas  Light  Com- 
pany is  now  putting  into  its  electric  lighting 
station  two  50-arc-light  dynamos  of  the  Water- 
house  patent,  intended  to  supply  power  for  arc 
lights  for  stores  and  commercial  use,  and  each 
dynamo  has  a  capacity  of  500  incandescent 
lights. 

Savannah,  Ga. ,  will  abandon  the  tower  system 
of  electric  lighting  and  substitute  the  ordinary 
method.  One  hundred  arc  lights  are  to  be  added 
to  the  present  number. 

The  Double  Cylinder  Law  Battery 

THE  STANDARD  FOR  ALL  OPEN    CIRCUIT  WORK. 

ITS    TMITNTTia;    "STZHJAH- 


The  Negative  Element  has  147  square  inches  of  surface,  which  is  more  than  double 

the  surface  found  in  any  other  !    The  Cell  contains  2  %  pints  of  solution, 

which  is  nearly  double  that  in  any  other  cell  I 

No  Sunning  over  or 
Creeping  of  Salts. 

No  Evaporation. 

No  Corrosion. 

No  Renewal  of  Nega- 
tive Element. 

Requiring  no  Care. 

Costing  nothing  for 
Renewals  except  for 
Zinc  and  Solution  (a 
trifle)  in  from  two 
to  four  years. 

White  Flint  Slass  Jar. 

Black  Rubberoid  Cover 

Lock  Seal  Top. 

Pure  Zinc. 

Pure  Sal  Ammoniac. 

Fewest  Parts. 

l\4  ins.  square.  7Ji  ins.  high. 
The   Law   Battery    is   kept    in   stock   and  for   sale    by    all 
reliable    supply    houses. 

SOEO.  L.  HENZEL,  San  Francisco,  Cal.,  ior  Pacific  Coast. 
HIBBARD   ELECTRIC  M'FQ &  SUPPLY  CO.,  Montreal,  for  Canada. 
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The  reaction  in  public  sentiment  in  favor  of 
the  resumption  of  electric  lighting  is  becoming 
more  and  more  pronounced,  and  the  question 
now  is,  "what  can  be  done  to  relieve  the  em- 
barrassment?" Everybody's  hands  seem  to 
be  tied,  and  nothing  tangible  is  promised. 
There  is  no  doubt  of  the  possibility  of  making 
overhead  wires  safe  if  constructed  properly  and 
intelligently.  The  many  replies  we  have  re- 
ceived to  our  circular  in  reference  to  the  ques- 
tion of  making  electric  light  wires  safe,  are  al- 
most unanimous  on  that  point,  and  we  com- 
mend these  articles  to  the  careful  considera- 
tion of  the  Board  of  Electrical  Control  and 
other  municipal  officers  interested.  The  com- 
panies, no  doubt,  are  ready  and  willing  to  go 
ahead  and  restore  the  lights  when  permitted. 
We  do  not  see,  however,  how  any  permanent 
settlement  of  the  differences  can  be  effected 
until  the  persons  representing  the  city  in  elec- 
trical operations  are  electricians  not  only  in 
name  but  in  fact.  Politicians  can  no  more  be 
entrusted  to  deal  with  the  scientific  questions 
that  naturally  arise  in  connection  with  elec- 
tric lighting  than  a  pig  could  govern  a  State, 
and  the  sooner  a  board  of  practical  electricians 
is  substituted  for  the  present  "wire  pulling" 
ring,  the  sooner  shall  we  have  electric  lights 
back  again.  All  agree  now  that  there  is  greater 
danger  to  our  citizens  without  the  lights  than 
there  was  with  them,  and  New  York  to-day 
stands  in  the  anomalous  position  of  being  the 
only  city  in  the  United  States  without  electric 
street  lights.  The  change  from  gas  to  elec- 
tricity, although  very  marked,  is  as  nothing 
compared  with  the  change  from  electricity  to 
gas.  It  reminds  one  of  the  traditional  Egyptian 
darkness.  There  is  one  thing  certain,  how- 
ever, in  the  present  chaotic  state  of  affairs,  the 

rc  absence  of  the  electric  light  has  created  a  very 
.  strong  and  general  sentiment  in  its  favor,  and 

.    when  it  is  restored  as  a  street  illuminant  it  will 


be  hastily,  welcomed.  The  work  of  destruc- 
tion of  the  wires  is  about  complete.  Nothing 
is  left,  and  what  the  next  step  will  be  no  one 
can  prophesy.  The  junk  dealers  have  taken 
advantage  of  the  situation,  and  profited  greatly 
as  a  result.  One  of  the  men  who  had  a  con- 
tract to  destroy  the  lines  is  a  junk  dealer  by 
trade.  It  looks  as  though  politics  was  the 
heart  and  soul  of  the  shameful  crusade  against 
the  wires. 

Mr.  C.  J.  Kintner,  the  well-known  electrical 
expert,  supplements  his  views  on  the  question 
of  making  electric  light  currents  safe,  which 
were  published  in  the  issue  of  January  4,  with 
a  letter  giving  some  additional  and  valuable 
information  on  the  subject.  Mr.  Kintner  de- 
scribes the  system  of  concentric  conductors 
used  in  London  which  has  proved  to  be  effi- 
cient in  the  safe  transference  of  high  potential 
currents,  and  believes  that  if  a  line  carrying 
10,000  volts  can  be  operated  with  safety  in 
London,  there  is  no  reason  why  electric  light- 
ing cannot  be  conducted  with  safety  in  this 
country.  He  also  makes  prominent  the  fact 
that  the  electric  light  service  in  London  is  in 
the  hands  of  competent  electricians,  and  is 
subject  to  rigorous  laws. 

Mr.  Kintner  advances  a  novel  theory  as  to 
the  cause  of  the  subway  explosions  which 
occur  occasionally  in  this  city.  In  his  opinion 
leaky  gas  mains  are  not  the  cause  of  these  up- 
heavals ;  they  are  chargeable  to  self-generated 
gases  in  badly  engineered  conduits.  These 
dangerous  gases  are  evolved  by  the  galvanic 
action  between  the  lead,  iron  and  other  dis- 
similar metals  used  in  the  construction  of  sub- 
way lines. 

Mketing  of  the  Electrical  Board. — The  first 
meeting  of  the  Board  of  Electrical  Control 
since  last  October  was  held  in  the  mayor's 
office,  January  9th.  Their  report  of  recent 
operations  says  the  rules  and  regulations  of  the 
Board  are  universally  violated,  thai  "dead'' 
poles  and  wires  make  up  from  thirty  to  fifty 
per  cent,  of  all  those  existing,  and  charges  the 
electric  light  companies  with  utter  recklessness 
and  carelessness  in  throwing  the  burden  of  re- 
moving unused  lines  upon  the  city.  The  re- 
port dwells  at  some  length  upon  the  aesthetic 
features  of  the  situation.  The  Board  objects  to 
many  of  the  poles  because  they  are  crooked 
and  unpainted.  Mr.  Henry  S.  Kearney,  the 
engineer  of  the  Board,  submitted  his  report. 
He  says  the  condition  of  the  subways  was  satis- 
factory in  the  main.  The  mayor  announced  it 
as  his  opinion  that  the  work  on  the  Third  and 
Eighth  avenue  subways  was  done  in  a  very 
loose  and  careless  manner,  and  did  not  believe 
it  was  done  under  proper  regulations.  He 
did  not  agree  with  the  report.  The  report, 
however,  was  adopted,  Mayor  Grant  being  in 
the  minority.  m 

Cable  Earnings. — The  gross  earnings  of  the 
Commercial  Cable  Company  for  the  quarter 
ending  December  31,  partly  estimated,  were 
$495,189,  and  net  $320, 187.  The  statement  for 
the  year  shpws  gross  earnings  of  $1,789,387, 
and  net  $1,089,379.  Interest  charges  for  the 
year  were  $^40,256,  being  six  per  cent,  upon 
S2.337»6oo  of  debenture  bonds,  and  sinking 
fund  requirements  were  $200,000,  a  total  of 
$340,256,  leaving  $749,123.  or  more  than  eleven 
per  cent,  applicable  to  the  stock.  An  Atlantic 
cable  company  which  can  show  earnings  equal 
to  eleven  per  cent,  with  the  present  sharp  com- 
petition, must  be  pretty  well  managed. 

The  Duluth  Electric  Light  Company. — The 
Duluth  Electric  Light  and  Power  Company  of 
Duluth,  Minn.,  has  had  a  year  of  unprecedented 
prosperity.  Two  750  sixteen  c.  p.  incandes- 
cent dynamos  of  the  Westinghouse  alternating 
current  system  have  been  added  to  its  plant,  and 
its  motive  power  has  been  greatly  increased. 
It  is  behind  in  its  orders  for  wiring  of  build- 
ings, etc.,  and  the  demand  for  help  far  exceeds 
the  supply. 


Great  Electrical  Inventions. — Among  the 
great  successful  inventions  in  the  practical  ap- 
plication of  electricity,  the  United  States  may 
claim  the  telegraph,  trie  telephone,  the  incan- 
descent light,  and  unquestionably  the  micro- 
phone. The  latter  was  invented  by  Hughes  in 
England,  but  he  lived  the  greater  part  of  his 
life  in  the  United  States,  where  he  obtained  his 
education  which  led  him  to  the  invention.  To 
France  belongs  the  invention  of  the  accumula- 
tor and  Gramme  ring  ;  Italy,  the  battery  and 
Pacinotti  ring ;  England,  the  self-exciting 
dynamo  ;  Germany,  the  drum  armature ; 
Russia,  the  commercial  arc  lamp. 

Census  of  Electrical  Industries. — Mr.  Allen  R. 
Foote,  special  agent  electrical  industry,  census 
office,  Washington,  is  sending  to  "all  persons 
interested  in  the  electrical  industry  "  a  circular 
and  a  "preliminary  schedule,"  the  latter  con- 
taining questions  on  subjects  relating  to  the 
character  of  business,  officers,  etc ,  which  are 
to  be  answered  and  returned  to  Mr.  Foote.  If 
any  person  or  company  fails  to  receive  a 
schedule  Mr.  Foote  would  be  glad  to  be  ap- 
prised of  the  fact  so  that  he  may  forward  the 
same.  His  address  is  that  at  the  head  of  this 
paragraph. 

A  Telephone  Company  in  Court.— The  People's 
Telephone  Company  of  Philadelphia  is  before 
the  New  Jersey  Court  of  Chancery  on  a  com- 
plaint of  certain  stockholders.  They  aver  that 
the  annual  meeting  of  the  company  in  August 
last  was  packed  in  the  interest  of  certain  par- 
ties and  that  there  was  an  over- issue  of  500,000 
shares  of  stock.  An  injunction  was  granted 
restraining  the  board  of  directors  elected  at  the 
annual  meeting  from  transacting  any  business 
until  an  investigation  can  be  made. 

Electric  Lighting  in  Havana  — The  electric 
lighting  plant  of  the  Spanish  American  Gas 
Light  and  Power  Company  in  Havana,  Cuba, 
now  comprises  three  1,500  light  Westinghouse 
alternating  machines,  and  six  50-light  Thom- 
son-Houston arc  machines. 

It  is  interesting  to  note  the  high  degree  of 
efficiency  attained  in  the  operation  of  the  Cin- 
cinnati Inclined  Plane  Electric  Railway.  Every 
part  of  the  equipment  is  of  the  best  material, 
and  represents  the  latest  improvements  in 
electric  railway  machinery.  The  results  show 
that  it  is  economical  in  electric  railway  man- 
agement as  well  as  in  everything  else  to  be 
thorough  and  use  only  first-class  material. 

The  Westinghouse  Electric  Company  has 
secured  a  contract  for  a  plant  of  6000  incan- 
descent and  200  arc  lights,  to  be  located  in 
Willamette,  California.  This  is  the  largest  light 
contract  let  on  the  Pacific  coast,  and  one  of  the 
largest  in  the  United  States. 

A  chair  of  electrical  engineering  has  been 
established  in  the  Western  University  at  Pitts- 
burgh. Prof.  C.  V.  Kerr,  a  graduate  of  Stevens 
Institute  and  of  the  Western  University,  will  be 
instructor. 

Some  Chicago  merchants  have  established  an 
electric  light  plant  of  their  own  for  the  purpose 
of  illuminating  the  fronts  of  their  stores,  as  well 
as  the  interior. 

The  White  Plains,  N.  Y.,  Gas  and  Electric 
Light  Company  will  increase  its  capital  to 
$150,000  in  order  to  extend  its  plant. 

J.  H.  Herrick  has  been  elected  President  of 
the  Sprague  Electric  Railway  and  Motor  Co., 
vice  E.  H .  Johnson  resigned. 

The  Fremont,  Ohio,  Gas  Company  has  been 
absorbed  by  the  Electric  Light  Company  at  a 
cost  of  $75,000. 

The  new  electric  railway  in  Covington,  Ky., 
is  to  be  opened  on  March  15th. 

Seymour,  Ind.,  is  to  be  illuminated  by  elec- 
tricity. 


THE    ELECTRIC    AGE. 


<! 


PROF.  GEORGE  FORBES,  F.  R.  S.  OF  LON- 
DON'. ENGLAND. 


Prof.  George  Forbes,  F.  R.  S. ,  of  London,  a 
member  of  the  Royal  Society  of  Electrical  Engi- 
neers, is  staying  at  the  Windsor  Hotel,  in  this  city. 
He  has  inspected  all  the  principal  electric  lighting 
stations  in  Europe  and  has  made  the  subject  of 
electric  lighting  a  study  for  years. 

In  reference  to  the  agitation  over  electiic  light- 
ing in  this  city,  Prof.  Forbes  expressed  himself  as 
follows  : 

"What  has  most  impressed  me  in  my  various 
visits  to  this  country,  especially  in  New  York,  is 
the  very  temporary  manner  in  which  circuits  have 
been  constructed  and  the  great  risks  run  by  the 
corporations  who  started  the  lighting  for  the  sake 
of  a  temporary  profit ;  whereas  in  Europe  these 
who  have  initiated  electric  lighting  from  central 
stations,  especially  with  high  pressure,  have  fore- 
seen the  absolute  necessity  of  adopting  every  pre- 
caution against  tire  and  life  risks  in  the  interests 
of  electric  lighting  generally.  This  period  of  bad 
work  in  New  York  has  seemed  to  me  and  other 
electricians  abroad  to  be  followed  by  a  period  of 
incompetent  supervision  by  the  Board  of  Electrical 
Control,  and  finally  to  be  followed  by  panicky  legis- 
lation on  the  pan  of  civic  authorities,  which  is  tell- 
ing disastrously  against  the  progress  of  electric 
lighting  in  all  parts  of  the  world.  In  London  and 
in  England  generally  the  principal  control  has 
been  handed  over  by  Act  of  Parliament  to  the 
Board  of  Trade,  which  is  a  Government  depart- 
ment. When  applications  for  powers  to  light  a 
district  have  been  applied  for,  the  Board  of  Trade 
on  several  occasion.-,  has  appointed  a  commission- 
er to  hold  inquiry  and  to  hear  evidence  as  to  the 
conditions  under  which  such  power  should  be 
granted  The  Board  of  Trade  has  also  on  special 
questions,  such  as  the  conditions  under  which 
overhead  wiring  shall  be  allowed,  consulted  with 
the  Council  of  the  Institution  of  Electrical  Engi- 
neers and  thus  obtained  the  best  possible  technical 
advice  as  to  rules  and  regulations.  Further,  in 
every  case  where  the  Board  of  Trade  has  made 
regulations  it  has  also  regulated  penalties,  and 
otherwise  given  power  by  which  its  regulations  are 
certain  to  be  enforced.  As  far  as  I  have  been  able 
to  see,  in  all  these  points  the  action  of  the  Board 
of  Trade  differs  very  much  from  the  action  of  your 
Board  of  Electrical  Control. 

"The  Board  of  Trade  has  a  permanent  electric- 
al expert  whose  duty  it  is  to  give  them  advice  and 
see  that  their  regulations  are  carried  out.  Their 
technical  adviser  is  Major  Cardew,  who  is  a  skilled 
electrician,  and  who  is  always  anxious  to  call  in 
the  assistance  of  men  of  technical  experience,  as 
represented  by  the  Council  of  the  Institution  of 
Electrical  Engineers.  Electric-light  currents  ha\e 
been  distributed  in  London  by  means  of  overhead 
wires  in  the  past,  but  in  the  future  everything  will 
be  put  underground.  I  may  say  that  our  over- 
head work  has  always  been  done  by  the  electric- 
light  companies  with  great  judgment  and  foresight, 
and  with  a  view  to  their  permanent  rather  than 
their  temporary  interest.  The  overhead  work  has 
been  done  in  an  admirable  manner,  with  the  best 
insulation  and  with  perfect  mechanical  ccn-iruc- 
tion  ;  and  even  with  a  pressure  of  2,500  volts  alter- 
nating current  no  damage  to  the  wires  has  occurred 
and  no  deaths  from  the  high  tension  currents. 
Both  the  public  and  the  electric-light  companies 
feel  that  for  permanent  work  the  conductors  must 
go  underground  :  this  substitution  is  going  on 
gradually,  and  before  many  years  have  elapsed  will 
be  completed.  All  the  permanent  new  work  is 
now  being  put  underground. 

"  We  have  been  operating  high-tension  currents 
in  London  for  some  years  without  any  deaths,  and 
this  is  simply  due  to  the  fact  that  proper  care  was 
taken  in  the  construction  of  the  lines.  I  believe 
that  the  application  of  similar  methods  in  New 
York  city  would  result  in  the  same  degree  of  safetv. 
"  I  know  of  cases  where  underground  distribu- 
tion has  been  in  use  in  Europe  for  about  six  years 
with  perfect  success.  The  Grosvenor- Gallery 
station  which  uses  the  alternating  currents  of 
2,500  volts,   has   had   many   miles  of  conduit  at 


work  for  several  years.  In  Milan,  also,  similar 
currents  have  been  used  underground  for  several 
years,  and  in  many  other  places  which  might  be 
mentioned.  For  that  matter  in  most  continental 
towns  the  electric  light  wires  are  placed  under 
ground. 

"It  is  not  only  demonstrated  by  theory,  but  by- 
practice  as  well,  that  currents  can  be  operated  suc- 
cessfully and  safely  underground.  The  best  evi- 
dence of  this  is  perhaps  to  be  got  from  the  action 
of  the  London  companies.  Take,  for  example, 
the  London  Electric  Supply  Company,  which  has 
invested  something  like  ^250,000  in  overhead 
conductors  and  which  is  now  going  to  the  expense 
of  putting  the  whole  of  these  underground  ;  and 
the  Metropolitan  Electric  Supply  Cc  mp  any,  which  is 
using  a  large  portion  of  its  capital  of  ^"500, 000  in 
putting  its  mains  totally  underground. 

"European  electricians  do  not  agree  with  the 
stitement  made  by  the  great  American  electrician, 
Thomas  A.  Edison,  that  putting  the  high-tension 
wires  of  this  city  underground  would  increase  the 
danger.  If  he  made  such  a  statement  I  think  it 
must  have  been  a  hasty  and  hardly  sufficiently  con- 
sidered statement,  because  in  his  conversation  re- 
cently with  electricians  in  Europe  I  think  he  must 
have  realized  the  general  impression  that  the  dan- 
ger from  electiic  shocks  is  thus  almost  entirely 
prevented. 

"  The  subways  in  this  city,  I  have  observed,  are 
constructed  either  of  wrought  or  cast  iron  pipe  laid 
in  cement,  or  cement-lined  pipe  laid  in  cement.  I 
consider  that  this  is  one  of  the  most  convenient  and 
satisfactory  means  of  laying  the  conductors,  pro- 
vided always  that  the  insulation  of  these  conduc- 
tors is  of  the  best  possible  description.  The  draw- 
ing-in  system,  involving  the  use  of  wrought-iron 
pipe  from  two  to  six  inches  in  diameter,  has  been 
extensively  used  in  London,  and  alternating  cur- 
rents of  2,500  volts  have  been  conducted  through 
them  with  entire  success.  We  have  had  no  expe- 
rience with  cement-lined  pipes  in  England,  but  we 
would  certainlv  prefer  them  to  the  ordinary  iron 
pipe. 

"  I  may  say  that  the  present  tendency  in  incan- 
descent lighting  in  England  is  almost  entirely  in 
favor  of  the  alternating  current  system.  I  think 
that  nine-tenths  of  the  capital  which  is  now  being 
expended  in  electric  lighting  in  London  is  for  cen- 
tral stations  on  the  alternating  current  system. 
There  are  districts,  however,  where  the  continuous 
current  at  low  pressure  can  be  worked  econom- 
ically :  such  as  the  St.  James  district,  which  in- 
cludes all  the  clubs — highly  concentrated  districts 
where  the  lights  are  applied  up  to  late  hours  of  the 
night.  This  is  one  of  the  special  cases  where  that 
system  can  be  tiS'd  economically. 

"I  consider  both  systems  absolutely  safe  as  re- 
gards electric  shocks  if  the  insulation  is  ]  roperly 
attended  to,  and  if  the  total  system  is  under  proper 
supervision  and  regulations.  The  risk  of  fire 
would  also  be  trifling  if  these  conditions  could 
always  be  fulfilled  ^As  a  matter  of  fact,  however, 
fire  risks  are  greater  where  large  quantities  of  elec- 
tricity are  introduced  into  houses  than  when  a  high 
pressure  is  adopted  ;  and  I  also  consider  that  the 
separation  of  the  mains  in  the  streets  from  the 
wiring  in  the  houses  by  means  of  the  alternating- 
current  converter  is  a  great  security,  wtoen  proper 
steps  are  taken  to  insulate  the  high  pressure  current 
of  the  streets  from  the  houses." 


CAN     ELECTRIC     CURRENTS     BE     MADE 
SAFE: 


WHAT    PROMINENT    ELECTRICIANS    HAVE    TO    SAY    ON 
THE    SUBJECT. 

The  following  replies  in  answer  to  our  circular 
on  the  above  named  subject  have  been  received 
since  the  discussion  in  our  last  and  previous  issues  : 

THOMAS    I).    LOCK  WOOD, 

ELECTRICAL      EXPERT,       AMERICAN      BELL      TELEPHONE 

CO. ,     BOSTON,     MASS. 

Question  1  — Can  over-head  electric  light  lines 

be  rendered  reliably  safe  at  all  times?     If  so.  how? 

Answer.  — I    think    they    can   generally,    yet  no 


^matter  how  carefully  they  are  constructed  and 
maintained  contingencies  will  rise  which  cannot 
be  foreseen,  just  as  in  the  operation  of  railways  or 
any  other  business. 

Question  2. — In  your  opinion,  is  there  any  reli- 
able and  durable  method  of  insulation  which  can 
be  applied  to  over-head  electric  light  wires,  and 
which  will  absolutely  prevent  any  escape  of  current, 
particulaily  in  wtt  weather? 

Answer. — Yes  several,  if  pains  are  taken,  to  lot  k 
out  for  wear  and  tear;  by  dai;y  and  even  more 
f  equent  testing,  and  by  prompt  removal  of 
defective  wire. 

Question  3  — Is  there,  in  your  opinion,  any 
reliable  method  of  laying  electric  light  wires  under 
ground?     li  yes,  please  state. 

Answer.  —  Not  by  any  but  the  common  sense 
method.  Knowing  what  is  to  be  done  it  can  be 
done.  I  am  quite  certain  that  a  proper  conduit 
can  be  made  Tor  electric  light  wires  alone  which 
can  be  made  quite  safe. 

Question  4.  —  In  your  opinion,  would  the  existing 
dangers  be  entirely  overcome  by  placing  the  wires 
under  ground? 

Answer. —  No.  Danger  will  always  exist  where 
any  of  the  forces  of  nature  are  employed.  It  can 
however,  be  much  minimized  by  proper  care. 

Question  5.  — How,  in  your  opink  n,  can  the 
danger  to  life  and  propeity.  so  frequently  ex- 
emp  ified  of  late,  becomp'etely  overcome? 

Answer. — It  cannot  at  all  ;  but  it  can  be  cut 
down  very  materially  by  the  best  work,  the  best 
men  and  the  best  materials.  By  good  construction, 
constant  watchfulness,    and  careful    maintenance. 

Question  6. — What  means  should  be  adopted  to 
prevent  fire  in  case  of  derangement  on  electric 
light  circuits  running  into  buildings? 

Answer. — A  cut-out  inside  operated  from  the 
outside  Wires  run  on  non-combustible  bases, 
and  fuses  at  all  necessary  points  with  a  receptacle 
to  catch  molten  metal. 

The  subject  is  one  which  cannot  properly  be 
discussed  by  a  few  answers  to  questions.  In  the 
first  place  I  think  and  have  always  thought  it 
wrong  to  place  so  many  arc  lamps  on  a  circuit  as 
t'i  require  the  drbing  of  a  current  of  from  8  to  16 
ani!  eres  at  a  pressure  of  from  20co  to  3000  volts. 

But  since  this  is  done,  the  proper  thing  to  be 
done  is  obviously  to  use  proper  insulation.  This 
everyone  knows  that  but  few  electric  light  com 
panies  have  done.  They  have  used  the  non- 
insulating  covering  known  as  underwriters,  well 
knowing  it  to  be  no  insulator  at  all  :  and  while 
good  articles  could  be  purchased  if  customers  were 
willing  to  pay  the  price. 

The  substance  of  the  whole  matter  is  that  electric 
lighting  will  always  be  liable  to  cagse  accident, 
exactly  as  is  gas,  steam,  fire  or  any  other  force  which 
man  has  made  subservient :  but  that  this  liability 
can  be  reduced  to  a  very  low  point,  if  the  business 
is  properly  run,  few  lamps  on  a  circuit,  proper 
insulation  used  :  and  if  care,  the  care  necessary  in 
dealing  with  a  possible  dangerous  force,  be  taken 
by  management  and  men  to  make  construction 
good,  keep  repairs  well  up  ;  to  take  down  im- 
mediately all  bad  work  :  and  to  be  personally- 
careful  in  handling  all  parts  of  a  circuit. 

The  force  of  an  electric  light  company  ought  to 
have  as  strict  discipline  as  an  army — and  notices 
ought  always  to  be  put  up  warning  the  public  to 
let  things  alone. 

And  if  judgment,  and  the  proper  amount  of 
money  be  laid  out,  this  safety  can  be  secured  just 
as  well  under  ground  as  overhead. 

It  is  too  costly  ?  it  won't  pay  ?  Then  the  brsi- 
ness  should  be  discontinued.  No  man  has  a 
right  when  engaged  in  a  business  which  under 
certain  conditions  is  hazardous  to  himself  and 
others,  to  neglect  the  conditions  of  safety  because 
thev   are   costlv. 


Mr.  Chas.    Cuttriss,    electrician  of  the  Com 
mercial  Cable  Company,  was  presented  by  his 
colleagues  with  a  very  pretty  silver  match  box 
for  X'mas. 

A  San  Francisco  family  used  a  phonograph 
to  cheer  the  mother's  illness  and  also  to  pre- 
serve  the  tones  of  her  voice  after  death. 


THE    ELECTRIC    AGE. 


ELECTRICAL   EXPERT  KINTNER    DISCUS- 
SES THE  ELECTRIC  LIGHT  QUESTION. 

New  York,  January  8th,  1890. 
To  the  Editor  of  "TtfE  Electric  Age." 

Sir : — Touching  the  question  of  proper  insula- 
tion and  the  construction  of  systems  of  electrical 
conductors  for  electric  lighting,  I  think  very  much 
Valuable  Information  might  be  obtained  from  our 
sl^vV-iroing  English  cousins,  who,  if  they  have  not 
made  rapid  strides  in  the  introduction  of  electric 
lighting  plants,  have,  at  least,  been  very  certain  of 
their  ground,  in  so  far  as  they  have  substituted  this 
modern  innovation  for  older  and  alleged  safer  sys- 
tems of  illumination. 

During  all  of  the  discussion  which  has  taken 
place  within  the  past  year  in  America,  very  little 
fteems  to  have  been  said  by  electricians  of  the  pro- 
gress in  this  direction  abroad.  In  the  great  city  of 
London  I  am  advised  that  accidents  from  electric- 
ity are  very,  very  rare,  and  that  the  statutes  govern- 
ing the  distribution  of  electrical  currents  are  based 
upon  practical  common  sense  ideas,  while  those 
who  have  to  do  with  the  construction  and  the 
management  of  electrical  systems  are,  in  every  in- 
stance, as  they  should  be,  expert  electricians  who 
put  into  practice  engineering  ideas  only  in  this 
Very  important  art.  The  greatest  care  is  observed 
in  locating  electric  light  conductors  on  poles  en- 
tirely apart  from  similar  means  of  support  for  tele- 
phone and  telegraph  wires.  The  insulation  is  of 
the  most  perfect  nature,  and  every  detail  of  con- 
struction, looking  to  the  safety  of  the  public,  is 
most  rigorously  carried  out.  To  what  extent  these 
important  features  are  followed  in  this  country, 
and  particularly  in  New  York  City,  it  is  obviously 
useless  for  me  to  say,  and  until  the  entire  control 
ofthis  important  industry  which  is  a  specialty  in  it- 
self, be  placed  in  the  hands  of  specialists  who  have 
knowledge  enough  to  dictate  proper  laws,  and 
power  to  have  the  same  passed,  and  always  rigo- 
rously executed  at  the  hands  of  subordinates  who 
are  educated  experts,  we  can  hope  for  no  safety  in 
the  use  of  electricity  by  systems  of  distribution. 

The  system  of  concentric  conductors,  to  which  I 
referred  In  my  answer  to  your  inquiries,  has  beeh 
1ft  use  in  London,  between  Deptford  and  Charing 
Cross,  for  almost  a  year,  and  the  arrangement  is 
as  follows  : 

First  A  central  copper  split  tube  constitutes  one 
main  conductor,  which  carries  the  entire  primary 
current  over  a  distance  of  eight  miles.  This  cop- 
per conductor  is  surrounded  by  what  is  known  as 
the  "Ferranti  Compound,"  an  insulating  material 
which  is  found  to  answer  the  purpose,  and  tested 
at  a  million  volts  ;  outside  of  the  compound  is 
placed  a  metallic  shield,  acting  in  the  nature  of  an 
armor,  which  in  turn  is  connected  to  the  earth 
through  an  outside  surrounding  iron  tube,  the  lat- 
ter being  connected  to  one  pole  of  one  or  more 
alternating  current  generators,  the  other  pole  of 
which  is  connected  directly  to  the  interior  copper 
tube. 

This  enormous" conductor  carries  at  present,  as 
I  am  advised,  a  primary  current  for  250,000  lamps, 
at  an  electro-motive  force  of  10,000  volts.  At  in- 
termediate stations  converters  are  used,  converting, 
first,  to  2,500  volts,  and  finally,  secondary  convert 
ers  converting  to  100  volts  to  the  consumption 
circuits.  These  consumption  circuits  supply  direc- 
tly the  250,000  lamps,  and  have  capacity  for  1,000,- 
000  lamps. 

With  the  subordinate  system  of  concentric 
tubing  conductors  of  the  same  nature  running  into 
the  houses,  to  the  chandeliers  and  the  lamps, 
there  is  no  possibility  of  dangerous  shocks,  and 
with  the  proper  system  of  cutouts  in  the  man 
holes  adjacent  to  the  main  conductor,  there  is  not 
the  slightest  possibility  ofhigh-tension  currents  en- 
tering the  houses.  The  outer  concentric  conduc- 
tor acts  as  a  protector  both  against  moisture  and 
dangerous  shocks,  and  there  is  not  the  slightest 
question  but  that,  with  such  a  system,  absolute  se- 
curity can  be  maintained.  There  is  no  danger  of 
c.-osses  between  telephone,  telegraph,  or  other 
vires  and  high-tension  conductors,  said  conduc- 
tors being  always  of  the  potential  of  the  earth,  and 


the  inner  or  return  conductors  being  absolutely 
inaccessible. 

In  response  to  the  replies  which  some  of  your 
correspondents  have  made,  to  the  effect  that  there 
is  how  no  means  of  avoiding  the  danger  of  high- 
tension  alternating  currents,  I  have  simply  to  say, 
that  the  best  proof  that  it  can  be  done  lies  in  the 
fact  that  it  is  being  done,  and  successfully. 

The  hearty  endorsement  as  to  the  safety,  econ- 
omy and  practicability  ofthis  system  by  such  emi- 
nent authority  as  Sir  William  Thomson,  (and  it 
has  his  endorsement),  ought  to  quiet  forever  the 
baneful  effects  of  the  opinion  of  alleged  electri- 
cians who  make  a  specialty  of  dog  killing  with  a 
special  kind  of  apparatus  for  the  sole  purpose  of 
belittling  that  apparatus  in  the  eyes  of  the  public. 

Mayor  Grant  deserves  very  great  credit  for  the 
vigor  he  has  displayed  in  attempting  to  undo 
much  that  has  been  wrongly  done  by  a  stubborn, 
ill  advised  predecessor,  who  seemed  not  to  know 
what  to  do,  and  rarely  willing  to  accept  sugges- 
tions of  those  who  knew  the  real  needs  of  the  issue. 
In  the  heat  of  all  this  discussion  Mayor  Grant 
would  do  well  to  take  into  his  confidence  some 
practical  electrical  engineer  known  to  be  retained 
by  none  of  the  companies,  and  thoroughly  conver- 
sant with  this  type  of  engineering  abroad,  where 
much  more  care  and  attention  has  been  given  the 
matter  than  here. 

In  the  great  bustle  of  Americans  to  make  money, 
I  am  sorry  to  say,  in  many  matters  where  life  and 
property  are  concerned,  self-gain  is  often  made 
precedent  to  security.  In  Europe  there  is  much 
more  stability  in  this  respect  and  rigorous  laws  for 
the  protection  of  life  and  property  are  made  and 
vigorously  executed. 

The  present  system  of  conduits  used  in  the  sub- 
ways, made  of  iron  and  filled  with  lead-covered 
cables,  has  been  well  proven  to  be  practically 
worthless  in  London,  it  being  a  matter  of  common 
knowledge  there  that  the  galvanic  action  between 
the  lead  and  iron  will  soon  destroy  the  iron,  and 
yet  the  electrical  experts  who  have  this  matter  in 
charge  here  seem  never  to  have  realized  it. 

It  is  also  a  fact  demonstrable  that  gases  genera- 
ted by  the  galvanic  action  between  the  lead,  iron, 
and  other  dissimilar  metals  used,  are  often  deadly 
and  explosive,  and  the  gas  companies  are  accredit- 
ed with  leaky  mains,  and  the  electric  light  com- 
panies with  leaky  circuits,  whereas  the  total  trouble 
is  due,  as  before,  to  self-generated  gases  in  badly 
engineered  conduits. 

There  are  other  very  important  matters,  not 
enumerated  here,  that  time  and  experience  have 
developed  abroad,  which  should  be  discussed  and 
settled  by  properly  trained  experts. 

These  few  suggestions  are  thrown  out  in  support 
of  my  proposed  settlement  of  the  difficult  problem. 
Let  us  hope  the  time  is  ripe  for  a  discontinuance 
of  this  interminable  suicidal  jangle  between  the 
leading  electric  corporations  as  to  which  has  the 
better  system.  There  is  room  enough  for  all. 
Both  of  the  great  incandescent  systems  are  practi- 
cable, and  each  has  its  especial  advantages  under 
especial  conditions  ;  there  is  no  gainsaying  that 
fact.  Both  are  dangerous  under  conditions  predi- 
cated by  the  enemy ;  both  equally  safe  under  con- 
ditions based  upon  careful  and  considerate  con- 
struction ;  either  will  "kill  dogs"  in  the  hands  of 
a  paid  Guy  Fawkes,  masquerading  under  cover 
of  humanity  to  fellow  man. 

Is  it  not  time,  then,  to  bury  the  hatchet  in  the 
interest  of  a  common  cause,  and  to  exert  our  total 
energies  in  elevating  rather  than  belittling  the 
greatest  of  modern  arts? 

Yours  truly, 

C.  J.  Kintner,  C.  E. 


ELECTRICAL    PATENTS    ISSUED    DECEM- 
BER 31,  1889. 


Our  English  friends  are  looking  forward  to 
the  time  when  the  Bell  patents  shall  expire. 
They  are  proposing  to  establish  co  operative 
telephone  companies  when  this  event  shall 
come  to  pass,  and  are  figuring  on  the  possibili- 
ties of  large  profits  on  a  small  capital. 

The  alarm-clock  of  the  future  will  have  an  Edi- 
son phonograph  arrangement  that  will  exclaim 
"  Get  up  !  "  in  stentorian  tones. 


418,198  Method  of  making  collars  or  axles 
by  electricity ;  Hermann  Lemp  and  Elihu 
Thomson,  Lynn,  Mass. 

418,227  Electric  exercising  machine;  Ed- 
ward W.  Robinson,  Boston,  Mass.,  assignor  to 
the  Electric  Exercising  Machine  Co.,  Nashua, 
N.  H. 

418,248  Electromagnetic  motor;  Nikola 
Tesla,  New  York,  N.  Y,  assignor  to  the  Tesla 
Electric  Co.,  same  place 

418  249  Lightning  arrester  ;  Elihu  Thomson, 
Lynn,  Mass. 

418,258  Electric  railway  signal ;  Edgar  C. 
Wiley,  Independence,  Va. 

418, 270  Combined  gas  and  electric  light  fix- 
ture :  David  J.  Braun,  Chicago,  111.,  assignor 
to  the  David  J.  Braun.  Mfg.  Co.,  same  place. 

4 1 8, 284  Quadruplex  telegraphy ;  Clarence  L. 
Healy.  Brooklyn,  N.  V. 

418.301  Armature  for  dynamos;  James  J. 
Wood,  Brooklyn,  N.  Y. 

418.302  Automatic  regulator  for  dynamo 
electric  machines  ;  James  J.  Wood,  Brooklyn, 
N.  Y. 

418.303  Current-regulator  for  dynamo  elec- 
tric machines  ;  James  J.  Wood,  Brooklyn,  N.  Y. 

418,322  Electric  signal  system  for  letter 
boxes  ;  Geo.  L.  B.  Rounseville,  Chicago,  111. 

418,369  Screw-cleat  for  electric  wires ;  Geo. 
E.  Huff,  Hartford,  Conn. 

418,373  Electric  railway;  HoseaW.  Libbey, 
Boston,  Mass. 

418,402  h  lectric  brake  mechanism  for  cars  ; 
Wm  H.  Darling,  New  York,  N.  Y.,  assignor  of 
two-thirds  to  Leo  Bock,  Jr.,  and  Gardner  P. 
Harrington,  both  of  same  place. 

418,426  Incandescent  electric  lamp  socket ; 
Frank  Thone,  Oskaloosa,  Iowa. 

418.443  Mechanical  telegraph  instrument; 
Jesse  H.  Bunnell,  New  York,  N.  Y. 

418.444  Electric  arc  lamp;  Jesse  H.  Bun- 
nell, New  York,  N.    Y. 

418.472  Electric  meter  ;  Chas.  A.  Pratt, 
Toledo,  Ohio. 

418.473  Electric  light  carbon;  Llewellyn 
S  jnderson,  Kingstown,  County  of  Dublin,  Ire- 
land. 

418.483  Secondary  battery;  Albert  E. 
Woolf,  New  York,  N.  Y.,  assignor  to  Beuno 
Loewy,  same  place. 

418.484  Perforating  machine  ;  Frank  Ander- 
son, Peekskill,  N    Y. 

418,510  Method  of  finding  the  positions  of 
distant  objects  ;  Bradley  A.  Fiske,  U.  S.  Navy. 

418,551  Apparatus  for  the  manufacture  of 
gas  by  electricity  :  Martin  C.  Burt,  Lake  Yiew, 
111. 

418,559  Electric  meter;  Alphonse  J.  Frazer, 
Paris,   France. 

418,602  Governor  for  steam  engines  ;  Louis 
Bell  and  William  H.  P.  Creighton,  Lafayette, 
Ind. 

418.612  Ocean  motor;  Isaac  St.  C.  Gold- 
man, Los  Angeles,  assignor  of  part  to  Henry 
Timken  and  R.  B.  Davy,  San  Diego,  Cal. 

418,636     Electric     light      fixture;      Geo.   C.  • 
Baillard,  New  York,    N.   Y.,   assignor  to  J.  H. 
Bunnell  &  Co.,  same  place. 

418.652  Generation  and  distribution  of  elec- 
tric currents  ;  Francis  J.  Patten,  New  York, 
N.  Y. 

418.653  System  of  electrical  distribution  ; 
Francis  J.  Patten,  New  York.  N.  Y. 

418.654  Electric  motor;  Francis  J.  Patten, 
New  York,  N.  Y. 

418.655  Distribution  of  electric  currents; 
Francis  J.  Patten,  New  York,  N.  Y. 

418,659  Dynamo  electric  generator;  William 
Stanley,  Jr.,  Great  Barrington,  Mass. 

418,664  Electromagnetic  type  setting  ma- 
chine ;  William  Dreyer,  Frankfort-on-the-Main, 
Prussia,   Germany. 


The  Ball  Company  is  about  to  establish  an  elec_- 
ric  light  plant  in  Montgomery,  Ala. 
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A  MODEL  ELECTRIC  RAILWAY. 


The  Cincinnati  Inclined  Plane  Electric  Rail- 
way is,  on  account  of  its  efficiency,  attracting 
a  good  deal  of  attention  among  electric  railway 
managers  and  other  interested  parties.  The 
road  runs  from  the  Post  Office  to  the  Zoological 
Gardens,  six  miles  from  the  city,  and  was 
equipped  by  the  Sprague  Electric  Railway  and 
Motor  Company  of  New  York. 

From  the  Post  Office  terminus  the  cars  run 
to  an  inclined  plane,  up  which  they  are  taken 
on  an  elevator.  Upon  leaving  the  elevator, 
electrical  connection  is  again  restored,  and  re- 
mains unbroken  to  the  end  of  the  line. 

The  accompanying  view  represents  one  of 
the  cars  rounding  a  corner  on  this  road,  and  is 
from  a  photograph.  The  view  is  taken  at  the 
junction  of  Locust  and  Mason  streets,  and 
gives  a  very  good  idea  of  the  style  of  overhead 
wiring  and  throughout  the  line.  All  the  poles 
are  of  iron  and  are  of  neat  and  tasteful  design, 
and  the  construction  and  line  work  throughout, 
while  showing  evidence  of  durability  and 
strength,  is  yet  unobtrusive  and  by  no  means 
unsightly. 


of  oil  which  were  placed  in  the  dynamo  bear- 
ings at  the  starting  of  the  road  have  not  been 
added  to,  and  the  dynamos  have  since  run 
without  any  attention  whatever. 

Although  the  grades  upon  this  line  are  very 
heavy,  reaching  in  some  cases  as  high  as  12^ 
per  cent,  the  average  amount  of  coal  con- 
sumed per  day  is  3^  tons  of  nut  and  slack  for 
17  cars,  or  an  average  of  only  about  1-5  of  a 
ton  per  day  per  car.  The  steam  power  re- 
quired at  the  power  station  for  the  operation 
of  these  17  cars  is  supplied  by  one  150  h.  p. 
engine. 

Insulation  Possible.  —  Mr.  Frank  Kitton, 
chief  operator  of  the  Western  Union  Telegraph 
Company,  read  a  timely  and  interesting  paper 
before  the  Buffalo  Electrical  Society,  January 
6th,  on  the  subject  of  insulated  electric  wires,  in 
which  he  described  the  result  of  a  series  of  tests 
applied  by  himself  to  some  of  the  wires  at  pres- 
ent employed  for  electric  lighting  and  other 
purposes.  After  descanting  upon  the  desira- 
bility of  raising  the  electrical  standard  of  in- 
sulation to  the  highest  possible  point  where 
high  pressure  or  dangerous  currents   were  em- 


hours  the  covering  instead  of  insulating  the 
current  actually  conducted  it.  Mr.  Kitton  con- 
tended that  it  was  not  difficult  to  provide  an 
insulated  wire  that  would  be  impervious  to 
moisture,  nor  to  insulate  aerial  lines  in  a  man- 
ner to  make  them  reasonably  durable  and  safe, 
and  if  the  proper  way  was  only  set  about  to 
attain  these  ends  their  accomplishment  would 
be  certain. 

Rules  For  Wiring  Buildings  in  Boston. — The 
Boston  Fire  Underwriters  Union  and  New  England 
Insurance  Exchange,   has  issued  a  supplemental 
circular  giving  the  rules  and  requirements  for  in- 
terior and   concealed   electric    light    installation. 
Arc  light  wires,  inside  must  not  be  concealed,  and 
they  must  be  rigidly  kept  apart  at  least  one  foot, 
unless  an   approved,    moisture  proof  ,   non-conduct- 
ing, non-injtammable  tubing  is  used.       Incandes- 
cent wires  laid  in  plaster,   cement  or  other  similar 
finish  will  not  be  approved,    no    matter  what  in- 
sulating covering  is  used.     The  use  ol  such  tubing. 
as  above  described  is   recommended.     Wires   of 
whatever  insulation  must  not  in  any  case  be  taped, 
or  otherwise  fastened  to  gas-piping.    The  wring  of 
any  building  must  be  so  calculated  that  there  will 
be  no  loss  greater  than  three  per  cent,  for  the  total 
number  of  lamps  to  be  used,  when  supplied  from 
central  stations,  or  eight  per  cent  of  an  isolated 
plant.      Private   dwellings  are   exempt   from  this 
rule.     All  switches  must  be  made  of  non-combus- 
tible material,  and  the  running  of  wires  for  electric 
gas  lighting  on  the  same  fixtures  with  electric  light- 
ing will  not  be  approved. 


A    MODEL    ELECTRIC    RAILWAY. 


The  motors  used  on  the  line  are  of  the 
Sprague  improved  type,  using  two  motors  to 
each  car,  and  all  the  latest  improvements  and 
devices  used  by  the  Sprague  t.'o.  upon  their 
motor  equipments  are  in  use  here.  The  man- 
agement of  the  company  report  that  they  have 
never  had  either  a  field  or  an  arma'.ureburn  out 
since  they  have  had  the  road  in  operation 

The  care  of  these  motors  and  car  equipments 
does  not  require  more  attention  than  two  hours' 
care  from  one  man,  whose  duty  it  is  simply  to 
look  over  each  equipment  and  clean  commu- 
tators, gears,  and  other  wearing  parts. 

The  dynamos  are  of  the  standard  Edison  type 
for  railway  power  circuits,  and  it  is  interesting 
to  note  that  ihey  have  been  in  operation  for 
seven  weeks  without  re-oiling. 

The  self-oiling  bearings  upon  these  dynamos 
are  of  the  well-known  ring  pattern,  in  which 
the  oil  is  distributed  over  the  interior  of  the 
bearings  automatically  by  the  revolution  of  the 
shaft,  and  after  performing  its  duty  of  lubrica- 
tion is  returned  to  the  reservoir  where  it  has 
opportunity  to  cool  and  settle.     The  two  pints 


ployed,  and  of  the  necessity  of  using  none  but 
waterproof  and  weatherproof  covering  under  all 
such  conditions,  Mr.  Kitton  went  on  to  show 
that  the  comprehensive  claims  made  on  the  part 
of  manufacturers  and  other  interested  parties 
were  not  in  many  instances  borne  out  by  test 
or  experience  He  had  subjected  a  number  of 
samples  of  wire  to  tests  which  were  by  no 
means  severe,  but  had  discovered  a  lack  of  the 
qualities  claimed  for  them,  and  really  requisite 
in  the  interest  of  life  and  property,  that  was 
simply  amazing.  There  were  on  the  contrary 
other  samples  which  had  been  put  to  the 
severest  possible  test  for  a  long  period  without 
in  any  material  way  affecting  the  high  insulat- 
ing properties  of  the  covering.  The  latter 
samples  were  usually  the  more  expensive,  and 
probably  for  this  reason  were  not  so  much  in 
use  as  the  less  costly  but  more  dangerously  in- 
sulated specimens.  Some  of  the  latter  he  had 
known  to  show  up  remarkably  well  in  the 
absence  of  moisture,  but  in  less  than  a  min- 
ute after  their  immersion  in  water,  the  insulation 
began  to  fall  rapidly  and  at  the  end  of   a  few 


Electric  Wagons. — A  system  of  electric  pro- 
pulsion on  common  roads  lias  been  invented  and 
patented  by  two  citizens  of  Hill  City,  Dak.  The 
wires  conveying  the  current  are  overhead,  and 
trolleys  are  attached  to  the  conveyance,  which  may 
be  turned  to  one  side  or  the  other  toavoid  collision 
with  other  vehicles. 


An  unique  and  enjoyable  occasion  on  the 
evening  of  December  28th  was  the  "warming 
of  the  new  shop  of  the  Gilliland  Electric  Com- 
pany "  at  Adrian,  Mich.  The  company  cele- 
brated the  holiday  season,  and  the  op<  ning  of 
the  new  shop  building  by  giving  a  ball  to,  its 
employees  and  friends.  'I  he  buildings  were 
brilliantly  lighted  from  top  to  bottom  with  the 
incandescent  lamps  installed  some  time  since. 
Near'y  300  guests  were  present,  including  a 
numberfromothercities.  Several  phonographs 
were  placed  in  the  supper  room  for  the  enter- 
tainment of  the  guests.  The  local  papers 
mention  it  as  one  of  the  most  pleasant  af- 
fairs of  the  season. 

Yictor  Poissant,  a  young  electrician  of  Oma- 
ha, has  a  very  ingenious  way  of  killing  rats. 
The  prying  rodent  is  caught  in  an  ordinary 
oval  trap,  the  bottom  of  which  is  covered  with 
tin.  Mr.  Poissant  has  a  small  dynamo,  of  his 
own  manufacture.  One  wire,  connecting  with 
the  dynamo,  is  fastened  to  the  tin  lining  of  the 
trap,  and  another  is  thrust  into  the  prisoner's 
cell.  The  well  known  propensity  of  a  caged 
rat  to  do  battle  asserts  itself,  and  he  seizes  the 
wire  between  his  teeth.  In  so  doing  he  makes 
the  mistake  of  his  life.  The  circuit  is  complete, 
his  jaws  close  on  the  wire  with  a  death  grip, 
and  he  passes  into  a  state  of  eternal  desuetude. 

Although  the  electric  light  is  gradually  taking 
the  place  of  illuminating  gas,  the  latter  article 
is  evidently  going  to  meet  with  an  extensive 
sale  in  another  direction,  on  account  of  its  con- 
siderable evolution  of  heat.  In  comparison 
with  the  electric  light,  it  is  this  property  which 
is,  apart  from  minor  brightness,  considered  as 
its  principal  deficiency.  Already  gas  is  being 
extensively  used  for  the  purpose  of  heating  and 
cooking  in  New  York  and  Brooklyn. 

Philadelphia,  Pa.,  is  discussing  the  subject  of 
putting  in  a  municipal  electric  lighting  plant, 
and  doing  away  with  gas.     It  is  estimated  that 
the  plant  would  cost  $300,000,  and  that  S90,. 
per  year  would  be  required  to  run  it.  < 
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THE  BROWN  &  SHARPE  MANUFACTURING 
CO'S   SCREW  MACHINES. 


A  pamphlet  on  screw  machines  has  just  been 
issued  by  the  Brown  &  Sharpe  Manufacturing 
Co.  of  Providence,  R.  I.  The  term  "  screw  ma- 
chines '  is,  however,  a  rather  narrow  one,  and 
not  comprehensive  enough  in  its  application  in 
this  case  The  fact  is,  the  machine,  although 
primarily  designed  for  the  making  of  screws,  is 
equally  well  adapted  to  making  a  large  variety 
of  pieces  from  iron  or  steel  bars,  and  in  finish- 
ing castings  or  forgings,  which  may  be  held  in 
a  chuck  while  subjected  to  a  number  of  op- 
erations. 

The  pamphlet  is  liberally  illustrated,  and  the 
great  variety  of  work  possible  on  this  machine 
makes  it  especially  adapted  to  electrical  work 
The  manufactures  of  this  company  are  well  and 
favorably  known  in  the  electrical  trade,  and 
the  business  is  very  extensive.  Their  plant  is 
a  large  one,  as  may  be  seen  by  the  accompany- 
ing cut. 


The  Brush  Plant  at  Rochester. — The  Brush 
Electric  Light  plant  at  Rochester,  N.  V.,  is 
Unique  and  interesting,  in  that  it  is  one  of  the 
largest  stations  in  the  United  States  operated  by 
water  power.  The  station  is  situated  at  the 
lower  falls  of  the  Genesee  river.  Fifteen  tur- 
bines under  881-  feet  head  supply  the  power 
for  driving  the  dynamos.  The  company  is  at 
present  operating  29  dynamos  supplying  1604 
lamps  of  both  classes,  and  400  motors.  It  has 
330  miles  of  wire,  all  overhead.  'I  he  company 
supplies  current  for  a  large  number  of  motors 
used  in  various  establishments  throughout  the 
city.  When  the  plant  was  established  in  1881 
a  50-horse  power  engine  was  used,  now  the 
plant  has  a  capacity  of  3000  horse  power. 


Among  those  who  have  worked  out  the  problem 
ri procuring  aluminium  by  electrolysis  M.  Minet 
is  one  of  the  most  successful.  The  electrolyte  used 
by  him  is  a  mixture  of  from  30  to  40  per  cent,  of 
cryolite  with  from  60  to  70  percent,  of  common 
salt. 


A  Decision  Reversed. — The  Illinois  Appel- 
late Court  handed  down  a  decision  on  the  2nd 
inst. ,  reversing  the  decision  of  the  Circuit 
Court  in  the  case  of  the  Great  Western  Tele- 
graph Company  against  W.  H.  Bush.  The 
latter  was  one  of  the  numerous  stockholders  of 
the  company  who  have  been  sued  on  their  sub- 
scriptions to  the  capital  stock.  The  Supreme 
Court  held  that  the  new  subscribers,  of  whom 
Bush  was  one,  were  the  bona  fide  stock-hold- 
ers. The  Court  sustained  the  Circuit  Court  in 
the  case  of  Eugene  C.  Bates  against  the  same 
corporation. 


The  electric  light  is  to  supersede  gas  in 
Rome.  The  motive  power  will  be  derived 
from  the  waterfalls  of  Tivoli,  and  the  station 
for  the  distribution  of  power  will  be  near  Porta 
Pia.  Rome  does  not  in  this  case  lose  in  pic 
turesqueness  what  it  gains  in  modernization, 
for  the  few  electric  lights  already  established 
— as,  for  instance,  on  the  Quirinal  Hill  and  in 
the  Piazza  Colonna  —  lend  a  singularly  new 
and  beautiful  aspect  to  the  Eternal  City  as  seen 
in  the  evening  from  the  neighboring  hills  of 
Frascati  and  the  other  "Castelli  "  The  specta- 
cle of  Rome  with  its  mighty  overhanging  cu- 
pola, illuminated  by  the  electric  light,  across 
the  wide  Campagna,  will  be  remarkable 

It  is  reported  that  the  various  electric  light 
companies  in  this  city  who  have  suffered  from 
the  wholesale  destruction  of  wires,  will  sue  the 
city  for  three  millions  of  dollars  It  will  be  an 
interesting  fight,  and  public  sentiment  is  un- 
doubtedly on  the  side  of  the  companies. 

The  Empress  Frederick  has  given  orders  to 
have  her  castle  at  Cromburg  put  in  telephonic 
connection  with  the  opera  house  at  Frankfort, 
so  that  she  may  hear  the  music  in  her  own 
home. 

The  Thomson-Houston  Electric  Company  are 
700  car  motors  behind  their  orders,  notwith- 
standing the  fact  that  the  capacity  of  their  fac- 
tory has  been  quadrupled  during  the  past  year. 


I  he  Connecticut  Electric  Light  Association 
was  organized  in  New  Haven,  December  23rd. 
This  is  the  third  State  to  organize.  There  is  no 
doubt  that  these  associations  will  result  in 
great  benefits  to  its  members  in  many  ways. 
The  following  officers  were  elected  :  James 
English,  president;  J.  A.  Hadley,  1st  vice- 
president  ;  J.  P.  Stowe,  2nd  vice-president ; 
John  C.  English,  treasurer ;  A.  M.  Young,  sec- 
retary. Fxecutive  committee  :  James  English, 
New  Haven,  Conn.  ;  J.  A.  Hadley,  Meriden, 
Conn.  ;  J.  A  Stowe,  Middletown,  Conn.  ;  John 
C.  English,  Bridgeport.  Conn.  ;  A.  M.  Young, 
Waterbury,  Conn.  ;  L.  S.  Beardsley,  Naugatuck, 
Conn.  ;  F.  F.  Fusenich,  Torrington,  Conn. 
Massachusetts  and  Maryland  (including  the 
District  of  Columbia)  were  the  first  and  sec- 
ond States  respectively  to  organize. 

The  Wisconsin  Electric  Club  was  recently 
organized  in  Milwaukee  Frequent  meetings 
of  the  club  will  be  held  for  the  reading  of 
papers  and  general  discussion,  and  occasional 
lectures  will  also  be  given  upon  interesting 
electrical  subjects  The  club  now  numbers 
eighty  members,  mostly  men  of  prominence 
in  connection  with  the  telephone,  electric 
lighting:,  electric  street  cars  and  similar  com- 
mercial  interests. 

The  Postal  Telegraph  company  forwarded  a 
message,  addressed  Liverpool,  Fng. ,  at  8.45 
Friday  morning,  delivered  it.  obtained  the  an- 
swer in  Liverpool  and  received  the  answer  in 
Sioux  City  at  9.16,  having  consumed  thirty  one 
minutes  in  the  sending  of  the  message.  its  deliv- 
ery, the  receiving  of  the  answer  and  its  trans- 
mission back  to  Sioux  City,  crossing  the  ocean 
twice. — Sioux  City  Globe. 

The  Erie  Railroad  is  about  to  extend  the  auto- 
matic signal  block  system,  already  in  operation 
between  Jersey  City  and  Turner's,  to  Port  Jervis. 
Orders  have  been  given  for  the  building  of  the 
eight  new  signal  towers  required  for  the  extension. 

Messrs.  Chas.  A.  Schieren  ix  Co.  report  aggregate 
sales  of  386^  feet  of  double  belting  during  the 
week  ending  Dec.  28,  last. 


MAYOR  GRANT'S  RbPORT  ON  THE 

WIRE  SITUATION. 

In  the  annual  report  of  Mayor  Hugh  Grant 
to  the  Board  of  Aldermen,  he  refers  to  the  elec- 
tric wire  question  as  follows  : 

For  many  years  our  thoroughrares  have  been 
obstructed  and  disfigured  by  unsightly  poles 
and  dangerous  electrical  wires.  Laws  have  been 
enacted  providing  for  the  burial  of  electrical 
conductors,  but,  until  recently,  no  apparent 
effort  had  been  made  to  enforce  them.  "  In  the 
early  part  of  the  present  year  energetic  and  de- 
cisive measures  were  taken  to  abate  this 
nuisance.  From  some  of  the  leading  thorough- 
fares these  obstructions  have  been  entirely  re- 
moved, and  it  is  the  firm  purpose  of  the  local 
authorities  to  prosecute  this  reform  to  a  speedy- 
completion.  By  the  close  of  next  summer  it 
is  confidently  believed  that  every  pole  will  be 
removed  from  the  streets,  and  that  every  elec- 
trical wire  will  be  operated  underground  in 
properly  constructed  subways. 

The  public  authorities  have  recently  felt  com- 
pelled to  remove  from  the  streets  wires  which 
were  believed  to  be  dangerous  to  human  We. 
By  this  action  some  portions  of  the  city  were 
deprived  of  the  use  of  electric  lights.  The  in- 
terruption of  this  service  will,  however,  be  but 
a  temporary  one.  Already  subways  have  been 
constructed  in  some  of  the  leading  thorough- 
fares, and  it  is  hoped  that  sufficient  will  be  con- 
structed during  the  coming  year  to  accommo- 
date the  entire  electrical  industn  in  the  city. 

S  nee  the  first  of  January,  1889.  the  Bureau  of 
Encumbrances  has  removed  2,905  poles,  and  about 
14.500,000  lineal  feet  of  electrical  wires. 

By  the  provisions  of  law  now  in  force  the 
official  existence  of  the  Board  of  Electrical  Con- 
trol will  terminate  during  this  year,  and  its 
powers  and  duties  will  become  vested  in  the 
Commissioners  of  the  Sinking  Fund.  The 
duties  of  any  Board  charged  with  the  super- 
vision of  electrical  conductors  must  necessarily 
be  onerous  and  difficult.  They  should  be  dis- 
charged by  officers  who  possess  some  knowl- 
edge of  electrical  science.  A  Board  of  Electri- 
cal Control,  composed,  at  least  to  some  extent, 
of  electrical  experts,  would  be  a  great  assist- 
ance to  the  local  authorities  in  dealing  with 
those  branchesof  industry  which  are  compelled 
to  maintain  electrical  wires  in  the  streets. 


An  Electric  Railway  kor  S\le. — It  is  said 
that  the  Fulton  Street  line  of  electric  railway 
in  this  city  is  in  the  market  for  sale,  but  that 
there  is  no  anxiety  to  acquire  the  property  on 
account  of  the  fact  that  under  the  terms  ot  the 
charter  thirty-five  per  cent,  of  the  gross  re- 
ceipts are  to  be  turned  over  to  the  city  treasury. 
This  line  has  never  been  put  into  operation, 
although  the  conduits  and  rails  have  been  in 
position  for  months. 


Tailor  Work  by  Electricity  . — An  enterpris- 
ing Minneapolis  tailoring  firm  has  made  elec- 
tricity their  servant  in  many  novel  ways  in  con- 
nection with  their  business  Besides  lighting 
their  establishment  with  electricity,  they  use  the 
power  in  operating  shears  and  warming  the 
pressing  irons.  They  find  their  enterprise  re- 
warded by  a  saving  in  labor,  time  and  money. 


The  remark  "how  simple  it  is,  and  it  is  a 
wonder  nobody  ever  thought  of  it  before,"  is 
often  heard,  but  was  never  more  applicable 
than  to  the  idea  of  Superintendent  Temple,  of 
the  Salem,  Mass.,  Electric  Light  Company. 
He  proposes  to  give  a  distinguishing  mark  to 
all  "live"  wires  on  each  cross  arm  to  which 
they  are  attached.  This  will  in  a  great  meas- 
ure help  to  lessen  the  danger  to  linemen  when 
working  on  the  poles. 

There  are  about  400  miles  of  electric  railway 
in  operation  in  the  United  States. 
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THE  INVESTIGATION  OF  THE  ELECTRIC- 
AL  INDUSTRY  FOR  THE    ELEVENTH 
CENSI  - 


By  Allen  R.  Foote. 

i.  The  investigation  of  the  Electrical  Indus- 
try, to  be  reported  in  the  Eleventh  Census, 
offers  an  opportunity  of  great  value  to  ascer- 
tain the  true  importance  that  the  practical  ap- 
plication of  electric  energy  has  acquired  in 
industrial  and  social  development  T  his 
opportunity  should  be  made  use  of  to  the  fullest 
extent  po-sible.  In  all  departments  of  endeavor 
an  exact  knowledge  of  existing  and  antecedent 
conditions  is  the  necessary  ba-e  from  which  to 
direct  future  action.  Laws  and  actions  based 
on  assumptions,  instead  of  ascertained  facts, 
are  the  pitfall-i  of  civilization.  Whose  action  is 
not  in  accord  with  fact,  though  it  be  unknown 
to  him,  must  pay  the  penalty  of  ignorance 
through  he  loss  caused  by  his  inevitable  error. 
A  business  policy  guided  by  ascertained  facts 
cannot  fail. 

2.  Some  managers  of  electric  lighting  and 
power  stations  have  intimated  to  me  that  there 
are  certain  features  of  their  burine*s  concerning 
which  they  do  not  desire  to  answer  inquiries. 
They  have  acknowledged  at  the  same  time, 
however,  that  inform  tion  regarding  those  very 
points,  if  given  brother  conpanies,  would  be 
more  valuable  to  them  than  any  other  data  that 
can  be  obtained 

So  strong  is  the  repugnance  i  f  some  persons 
to  the  invasion  of  what  they  consider  their  pri- 
vate affairs,  that  sworn  agents  of  the  Census 
frequently  find  it  difficult  to  obtain  the  informa- 
tion to  which  they  are  legally  entitled.  I  be- 
lieve the  policy  of  secretiveness  on  the  part  of 
any  individual  to  be  a  mistaken  one,  adopted 
either  under  a  misapprehension  of  the  facts  or 
an  ignorant  view  of  his  own  interests.  It  may 
be  stated  as  a  fact  that  no  person  will  be  bene- 
fited more  by  the  publication  of  an  absolutely 
truthful  statement,  showing  the  operation  of 
every  company  in  the  United  States  engaged 
in  his  line  of  business,  than  that  person  who 
doggedly  refuses  to  answer  inquiries,  or  re- 
tards the  publication  of  the  information  to  be 
collected  by  dilatory  compliance  with  the  re- 
quests sent  him.  A  just  punishment  for  his 
illogical  selfishness  would  be  to  make  his  self- 
imposed  i-o'.ation  still  more  impenetrable,  by 
debarring  him  from  receiving  any  benefit  what- 
ever from  the  information  give  n  and  work  done 
by  others.  Such  a  person  should  be  compelled 
to  live  where  there  are  no  mails,  newspapers, 
railroads    telegraphs  or  telephones. 

3.  Information  given  to  an  agent  of  the 
census,  cannot  be  used  to  the  injury  of  the 
giver.  The  interest  of  the  government  can  be 
served  only  by  protecting  the  interest  of  the  in- 
dividual. Every  agent  is  sworn  to  secrecy  and 
is  undi-r  as  strict  supervision  as  are  the  National 
Bank  Examiners.  Every  publ  cation  of  the  in- 
formation obtained  is  absolutely  impersonal,  so 
that  it  cannot  possibly  be  traced  to  any  indi- 
vidual or  company  unless  it  should  happen 
that  but  one  person  or  company  is  employed 
in  the  occupation  described.  While  these  reg- 
ulations offer  protection  to  the  individual,  they 
at  the  same  time  offer  him.  in  full  and  equal 
exchange  for  the  information  he  can  give,  all 
the  info  mation  obtained  from  every  person  in 
his  line  of  business  The  excharge  is  a  thou- 
sand for  one — a  consideration  worth  an  hun- 
dred times  more  10  any  other  person  or  com- 
pany than  the  cost  of  the  effort  they  are 
required  to  make  to  obtain  it. 

4  In  no  department  can  the  benefits  that  a 
citizen  may  derive  from  well  organized  and  in- 
telligently directed  governmental  action  be 
better  exemplified  than  by  the  operations  of  the 
census  office.  The  main  features  of  the  indus- 
trial information  wanted  are  plain  statements 
of  facts,  which  any  well  regulated  business 
concern  can  furnish  easily  and  promptly,  from 


the  accounts  kept  by  themselves  for  their  own 
advisement.  To  provide  for  the  lack  of  uni- 
formity in  accounts  and  to  inform  all  persons 
interested  as  to  what  inquiries  they  will  be  ex- 
pected to  answer,  schedules  are  furnished 
months  in  advance  of  the  date  on  which  the 
information  is  wanted.  This  enables  each 
concern  so  to  keep  account  of  the  items  that,  on 
the  day  from  which  the  information  must  bear 
date,  an  accountant  can  easily  fill  up  the  en- 
tire schedule  and  mail  it  to  the  Census  '  ffice. 
The  advantages  to  be  gained  by  individuals 
and  companies  in  doing  this,  are  a  most  gen- 
erous return  for  so  simple  and  easy  an  under- 
taking on  their  part. 

5  The  magnificent  exhibition  of  co-opera- 
tion with  the  government,  that  would  be 
shown  by  simultaneously  mailing  a  properly 
filled  schedule  to  the  Census  Office  on  the  same 
day  by  every  company  or  person  interested  in 
the  Electrical  Industry,  would  mark  the  ad- 
vance line  of  progress  in  census  taking.  Those 
who  are  placing  this  great  agent  of  power, 
electricity,  at  the  service  of  every  citizen  and 
municipality,  by  doing  so  wi  1  but  sustain  their 
well  merited  title  of  '-Lightning  Engineers." 
Really  it  is  but  a  simple  thing  to  do.  It  only 
requires  that  each  one  shall  demonstrate  him- 
self to  be  the  peer  of  the  sun  in  his  ability  to 
do  things  on  time.  All  things  done  require 
time  for  their  doing.  It  requires  no  more  effort 
to  do  a  thing  at  a  proper  time  than  to  do  it  at 
any  other  time.  Who  so  orders  the  doing  of 
them  that  each  is  done  when  required,  liberates 
himself  fiom  the  law  of  necessity  and  makes 
himself  master  of  circumstances.  All  that  is 
required  in  this  case  is  that  each  company  shall 
designate  an  officer  or  employee  as  the  person 
who  will  furnish  the  information  desired  by 
the  Census  Office,  and  hold  him  responsible  for 
having  it  ready  on  the  mailing  date. 

6.  The  lack  of  information  that  may  be  ob- 
tained through  the  Census  report  has  been  felt 
so  keenly  that  no  less  than  ten  individual  at- 
tempts by  as  many  central  station  companies 
to  gain  some  part  of  it,  have  come  under  my 
observation  during  the  year  1889.  These  at- 
tempts have  been  expensive  to  their  originators, 
and  troublesome  to  those  to  whom  they  have 
made  their  appeals.  Worse  than  this,  they 
have  been  unsatisfactory,  because  too  limited 
in  the  scope  of  their  inquiries  ;  and  dangerous, 
because  they  have  not  covered  all  the  factors 
necessary  to  a  correct  statement.  Public  or 
private  action  based  on  insufficient  data  can 
but  be  ill-advised  and  disappointing.  Such 
disadvantages  may  now  be  overcome  with  the 
greatest  ease,  to  the  injury  of  none  and  the  ad- 
vantage of  all,  if  each  person  in  interest  will 
promptly  and  fully  supply  his  own  quota  of 
Census  data. 

7.  It  is  not  the  business  of  the  Census  Office 
to  report  or  to  prove  the  correctness  of  theories. 
It  is  its  business  to  report  facts.  No  person 
should  be  so  eager  to  know  facts  as  the  man 
with  a  theory.  Jf  the  facts  are  with  him,  he 
will  be  enormously  benefited  by  their  helpful- 
ness If  they  are  against  him,  a  knowledge  of 
them  may  save  all  disastrous  loss.  No  man 
ever  attained  a  success  by  remaining  ignorant 
of  the  facts  pertaining  to  his  occupation.  The 
electrical  industry  is  so  young,  it  is  almost  too 
soon  to  attempt  to  separate  the  experimental 
from  the  practical.  No  feature  of  the  wonder- 
ful progress  made,  which  may  now  be  re- 
corded, is  removed  from  its  experimental  stage 
by  so  much  as  a  single  decade.  In  view  of 
this,  it  will  be  well  to  take  notice  of  every  ex- 
periment that  is  now  being  practically  tested. 
Such  a  record  will  possess  great  interest  for 
those  who  may  be  privileged  to  compare  the 
results  of  the  eleventh  with  those  of  the  twelfth 
census  The  experiments  of  to-day  will  furnish 
the  best  landmark  for  the  progress  to  be  re- 
corded in  1900. 

8.  The  report  of  the  investigationwith  which  I 
am  intrusted  will  be  the  first  official  chapter  in 
the  history  of  the  practical  application  of  elec- 


tricity to  the  uses  of  light  and  power.  1  do  not 
assume  the  ability  to  write  a  report  that  shall 
be  perfectly  satisfactory  to  the  65,000,000 
critics  in  the  United  States,  not  to  mention 
those  in  foreign  countries,  to  whom  my  work 
must  be  submitted.  What  I  shall  do  is  to  give 
every  person  who  may  criticise  me  adversely, 
after  my  report  has  been  published,  a  good  op- 
portunity to  place  himself  on  record  by  making 
suggestions  to  me  while  the  work  is  in  con- 
dition to  be  benefited  by  them.  No  more  time 
will  be  required  to  write  a  suggestion  before, 
than  to  write  a  criticism  after  the  work  is 
finished,  but  much  greater  genius. 

The  wisdom  of  foresight  is  far  more  rare  and 
valuable  than  the  wisdom  of  hindsight.  To 
look  ahead  to  an  objective  point,  and  form 
plans  which,  if  followed,  will  make  one  sure 
of  getting  there,  is  a  work  of  immeasurably 
greater  value  than  to  look  backward  and  tell 
how  present  conditions  came  to  be  so.  The 
historian  of  events,  real  or  imaginary,  can  never 
be  a  leader.  Who  declines  to  suggest,  deprives 
himself  of  the  right  to  criticise.  Through  the 
courtesy  of  the  electrical  press.  I  urge  every- 
one interested  in  the  electrical  industry,  each 
from  his  own  point  of  view,  to  suggest  to  me 
every  item  of  information  that,  in  his  opinion, 
should  find  a  place  in  my  report,  together  with 
his  idea  as  to  how  it  may  be  most  easily  and 
correctly  obtained. 

9.  In  my  opinion  the  facts  to  be  reported 
form  two  distinct  classes  : 

First  Facts  of  the  present  value,  the  full 
benefit  from  which  will  be  realized  at  the  time 
of  publication 

Second.  Facts  having  a  future  value,  the 
full  benefit  from  which  will  be  realized  ten 
years  hence,  when  comparisons  are  made 
between  the  results  shown  by  the  eleventh  and 
twelfth  censuses. 

10.  There  are  a  multitude  of  facts  of  very 
great  value  to  those  directly'  interested  in  the 
industry  that  have  no  value  to  the  general  pub- 
lic, except  in  an  indirect  manner.  The  collec- 
tion of  such  facts  will  be  admitted  by  the 
voluntary  co-operation  of  those  to  be  bene- 
fited in  supplying  them.  1  shall  be  greatly- 
disappointed  if  there  is  any  failure  in  this  re- 
gard, especially  since  Hon.  Robert  P.  Porter, 
Superintendent  of  Census,  has  invited  s-uch  co- 
operation in  the  following  terms  : 

"It  is  the  purpose  of  this  office,  without  seek- 
ing data  which  may  be  irrelevant  or  unim- 
portant, to  make  the  statistics  of  this  industry 
complete  and  accurate,  so  that  its  real  condi- 
tion and  true  importance  may  be  known  and 
understood  byr  the  general  public.  It  is  confi- 
dently believed  that  those  who  are  to  derive 
the  chief  benefit  from  the  result  of  the  industry, 
viz  :  manufacturers  and  central  station  com- 
panies engaged  in  the  distribution  of  electric 
currents  for  the  commercial  uses  of  light  and 
power,  will  lend  their  cordial  aid  to  render 
that  result  full  and  reliable.  A  formal  response 
to  the  questions  of  the  schedule  is  all  that  can 
be  insisted  upon,  but  the  superintendent  solicits 
beyond  this,  the  hearty  co-operation  of  everyone 
interested  in  respect  to  furnishing  information 
promptly  and  accurately,  in  the  procurement 
of  additional  facts,  and  in  the  suggestion  of 
pertinent  and  useful  lines  of  investigation, 
Without  such  co-operation,  intelligently  sup- 
plied, the  inquiry  must  of  necessity  be  limited 
in  its  value. 

•The  census  of  1S80  makes  no  mention  of 
the  industry  of  generating  and  distributing 
from  central  stations,  electric  currents  for  the 
uses  of  light  and  power.  The  investigation  of 
this  industry  for  the  eleventh  census  will  be 
the  first  official  census  report  made  on  the 
subject  in  this  or  any  other  country  For  this 
reason  it  is  particularly  desirable  and  essen- 
tial that  the  investigation  shall  not  only  pre- 
sent a  record  of  the  industryras  it  exists  to-day. 
but  that  it  shall  so  classify  and  arrange  the  in- 
formation as  to  render  it  serviceable  as  a  basis 
for   present   action    and  of  comparison  tor  all 
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future  reports.  In  view  of  these  facts,  the  im- 
portance and  value  of  such  an  investigation 
and  the  official  publication  of  its  results  shoulc 
in  itself  be  sufficient  to  secure  from  every  pe 
son  addressed,  a  special  effort  to  answer  fc/ly 
and  promptly  every  inquiry.  The  exhibition 
of  the  birth  of  an  industry  and  its  growtf .  to 
the  magnitude  of  an  interest  second  to  noie  in 
importance  within  the  short  space  of  a  single 
decade,  is  a  marvelous  record  of  progress.  In 
no  other  industry  and  in  no  other  country  has 
such  a  record  ever  been  made.'' 


The  Western  Union  St.  Lons  Office  Burned. 
— The  building  of  the  Western  Union  Telegraph 
Company  in  St.  Louis  was  destroyed  by  fire  on 
the  morning  of  Jan.  8th.  The  fire  was  started 
in  the  basement  by  a  wire  coming  into  contact 
with  an  electric  light  wire,  and  in  a  very  short 
time  the  entire  building  was  a  ma-s  of  flame. 
Fortunately  there  were  few  i  ersons  around  at 
the  time,  owing  to  the  early  hour  at  which  the 
fire  occurred  and  all  these  escaped  uninjured. 
All  communication  with  the  office  by  wire  was 
of  course  completely  severed,  and  for  the 
present  the  business  is  b  ing  handled  at  East 
St.  Louis.  In  the  same  building  were  the 
offices  of  The  Associated  Press  and  a  few  busi- 
ness concerns,  all  of  which  were  completely 
destroyed.  The  total  loss  amounts  to  $100,000 
of  which  $50,000  falls  on  the  Western  Union. 
The  sleet  storm  of  the  day  previous  had  coated 
the  wires  so  heavily  with  ice  as  to  cause  them 
to  sag  and  break.  One  of  these  wires  became 
crossed  with  a  light  wire  and  caused  the  fire. 
The  building  was  an  old  one  and  was  situated 
on  the  corner  of  Third  and  Olive  Streets. 


Prof  Sheldon,  in  suggesting  some  points  for 
an  electric  blowpipe,  states  that  the  pole  of  a 
powerful  magnet  strongly  attracts  or  repels  the 
electric  arc,  which  may  by  this  means  be  driven 
out  sidewise  into  a  point  very  similar  to  the 
point  of  flame  projected  from  an  ordinary 
blowpipe  ;  at  the  end  of  this  point  the  heat  is 
intense,  being  sufficient  to  melt  large  copper 
wire  constantly  and  to  fuse  any  of  the  metals. 
It  would  serve  admirably  for  welding,  and  a 
slight  alteration  would  fit  any  arc  lamp  to 
perform  the  double  function  of  lighting  and 
welding. 

It  is  shown  by  Prof.  Hughes  that  a  stranded 
iron  wire  cable  has  less  self-induction  than  one 
of  the  same  mass  of  metal  formed  into  a  solid 
wire  ;  the  explanation  of  this  being  that  the 
circular  field  of  magnetic  force  round  the  axis, 
which  exists  inside  the  wire  as  well  as  outside, 
is  not  so  strong  in  the  interior  of  the  stranded 
iron  cable  as  it  is  in  the  interior  of  the  solid 
iron  rod.  The  stranding  reduces  the  magnetic 
permeability  along  lines  which  are  circles  de- 
scribed around  the  axis,  and  hence  reduces  the 
self-induction.  . 

An  electric  locomotive  of  somewhat  novel 
design  has  just  been  built  at  the  New  York  Lo- 
comotive Works,  Rome,  N.  V. ,  for  W.  H.  Dar- 
ling. The  storage  system  is  used,  the  batteries 
occupying  what  would  be  the  fire  box  in  an  or- 
dinary engine.  The  reciprocating  movement 
of  the  pistons  is  caused  by  currents  in  helical 
coils  wound  about  the  cylinder,  the  construc- 
tion being  f  mnded  upon  the  principle  that  an 
iron  plunger  will  be  drawn  into  a  coil  of  wire 
through  which  an  electric  current  is  passing. 

In  Cincinnati,  last  week,  the  question  of  order- 
ing electric  light  wires  under  ground  was  referred 
to  a  special  committee  of  five  from  each  of  the 
three  city  boards,  to  devise  ways  and  means  of  ac- 
cimplishing  the  task. 

Russian  officials  have  decided  that  the  tele- 
ph  >ne  is  "dangerous  to  the  State.''  In  War- 
saw orders  have  been  given  that  telephones  be 
removed  from  all  restaurants,  coffee  houses 
and  liquor  saloons.  Similar  orders  have  been 
issued  in  all  other  large  Polish  towns. 


THE  COST  UK  ELECTRIC  PLANTS. 

Mr.  O.  P.  Loomis,  an  electric  expert  of  this 
city,  was  interviewed  the  other  day  by  a  re- 
porter for  a  daily  paper  on  the  subject  of  cost 
of  electric  light  plants.  Mr.  Loomis  said 
the  cost  is  "not  so  much  as  is  supposed  by 
people  unfamiliar  with  such  matters.  The  com- 
panies generally  charge  so  much  a  lamp  for 
the  electrical  outfit.  Thus  we  will  suppose 
that  a  shop  or  an  office  building  wanted  to  put 
in  a  system  of  300  lamps.  That  would  require 
to  start  with  an  engine  of  30-horse  power,  for 
the  calculation  is  that  1 -horse  power  will  run 
10  ordinary  lamps.  The  best  dynamos  run  1  1 
lamps  per  horse-power.  A  good  engine  will 
cost,  say.  ^750  set  up  Then  the  dynamo,  the 
wires,  the  switches  and  the  lamps  must  be  pro- 
vided by  the  company  owning  the  system  de- 
cided on.  These  will  cost  about  §10  a  lamp 
for  300  lamps  if  for  an  office  building  or  a  ho- 
tel, but  for  a  factory  not  over  s8  The  differ- 
ence is  in  the  finish  of  the  brass  work,  the 
trouble  in  running  wires  to  the  places  where 
wanted,  etc.  In  a  hotel  much  care  must  be 
taken  in  such  matters.  In  a  factory  we  have 
no  hard-finished  walls  to  take  care  o1'.  A  little 
over  S3. 000  would  pay  for  a  factory  plant  of  300 
lamps  No  account  is  made  of  the  boiler,  be- 
cause in  all  buildings  where  such  plants  are 
wanted  there  is  commonly  a  surplus  of  boiler 
capacity  on  hand. 

"The  lamps  cost  80  cents  each,  and  are 
warranted  for  600  hours.  If  a  good  system  is 
adopted  there  is  no  occasion  to  hire  an  expert 
to  care  for  the  plant.  An  engineer  fit  to  trust 
with  a  steam-engine  is  capable  of  caring  for 
the  plant.  The  dynamo  lasts  a  lifetime,  so  do 
the  wires,  and  an  intelligent  boy  screws  on  a 
new  lamp  when  the  old  one  wears  out. 

"The  running  expense  of  the  system  de- 
pends on  the  cost  of  coal,  it  takes  about 
five  pounds  of  coal  per  horse-power,  per  hour, 
in  an  ordinary  building.  If  a  good  condensing 
engine  is  put  in  then  the  consumption  of  coal 
is  reduced  below  that.  A  ton  and  three-quar- 
ters of  coal  should  run  300  lamps  twenty-four 
hours. 

"  If  smaller  plants  are  wanted,  say,  twenty- 
five  or  fifty  lamps,  it  costs  from  $12. 50  to  S13 
per  limp  for  the  electrical  plant  all  in  and 
ready  to  set  going.  In  spite  of  what  has  been 
said  about  fires,  the  electrical  plants  are  much 
safer  than  oil  or  candles  or  ga*.  The  insulation 
does  not  wear  out  when  properly  put  up,  be- 
cause there  is  nothing  to  wear  it  out,  if  ex- 
posed to  chafing,  as  it  would  be  if  the  wire 
hung  where  it  cou'd  swing  against  a  post  or  a 
wall,  the  rubber  will  wear  off.  That  is  the  fault 
of  the  man  who  puts  up  the  wires." 


A  novelty  is  announced  in  the  shape  of  a  "  re- 
cording and  alarm  "  compass  which,  it  is  declared, 
will  greatly  increase  the  safely  of  vessels.  The  ap- 
paratus is  said  to  be  composed  of  a  binnacle  and 
recording  and  alarm  instruments  connected  by 
electric  wires.  The  principle,  in  brief,  is  to  sound 
an  alarm  whenever  the  cour.-e  i-;  not  kept. 

The  transmission  of  electricity  by  insulated 
wires  was  shown  by  Watson  in  1747  :  tele- 
graphy was  invented  by  Morse  in  183"  :  the 
first  Atlantic  cable  was  laid  in  1857.  and  the 
quadruplex  system,  by  which  four  messages 
may  be  sent  over  the  same  wire  at  the  same 
time,  was  first  used  in  1877. 

The  novel  sight  of  two  Edison  phonographs 
in  charge  of  half  a  dozen  men  coming  out  of 
Grace  Church,  New  York,  attracted  consider- 
able attention  January  2nd.  The  machines 
had  been  placed  in  the  belfry  the  evening  j  re- 
vious,  and  the  New  Year's  chimes  recorded. 
A  cylinder,  containing  one  of  the  pieces  played, 
is  to  be  placed  in  a  cedar  box  and  preserved  in 
the  church.  The  records  of  the  tunes  are  very 
loud  and  accurate,  and  will  be  heard  at  phono- 
graph entertainments  this  winter. 


Kansas  Cut's  Electric  Light  Companies. — 
The  Kansas  City  Electric  Light  Company  is  the 
oldest  organization  of  the  kind  in  the  city,  hav- 
ing been  organized  in  1 88 1.  It  is  the  licensee 
of  the  1  homson-Houston  system  of  lighting  by 
electricity.  The  capital  stock  is  §450,000.  It 
hps  a  plant  with  a  capacity  for  930  arc  lamps, 
700  of  which  are  in  use,  and  1,500  incandes- 
cent lamps,  employing  both  continuous  and 
alternating  circuits.  Ten  engines  are  required, 
and  they  are  of  the  Corliss,  Ide  and  Arming 
ton-Sims  make  ;  seven  boilers,  three  of  which 
are  Babcock  A:  Wilcox  and  four  common  tubu- 
lar boilers.  The  power  employed  aggregates 
i,2co  horse  power.  During  the  past  year, 
$77,676  have  been  expended  in  real  estate,  ad- 
ditional power  plant  and  street  system.  A 
building  has  been  purchased  and  remodeled 
and  a  large  amount  expended  in  lines,  poles  and 
lamps  The  works  are  on  lighth  and  Santa 
1'e  streets 

The  Edison  Electric  Light  and  Power  Com- 
pany w?s  organized  in  1888.  I  he  company 
has  a  capital  of  gioc.oco,  with  an  investment 
of  nearly  one  fourth  more.  This  company  is 
the  licensee  of  the  Edison  system  and  its  plant 
has  an  aggregate  capacity  of  6  oco  lamps, 
4, coo  of  which  are  now  in  use.  Three  New 
York  safety  engines  and  three  Babcock  &  Wil- 
cox boilers  are  used.  '1  hey  serve  electrical 
currents  for  power  purposes  as  well  as  light. 
Some  of  their  wires  are  under  ground  and 
some  over  head.  The  company's  central  sta- 
tion plant  has  been  erected  and  fitted  up  during 
the  past  year  at  a  cost  of  5125,000. 

The  American  Electric  Light  Company's  plant 
is  located  at  Twentieth  and  Central  streets.  It 
has  three  boilers  and  three  engines.  'They  use 
the  Pall  and  American  arc  light  dynamos,  sup- 
plying 250  arc  lights  ;  the  Heisler  incandescent 
system,  one  dynamo,  furnishing  300  incandes- 
cent lights.  1  he  company's  service  has  more 
than  doubled  during  1889.  and  $7,000  has  been 
expended  during  the  year  in  building,  new  ma- 
chinery and  other  improvements. 

The  Interstate  Electric  Company  has  in- 
creased its  capacity  during  the  past  year  from 
2,500  incandescent  lights  to  10,000  and  its 
horse-power  from  100  to  500.  It  is  the  only 
company  using  storage  batteries.  There  are 
four  battery  stations  in  the  city.  During  the 
year  Paul  W.  Bossart  has  retired  from  the  man- 
agement and  has  been  succeeded  by  T.  F. 
Clohesy.  Mr.  Clohesy  has  gone  to  New  York 
to  purchase  more  machinery.  The  office  has 
been  removed  from  the  Keith  &  Perry  Building 
to  222  West  Fifth  street.  Kansas  City  will  con- 
tinue the  Western  headquarters  for  the  com- 
pany. 

'I  he  Sperry  Associate  Electric  Company  was 
organized  in  1886.  It  has  a  capital  stock  of 
$30,000  with  nearly  double  that  amount  in- 
vested. It  has  an  arc  light  plant  of  300-lamp 
capacity  and  has  recently  started  a  new  West- 
inghouse  plant  with  a  capacity  of  3,000  lamps, 
at  a  cost  of  $30,000. 


On  the  Boulevard  des  Capucines,  in  Paris,  it 
was  noticed  recently  that  horses  manifested 
considerable  uneasiness  on  passing  over  a  par- 
ticular portion  of  the  roadway.  The  electric 
light  company  was  communicated  with,  and 
on  the  roadway  being  dug  up  it  was  found  that 
the  lead  cover  of  the  branch  conductor  to  the 
street  lamp  was  in  contact  with  one  of  the  bare 
main  conductors,  and  as  the  neutral  wire  was 
faulty  in  several  places  a  circuit  was  c<  mpleted 
through  earth  between  the  lead  cover  and  the 
neutral  wire.  The  iron  hoofs  of  the  horses 
made  excellent  contact  with  the  damp  wood  of 
the  roadway,  and  the  unfortunate  animals  con- 
sequently became  a  shunt  on  this  leakage  cir- 
cuit and  received  smart  shocks. 

The  trestle  carrying  a  trolley  on  one  of  the 
Boston  toads,  a  few  days  sir.ee,  fell  with  a  crash  on 
a  passing  car,  greatly  frightening  the  passengers. 
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J.   H.  BUNNELL  A   CO.'S  NEW  QUARTERS, 

Messrs.  J.  H.  Bunnell  &  Co.  have  removed 
from  their  old  stand,  at  the  corner  of  Liberty 
and  Church  streets,  to  more  spacious  and  con- 
venient quarters  at  76  Cortlandt  street,  corner 
of  Washington.  A  very  handsome  building  has 
recently  been  erected  on  this  corner,  and  the 
above  named  firm  occupies  the  ground  floor. 
The  interior  is  fitted  up  with  a  view  to  conve- 
nience and  to  show  to  the  best  advantage  the 
great  variety  of  electrical  apparatus  manufac- 
tured by  this  firm.  There  is  nothing  in  tha 
electrical  line  that  cannot  be  found  here,  and  the 
superior  workmanship  for  which  the  firm  is 
justly    celebrated    is    displayed    to    the    very 


A  decision  was  rendered  by  Justice  Poche, 
of  the  Louisiana  Supreme  Court,  at  New  Or- 
leans last  month,  in  the  case  of  the  New  Or- 
leans Gaslight  Company,  vs.  The  City  of  New 
Orleans.  The  suit  involved  a  contract  with 
the  Louisiana  Electric  Light  Company  for 
lighting  the  city,  and  the  decision  of  the  lower 
court  in  favor  of  the  company  was  affirmed. 
In  his  opinion,  the  court  says  that  the  plaintiff 
br  ngs  suit  in  the  capacity  as  a  taxpayer  for  the 
purpose  of  setting  aside  a  contract  made  be- 
tween the  city  and  the  Louisiana  Electric 
Light  Company  in  May.  1887,  to  light  the  city 
by  electricity  for  five  years  beginning  January 
1.  iS3>.  The  grounds  of  attack  to  be  consid- 
ered on  appeal  are  as  follows  :     That  the  con- 


J.     H.     BtXNELL    t    CO.  >    NEW    QUARTERS. 


best  advantage.  The  location  is  a  very  con- 
venient one,  being  within  one  block  of  the 
Pennsylvania  Railroad  ferry.  North  River,  and 
handy  to  all  other  railroad  ferries,  and  the  gen- 
eral business  centre  of  the  city. 

The  St.  Paul,  Minn.,  city  council  has  adopted  a 
motion  providing  that  no  wires  should  be  strung 
hereafter,  except  under  the  direction  of  the  city 
engineer. 

A.  M.  Pennock  has  accepted  a  position  with 
the  Western  Union  at  Richmond.  Va. 


tract  is  null  and  void,  because  it  violates  the 
prohibition  contained  in  section  2448  of  the 
Revised  Statutes,  which  provides  "that  police 
juries  of  the  several  and  the  constituted  author- 
ities of  incorporated  towns  and  cities  in  this 
State  shall  not  hereafter  have  power  to  contract 
any  debt  or  pecuniary  liability,  without  fully 
providing  in  the  ordinance  creating  the  debt, 
the  means  of  paying  the  principal  and  interest 
of  the  debt  as  contracted.  That  the  city  has 
no  power  in  law  to  enter  into  such  a  contract." 
The  defense  is  practically  a  general  denial,  and 


the  judgment  on  appeal  rejected  plaintiffs  de- 
mand. The  court  holds  that  "  in  the  absence 
of  a  special  statutory  limitation  or  restriction, 
the  power  given  to  the  city  of  New  Orleans  to 
make  contracts  for  lighting  its  streets,  landings, 
etc. ,  is  sufficient  to  authorize  a  contract  for 
more  than  one  year  for  such  commoditv." 


The  Pilsio.n  Telephone. — A  curious  scene 
was  enacted  recently  at  a  place  called  Child's 
Hill,  on  the  Midland  Railway,  near. London, 
England.  What  took  place  there,  as  vouched 
for  by  Engineering,  was  as  follows  :  A  party 
of  gentlemen  alighted  from  the  train  and  as- 
cended the  embankment.  Here  one  of  them 
reached  up  to  a  wire  stretched  along  the  tele- 
graph poles,  and,  placing  the  crown  of  his  hat 
flat  against  it,  he  commenced  a  conversation 
with  some  unseen  correspondent.  The  an- 
swers to  his  questions  and  remarks  came  back 
quite  audibly  to  the  group  gathered  around 
him,  while  those  who  felt  sceptical  as  to  the 
reality  of  what  was  being  enacted  before  them, 
removed  to  a  distance,  and,  pressing  the  wire 
against  their  ears  and  cheekbones,  heard  the  re- 
turn messages  for  themselves.  After  some 
desultory  conversation,  the  unknown  speaker 
was  a-ked  to  give  a  good  shout,  and  in  reply  he 
jodelled  with  such  vigor  that  a  boy  plodding 
his  way  along  the  cutting,  at  the  opposite  side 
of  both  up  and  down  lines,  looked  up  with 
amazement  He  was  at  least  eighty  or  one 
hundred  feet  distance,  and  yet  he  evidently 
heard  the  yell  transmitted  along  the  wire  and 
received  into  the  crown  of  an  ordinary  silk  hat. 
It  was  quite  impossible  that  he  should  have 
caught  the  oiiginal  sound,  for  it  was  uttered  in 
a  cabin  more  than  a  mile  away.  Those  who 
were  on  the  embankment  knew  that  it  was 
transmitted  by  means  of  a  new  mechanical  tel- 
ephone. The  instrument  is  the  invention  of 
Mr.  Lemuel  Mellett  of  Newton,  Mass. ,  and  al- 
ready several  hundred  instruments  are  at  work 
in  Boston  and  elsewhere.  The  receiver,  which 
also  acts  as  a  transmitter,  consists  of  a  wooden 
cave,  divided  into  two  parts  by  a  metallic  dia- 
phragm held  by  a  clip  ring  and  screws.  In  the 
centre  of  the  diaphragm  is  a  hole  through 
which  there  passes  the  line  wire,  having  at  its 
end  a  button  to  take  the  pull.  So  far  there  is 
no  special  novelty  to  distinguish  the  telephone 
from  the  old  pill-box  and  string.  The  new 
feature  consists  in  a  set  of  resonators  placed 
over  the  diaphragm  to  re-enforce  its  vibrations. 
These  resonators  are  spiral  springs  of  various 
lengths,  and  made  from  wire  of  different 
gauges.  One  set  of  springs  is  festooned  be- 
tween the  screws  which  hold  the  diaphragm, 
while  others  are  held  at  one  end  only,  and  pro- 
ject upwards  and  inwards  within  the  case. 
These  resonators  are  chosen  experimentally  of 
such  dimensions  that  each  will  be  set  into 
vibration  by  some  one  or  more  of  the  tones 
which  are  usually  found  in  the  human  voice. 

The  conversion  of  electrical  energy  into  me- 
chinical  work  dates  back  much  further  than  isgen- 
erally  supposed,  the  first  practical  electric  motor 
havin,' tee  1  made  by  Jacob  in  1S34.  Motors,  how- 
ever, remained  mere  philosophical  toys  until  1870, 
when  the  Gramme  dynamo  was  introduced.  To 
M.  Gramme,  therefore,  is  due  the  credit  of  ena- 
bling the  transmission  of  power  by  electricity  to 
become  a  commercial  possibility.  During  the 
next  ten  years  electric  motors  received  considerable 
attention,  and  by  iSSothey  had  become  greatly 
improved  under  the  master  hands  of  the  late  Sir 
William  Siemens  and  others.  For  several  years 
past  motors  of  all  sizes  have  been  in  use,  for  various 
purposes.  At  the  present  time  the  efficiency  of 
conversion  obtained,  closely  approaches  the  theo- 
retical limit,  some  motors  returning  from  eighty- 
five  to  ninetv-four  per  cent,  of  the  electrical  energy 
supplied.  This  rapid  progress  is  certainly  due  to 
the  high  order  of  genius  brought  to  bear  upon  the 
matter  by  men  of  science,  and  to  the  mechanical 
ability  of  engineers,  rather  than  to  the  simplicity 
of  the  subject. — London  Times. 
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THE  BRUSH  DOUBLE  CARBON  DECISION. 

{Continued  from  last  issue.) 

5.  In  an  electric  lamp,  wherein  more  than 
one  set  or  pair  of  carbons  are  employed,  the 
lifter  D  or  its  equivalent,  moved  by  any  suit- 
able means,  and  constructed  to  act  upon  said 
carbons  or  carbon  holders  dissimultaneously, 
or  successively  and  substantially,  as  and  for 
the  purpose  shown. 

6.  In  an  electric  lamp  wherein  more  than 
one  pair  or  set  of  carbons  are  employed,  a 
clamp  Cor  its  equivalent,  for  each  said  pair  or 
set,  said  clamp  C  adapted  to  grasp  and  move 
said  carbons  or  carbon  holders  dissimultane- 
ously or  successively,  substantially  as  and  for 
the  purpose  shown." 

It  is  admitted  by  the  defendants'  counsel  that 
the  patent  in  suit  describes  a  new  and  useful 
mechanism  for  which  Brush  was  entitled  to  a 
patent ;  but  it  is  urged  that  the  first,  second, 
third  and  fourth  claims  are  for  functions  or  re- 
sults without  regard  to  mechanism  and  are, 
therefore,  void. 

The  claims  are  not  open  to  this  objection. 
The  specification  describes  mechanism  where- 
by a  result  may  be  accomplished,  and  the 
claims  are  not  for  mere  functions,  nor  fairly 
construed,  can  it  be  said  that  they  cover  other 
equivalent  means  employed  to  perform  the 
same  functions.  The  first  claim,  construed  in 
connection  with  the  means  described  in  the 
specification,  is  for  an  arc  lamp  in  which  two 
or  more  pairs  of  carbons  are  used,  the  adjust- 
able carbons  of  each  pair  being  independently 
regulated  by  one  and  the  same  mechanism, 
and  in  which  there  is  a  dissimultaneous  or  suc- 
cessive separation  of  the  pairs,  so  effected  as 
to  secure  the  continuous  burning  of  one  pair 
prior  to  the  establishment  of  the  arc  between 
the  other  pair.  Thus  construed  the  invention 
claimed  is  limited  to  the  particular  means  de- 
scribed in  the  specification  and  their  substan- 
tial equivalents. 

The  second,  third  and  fourth  claims  also  re- 
fer to  the  particular  mechanisms  described  in 
the  specification  for  the  accomplishment  of 
results  covered  by  these  claims.  They  are  for 
combinations  of  specific  mechanisms  and  their 
substantial  equivalents,  and  not  for  results 
irrespective  of  means  for  their  accomplishment. 
It  is  true  that  in  the  specification  Brush  de- 
clared, "  I  do  not  in  any  degree  limit  myself 
to  any  specific  method  of  mechanism  for  lift- 
ing, moving  or  separating  the  carbon  points, 
or  their  holders,  so  long  as  the  particular  func- 
tions and  results  hereinafter  to  be  specified 
shall  be  accomplished." 

He  did  not  say,  however,  that  he  claimed  all 
mechanisms  irrespective  of  their  construction 
and  modes  of  operation.  By  this  language  he 
simply  notified  the  public  that  he  did  not  re- 
strict himself  to  the  particular  lamp  described 
in  the  patent,  but  that  his  invention  embraced 
tlial  and  all  other  lamps  operated  substantially 
the  same  way  by  equivalent  mechanism. 

It  is  urged  that  the  fifth  claim  covers  the 
lifter  simply  and  that  the  sixth  claim  covers 
nothing  but  the  clamps,  and  being  only  for  de- 
tached parts  of  the  lamp,  incapable  of  sep- 
arately performing  the  function  ascribed  to 
them,  and  these  claims  are  void. 

The  fifth  claim  is  for  a  combination  of  which 
the  lifter  D  is  an  element,  and  thus  construed, 
the  claim  is  for  a  novel  and  useful  invention. 

The  sixth  claim  is  not  for  the  two  clamps 
aside  from  other  connected  mechanism.  It  is 
for  the  two  clamps  in  combination  with  the 
mechanism  described  in  the  patent  for  actuating 
the  clamps  and  causing  them  to  grasp  and 
move  the  carbons  dissimultaneously,  substan- 
tially as  and  for  the  purpose  described  in  the 
specification. 

Patent  No.  147,827,  issued  to  Matthias  Day, 
Jr.,  Feb.  24,  1874,  is  relied  on  as  an  anticipa- 
tion of  the  first,  second  and  fourth  claims  of  the 
patent  in  suit.  This  defense  is  based  upon  a 
construction    of  these    claims   that    gives    no 


effect  to  their  concluding  restrictive  language, 
which  construction,  we  have  seen,  is  not 
authorized.  The  patent  in  suit  describes  mech- 
anism which  designedly  and  positively  effects 
a  dissimultaneous  separation  of  the  carbons, 
and  Professor  Barker,  the  defendants'  expert, 
testified  that  the  Day  lamp  was  not  so  con- 
structed, and  did  not  so  operate.  It  is  true 
that  the  Day  patent  describes  a  lamp  which 
contains  two  or  more  pairs  of  carbons,  but  not 
such  a  double  carbon  lamp  as  Brush  invented. 
In  the  Day  lamp  each  carbon  is  split  or  divided 
vertically  for  a  slight  distance  from  the  outer 
end,  but  so  rigidly  connected  at  the  clamp  ex- 
tremity as  to  act  solely  as  a  pair  of  separate 
carbons,  and  not  as  "  two  or  more  independent 
pairs  or  sets  of  carbons. " 

Owing  to  the  constant  and  frequent  shifting 
of  the  arc  from  one  pair  of  carbons  to  the  other 
in  this  lamp,  it  produced  an  irregular  and  un- 
satisfactory light.  It  was  unlike  the  Brush 
lamp  both  in  construction  and  mode  of  opera- 
tion. 

The  answer  also  denies  infringement,  but 
that  defense,  like  the  last  one,  is  based  on  the 
theory  that  the  claims  are  not  at  all  limited  by 
their  concluding  language.  It  is  plain  from  the 
evidence  that  the  defendants'  lamp  was  de- 
signedly constructed  so  as  to  insure  the  dissi- 
multaneous separation  of  the  two  pairs  of  car- 
bons for  the  purpose  of  forming  the  arc 
between  one  pair  only  of  the  carbons,  and  that 
both  lamps  operate  identically  the  same  way 
and  for  the  same  purpose.  The  patent  describes 
a  ring  clamp  and  the  defendants  use  a  hinged 
clamp  ;  but  there  is  not  the  slightest  functional 
difference  between  them.  Botja  operate  by 
grasping  and  holding  with  varying  pressure  the 
smooth  rod  which  carries  the  carbons,  thus 
allowing  the  rod  to  slide  so  as  to  secure  a  con- 
tinuous feed  by  inappreciable  degrees,  while 
under  other  conditions,  the  cord  is  allowed  to 
slip  suddenly  by  gravity.  The  ring  clamp  was 
old,  and  Brush  simply  employed  it  as  suit- 
able for  his  purpose  in  combination  with  other 
elements  with  which  it  co-acts,  and  the  substi- 
tution of  the  hinged  clamp,  without  any 
change  in  the  mode  of  operation  or  function, 
did  not  change  the  combination. 

In  the  Brush  lamp  the  clamps  rest  on  a  flat 
floor,  and  the  arms  of  the  lifter  are  of  unequal 
length,  so  that  when  the  lifter  is  raised  one 
clamp  is  tilted  in  advance  of  the  other,  and  the 
carbons  are  separated  dissimultaneously.  In 
the  defendants'  lamp  the  same  result  is  accom- 
plished by  supporting  the  clamps  in  different 
planes,  and  employing  a  lifter  with  arms  of  the 
same  length,  so  that  in  the  operation  of  the 
lifter  it  will  tilt  one  clamp  in  advance  of  the 
other.  Brush  did  not  claim  that  there  was  in- 
vention in  the  lifter  and  clamps  disconnected 
with  other  parts  in  the  operation  of  the  lamp, 
and  the  defendants  cannot  escape  infringement 
by  showing  that  they  used  a  lifter  and  clamps 
not  identical  in  construction  with  the  lifter  and 
clamps  described  in  the  patent.  It  is  admitted 
that  if  the  claims  are  construed  as  embracing 
the  mechanism  described  in  the  specification 
the  defendants  use  a  lamp  covered  by  the 
patent  in  suit,  and  that  renders  a  further  de- 
scription of  defendants'  lamp  unnecessary. 

It  is  finally  contended  that,  while  the  patent 
describes  particular  mechanism  by  which  the 
functions  stated  in  the  claims  can  be  performed, 
the  patentee  expressly  declared  in  his  specifi- 
cation that  he  did  not  limit  himself  to  this 
mechanism,  or  its  equivalent,  but  claimed  that 
his  invention  comprehended  all  means  capable 
of  accomplishing  the  results  stated,  and  that 
having  thus  claimed  more  than  he  was  entitled 
to,  the  complainant  cannot  recover  until  he 
disclaims  everything  in  the  specification  except 
the  specific  mechanism. 

An  application  for  letters  patent  is  accom- 
panied by  a  specification  giving  a  full  general 
description  of  the  alleged  invention,  and  this 
is  followed  by  what  is  known  and  well  under- 
stood in  the  courts,  as  well  as  the  Patent  Office, 


as  a  "claim."  What  the  patentee  invents  and 
describes  in  his  specification,  but  fails  to  em- 
brace in  his  claim,  he  abandons  to  the  public, 
unless  by  timely  application  he  obtains  a  re- 
issue for  it,  and  if  in  the'descriptive  part  of  his 
invention  he  inadvertently,  or  otherwise,  in- 
cludes as  a  part  of  his  invention  that  which  is 
old,  but  does  not  claim  it,  his  claim  is  not 
thereby  invalidated  Such  part  of  the  specifi- 
cation is  surplusage.  It  is  only  when  the  claim 
following  the  specification  is  too  broad,  in  the 
sense  of  embracing  something  as  new  which  is 
not  new,  that  the  patentee  is  required  by  Sec- 
tion 4.922  to  disclaim.  He  is  not  required  to 
disclaim  anything  in  the  specification  not 
covered  by  his  claim.  The  word  "specifica- 
tion "  is  obviously  used  in  tho  first  clause  of. 
Section  4,922  as  synonymous  with  "claim." 
I  am  aware  of  no  decision,  holding  that  a 
patentee  is  required  to  disclaim  anything  in  the 
descriptive  part  of  his  invention  which  is  not 
fairly  embraced  within  his  claim. 

In  Railroad  Company  vs.  Mellem,  104  U.  S. 
118,  the  court  said  :  "In  view,  therefore  of  the 
statute,  the  practice  of  the  Patent  Office  and  the 
decisions  of  this  court,  we  think  that  the  scope 
of  letters  patent  should  be  limited  to  the  inven- 
tion covered  by  the  claim,  and  that  though  the 
claim  may  be  illustrated,  it  cannot  be  enlarged 
by  the  language  used  in  other  parts  of  the 
specification.  We  are,  therefore,  justified  in 
looking  to  the  '  claim  '  with  which  the  specifi- 
cation of  the  appellee's  invention  concludes  to 
determine  what  is  covered  by  this  letters 
patent." 

It  is  not  material  for  the  purpose  of  this  suit 
whether  Brush  was  a  pioneer,  or  a  mere  im- 
prover. It  is  sufficient  that  he  described  and 
illustrated  in  the  patent  in  suit  a  specific  mech- 
anism, or  double-carbon  lamp,  adapted  to  burn 
its  caibons  independently  and  successively; 
that  he  was  the  first  to  accomplish  this  result, 
and  that  the  claims  are  for  mechanism  substan- 
tially as  described  in  the  patent  in  combination 
with  two  or  more  pairs  of  carbons  or  sets  of 
carbons  for  producing  the  result  specified.  We 
have  already  stated  that  what  is  claimed  is  not 
functions  and  results,  but  mechanism  for  pro- 
ducing functions  and  results. 

A  decree  will  be  entered  in  accordance  with 
the  prayer  of  the  bill.  M.  D.  Leggett  &  L.  L. 
Leggett,  H.  A.  Seymour,  for  complainant ;  R. 
S.   Taylor,  for  defendant. 


THE  NEW  HAMPSHIRE  ELECTRIC  LIGHT 
ASSOCIATION. 


THE    FIFTH    STATE  ORGANIZED. 

The  Central  Station  Companies  of  New  Hamp- 
shire held  a  meeting  to  organize  a  State  Associa- 
tion, at  Manchester,  Thursday  January  9th. 

The  response  to  the  call  for  the  meeting  was 
almost  unanimous.  Nearly  every  company  in  the 
State  was  represented  either  in  person  or  by  letter. 
A  careful  estimate  showed  that  over  eighty  per 
cent  of  the  capital  employed  in  Central  Station 
lighting  in  the  State  was  represented  in  person. 
The  desirability  of  organizing  a  State  Association 
was  fully  discussed  and  the  proposal  to  organize  at 
once  was  cordially  endorsed. 

The  organization  was  effected  by  the  adoption 
ofby-lawsand  the  election  of  the  following  officers  : 
president,  Alonzo  Elliott,  Manchester ;  vice-presi- 
dent, F.  W.  Eastabrook,  Nashua  ;  secretary  and 
treasurer,  Edgar  Woodman,  Concord.  Executive 
committee,  Alonzo  Elliott,  Manchester ;  F.  W. 
Eastabrook,  Nashua;  H.  W.  Burgett,  Dover. 

After  the  adjournment  of  the  meeting,  Presi- 
dent Elliott's  invitation  to  partake  of  a  dinner  was 
accepted. 

Hammerfest,  Norway,  is  to  have  an  electric 
light  plant.  This  is  the  most  northerly  town 
on  the  globe. 

It  is  said  that  upwards  of  $600, coo,  000  of 
capital  is  invested  in  the  electrical  industries  in 
the  United  Stales. 
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THE    ELECTRIC    AGE. 


MODEL    ELECTRIC     ELEVATOR    INSTAL- 
LATION. 


We  present  herewith  a  vi^w  of  a  recen'.  hy- 
draulic elevator  installation  made  at  the  build 
ing  of  the  United  Security  Trust  &  Safe  Deposit 
Co  of  Philadelphia  by  the  Otis  Elevator  Co.  of 
Vonkers,  N.  Y.,  and  Chad  bourne,  Hazleton  ic 
Co.  of  Philadelphia,  agents  in  Pennsylvania  for 
the  Sprague  Electric  Railway  &  Motor  Co.  of 
New  York. 

One  of  the  first  things  which  strikes  an  ob- 
server is  the  minimum  of  space  required  for 
every  part  of  this  installation.  The  pump  was 
manufactured  by  the  Otis  Elevator  Co.  es- 
pecially for  this  plant,  and  the  arrangement  for 
.reduction  of  speed  between  the  armature  shaft 
and  pump  is  made  in  the  compact  manner 
shown  in  the  illustration.  The  motor  operates 
the  pump  against  a  pressure  in  the  tank,  there 
being  no  overflow,  and  when  the  maximum 
pressure  is  reached,  the  motor  runs  empty, 
automatically  cutting  down  the  amount  of  elec- 
tric current  taken  from  the  line  so  that  onlv 
sufficient  current  is  used  to  supply  the  energy  to 
keep  the  motor  in  operation. 


A  most  ingenious  electric  cash  register  has 
been  brought  out.  When  the  cash  drawer  is 
pushed  in  after  the  requisite  amount  is  deposited 
it  must  be  wholly  shut  and  locked  ;  otherwise 
a  bell  will  ring  until  this  is  done.  Besides  the 
drawer  cannot  be  pulled  out  after  attempting 
to  close  it  until  it  is  fully  closed  and  locked  ; 
thus  carelessness  in  closing  the  drawer  is  at 
once  detected  At  the  close  of  business  the 
door  in  front  of  the  register  is  dropped,  and  on 
the  dials  is  noted  the  total  cash  of  the  day  in 
dollars,  dimes  and  cents,  so  that  the  total 
amount  of  the  day's  business  can  be  seen  at 
a  glance. 

The  opacity  of  steam  issuing  from  a  nozzle 
is  greatly  increased  by  bringing  electrified 
points  near  it,  and  its  color  is  changed  to 
orange  brown. 

The  Electric  Light  Company  at  Salem,  Mass., 
has  provided  a  library  of  works  upon  electricity 
for  the  benefit  of  its  employees. 

Pittsburgh  Chronicle:  An  electric  piano  has 
been  invented,  and  now  its  makers  will  try  to 
introduce  it  into  our  ohms. 


in  the  centre  of  the  crib,  which  runs  from  the 
cellar  to  the  seventh  story.  Each  floor  has  four 
cut-out  junction  boxes,  one  on  each  crib  or  ver- 
tical main,  and  each  junction  box  has  four  di- 
visional circuits  of  ^4-inch  tube  The  tubes 
run  to  three  outlets  each,  coming  out  with  an 
elbow  and  also  returning  with  one,  running  to 
the  next  outlet.  The  building  is  wired 
throughout  with  flexible  wire  and  cable.  All 
feeders  and  vertical  mains  are  single  conduct- 
ors run  in  one  inch  tubing.  The  divisional 
circuits  are  single  tubes  containing  flexible  twin 
conductors,  and  in  no  case  exceed  eight  amperes. 
One  of  the  principle  features  of  this  system  is 
that  the  building  was  conduited  throughout 
while  in  course  of  construction,  and  the  con 
ductors  were  inserted  after  the  building  was 
completed,  thus  showing  that  the  wire  can  be 
withdrawn  and  replaced  at  will 


One  of  the  treasures  of  the  Edison  phono- 
graph works  at  Orange  is  a  cylinder  that  was 
impressed  with  the  voice  of  the  late  John  Mc- 
Cullough,  the  actor,  who  died  in  a  madhouse. 
The  impression  was  taken  while  he  was  in 
confinement        Rambling    passages    from   the 


Westing  house  Company's  Sales. — During  the 
first  three  weeks  of  December  last  the  Westing- 
house  Electric  Company,  of  Pittsburgh,  secured 
contracts  for  alternating  current  apparatus,  to 
be  used  at  the  following  places  :  Salem.  O. , 
750  lights  ;  Louisville,  Ky.,  759  lights  ;  Green- 
field,.  Mass.,  750  lights;  Denison,  O.,  500 
lights;  St.  Louis,  Mo.,  2, 500  lights;  Hamilton. 
Ont,  1.500  lights;  Denver,  Col.,  3. oco  lights  ; 
Pittsburgh  Kan.,  750  lights  ;  Pueblo,  Col  ,  750 
lights.  McKinney,  Tex.,  500  lights;  Portland, 
Ore.,  6  000  lights  ;  Lynchburgh,  Va ,  750 lights  : 
Dansville,  N.  V. .  500  lights;  Batavia,  N.  V., 
750  lights  ;  Pittsburgh,  Pa  ,  3,000  lights  ;  Old- 
town,  Me.,  750  lights.  Arc  light  machines  of  a 
capacity  of  250  lamps  were  sold  as  follows  : 
Pittsburgh,  Kan.,  50;  Portland,  Ore,  100; 
New  Bedford,  Mass.,  ico. 

"Whipple's  National  Electrical  Directory  and 
Electric  Reports"  is  the  title  of  a  book  just  issued 
by  Fred  Whipple,  of  Detroit.  This  Directory  will 
no  doubt  meet  with  a  hearty  welcome  among  elec- 
tricians. It  contains  a  list  of  all  the  associations  in 
every  branch  of  electricity,  and  clubs  in  the  L'nited 
States,  including  the  names  of  the  members  of 
each.  Every  branch  of  electrical  industry  is  very 
completely  listed,  and  the  book  will  be  invaluable 
to  persons  who  have  occasion  to  learn  the  names  of 
those  engaged  in  any  particular  branch  of  elec- 
tricity. 

Three  7  ooc-round  dynamos  are  being  turned 
out  by  the  Eddy  Company  at  Windsor,  Conn. 
They  will  be  of  45-horse  power  each,  and  are  to 
be  used  for  the  deposition  of  copper. 

The  Commercial  Cable  Company  paid  their 
usual  quarterly  dividend  of  one  and  a  half  per 
cent,  on  the  2d  Jan.  last. 

One  of  the  special  features  of  this  hoist  is  the 
compactness  of  the  casting,  which  was  made 
expressly  for  this  plant.  It  is  in  one  piece, 
consequently  greater  rigidity  is  secured. 

Bef  >re  the  installation  of  the  electric  motor 
at  this  place,  a  gas  engine  was  used  to  supply 
the  necessary  power,  but  gas  never  proved 
satisfactory  in  this  capacity,  and  the  Sprague 
motor  was  substituted.  This  motor  is  now. 
giving  perfect  satisfaction  and  the  plant  is  one  of 
the  finest  in  Philadelphia.  Our  view  is  made 
from  a  photograph,  and  shows  all  the  details  of 
this  installation. 

The  Citizens'  Electric  Street  Railway,  of 
Decatur,  111.,  changed  from  horse  to  electric 
power  last  August,  and  has  since  been  in  sue 
cessful  operation.  The  road  is  five  miles  in 
length.  The  over-head  wire  system  is  used, 
and  since  the  change  travel  has  increased  100 
per  cent. 

The  power  plant  for  the  Fostoria,  O. ,  electric 
light  company  has  been  completed. 


THE    SPRAGIE    MOTOR    FOR    ELEVATOR    INSTALLATION. 


BUILDING  WIRING. 


The  acme  of  perfection  in  incandescent  wir- 
ing is  the  system  used  in  the  new  Metropolitan 
Telephone  Building,  in  38th  St.,  between  Sixth 
Ave.  and  Broadway,  being  that  of  the  Interior 
Electrical  Conduit  Co.  It  was  the  writer's 
pleasure  to  visit  that  building  a  short  time  ago. 
On  going  into  the  cellar,  the  first  thing  out  of 
the  ordinary  run  of  wiring  that  was  noticed, 
was  three  neat  black  tubes  about  an  inch  in  di- 
ameter coming  in  from  the  street  service.  These 
ran  into  a  junction  box  about  ten  feet  from  the 
building  line.  At  this  point  the  system  divides, 
running  on  either  side  of  the  building,  extend 
ing  along  the  ceiling  to  a  distance  of  half  the 
depth  of  the  cellar,  at  which  point  they  run 
into  another  junction  box  dividing  again,  one 
half  returning  half  way  to  the  front  of  the  build- 
ing, the  other  running  to  an  equal  distance 
back.  At  these  points  the  tubes  elbow  up 
wards,  running  up  the  side  of  the  building  to 
the  fourth  floor — the  centre  of  distribution  ;  at 
which  point  they  run  into  a  junction  box  placed 


plays  in  which  he  acted  were  recited  in  a  voice 
of  wonderful  power  and  pathos,  but  at  the  end 
of  each  passage  the  actor  would  stop  and  say, 
in  a  voice  to  chill  the  blood,  "But  now  I'm 
mad — ha,  ha,  ha,  ha,  ha,  ha,  ha — ah-h-h  h.'' 
The  end  of  the  laugh  was  all  but  indescribable, 
for  he  drew  in  his  breath  with  a  sound  that  was 
partly  a  shriek  and  partly  a  gasp.  If  there  is 
ever  a  voice  heard  from  the  tomb  it  is  when 
this  cylinder  is  put  in  the  phonograph. 

The  trouble  between  Mayor  Hart,  of  Boston, 
and  the  electric  light  companies  has  been  com- 
promised. Pending  the  signing  of  contracts 
for  lighting  the  city  at  cheaper  rates,  the  Mayor 
has  agreed  to  let  the  Boston  Electric  Light 
Company,  which  supplies  the  bulk  of  the  light, 
continue  its  service  at  the  old  figure,  65  cents 
per  lamp  a  night.  Some  of  the  smaller  com- 
panies meanwhile  will  extend  their  plants  until 
they  have  circuits  enough  to  light  the  city. 
When  this  is  accomplished,  contracts  will  be 
signed  for  40  cents  a  lamp. 

Mr.  Edison  is  adding  to  his  laboratory  a  collec- 
t:on  of  minerals. 


THE    ELECTRIC    AGE. 
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THE  BLAVIER  METHOD  OF  LOCALIZING 
FAULTS  IN  SUBMARINE  CABLES. 


the  equations  ret 
ing  expression  : 


uisite,  and  arrive  at  the  follow- 


DKN'VERS   ELECTRIC  LIGHTING 


In  a  communication  to  the  London  Electrical 
Review,  respecting  the  Blavi<  r  method  of  local- 
izing faults  in  submarine  cables,  Mr.  P.  Chr. 
Dresing,  of  Copenhagen,  says  : 

It  is  well-known  that  the  Blavier  method  of 
testing  suffers  from  the  disadvantage  of  ex- 
posing the  fault  to  a  higher  potential  when  the 
distant  end  of  the  cable  is  insulated  than  when 
it  is  earthed.  The  consequence  is  that  the  cur- 
rent through  the  fault  to  earth  is  of  different 
strength  in  the  two  cases,  and  that  the  resist- 
ance of  the  fault  which  is  a  function  of  the  cur- 
rent must  vary  between  the  two  measurements 
This  difficulty  can  partly  be  overcome  by 
using  a  smaller  electro-motive  force  when  the 
cable  is  freed  than  when  it  is  put  to  earth,  and 
the  ratio  between  the  two  battery  powers  can 
be  found  approximately  by  calculation.  But 
there  are  other  sources  of  disturbance  produced 
by  the  earthing  of  the  cable,  such  as  the  shunt 
circuit  formed  by  the  length  beyond  the  fault, 
and  as  these  errors  cannot  be  compensated  for, 
it  is  only  in  some  few  cases  that  a  localisation 
by  Blavier's  formula  can  be  relied  upon. 
Refuge  is  then,  as  a  rule,  taken  to  the  so-called 
"overlap  methods  "  of  testing  from  both  ends  of 
the  cable,  viz  ,  localization  by  the  two  meas- 
urements with  the  distant  ends  insulated,  or  by 
the  two  measurements  with  the  distant  ends 
earthed.  Both  these,  but  especially  the  latter, 
have  been  developed  into  tests  of  great  practi- 
cal merit  and  accuracy  by  Messrs  A.  E.  Ken- 
nelly  and  J.  Anderson. 
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From  this  it  is  manifest  that  when  the  cable 
is  insulated  the  current  is  shunted  by  the  re- 
sistance, R(,  in  the  same  way  as  s  is  a  shunt 
when  the  cable  is  earthed,  and  the  result  is 
that  the  fault  in  the  two  cases  is  acted  upon  by 
currents  of  more  equal  strength  than  in  the  or- 
dinary Blavier  test ;  and  further,  that  it  is  pos- 
sible to  take  the  tests  so  quickly  and  nearly 
instantaneously  after  each  other,  by  having 
adjusted  the  resistances,  R2  and  R;1,  in  accord- 
ance with  the  two  conditions,  that  the  resist- 
ance of  the  fault  may  be  assumed  to  remain 
approximately  constant  during  both  measure- 
ments 


Electric  Fog  Signals. — The  Herald  of  this  city 

describes  a  fog  signaling  apparatus  lately  invented 
in  London,  which  will  be  of  great  value  in  the 
saving  ol  life  and  property  at  sea.  The  invention 
calls  into  use  electricity,  which  admits  of  the  sig- 
nals being  automatically  worked  and  at  the  same 
time  records  every  signal  as  it  is  given  on  a  band 
of  graduated  paper.  The  apparatus  consists  of  a 
single  switch  which  is  placed  on  the  vessel's  bridge 
so  that  the  signaling  can  be  controlled  by  the  offi- 
cer on  watch.  When  it  is  desired  to  blow  the  sig- 
nal whistle  or  begin  the  automatic  signaling,  what 
ever  its  nature  may  be,  the  lever  is  turned  to  the 
"under  way"  notch  if  the  vessel  be  moving,  and 
the  electric  current  at  once  begins  working  the 
valve  of  the  steam  whistle  at  regular  intervals  con- 
forming to  what  the  law  specifies.  Should  the  ves- 
sel be  at  anchor  the  switch  is  turned  to  "at  an- 
chor," and  the  bell  is  rung  in  the  same  way.  The 
register  consists  of  the  band  of  paper  properly  sub- 
divided and  moved  along  by  clock-work.  A  travel- 
ing pointer,  actuated  by  an  electro  magnet,  pricks 
the  papir  at  every  sound  of  the  bell  or  whistle.  The 
signaling  can  also  be  made  at  will  entirely  inde- 
pendent of  automatic  mechanism  by  simply  pres- 
sing a  button  which  closes  the  circuit  leading  to 
the  bell  or  whistle. 


THE    BLAVIER    METHOD    OF    LOCALIZING    FAULTS. 

There  are,  however,  cases  when,  if  possible, 
it  is  desirable  to  localize  a  fault  by  measure- 
ments from  one  end  only,  and  to  be  enabled  to 
do  this  with  as  much  accuracy  as  possible,  it 
occured  to  Mr.  Jordan,  one  of  the  acting  elec- 
tricians of  the  Ureat  Northern  Telegraph  Com- 
pany in  the  Far  East,  that  the  following  modi- 
fication of  the  ordinary  Blavier  method  might 
be  made,  in  order  to  remove  some  of  its  disad- 
vantages as  mentioned  above. 

I  he  diagram  shows  Mr.  Jordan's  arrange- 
ment. Box  I.  is  an  ordinary  Wheatstone  bridge 
with  resistance  coils,  and  Box  II.  an  ordinary 
resistance  box  from  i  to  io.oco  ohms.  G  is  a 
Thomson's  reflecting  galvanometer.  A  is  a 
commutator,  and  to  the  same  and  the  bridge  is 
connected  a  cable,  in  which  there  is  a  fault,  y, 
with  the  lengths,  x  and  z,  on  either  side 
thereof. 

The  modus  operandi  is  as  follows  :  First,  the 
resistance  is  measured  in  the  usual  manner 
with  the  other  end  of  the  cable  earthed  and 
with  no  plug  in  A,  and  balance  is  obtained  by 
unplugging  a  resistance,  R2,  in   Box   I.  ;    then 

y  0 
y+^- 

The  moment  it  is  observed  that  the  cable  is 
freed  at  the  other  end,  a  plug  is  inserted  in  A, 
R2  is  left  unaltered  and  the  resistance  in  Box  II. 
is  adjusted  until  the  spot  of  light  again  covers 


R2  =  x  + 


zero 


then 


R^x-j-y 


x-\-y  = 
We  know  that  x  -\-y  ■■ 


=  R2,    from    which 
R,  R, 


R,  —  R2 


R,  and  thus  we  have 


Perhaps  no  more  significant  evidence  of  the 
onward  march  of  civilization  could  be  afforded 
than  the  lighting  by  electricity  of  the  palace  of 
the  Guikwar  of  Baroda  in  India,  and  that,  too, 
on  a  scale  of  unstinting  splendor.  The  interior 
is  lit  with  215  16  candle  power  incandescent 
lights.  The  large  hall  is  illuminated  with  two 
large  12-light  electroliers,  made  in  bronze  and 
lacquered  work,  while  the  light  is  softened  and 
diffused  by  dioptric  shades.  Single  lights  are 
also  pendent  from  the  ends  of  the  columns  of 
the  gallery.  In  the  numerous  rooms  are  three 
and  four  light  electroliers,  made  in  a  variety  of 
designs  to  suit  the  surroundings. 

It  is  noted  in  Berlin  that  Mr.  Weems  of  Balti- 
more has  reproduced  Dr.  Werner  Siemens's  idea 
of  long  ago  of  an  electric  letter  post  Dr.  Sie- 
mens proposed  that  this  form  of  transit  of  letters 
should  replace  the  pneumatic  tube  system  now 
in  use  in  Berlin  and  Paris,  the  letters  being 
conveyed  on  small  electrical  cars  through  a 
tube  at  a  very  high  rate  of  speed. 

Shelford  Bidwell  has  published  a  preliminary 
notice  of  certain  experiments  made  by  him, 
which  apparently  show  that  a  piece  of  iron  can 
be  slightly  magnetized  by  allowing  a  ray  of 
light  to  fall  upon  it.  Mr.  Bidwell  does  not  con- 
sider the  results  entirely  free  from  suspicion, 
but,  if  further  results  confirm  the  experiment, 
it  is  of  the  highest  importance,  and  will  go 
far  to  prove  that  light  is  an  electro-magnetic 
disturbance — a  theory  which  many  other  facts 
apparently  tend  to  confirm. 

The  case  of  the  Bell  Telephone  Company 
against  the  Arkansas  Telephone  Company  was 
dismissed  at  Fort  Smith,  Ark.,  recently.  The 
plaintiff  is  to  pay  costs. 


For  a  city  of  its  size  Denver  has,  without 
doubt,  the  finest  plants  of  electric  light  machin- 
ery in  the  country,  although  the  light  furnished 
is  not  always  faultless.  The  Denver  Consoli- 
dated Electric  Company  has  a  capital  stock  of 
Si, coo, 000,  and  have  the  largest  central  station 
in  the  country.  From  the  plants  of  this  com- 
pany are  furnished  the  light  for  all  city  pur- 
i)  ses,  beside  the  domestic  and  commercial 
lighting.  There  are  216  arc  and  930  incandes- 
cent lamps  now  in  actual  use  by  the  city.  There 
are  eight  towers,  constructed  of  cast-iron,  with 
six  lamps  of  3,000-candle  power  each.  These 
towers  are  seventy-five  feet  in  height.  The  in- 
candescent lamps  on  the  corners  of  all  streets 
are  supposed  to  have  a  twenty-candle  power. 
In  the  last  year  the  company's  works  at  Twen 
ty  first  and  Wewatta  streets  have  been  en- 
larged to  twice  the  original  size,  while  another 
large  stack  has  been  erected.  The  Brush  sys- 
tem is  employed  for  arc  lighting  entirely, 
while  the  Edison  municipal  system  is  em- 
ployed for  street  lighting.  The  Westinghouse 
alternating  incandescent  is  employed  for  com- 
mercial and  domestic  uses 

The  arc  light  room  now  has  a  capacity  of 
1,000  lights  of  2,000-candle  power  each.  Of 
this  number  900  are  in  use.  The  city  lights 
run  on  what  is  known  as  the  moonlight  sched- 
ule. On  Fifteenth,  Sixteenth  and  Seventeenth 
streets  are  located  170  arc  lights  of  2. coo-candle 
power  each,  hung  at  the  intersections  of  the 
streets  The  Consolidated  Company  keeps  a 
large  force  of  men,  known  as  "trouble  hunt- 
ers," constantly  looking  up  breaks  and  other 
accidents. 

The  Denver  Electric  Illuminating  Company 
has  been  in  operation  about  fourteen  months, 
during  which  time  its  works  located  at  Sixth 
and  Lawrence  streets,  have  been  more  than 
doubled  to  meet  the  enormous  demands  for 
light.  The  company's  present  building  is  171 
by  135  feet  and  two  stories  high.  Its  plant  con- 
sists of  nine  arc  dynamos,  two  incandescent 
dynamos  and  two  motor  or  power  dynamos. 
The  Thomson-Houston  system  is  employed 
throughout. 

Over  300  arc  lights  are  in  operation  at  pres- 
ent, and  over  Qoo  incandescent  lamps  have 
been  placed  since  the  installment  of  the  first 
incandescent  dynamo  four  weeks  ago.  It  has 
been  almost  impossible  with  an  extra  force  of 
men  employed  to  meet  the  demand.  Over 
5200,000  was  expended  last  year  in  permanent 
improvements  and  extension  of  service.  This 
company's  lines  are  now  extended  over  all  of 
East  Denver.  A  contract  has  been  let  recently, 
by  the  terms  of  which  this  company  will  fur- 
nish the  town  of  Highlands  with  street  light 
throughout  its  entire  limits. 


EDISON    LAMPS, 

}4  TO   36    CANDLE   POWER. 
2'A  TO  40  VOLTS. 

FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can   be   used  in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO.,  Harrison,  N.  J. 
ZINC 

BATTERY  PLATES. 

Especial  attention  given  to  forms  and 
odd  shapes,  either  from  description  or 
sample.    Priors  upon  application. 
Prompt  attention  guaranteed. 

E.  L.  CHURCHILL,  HANSON,  MASS. 
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Franklin  S.  Carter.  Charles  M.  Wilkins,  E.  Ward  Wilkins. 


TRADING    A3 


PARTRICK    <&,   CARTER, 

Manufacturers    and    Dealers 

ELECTRICAL  SUPPLIES 

Sole  Proprietors  of  lie  Patent  Needle  Annunciator. 
114    SOUTH    SECOND    ST., 

ESTABLISHED  1867.  PHILADELPHIA. 


Patent  Needle  Annunciators,  Burglar  Alarms,  Electric  Bells, 
Bronze,  Nickel  and  Wood  Pushes,  Door  and  Window  Springs, 
Electric  Matting,  Automatic,  Ratchet,  and  Hand  Light 
Burners,  Spark  Coils,  Keys  (Wood  and  Nickel),  Compound 
Pushes,  etc..  Door  Pulls  and  Attachments,  Automatic 
Drops,  Magneto  Bells,  Buzzers,  Batteries  (all  Kinds  . 
Foot  Pushes,  Pear   Pushes,    Desk   Pushes,  and  all 
Supplies  for  Electric  Bell  Work,  Telegraph  Instru- 
ments, Registers,  Relays,  Keys,  Sounders.  Learn- 
ers' Outiiits,  Medical  Batteries  and  Appliances 
Induction   Coils,  Motors,  Storage  Batteries, 
Hydrometers,  Bluest-one,  Salammonic,  Zinc. 
Copper,  Climbers,  Pliers,  Screw  Drivers, 
Bits.  Augers,  Vices,  Tool  Belts,  Tool  Bags, 
Splicing  Irons,  Clamps,  Electro-Plat- 
ing Outfits,  Electric  Light  Supplies. 
Wires    of   all    kinds.    Tape    Insu- 
lators, Cross  Arms.  Brackets,  Pole 
Steps,  etc.     etc. 

SEND      FOR     OUR      NEW      1889     CATALOGUE, 

And  if  in  the  trade,  inclose  business  card  for  Discount  Sheet. 


FOR     DWELLINGS,     HOTELS,     APARTMENT 
HOUSES,  YACHTS,  &c. 


PNEUMATIC 

BELLS  AND  ANNUNCIATORS. 


NO  WIRES 


NO  BATTERY  REQUIRED. 


ZIMDARS   &    HUNT, 

PATENTEES   AND   MANTTFACTUREX9, 

237    MERCER    STREET,  NEW    YORK. 


PROF.    HI.    .A-IELOHSPS 

ELECTRIC  CURRENT   COUNTER. 

PATENTED. 
GOLD  MEDAL  AWARDED  AT  MELBOURNE  EXHIBITION,   1888-89. 

The  most  reliable  and  simplified  Electric  Meter  ever  invented.     Guaranteed  coriect  for  small  and  large  currents. 

Built  for  Direct  Two- Wire,  Three  Wire,  Five-Wire  to  Nine-Wire,  and  all  Alternating  Systems,  in  sizes  from  15  up  to  any  number 
of  amperes.     Every  counter  measures  correctly  the  amount  of  current  consumed  from  a  fraction  of  an 

ampere  up  to  its  full  capacity. 

Adopted  by  Siemens  &  Halske.  Berlin.  Germany  ;  Edison  Company.  Berlin.  Germany  :  Municipal  Electric 
Lighting  Works.  Berlin,  Germany,  and  others.  Exclusively  used  in  Paris.  Vienna,  Constantinople  and 
other  European  cities. 

In  use  by  European  Central  Stations  measuring  over  60  million  watts.  Unquestioned  superiority. 
Indispensable  for  Central  Station  work.  Amount  of  current  consumed  may  be  ascertained  at  a  glance,  the 
dials  being  constructed  on  the  same  principle  as  the  gas  meter  dials. 

OPINIONS    OF    AMERICAN     ELECTRIC     LIGHT    COMPANIES. 

gard  to  care  of  same,  and   satisfactory  readings  have  been 
obtained.  Yours  very  trulv. 

C.  J.  FIELD, 
General  Manager  Edison  Illuminating  Light  Co. 

Manchester,  Conn. 


.     Dover.  N.  H. 
We  have  tested  the  Aron  Counter  and  have  no  reason  to 
doubt    its  reliability.      We  beg  to  enclose  order  for  a  few 
counters  of  75  to  too  amperes. 

H.  W.  BURGETT, 
Treasurer  Dover  Electric  Light  Co. 

San  Franciso,  Cal. 
The  Aron  Counter  is  the  best  instrument  we  have  ever 
seen.  We  have  thoroughly  tested  the  Counter  for  alternating 
current  and  are  satisfied  that  it  will  work  correctly. 
GEO.  H.  ROE, 
Secretary  San  Francisco  Electric  Light  Co. 

Brooklyn,  N.  Y. 
We  have  four  Aron  Counters  in    use  for  some  months, 
during  which  time  no  trouble  has  been  experienced  in  re- 


We  find  that  the  Aron  Counters  register  as  accurately  as 
is  necessary  for  the  purpose  to  which  such  meters  would  be 
applied.  We  have  perfectly  satisfied  ourselves  of  their 
adaptability. 

WM.  A.  ANTHONY. 
Mather  Electric  Light  Co. 


Lynn,  Mass. 

Dear  Sir  —The  Aron  Electric  Counter  works  very  satis- 
factorily. Yours,  etc., 

THOMSON-HOUSTON  CO. 


FOR   PRICES  AND    PARTICULARS,   ADDRESS: 


W.    HACKENTHAL,    Sole   Manufacturer  and   Importer,   21   BEEKMAN  STREET,   NEW   YORK. 
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UNFAIR  TESTING. 


THE  BOARD  OF    ELECTRICAL  CONTROL. 


THE  ELECTRIC  LIGHT  QUESTION. 


The  Atlantic  cable  has  been  brought  into 
use  in  getting  the  opinions  of  prominent  elec- 
tricians on  the  question  of  making  electric 
light  wires  safe  to  life  and  property. 

Herr  von  Siemens,  the  eminent  German 
scientist,  was  interviewed  on  the  subject,  and 
his  views  are  given  elsewhere  in  this  issue. 

The  subject  is  one  of  such  manifest  import- 
ance that  prominent  scientists  and  electrical 
experts,  both  in  this  country  and  Europe,  have 
without  hesitation  expressed  their  views,  ap- 
preciating the  predicament  in  which  the  people 
of  the  American  metropolis  and  other  places 
were  placed. 

They  have  all  added  to  the  general  fund  of 
knowledge  on  this  most  important  subject,  and 
it  is  earnestly  hoped  that  when  the  companies 
get  to  work  to  rebuild  their  lines  they  will  put 
them  up  to  stay. 

Many  ways  have  been  pointed  out  to  make 
electric  lighting  safe,  and  surely  something 
should  be  done  quickly  to  restore  this  superior 
illuminant  to  our  streets. 

The  sickly  gaslight  is  not  in  keeping  with  the 
times. 

No  doubt  every  effort  on  the  part  of  the  elec- 
tric light  companies  to  resume  business  will  be 
bitterly  opposed  by  the  gas  companies.  But 
public  sentiment  is  in  favor  of  electricity  as  a 
street  light,  and  gas  will  have  to  go. 

The  companies  themselves  will  necessarily 
have  to  take  the  initiative  toward  the  restora- 
tion of  order  out  of  the  chaos. 

The  days  of  the  Board  of  Electrical  control 
are  numbered,  and  it  is  hoped  the  authority  over 
electrical  affairs  will  be  placed  in  the  hands  of 
rational  beings. 


The  ships  of  the  Russian  squadron  of  the 
Black  Sea  and  the  Baltic  Sea  are  to  be  lighted 
by  electricity,  and  650,000  francs  have  been 
appropriated  for  the  purpose. 


There  is  a  loose  screw  somewhere  in  the 
matter  of  testing  the  insulation  of  electric  light 
wires.  To  test  it  with  an  electromotive  force 
of  200  volts  and  then  use  the  wire  for  a  2000 
volt  current  is  an  extraordinary  way  of  doing 
things.  A  wire  intended  to  convey  a  current 
of  2000  volts  should  be  sufficiently  well  insu- 
lated to  withstand  the  great  tension  as  far  as 
possible.  The  application  of  such  a  pressure 
is  enough  to  destroy  any  ordinary  insulation, 
and  serious  leakage  is  the  result.  A  different 
method  of  testing  should  be  adopted.  Men  go 
around  the  streets  with  a  testing  outfit  with  a 
capacity  of  200  volts.  With  this  the  wires  are 
tested,  and  the  report  goes  in  that  the  wires 
stand  the  test  satisfactorily.  On  the  strength  of 
these  reports  the  full  current  is  turned  on,  then 
the  trouble  begins.  Under  the  increased  pressure 
any  undiscovered  fault  will  be  aggravated. 
This  is  all  unfair  to  light  companies  and  to  the 
public.  There  is  no  reason  why  more  care 
should  not  be  exercised  in  this  important  mat- 
ter. 

When  submarine  cables  are  tested  for  insula- 
tion they  are  subjected  to  a  pressure  of  ten 
times  or  more  the  strength  of  current  intended 
to  be  used  in  practice.  A  cable  that  cannot 
stand  such  a  test  is  laid  aside  as  faulty.  Simi- 
lar tests  should  be  made  with  electric  light 
wires.  All  insulation  deteriorates,  and  it  is,  of 
course,  more  difficult  to  prevent  leakage  on  a 
wire  carrying  a  high  voltage  than  on  one  con- 
veying a  low  pressure.  But  all  wires  should  be 
properly  tested,  and  none  should  be  utilized  un- 
less they  stand  the  test.  This  is  a  matter  of 
great  importance,  and  the  evil  complained  of 
should  be  corrected. 

In  their  haste  to  provide  subways  for  elec- 
tric wires  the  Board  of  Electrical  Control  has 
not  forgotten  to  provide  means  for  clearing  the 
manholes  of  gas.  The  method  is  a  novel  one 
to  be  sure,  but  it  is  simple  and  effective.  Its 
very  simplicity  shows  the  great  wisdom  and 
forethought  of  the  board.  The  board  pro- 
vides the  closed  chamber  in  which  the  es- 
caping gas  can  accumulate  and  nature  or  an 
accident,  at  the  proper  time,  ignites  the  ex- 
plosive compound.  The  manholes  are  cleared 
in  an  instant,  and  the  heavy  cast  iron  covering 
and  several  square  yards  of  paving  stones  at- 
tend the  operation.  Were  it  not  for  this  wise 
provision  there  is  no  telling  what  harm  the  es- 
caping gas  from  leaky  mains  might  do ! 

Congressman  Amos  Cummings,  of  this  city, 
is  right  in  giving  electricity  the  credit  for  being 
largely  instrumental  in  placing  this  country 
where  it  now  is  as  a  wealth-produciug  nation. 
He  also  believes  the  fruits  of  our  wonderful 
prosperity  ought  to  be  shared  in  by  the  laborer 
as  well  as  the  capitalist,  and  to  this  end  he  in- 
troduced into  the  House,  a  few  days  ago,  a 
resolution  to  the  effect  that  the  day  should  be 
divided  into  eight  hours  for  work,  eight  hours 
for  rest  and  eight  hours  for  recreation.  He  be- 
lieves that  a  general  reduction  of  the  working 
hours  to  eight  per  day  would  be  conducive  to 
the  public  weal,  and  contribute  to  the  industrial, 
commercial,  social,  and  moral  advancement  of 
the  people. 

A  few  years  ago  some  of  the  leading  photo- 
graphers in  London  went  to  the  expense  of 
equipping  their  establishments  with  engines 
and  dynamos,  so  that,  by  means  of  the  electric 
light,  they  might  be  to  some  extent  independent 
of  the  sun  in  their  work.  The  results  were  sat- 
isfactory though  the  cost  of  equipment  and 
maintenance  was  high.  Most  of  these  photo- 
graphers have  discarded  their  engines  and  dy- 
namos, though  still  adhering  to  the  electric 
light.  They  find  it  much  less  expensive  and 
satisfactory  to  take  their  current  from  the  street 
mains  of  the  different  electric  light  companies, 
paying  only  for  the  quantity  consumed. 


Steps  have  been  taken  at  Albany  to  abolish 
the  present  Board  of  Electrical  Control,  and 
place  its  affairs  in  the  hands  of  a  State  commis- 
sion. Senator  Roesch  introduced  a  bill  in  the 
Senate  on  the  16th  instant  with  this  object  in 
view.  The  new  board  is  to  consist  of  three 
non-partisan  commissioners,  and  is  to  be  given 
powers  similar  to  those  of  the  railroad  com- 
mission. 

No  person  receiving  any  emoluments  from 
any  electric  company  can  hold  office  in  or  under 
the  commission.  The  main  office  shall  be  at 
Albany,  with  branches  in  New  York  and  at 
such  other  places  as  may  be  necessary.  In  the 
words  of  the  bill  the  commission  shall  have 
"general  supervision  of  all  the  telegraph,  tele- 
phone, electric  light  wires,  subways,  conductor 
or  conduit,  associations,  companies  and  cor- 
porations, and  of  all  corporations  or  associa- 
tions which  in  any  manner  utilize  the  electric 
fluid  for  public  use  or  for  public  commerce 
*  *  *  and  shall  examine  the  same  and  keep 
themselves  informed  as  to  their  condition  and 
the  manner  in  which  they  are  conducted  with 
reference  to  the  security  of  life,  protection  of 
property  and  accommodation  of  the  public." 

The  commissioners  must  investigate  the 
causes  of  all  accidents  to  life  or  limb  or  that 
damage  property.  All  electric  companies  are 
compelled  to  report  to  the  commissioners  any 
accidents  which  may  occur  in  the  course  of 
their  business.  In  the  case  of  any  company 
violating  the  laws  or  otherwise  rendering  itself 
amenable  to  prosecution,  the  commissioners 
shall  inform  the  attorney-general,  who  shall 
bring  action  in  the  usual  way.  The  commis- 
sioners are  also  empowered  to  make  changes 
on  the  lines  of  the  companies  or  in  their  way 
of  doing  business,  and  they  have  power  to  reg- 
ulate charges  after  having  given  a  hearing  to 
the  companies  affected. 

It  is  expected  that  a  strong  opposition  will  be 
made  by  the  electrical  companies. 


Pole  Chopping. — The  work  of  removing 
wires  from  the  streets  in  this  city  continues 
with  renewed  vigor.  The  force  of  pole-chop- 
pers has  been  enlarged,  and  the  Mayor  has 
mapped  out  a  new  and  large  plan  of  opera- 
tions. Telegraph  and  telephone  wires  largely 
constitute  the  lines  to  be  removed,  but  no  in- 
convenience to  speak  of  will  result  from  their 
removal,  as  most  of  the  wires  have  been  placed 
in  the  subways  as  far  as  the  latter  are  com- 
pleted.. 

Electrical  Execution  Tableau. — The  latest 
novelty  at  the  Eden  Musee  in  this  city  is  a 
tableau  representing  the  method  of  electrical 
execution  as  adopted  in  this  State.  Dynamo, 
switches,  volt-meter,  criminal  and  executioner 
are  all  fashioned  in  a  realistic  manner.  This 
tableau  is  found  in  the  "Chamber  of  Horrors," 
where  it  properly  belongs. 


The  Detroit  Electric  Light  Company  has  seT 
cured  a  three  years  contract  to  light  the  city. 
All  wires  are  to  be  put  underground  within  a 
half-mile  radius  of  the  city  hall. 

The  Brush  Company,  however,  at  once  took 
out  an  injunction  against  the  Detroit  Company, 
on  the  ground  that  the  latter  company's  bid 
was  not  accompanied  by  certain  papers.  It 
looks  as  though  a  prolonged  fight  would  re- 
sult. 

The  electrical  department  of  the  New  Haven 
Clock  Co.  has  been  organized  into  a  separate 
company,  and  it  is  its  intention  to  open  an 
electrical  headquarters  on  Dey  street,  in  the 
near  future. 

Superintendent  Whitney  of  the  Manchester, 
N.  H.  Electric  light  station  has  devised  an  au- 
tomatic alarm,  which  rings  a  little  bell  when  a 
circuit  breaks  during  the  day  time. 


Till:    ULECTRIC    AGE. 


CAN'  ELECTRIC  CURRENTS  BE  MADE 
SAFE: 


WHAT    PROMINENT    ELECTRICIANS    HAVE    TO    SAY    ON' 
THE   SUBJECT. 

Under  this  heading  the  New  York  World  pub- 
lishes an  interview  with  Prof.  Werner  von  Sie- 
mens, of  Berlin,  which  we  give  in  full  : 

The  one  man  who  has  brought  electric  lighting 
to  the  perfection  it  has  obtained  in  Berlin  to-day 
is  Privy-Councillor  Werner  von  Siemens,  the  fa- 
mous electrician.  The  correspondent  called  to  see 
him  at  his  great  factory  in  the  Markgrafen- 
stras-e,  where  thousands  of  men  are  employed  in 
the  manufacture  of  dynamos  and  various  electrical 
appliancrs.  But  I  found  thit  he  was  not  expected 
there,  and  I  went  to  his  house,  a  spacious  man- 
sion in  Charlottenburg,  about  four  mile*  from  Ber- 
lin. The  gro'ind-;  surrounding  the  house itsell  are 
brilliantly  illuminated  by  electricity.  The  corres- 
pondent was  sh  wn  into  the  drawing-room  to  await 
hi>  coming.  Presently  he  came  in,  greeting  me 
cordially.  "  I  am  very  glad  to  see  you,"  he  said, 
shaking  hands,  and  immediately  afterwards  touched 
a  button  in  the  wall,  which  increased  the  force  of 
the  electric  lamps  and  filled  the  room  with  mellow 
light. 

"You  are  evidently  not  afraid  of  electric  currents 
here,"  he  was  asked  by  way  of  starting  the  conver- 
sation 

"No,"  he  said,  "  not  the  slightest.  To  us  elec- 
tricity is  an  obedient  slave,  and  not  the  fierce 
demon  which  your  New  York  papers  seem  to  rep- 
resent it" 

"  Do  you  think,  then,  that  the  dangers  we  have 
experienced  from  electric  lighting  in  America  can 
be  ohvated  ?  ' 

"Yes."  he  said.  "By  well  constructed  under 
ground  con  luits  the  danger  nf  e  ectric  light  wires 
can  be  total  l\  abolished  if  low-pressure  currents  are 
used,  and  the  dangers  resulting  from  very  h  t;h 
pressure  can  be  reduced  to  a  minimum  in  the  same 
minner.  There  is  no  doubt  at  all  that  the  greatest 
proportion  of  such  accidents  as  hive  happened  in 
New  York  will  cease  on  the  day  when  the  last  over- 
head wire  is  buried." 

"  Gas  and  water  pipes,"  Herr  von  Siemens  con- 
tinued, 'can  never  act  as  conductors  of  danger- 
ous electric  currents  from  the  underground  wires 
into  dwelling  houses.  These  pipes,  if  crossed  by 
such  a  current,  would  at  once  divert  it  into  the 
ground  It  is  just  so  with  lightning-rods,  which 
electricians  frequently  connect  wiih  the  water-pipes 
because  they  make  the  easiest  and  most  perfect  dis- 
tributors of  electricity,  diffusing  the  current  over  so 
wide  an  area  as  to  make  it  harmless. 

"  The  insulated  "ires  for  street  lamps  should  be 
placed  in^i  le  of  hollow  lamp  posts.  For  interior 
lighting  (houses,  stores,  etc  )  no  high  pressure  cur- 
rents should  be  used  unless  the  construction  issuch 
that  every  possible  dinger  from  contact  with  con- 
ductors and  lamps  is  obviated. 

"  Electric  light  conductors  will  ever  cause  a  fire 
unless  they  a>e  arefully  constructed.  A  well- 
planned  and  properly  constructed  conductor,  sup- 
plied with  the  necessdry  safeguards,  is  entirely  harm- 
less. 

"No  death  caused  by  contact  with  electric  wires 
has  ever  happened  here  in  Berlin.  A  few  accidents 
by  fire  have  happened  in  isolated  plants,  but  always 
because  of  faulty  construction. 

"  Overhead  wires  should  never  have  more  than 
500  volts  pressure.  Underground  conductors, 
with  transformers,  no  more  than  2.000  volts.  The 
transformers  and  conductors  should,  however,  be 
tested  up  to  5.000  volts. 

'•  My  svstem  of  insulated  conductors,  protected 
by  lead  cover,  asphaltum  and  sheet  iron,  has  proved 
successful  wherever  it  has  been  used — in  Berlin, 
Munich,  Rome,  Milan  and  other  continental  cities. 
Some  of  these  cables  have  been  in  use  (partly  for 
high-pressure  and  transformers)  for  six  years,  and 
are  apparently  good  for  a  long  time  to  come. 
Their  exact  duration  cannot  be  fixed.  Time  only 
can  solve  that  question. 

"This  system,  or  a  similar  one,  will  overcome 
all  the  difficulties  you  Americans  have  to  contend 


with.  In  conclusion,  I  will  say  that  high-pressure 
should  never  be  used,  excei  t  where,  for  pecuniary 
or  technical  reasons,  it  is  impossible  to  introduce 
low  pressure." 

So  much  for  Prof.  Siemens.  He  said  enough 
to  show  his  conviction  that  electric-lighting  in  the 
streets  can  be  made  absolutely  safe.  Herr  Emil 
Rathenau.  who  is  President  of  the  Berliner  Elec- 
tricitats  Werke,  which  supplies  the  Berlin  public 
with  electric  lights,  was  next  called  upon.  He 
had  been  kept  thoroughly  posted  by  a  correspond- 
ent in  New  York  of  what  had  been  going  on  in 
America,  and  was  quite  willing  to  discuss  it. 

"  I  have  read,"  he  said,  "of  the  numerous  ac- 
cidents in  New  York,  and,  in  my  opinion,  your 
Mayor  did  an  excellent  thing  when  he  ordered  the 
electric  wires  overhead  to  be  cut.  They  should  all 
be  placed  under  ground.  There  is  no  danger  of 
the  currents  being  carried  into  the  house  by  gas  or 
water  pipes  and  thus  mak  ng  mischief.  It  is  ab- 
surd. I  think  the  trouble  has  been  caused  by  the 
carelessness  of  the  companies.  Thev  were  prob- 
ably trying  to  make  money  too  quickly. 

"  How  do  you  manage  to  avoid  accidents  here 
in  B  r  in  ?  " 

"  There  are  two  kinds  of  accidents  which  may 
be  caused  by  electric-light  wires.  The  danger  to 
life  is  one.  That  we  entirely  obviate  by  using  only 
low  pressure  no  higher  than  300  volts,  with  which  we 
secure  an  excellent,  clear,  bright  and  steady  light. 
Never  a  complaint  is  heard.  We  have  80,000 
lamps  in  operation  now  here  in  Berlin,  and  we  ex- 
pect to  have  160  ceo  within  a  year.  You  see  we 
attain  excellent  results  with  this  low  pressure.  We 
use  the  Edison  lamps,  but  all  the  arc  lamps  in  Ber- 
lin are  also  fed  by  our  cables.  Formerly  we  used 
400  volts  for  the  arc  lights,  but  we  find  that  300 
vo  ts  would  work  as  well.  A  current  of  that 
strength  is  p-rfr-ctly  harmless.  You  would  scarcely 
feel  it.  There  is  absolutely  no  danger  to  life.  We 
have  1.500  men  in  our  employ,  who  all  have  more 
or  less  to  do  with  the  wires,  but  no  one  in  our  em- 
ploy has  ever  been  killed  or  even  injured. 

"It  is  otherwise,  however,  with  the  second  class 
of  accidents — fires.  Low  pressure  alone  will  not 
prevent  that  danger.  But  proper  construction  will. 
For  five  years  we  al  owed  noone  but  our  own  men 
to  put  in  the  plants.  With  proper  care  and  safe- 
guards there  is  no  danger.  Now  we  allow  other 
contractors  to  arrange  the  individual  plants,  but 
they  must  work  according  to  our  rules  (here  Herr 
Rathenau  produced  a  formidable  set  of  rules,  regu- 
lating every  detail  of  laying  and  arranging  the  wires, 
insulation,  safeguards,  etc.)  After  the  work  is 
done  it  is  inspected  by  one  of  our  experts  and  only 
accepted  if  properly  done.  Besides  all  this  precau- 
tion we  have  everywhere  automatic  cut-offs,  which 
at  once  disconnect  the  current  should  any  wire  be- 
come overheated.  We  allow  no  single  wire  to 
carry  more  than  a  fixed  pressure.  We  are  respon- 
sible for  all  accidents,  but  we  have  none.  You 
Americans  are  the  best  mechanics  in  the  world, 
and  if  you  set  to  work  in  earnest  to  perfect  your 
electric-light  system  no  more  accidents  will  hap- 
pen. It  would  be  folly  to  discard  electric  light 
merely  because  you  have  handled  it  carelessly  and 
burned  vour  fingers." 

"Is  the  low-pressure  light  so  much  more  ex- 
pensive than  the  high-pressure  one?" 

"I  will  answer  that  question,"  he  said,  "by 
giving  you  some  figures.  We  charge  for  each  new 
lamp  (connections  and  all)  placed  in  a  building, 
20  marks  (S5):  such  a  lamp  will  last  forever. 
Then  we  charge  5  marks  (S1.25)  per  lamp  a  year 
for  keeping  it  in  order,  and  4  pfennig  (1  cent)  an 
hour  of  actual  use  for  each  lamp  of  sixteen-candle 
power.  At  these  rates  we  paid  a  dividend  of  8 
per  cent,  this  year,  besides  adding  greatly  to  our 
reserve  fund.  Commencing  January  we  reduced 
the  rate  per  hour  to  3.60  pfennig  (9. 10  of  a  cent) 
and  still  expect  to  make  money.  Surely  your  New 
York  companies  can  do  better  than  that,  for  we 
have  a  strong  competitor  in  the  gas  woiks,  which 
sells  1, ceo  cubic  leet  for  5  marks,  a  much  lower 
rate  than  obtains  in  New  York. 

"Our  rates  for  street-lighting  are  somewhat 
higher.  The  city  pays  us  100, oco  marks  ($2 5.- 
000)  for  the  108  lamps  in  Unter  den  Linden,  and 


36,000  marks  ($9,000)  for  the  thirty-six  lamps  in 
the  Leipzger  strasse.  But  then  these  are  lights  of 
intense  power,  and  we  had  to  erect  the  lamp-posts, 
make  connections  and  take  care  of  the  entire  plant. 
The  lights  burn  every  night  in  the  year,  moonlight 
nights  not  excepted." 

It  will  be  seen  by  the  facts  given  in  the  above  in- 
terviews that  electric  light  can  be  furnished  cheaply 
and  without  exposing  the  public  or  the  workmen 
employed  on  the  wires  to  any  danger.  Herr 
Rathenau  also  said,  in  the  course  of  conversation, 
that  his  Company  owns  and  runs  the  electric-light 
works  of  Madrid,  Antwerp,  Eisenach  and  other 
cities,  and  that  their  experience  there  was  the  same 
as  in  Benin — no  accidents  and  no  trouble. 

GEORGE  H.  BENJAMIN. 

ELECTRICAL  EXPERT. 

Mr.  Benjamin  has  just  returned  from  abroad. 
Under  this  heading  he  writes  :  Having  recently 
spent  some  seven  months  in  Europe.  I  took  oc- 
casion to  carefully  investigate  the  methods  em- 
ployed for  handling  high  tension  currents  As 
a  result  of  my  inquiries  1  found  that  the  practice 
of  burying  the  wires  was  universal  in  all  well- 
constructed  plants,  and  that  up  to  the  present 
time  no  difficulty  whatever  had  been  experi- 
enced in  conveying  currents  of  extremely  high 
tension  without  danger  to  life  or  from  fire  ;  and 
that,  on  the  contrary,  experience  had  shown 
the  practice  of  burying  wires  to  be  much  safer 
than  where  over-head  wires  were  employed, 
productive  of  greater  convenience  in  handling 
the  wires  and  currents,  and  economical  in 
course  of  operation  and  maintenance. 

In  discussing  the  subject  with  the  most 
prominent  electricians  of  Europe,  among  whom 
may  be  mentioned  Sir  William  '1  homson,  of 
Fngland,  and  Dr.  Werner  Siemens,  of  Berlin — 
the  latter  being  without  doubt  the  most  emi- 
nent authority  on  the  subject  in  the  world — I 
found  no  doubt  expressed  that  any  tension  of 
current  could  be  safely  carried  in  conductors, 
whether  placed  underground  or  over  head,  if 
ordinary  and  sensible  precautions  were  taken 
in  the  construction  and  arrangement  of  such 
conductors.  The  consensus  of  opinion  was  to 
the  effect  that  it  was  preferable  for  every  rea- 
son to  place  the  wires  underground. 

One  large  electric-lighting  company  of  Lon- 
don is  now  transmitting  currents  throughout  the 
city  of  London,  which  currents  are  alternating 
in  character  and  of  a  tension  of  10, oco  volts, 
which  is  some  five  times  greater  than  the  volt- 
age of  any  alternating  current  heretofore  em- 
ployed in  America. 

The  system  of  transmission  of  electric  cur- 
rents commonly  employed  in  Europe  is  to  con- 
vey the  currents  by  conductors  covered  by  one 
or  more  sheetings  of  lead  and  buried  directly 
in  the  earth.  The  cables  employed  consist 
usually  of  two  conductors  arranged  concen- 
trically, so  arranged  for  the  purpose  of  cutting 
off  the  inductive  influence  between  the  cables 
and  other  wires  placed  contiguous  thereto. 
Burying  the  cables  directly  in  the  earth  is  con- 
sidered the  best  practice,  and  the  objection 
which  has  been  urged  against  this  practice  in 
this  country — to  wit,  that  such  cables  are  de- 
stroyed by  the  corrosive  action  of  the  earth, 
gases,  etc.. — has  been  found  by  over  ten  years' 
practice  to  be  utterly  fallacious. 

In  London  the  practice  has  been  to  lay  the 
cables  directly  in  the  earth  or  in  iron  boxes  sit- 
uated about  twenty  inches  below  the  surface  of 
the  sidewalk,  it  being  considered  preferable  to 
break  up  the  sidewalk  than  to  disturb  the  sur- 
face of  the  street.  In  Paris  the  cables  are  like- 
wise stretched  beneath  the  sidewalk  in  a  single 
duct  provided  for  them.  The  cables  com- 
monly employed  are  known  as  those  of  the 
manufacture  of  Siemens,  of  Berlin,  and  Ber- 
thoud  &  Borel,  of  Switzerland. 

In  various  continental  cities  I  noted  the 
cables  were  placed  in  conduits  of  Beton,  the 
practice  being  to  stretch  the  cables  on  a  form 
and  subsequently  construct  the  conduits  around 
the  cables  by  tamping  the  cement     By  this  ar- 
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rangement  no  gas  can  find  its  way  around  the 
cab  es,  the  danger  from  explosion  of  accumu- 
lated gas  is  thus  avoided  and  the  cables  them- 
selves are  protected  from  mechanical  injury. 

All  those  who  have  had  any  experience  in 
handling  cables  have  found  that  they  are  liable 
to  be  seriously  injured  by  being  drawn  into 
conduits  previously  prepared,  such  as  are  in 
use  in  this  city,  and  it  is  therefore  thought  nec- 
essary to  use  extreme  care  in  drawing  in  the 
cables,  or  what  is  a  better  practice,  make  the 
conduit  around  the  cable. 

In  case  it  is  necessary  to  renew  a  cable  for 
any  reason,  or  to  make  a  connection  with  the 
cable,  the  conduit  may  be  broken  and  replaced 
at  comparatively  small  expense. 

In  house  to  house  lighting,  the  currents  are 
conveyed  from  the  cables  in  one  of  two  ways, 
as  dedred  ;  either  by  tapping  the  cable  at  the 
point  where  the  light  is  to  be  located,  or  by 
tapping  the  cable  at  a  given  point  and  convey- 
ing the  current  by  another  cable  to,  say,  the 
centre  of  the  block  of  houses,  and  then  dis- 
tributing the  current  by  overhead  wires  By 
such  an  arrangement  of  conductors  the  danger 
from  interference  is  practically  avoided 

Comparing  the  two  systems,  namely,  that 
employed  in  the  city  of  New  York  and  that 
commonly  in  use  throughout  Europe,  it  is  evi- 
dent that  that  now  in  process  of  construction  in 
this  city  is  more  or  less  defective,  but  may  be 
made  of  value  when  placed  under  inte  ligent 
supervision. 

In  conclusion,  I  would  say  that  my  experi- 
ence teaches  me  that  a  current  of  almost  any 
tension,  that  is  to  say,  not  over  15,000  volts, 
may  be  transmitted  through  a  proper  con- 
ductor, placed  under  ground,  without  the 
slightest  danger,  and  in  this  opinion  I"  am 
borne  out  by  the  facts  as  above  stated.  I 
would  further  state  that  I  believe,  with  con- 
ductors properly  arranged,  that  any  high-ten- 
sion induction  system  can  be  made  safer  than 
the  direct  or  continuous  system,  for  the  simple 
reason  that  when  the  conductors  are  properly 
laid  the  pressure  in  the  mains  has  little  or 
nothing  to  do  with  the  case.  In  the  induction 
system,  alternating  currents,  the  high-tension 
current  in  the  mains  is  not  conducted  into  the 
houses,  the  system  in  the  houses  being  ab- 
solutely independent,  so  far  as  circuit  connec- 
tions are  concerned,  from  the  system  in  the 
mains  ;  whereas  in  the  continuous  system,  the 
current  is  conducted  into  the  houses,  the  cir- 
cuit in  the  houses  being  a  part  of  the  main  cir- 
cuit. The  tension  of  both  systems  in  the 
houses  is  practically  the  same,  whereas,  in  the 
continuous  system  the  whole  current  of  the 
mains  may  be  turned  into  the  houses  and  pro- 
duce a  result  similar  to  that  described  in  Mr. 
Edison's  recent  article  as  occurring  near  the  cor- 
ner of  William  and  Wall  streets  in  this  city, 
when  the  conductors  became  crossed. 

It  is  perfectly  evident  to  all  those  who  know 
anything  of  the  subject  that  no  accident  to  the 
mains  in  the  alternating  system  will  have  any 
appreciable  effect  upon  the  house  circuit  of  the 
system. 

The  electric  lighting  industry  of  this  country 
has  become  too  great  a  one  to  be  hampered  by 
any  petty  restrictions,  and  if  there  is  to  be  any 
discussion  of  the  subject  it  should  be  directed 
as  to  how  the  conductors  shall  be  placed,  and 
not  as  to  the  pressure  conveyed  by  the  con- 
ductors. 

America,  up  to  the  present  date,  hns  been  in 
advance  of  the  world  in  electric  lighting, 
simply  because  no  onerous  restrictions  have 
been  imposed.  It  is,  of  course,  proper  that 
rules,  and  stringent  rules,  should  be  enacted 
governing  the  employment  of  electrical  appar- 
atus, but  those  rules  should  result  from  careful 
deliberation  and  not  such  as  are  usually  the  re- 
sult of  hasty  action  induced  by  the  clamor  of 
those  who  have  no  information  in  regard  to  the 
subject,  or  an  axe  to  grind.  As  I  have  already 
stated  underground  electric  light  wires  are  per- 
fectly safe  if  properly  laid. 


THE  BUFFALO  EXPRESS. 

The  Buffalo  Express,  in  an  editorial  discussing 
the  electric  light  problem,  makes  use  of  the 
following  language  : 

Frank  Kiiton  of  the  Western  Union  Telegraph 
Company,  in  his  paper  read  before  the  Buffalo 
Electrical  Society  last  week,  disapproved  unwise 
haste  in  p'acing  arc  wires  underground,  because 
their  closer  proximity  to  each  otlier  in  the  con- 
duits, and  to  other  underground  conductors  and 
enclosed  gasesr  rendered  the  danger  from  im- 
p  rfect  insulation  greater  than  when  they  were 
strung  further  apart  in  the  open  air.  '1  his 
caution  is  deserving  of  consideration  for  it  im- 
plies a  continuance  and  increase  of  one  of  the 
overhead  dangers  when  certain  of  the  wires  are 
placed  under  ground. 

Mr  Kitton  divided  the  insulding  material  at 
present  applied  to  electric  wires  into  three 
classes  :  fireproof,  weatherproof,  and  water- 
proof. The  fir-t,  he  said,  is  of  little  use.  The 
second  is  not  much  better.  The  third  had  re- 
sisted the  action  of  the  elements  for  a  long  sea- 
son without  in  any  way  losing  its  insulating 
qualities.  It  did  not  appear  from  his  remarks 
that  any  of  the>e  insulations  could  be  depended 
on  to  resist  even  ordinary  abrasion  by  slight  con- 
tact with  foreign  substances.  But  Mr.  Kitton 
declared  that  the  most  desirable  covering  would 
possess  the  combined  qualities  of  good  insula- 
tion, resistance  to  water  and  to  abrasion,  no 
change  by  exposure,  and  a  reasonable  degree  of 
proof  against  fire.  Yet  he  considered  only 
aerial  wires  as  safe  even  then.  These  remarks 
applied,  of  course,  merely  to  wires  carrying 
high  potential  currents. 

While  recognizing  the  difficulties  in  the  way 
of  burying  arc  wires,  the  St.  Louis  Globe-Demo- 
crat believes  that  "the  dangers  arising  from  the 
difficulty  of  insulaiion  must  be  far  greater  and 
more  imminent  while  the  wires  are  overhead 
than  it  would  be  if  they  were  underground. 
The  nearness  together  of  large  masses  of  wires 
under  the  existing  system,  together  with  their 
exposure  to  wind,  rain,  sleet  and  the  other  in- 
fluences which  cause  them  to  sag,  sway,  or 
break,  forms  a  combination  of  perils  which  could 
not  be  equaled  by  any  which  would  arise  if  the 
wires  were  buried."  This  seems  reasonable. 
And  bearing  upon  this  point  are  the  opinions  of 
a  number  of  experts  now  being  published  in  the 
New  York  Electric  Age.  These  persons  repre- 
sent various  systems  of  electric  lighting  and 
other  departments  of  electric  work.  The  general 
opinion  is  that  overhead  lines  can  be  rendered 
safe  by  proper  construction  and  use  of  suitable 
insulating  material,  but  that  placing  the  wires 
under  ground  by  the  usual  method  would  in- 
crease rather  than  diminish  the  dangers.  The 
dangers,  however,  of  underground  wires  could 
be  overcome  by  constructing  the  wiie  conduits 
themselves  ofinsulating  material. 

If  the  objections  of  these  experts  are  to  be 
overcome,  it  is  evident  that  invention  must  be 
directed  toward  an  insulated  enclosure  for  wires 
already  insulated.  But  it  will  take  a  great  deal 
more  conclusive  evidence  than  any  yet  offered 
to  convince  the  public  that  the  buried  wires  in 
any  case  are  as  dangerous,  or  in  as  many 
ways,  as  those  overhead. 

W.  I).  SARGENT. 

ELECTRICAL     EXPERT,   GENERAL     MANAGER     X.   Y.     AND 
N.   J.   TELEPHONE  CO. 

Mr.  W.  D.  Sargent,  general  manager  of  the 
New  York  and  New  Jersey  Telephone  Com- 
pany, says  :  "  I  do  not  feel  that  I  have  had 
sufficient  experience  with  electric  light  con- 
ductors to  express  any  very  decided  opinions, 
as  desired.  I  have  no  doubt  however,  that  all 
the  troubles  New  York  has  been  afflicted  with 
during  the  past  few  years,  could  have  been 
avoided  by  the  application  of  a  little  common 
sense  and  scientific  electrical  engineering." 


INDIA-RUBBER. 

The  monoply  in  India-rubber  which 
has  been  created  by  the  Brazilian  Government, 
for  the  benefit  of  a  local  company,  says  the 
London  Electrical  Review,  has  caused  consider- 
able disgust  and  alarm  in  commercial  circles. 
The  "  Companhia  Mercantil, "  as  the  favored 
company  is  called,  owes  its  existence  to  a  cer- 
tain "Count"  Yiana  Our  neighbors  across 
the  Channel  have  a  lively  recollection  of  this 
M.  Yiana  as  the  head  of  a  syndicate  whose 
financial  operations  culminated  in  bankruptcy, 
but  not  until  it  had  raised  the  price  of  India- 
rubber  very  considerably.  Viana  since  trans- 
ferred the  sphere  of  his  activity  to  Para,  the 
Province  of  Brazil,  where  the  best  India  rubber 
comes  from,  the  inhabitants  of  which,  who 
alone  had  profited  by  the  rise,  received  him 
with  open  arms  and  he  was  dubbed  a  Count. 
In  those  days  Brazil  groaned  under  a  system  of 
provincial  councils,  which  possessed  among 
their  prerogatives  the  fixing  of  the  duties  on 
exports  The  directors  as  well  as  many  of  the 
shareholders  of  the  Companhia  were  also 
members  of  the  local  council,  and  the  duty  on 
exports  then  amounted  to  22  per  cent.  When 
the  Government  of  Brazil  recently  changed 
hands  one  of  its  first  measures  was  the  sup- 
pression of  these  provincial  assemblies  and  the 
transfer  of  their  prerogatives  to  the  Governors 
of  each  State.  The  saying  about  an  "  ill 
wind"  is  peculiarly  applicable  to  the  Compan- 
hia, since,  according  to  recent  despatches,  the 
new  Governor  of  Para  has  just  imposed  an  ad- 
ditional duty  of  20  reis  or  o  francs  .03  per  kilo- 
gramme to  the  22  per  cent,  already  payable  on 
India-rubber  exported,  and  this  tor  the  benefit, 
not  of  the  province,  but  of  the  Companhia 
Mercantil.  This  is  what  has  roused  the  very 
virtuous  and  just  indignation  of  dealers  in  In- 
dia rubber,  not  only  in  Paris,  but  in  London 
and  New  York.  Its  importance  may  be  esti- 
mated from  the  fact  that  in  1888  the  Province 
in  Para  alone  exported  ten  millions  of  kilo- 
grammes of  first  quality  India-rubber,  and  five 
millions  .of  the  second  quality.  The  Paris 
Chamber  of  Commerce  has  protested  vigor- 
ously ;  there  have  been  marchings  and  counter- 
marchings  of  ministers  and  deputies  ;  but  pro- 
tests, as  experience  has  shown,  are  generally 
thrown  away  upon  South  American  republics. 


Church  Lighting  by  Electricity. — The  Cath- 
edral of  Notre  Dame,  Montreal,  Canada,  has 
now  an  installation  of  400  incandescent  and  15 
arc  lights.  The  incandescent  lights  are  all  in 
the  chancel  of  the  church. 


Monopoly  Extension. — The  Eastern  Telegraph 
Company  has  made  an  offer  to  the  Sydney  gov- 
ernment to  lay  a  duplicate  cable  to  New 
Zealand  without  subsidy,  "provided  the  govern- 
ment guarantee  no  other  company  shall  be  al- 
lowed to  enter  into  competition  "  with  it 


Many    streets    in    this    city   still    remain   in 
darkness, 


Electricity  is  being  more  and  more  used 
among  the  manufacturers  of  the  wood-work- 
ing class.  It  is  practically  the  only  light  in 
use  at  the  present  time  in  sawmills,  sash  and 
door  factories,  furniture  factories,  and  all  the 
wood-working  establishments  where  a  super- 
abundance of  inflammable  material  and  more 
or  less  dust  is  unavoidable.  Manufacturers 
recognize  that  they  cannot  afford  to  risk  the 
lighting  of  their  plants  with  lamps,  or  even 
gas,  with  the  danger  from  fire  which  these  il- 
luminators offer.  And  as  a  rule,  where  motive 
power  is  abundant  and  cheap,  electricity,  be- 
sides offering  the  best  and  safest  light,  is  in  the 
long  run  the  cheapest. 

This  paper  can  be  procured  through  any 
newsdealer  in  the  United  States  or  Canada. 
Leave  orders  at  your  newstand  to  have  the 
paper  delivered  to  you  weekly. 

Any  case  of  neglect  on  the  part  of  newsdeal- 
ers to  comply  with  the  desires  of  our  patrons 
should  be  reported  to  this  office. 


THE    ELECTRIC    AGE. 


RESIGNATION 


OF    COMMISSIONER 
BENS. 


GIB-     ANNUAL  MEETING  OF  THE  EDISON  COM- 
PANY. 


ELECTRICITY  IN  WARFARE. 


Subway   Commissioner  Daniel    L.    Gibbens 
surprised   his   associates  of  the    Board  of  Elec- 
trical Control  Monday  last  by  sending  his  resig- 
nation   as  a  commissioner  to  Gov.  Hill.     Mr. 
Gibbens  has   been    very   restive   in    office   re- 
cently.      He  and   Commissioner   Jacob    Hess 
talked  the  matter  over  on  Sunday,  and  the  latter 
tried  to  persuade  Mr.  Gibbens  to  reconsider  his 
decision.       Mr.    Gibbens,    however,    was     de- 
termined to   withdraw  from  the  Board.     Early 
Monday  morning  he  sent  a  message  over  to  the 
room*  of  the  Subway  Board  for  the  stenogra- 
pher  to    come    at  once    to   his   rooms   in  the 
Alpine  building.     When   the  stenographer  got 
there  he  dictated  this  br.ef  letter  to  Gov    Hill  : 
I  hereby  tender  my  res  gnation  as  Commis- 
sioner  of   the   Board    of   hlectrical  Control,  to 
take  effect  this  date.     Respectfully  yours. 

Daniel  L.  Gibbkhs. 
The  Commissioner  in  a  conversation  said  : 
"The  Subway  Board  is  all  right,  and  can  get 
along  without  me.  My  reasons  for  resigning 
were  purely  personal,  and  they  had  nothing  to 
do  with  any  controversy  with  Mayor  Grant  or 
any  one  else.  Mayor  Grant  is  a  clever  man. 
and  will  get  ahead  with  the  subway  bnsiness 
all  right.' 

The  Commissioner  said  that  he  was  going  to 
attend  to  his  law  business  and  take  an  Ameri- 
can's interest  in  politics  as  usual. 

Commissioner  Hess  was  chagrined  at  Mr. 
Gibbens's  resigning  while  the  newspapers  were 
attacking  the  Board. 

"1  don't  like  the  idea  of  any  one  getting  out 
under  fire."  he  said;  "' I'm  going  to  stick  until 
the  attacks  cease." 

Mavor  Grant  said  he  saw  no  reason  why  Mr. 
Gibbens  should  resign,  and  had  had  no  hint 
that  such  was  his  intention.  Mr.  Gibbens  be- 
came a  member  of  the  Board  in  October,  1886, 
succeeding  Roswell  R  Flower,  who  resigned. 
He  was  appointed  by  Mayor  Grace,  Comptrol- 
ler Loew,  and  Commissioner  Newton. 


On  Monday  last  two  events  distinguished  the 
affairs  of  the  Edison  General  Electric  Com- 
pany and  the  companies  now  affiliated  under 
its  management  One  was  the  annual  meeting 
of  the  parent  comply  and  the  other  a  delight- 
ful dinner  eiven  to  E.  H.  Johnson,  formerly 
President  of  the  General  CompMiy.  who  has 
just  retired  from  the  Presidency  of  the  Spraeue 
Electric  Railway  and  Motor  Company,  as  was 
previously  announced  in  this  paper,  the  latter 
concern  having  been  bought  by  the  Edison 
Company. 

Henry  Villard.  who  succeeded  Mr.  Johnson 
as  the  President  of  the  General  Companv  when 
all  the  subordinate  companies  were  consolida- 
ted, presided  at  the  annual  meeting  and  read 
the  annaal  report  In  this  the  details  of  the 
purchase  of  the  Edison  Electric  Light  Company, 
the  ?  dison  Machine  Works,  the  Edison  Lamp 
Companv.  Bergman  &  Co..  and  the  Sprague 
Electric  Motor  Company  were  set  forth,  togeth- 
er with  the  financial  condition  of  all  of  them. 
The  old  trustees  of  the  parent  company,  v 
the  exception  of  a  Mr.  Marx,  who  was  succeed- 
ed by  Joseph  S.  Decker,  were  all  re-elected. 
They  are  C.  H.  Coster,  Thomas  A.  Edison,  1. 
H.  Herrick.  Samuel  Insull.  E.  H.  Johnson.  A. 
Marcus.  Carl  Schurz,  Francis  S.  Smithers, 
Henry  Yillard.  and  J.  Hood  Wright  It  is  ex- 
pected that  they  will  elect  Mr.  Yillard  as  Presi- 
dent. 

The  dinner  was  a  private  affair,  given  in  a 
parlor  at  the  Hoffman  House  by  H.  McL.  Hard- 
ing and  J.  L.  Barclay.  John  S.  Wise  presided, 
and  others  present  were  :  Samuel  Insull.  J.  H. 
Yail,  A.  S.  Beeves.  T.  C.  Martin.  Edward  Blake, 
S  Dana  Green,  Charles  Price,  Frank  Johnson, 
Henry  Hobson  and  John  Muir.  They  united 
in  their  after-dinner  speeches  in  complimenting 
Mr.  Johnson's  management  of  the  companies 
with  which  he  is  connected. 


The  National  Electric  Light  Association. — 
All  arrangements  have  been  completed  for  the 
Electric  Light  Convention  to  be  held  in  Kan-as 
City  next  mon  h.  The  rail  oad  arrangements 
are  in  keeping  with  the  importance  of  the  Con- 
vention, and  nothing  has  been  •-pared  to  make 
the  trip  as  <.omortatle  and  pleasant  as  p.  ssible 
for  the  de.egates.  The  Pennsylvania  road  will 
supply  a  vest  bule  train,  to  be  known  as  the 
"  hlectric  Limited,"  which  will  be  run  through 
to  Kansas  City  wthout  change.  This  train  will 
leave  New  York  at  9:33  a.  m.,  Sunday.  Feb.  oth, 
and  will  arri  e  at  Kansas  City  the  following 
Tuesday  morning  early.  At  Ch  cigo,  on  Mon- 
dav,  the  delegates  will  be  entertained  by  the 
Chicago  Ele  t  ic  Cub.  as  has  already  been  an- 
nounced The  bain  will  be  composed  of  the 
latest  Pullman  vestibule  sl-eping  cars  lighted 
by  electricity,  a  dinng  car.  composite  car  con- 
taining barber  sh  p,  b-th  room,  ca^d  room. 
1  brar>,  wntng  desk  smoking  ro<  m,  etc.,  and 
an  observation  car  with  a  large  open  room  lux- 
uriously furnished,  as  well  as  an  observation 
pla  form.  The  train  will  be  supplied  through- 
out with  fixed  and  portable  electric  limps. 
Spec  al  accommoda  ions  will  be  provided  for 
members  accompanied  by  their  wive-.  The 
rat  >  of  fare  going,  inclnrins  sleeping  car  accom 
modations,  wi  1  be  I39  75  and  ina-m  ch  as  it  is 
necessary  to  guirantee  a  certain  number  of  peo- 
ple in  order  to  secure  this  superb  train,  it  i-  im- 
portant that  those  who  proi  o  e  attending  the 
Convention  notify,  wi  h  remittance,  as  promptly 
as  possible.  C.  E.  Stump,  Chairman  Transpo  ta- 
tion  Committee,  Times  Building,  New  York. 
Extensive  preparatons  have  been  made  to  ren- 
der this  one  of  the  most  inteesting  conventions 
ever  held,  and  i:  is  expected  that  members  will 
do  their  utmost  to  induce  as  large  an  attend- 
ance as  possible. 


Reduction  in  Aluminum. — The  great  cut  in 
the  price  of  aluminum  by  the  Pittsburgh  Re- 
duction Company  is  considered  by  leading  en- 
gineers one  of  the  most  important  steps  re- 
cently taken  in  general  metallurgy.  Com- 
mercially pure  aluminum  is  selling  in  England 
at  one  pound  sterling  for  a  pound  of  aluminum. 
The  Pittsburgh  Reduction  Company  is  now 
having  a  series  of  tests  made  to  determine  the 
following  points:  1,  Specific  gravity  :  2.  the 
melting  point  of  the  metal :  3,  the  temperature 
at  which  the  metal  becomes  pasty  :  4,  the  tem- 
perature at  which  the  metal  had  best  be  an- 
nealed, the  best  method  to  anneal  the  metal, 
length  of  time  of  coolin?,  etc. :  5,  electrical 
conductivity  of  the  metal  ;  6.  the  fixity  of  the 
metal — that  is,  a  confirmation  of  Deville's, 
Watts'  and  Fremv's  statements,  that  "Alum- 
inum is  absolutely  fixed  and  loses  no  part  of 
its  weight  when  it  is  violently  heated  in  a  forge 
fire  in  a  carbon  crucible."  7.  thermal  conduc- 
tivity :  8,  its  specific  heat,  an  experiment  as  to 
the  action  of  moist  air  upon  it,  as  to  the  action 
of  water  upon  it,  the  action  of  hydrogen 
sulphide  upon  it ;  the  action  of  sulphuiic  acid. 
ntrc  acid,  hydrochloric  acid,  potash,  soda  and 
lime,  aqua  ammonia,  and  the  more  common 
forms  of  organic  a  ids :  9.  the  action  of 
common  salt  water  and  of  sea  water  upon 
aluminum. 


Is  this  Edison's  Daughter  ? — A  press  despatch 
from  DresJcn  last  Saturday  says  :  "While  travel- 
ling in  an  express  train  from  Yienna  to  Berlin  to- 
day a  lady  passenger  was  taken  suddenly  ill,  and  a 
physic. an  on  the  train  pronounced  her  ailment 
smal -p^x.  She  was  brought  to  this  city  and  con- 
\cved  to  the  hospital.  In  answering  questions 
she  asserted  that  she  is  a  daughter  of  Thomas  A. 
Edison  the  American  electrician. " 


An  interesting  and  instructive  lecture  on 
"  Electricity  in  Modern  Warfare  "  was  delivered 
last  Monday  evening  by  Lieut.  Bradley  A. 
Fiske.  United  States  Navy  before  the  Franklin 
Institute.  The  lecturer  dealt  direct'y  with  the 
present  condition  of  the  science,  the  advance  it 
has  ma^e  in  the  past  five  years,  and  the  ways 
in  which  it  s  now  actually  used  Lieut.  Fiske 
pointed  out  that  five  years  ago  the  whole 
science  was  in  a  transitory  stage  ;  that  electric- 
ity was  just  emerging  "from  the  laboratory  and 
entering  the  region  of  practical  life  :  that  only 
one  war  ship  afloat  was  lit  bv  electricity,  and 
her  plant  was  so  defective  and  accidents  from 
imperfect  insulation  so  frequent  that  many 
people  concluded  that  the  only  effect  of  this 
vessel's  electrical  equipment  was  to  prove  its 
impracticability.  To-day,  however,  every  war 
ship  posses-ing  any  pretensions  to  modern 
equipment  is  lighted  by  electricity 

The  lecturer  dealt  at  some  length  with  the 
various  improvements  made  in  electrical  de- 
vices. He  told  of  submarine  mines  and  the 
spar  torpedo.  This  la^t  device,  he  said,  was 
becoming  rapidly  a  thing  of  the  past.  In  the 
case  of  the  Lay  torpedo,  he  was  of  the  opin- 
ion that  little  improvement  had  been  made. 
The  Simms-Edison  and  Halpine-Savage,  on 
the  other  hand,  are  much  more  effective  to-day, 
he  thought,  than  they  were  a  few  years  ago. 
He  next  took  up  the  military  telegraph  service, 
balloon  observation,  and  balloon  propulsion. 
Among  the  more  recent  applications  of  elec- 
tricity to  warfare  Lieut  Fiske  spoke  of  the 
hauling  of  heavy  guns  by  electric  motors, 
electric  ammunition  hoists,  and  electric  motors 
as  auxi'iary  engines. 

Firing  guns  by  electricity  he  considered  a 
great  advantage  over  the  old  system,  if  for  no 
other  reason  than  that  the  piece  was  fired  at  the 
ins:ant  the  button  was  pressed.  This  obviated 
the  delay  incident  to  the  lanyard  and  the 
primer,  between  the  actual  pulling  of  the  lan- 
yard and  the  discharge. 

No  subject  of  the  evening  was  of  more  in- 
terest than  that  which  had  to  do  with  electric 
communication  between  ships  at  sea.  In  the 
development  of  this  practice  the  lecturer  has 
taken  a  prominent  part  Recently  experi- 
ments on  this  subject  have  been  carried  on  ex- 
tensively at  the  Brooklyn  Navy  Yard.  In  these 
experiments  a  large  dynamo  was  used  as  a 
source  of  power,  and  in  one  case  the  cruiser 
Atlanta  was  converted  into  the  largest  electric 
magnet  known,  being  wrapped  with  heavy 
wire  through  which  the  dynamo  current  was 
sent,  while  the  iron  tug  Nina  was  made  a  re- 
ceiver, she  being  wrapped  with  fine  wire,  hav- 
ing a  telephone  in  circuit. 

The  Duty  on  Copper  — Mr.  George  M.  Phelps, 
of  New  York,  appeared  before  the  Ways  and 
Means  Committee  of  the  House,  at  Washington, 
on  the  1 6th  inst  ,  in  behalf  of  the  National 
Electric  Light  Association,  and  asked  the  aboli- 
ton  o"  the  duty  on  copper  ingots  plates,  bars, 
rods  and  wires.  The  association  represented 
about  S275.coo,ooo,  and  was  comp^s-d  of  elec- 
tric light  companies  throughout  the  United 
States,  and  manufacturers  and  dealers  in  electric 
plies.  The  Unted  States  not  only  produces, 
he  said,  more  copper  than  it  consumes,  and 
therefore  export*  it,  but  it  possesses  the  richest 
and  mo-t  easly  wo'ked  mines  in  the  world. 
American  copp-r  nvne  owners  produce  copper 
and  can  put  it  on  the  market  at  'ower  cost  than 
the  Spaniards  or  Chilians,  and  consequently  no 
duty  is  needed.  The  dutv  is  of  no  value  to  the 
Treasury,  and  is  not  needed  for  pr<  tecion,  be- 
cause it  is  not  imported  in  any  considerable 
quantities,  while  considerable  is  exported. 

Storage  batteries  will  probably  be  used  to 
supply  the  power  to  drive  the  cars  of  the  Con- 
solidated Street  Railway  Company  in  Toledo, 
Ohio. 


THE    ELECTRIC    AGE. 


ARC  AND  INCANDESCENT  LAMPS. 


The  action  of  an  arc  lamp  depends  not  only 
on  its  own  mechanism,  but  on  the  working  of 
the  dynamo,  and  on  the  quality  of  the  carbons. 
The  object  of  the  mechanism  of  the  lamp  is  to 
keep  the  arc  as  steady  as  possible.  It  is  easier 
to  maintain  a  steady  light  with  several  lamps 
in  series  than  it  is  with  them  in  parallel  cir- 
cuits. It  is  generally  necessary  to  add  resist- 
ance in  series  in  the  latter  case.  The  arc  be- 
haves very  much  as  if  it  were  the  seat  of  a 
back  electro-motive  force,  but  the  phenomenon 
may  be  explained  by  supposing  the  cross  sec- 
tion of  the  arc,  or  heated  air,  to  vary  as  the  cur- 
rent. This  seems  to  be  the  most  rational  ex- 
planation, as  the  arc  appears  to  be  larger  when 
the  current  is  increased.  If  the  specific  resist- 
ance of  the  heated  air  remains  the  same,  and 
the  cross  section  of  the  conducting  part  of  the 
same  varies  as  the  current,  the  arc  would  be- 
have as  if  it  had  a  constant  back  electro  mo- 
tive force,  and  a  given  electro-motive  force, 
say  of  50  volts,  would  be  enough  to  maintain 
any  current  through  the  arc.  The  difficuliies 
in  running  arc  lamps  in  parallel,  or  multiple  arc, 
is  due  to  the  arc  behaving  as  if  it  had  a  back 
electro-motive  fo  ce,  so  that  a  very  small  dif- 
ference in  the  electro  motive  force  on  the  lamp 
causes  a  large  difference  of  current  The  candle 
power  of  an  arc  lamp  depends  upon  the  qual- 
ity of  the  carbons  the  current  and  its  electro- 
motive force.  It  is  impossible  to  determine 
the  candle  power  of  a  lamp  in  the  absence  of 
any  one  or  more  of  these  factors. 

The  candle  power  and  life  time  are  the  tests 
to  which  incandescent  lamps  are  subjected. 

In  heating  a  solid  body  it  throws  off  energy 
in  the  form  of  heat  and  liaht  At  a  low  tem- 
perature heai  is  the  only  manifestation,  but  as 
the  temperatuie  increases  the  body  becomes 
luminous,  that  is,  it  throws  out  light  At  first 
the  light  is  red  in  color,  and  as  th  •  temperature 
increases  it  becomes  yellow,  and  so  on  until  it 
gives  a  complete  continuous  spectrum.  As  the 
temperature  increases  the  light  increases  faster 
than  the  heat  radiation,  and  the  yellow, 
and  finally  the  blue  lights  ncrease  more  rapidly 
than  the  red,  which  is  the  first  light  given  out. 
The  body  fimlly  gives  off  white  light. 

When  a  certain  power,  say  50  watts,  is 
spent  in  a  lamp  carbon,  the  temperature  rises 
until  the  emission  of  energy  by  radiation,  and 
the  loss  of  conduction  is  equal  to  tho  electro- 
motive force  If  the  carbon  is  placed  in  a 
vacuum,  so  that  the  loss  by  convection  or  con- 
duction becomes  practically  nothing,  only  the 
radiation  med  to  be  taken  into  account.  The 
smaller  the  surface  of  the  carbon  the  higher 
will  be  necessary  the  temperature  to  radiate  a 
given  power.  A  large  surface  will  radiate  all 
the  power  at  a  comparatively  low  temperature. 
Surface  and  temperature,  however,  are  not  the 
only  factors.  Two  bodies  of  different  substance 
of  equal  size  and  at  a  given  temperature  would 
not  emit  the  same  quantity  of  heat  per  second, 
orgive  the  same  light.  They  would,  however, 
emit  light  of  the  same  color.  A  piece  of  car- 
bon, for  instance,  would  give  more  light  than 
a  piece  of  silver,  of  the  same  surface,  and 
would  also  radiate  more  heat  but  the  ratios  of 
the  light  to  the  heat  would  be  the  same  in  each 
case.  The  power  necessary,  thererore  to 
maintain  the  two  bodies  at  a  given  temperature 
would  be  in  proportion  either  to  the  heat  radia- 
ted or  the  light  emitted. 

From  these  phenomenon  is  deducted  one  of  the 
most  important  laws  in  the  theory  of  incandes- 
cent lamps  ;  namely,  that  incandescent  bodies 
at  the  same  temperature  give  light  of  the  same 
color,  and  are  at  the  same  efficiency.  They 
will  give  the  same  number  of  candles  per  watt. 

As  efficiency  depends  on  the  temperature,  the 
aim  in  lamp  making  is  to  produce  a  carbon  that 
will  stand  as  high  a  temperature  as  possible 
without  breaking.  The  emissivity  of  the  car- 
bons used  by  the  different  companies  is  about 


the  same.  The  light  of  a  given  lamp  depends 
upon  the  surface  area  and  the  temperature. 
Efficiency  is  not  an  inherent  quality  of  a  lamp. 
Any  lamp  may  be  run  at  any  efficiency  under 
its  breaking  point.  A  lamp  run  at  a  low  tem- 
perature, is  low  in  efficiency,  and  is  less  likely  to 
break  than  when  run  at  a  high  pressure,  but  it 
gives  less  light,  and  therefore  costs  more  in  elec- 
trical power. 

In  insiallation  work  what  is  aimed  at  is  to 
get  as  much  light  as  possible  from  the  lamps 
without  breaking  them.  To  get  the  best  re- 
sults it  is  necessary  that  all  the  lamps  should 
run  equally  bright,  that  is  to  say,  at  the  same 
efficiency  and  same  temperature.  It  is  also 
necessary  to  know  which  lamps  will  last  long- 
est at  a  given  efficiency.  A  good  lamp  on  an 
installation  where  the  electro-motive  force 
varies  considerably  will  not  last  as  long  as  a 
bad  lamp  on  a  circuit  on  which  the  electro- 
motive force  is  constant.  In  many  cases  lamps 
increase  in  resistance  instead  of  breaking. 
Such  lamps  are  practically  useless,  and  might 
as  well  be  broken  Thus  when  incandescent 
lamps  run  dull  with  the  electro-motive  force  un- 
changed, they  are  really  worthless  and  it 
would  pay  better  to  replace  them  with  good 
oivs.  It  happ-ns  sometimes  that  when  many 
lamps  are  running  dull,  the  electro-motive 
force  is  increased  to  make  ihem  brigh  er.  Then 
the  bright  lamps  break.  New  lamps  put  in  the 
place  of  dull  ones  will  thus  be  overrun  and 
their  lifetime  shortened.  This  results  in 
greater  expense  and  general  disorder.  Black- 
ened lamps  are  useless  and  few  people  realize 
what  little  light  such  a  lamp  gives. 


PHILADELPHIA  NOTES. 


Subw>y  Explosion. — On  the  night  of  the  15th 
instant  another  subway  explosion  occurred  in 
this  city  At  about  8  o'clock  a  dull,  rum- 
bling noise  was  heard  in  the  vicinity  of  Sixth 
avenue  and  17th  street,  and  it  was  discovered 
that  the  accumulated  gas  in  the  subway  man- 
hole had  exploded,  tearing  up  the  pavement 
for  several  feet  around.  Mmultaneous  with 
this  explosion  another  took  place  a  block 
away,  at  the  corner  of  16th  street  doing 
about  the  same  amount  of  damage  to  the 
street. 

Reports  differ  as  to  the  violence  of  the  ex- 
plosion. One  is  to  the  effect  that  the  man- 
hole covers  and  paving  stones  were  not 
thrown  into  the  air,  while  another  states  th^at 
the  air  was  filled  with  these  missiles.  Be  that 
as  it  may.  suffice  it  to  say  that  no  one  was 
hurt,  although  there  were  many  people 
on  the  streets  at  the  time.  Incident  to  these 
explosions  the  electric  lights  in  the  neighbor- 
hood, the  wires  of  which  run  in  the  subway, 
acted  in  a  strange  manner.  Just  about  the 
time  the  explosions  occurred  some  of  the  lights 
gave  evidence  that  something  was  wrong.  It 
is  evident  that  there  must  have  been  some  con- 
nection between  the  two  manifestations  of  dis- 
turbance, but  whether  the  disturbance  on  the 
light  circuits  caused  the  explosions,  or  whether 
the  explosions  caused  the  lights  to  act  as  they 
did,  has  not  yet  been  determined. 


New  Yiirk  Subways. — Up  to  the  present  time 
73  m  les  of  trench  have  been  constructed  This 
provides  1  007  miles  of  duct,  with  a  capa<  ity  for 
45,000  mil  s  of  telegraph  and  telrphone  wires, 
and  2,oco  miles  of  electric  light  wires.  Com- 
missioner Gilroy  said  that  it  had  cost  the  city 
$46,000  last  year  to  remove  poles  and  wires, 
and  would  probably  cost  two  or  thr  e  times  as 
much  this  year.  A  1  this  expense,  he  argued, 
should  have  been  borne  by  the  companies,  as 
the  law  req  lired  them  to  remove  their  own 
poles  and  wires,  and  he  had  therefore  kept  an 
accurate  account  of  all  such  expenditures  with  a 
view  to  bringing  suit  to  recover  the  amount. 
Commissioner  Gibbens  doubted  whether  the 
city  could  recover  in  all  cases. 


The  Bell  Telephone  Company  in  this  city  has 
a  plant  worth,  at  the  close  of  the  year  1889, 
about  $610,500,  of  which,  over  $140,000  is  rep- 
resented in  underground  work.  Between  the 
receipts  and  expenses  for  the  year  there  was  a 
difference  of  over  $200,000,  the  latter  being 
about  $233,000,  and  the  former  nearly  $435,- 
ooo,  which  shows  a  handsome  profit.  Over 
$67,000  was  paid  in  dividends,  and  with  assets 
'of  $1,000,000,  the  company  starts  the  new  year 
with  a  total  surplus  of  $40,000. 

It  is  said  that  a  gas  and  electric  light  fixture 
company  will  shortly  be  organized  in  Camden 
with  a  capital  of  $500,000,  of  which  enough 
will  be  paid  to  commence  operations  immedi- 
ately. The  company  includes  among  its  in- 
corporators such  men  as  Benjamin  Thackara, 
and  it  is  quite  likely  that  the  enterprise  will 
put  Philadelphia  in  the  lead  in  the  manufacture 
and  sale  of  gas,  electric  and  combination  fix- 
tures. 

There  is  a  possibility  that  the  city  of  Phila- 
delphia will  soon  conduct  its  own  electric 
lighting  plant — it  having  been  stated  by  experts 
that  such  an  establishment  could  be  constructed 
at  a  cost  of  $300,000,  and  maintained  at  a  yearly 
cost  of  §90,000  This  amount,  it  is  said,  would 
supply  1,200  lamps  of  ordinarily  sufficient  can- 
dle power.  In  this  connection,  1  might  remark 
that  the  city  will  be  fortunate,  indeed,  if  they 
succeed  in  conducting  the  electric  light  system 
as  well  as  the  companies  now  in  the  field  have 
done.  There  have  been  but  one  or  two  deaths 
caused  by  electric  light  wires  in  this  city,  and 
the  quality  and  power  of  the  lights  have  been 
fully  up  to  the  average.  The  fact  of  the  Gas 
Bureau  in  thi-  city  having  introduced  recently 
incandescent  lights  as  a  means  of  illumination 
in  their  general  offices,  and  the  entire  success 
of  the  same,  may  signify  that  the  city  officials 
have  concluded  that  they  can  manufacture  bet- 
ter electric  lights  than  they  can  gas. 

The  appearance  of  the  Electric  Age,  with  its 
new  dress,  and  as  a  weekly  publication,  was 
one  of  the  welcome  visitors  of  the  new  year. 
Philadelphia  having  assumed  a  position  in  the 
electrical  field  which  is  almost  and  probably 
will  be.  second  to  none,  always  welcomes  an 
able  advocate  of  the  interests  connected  there- 
with. 

In  consequence  of  the  sudden  and  lament- 
able death  of  Mr.  Joseph  J.  Walton,  who  was 
so  well  known  in  coi  nection  with  the  estab- 
lishment of  James  W.  Queen  <x  Co.,  the  labors 
of  his  department  have  devolved  upon  the 
Messrs.  "William  and  James  G  Biddle,  the 
former  assuming  charge  of  the  electrical,  chem- 
ical and  physical  department,  while  his  brother 
James  will  attend  to  the  correspondence  and 
advertising  branch  of  this  department  of  the 
large  establishment.  I  am  sure  that  no  more 
worthy  selection  could  have  been  made.  The 
death  of  Mr.  Walton  was  a  severe  blow  to  the 
house,  but  his  successors  being  thoroughly 
capable,  and,  pursuing  the  path  marked  out  by 
their  predecessor,  will  undoubtedly  bring 
Queen  &  Co.  to  the  front  rank  of  electrical, 
chemical,  optical  and  philosophical  houses 
of  America.  I  must  add  too,  that  both  of  them 
are  gentlemen  whom  any  person  could  not  help 
deeming  it  a  pleasure  to  meet. 

Underground  work  is  at  its  height  in  this 
city,  and  the  probabilities  are  that  the  year  1890 
will  see,  not  only  all  of  the  electric  light,  but  all 
of  the  telegraph  and  telephone  wires  as  well, 
under  the  bosom  of  mother  earth. 

— Electro. 


The  citizens  of  Rockville,  Conn.,  turned  out 
in  large  numbers  on  January  5th,  to  witness 
the  turning  on  for  the  first  time  in  that  town  of 
the  electric  street  lights.  There  are  74  in  opera- 
tion. 


THE    ELECTRIC.AGE. 


THE   GERRITT  SMITH    METHOD   OF 
CREASING  THE  EFFICIENCY  OF 
THE  QUADRUPLEX. 


1N- 


The  weak  point  in  the  quadruplex  is  the  well 
known  tendency  on  the  part  of  the  No.  2  relay 
to  "kick''  whenever  the  distant  pole-changer 
reverses  the  battery  current.  This  is  due  to  the 
fact  that  no  current  flows  to  line  during  the 
momentary  short-circuitings  of  the  battery 
which  occur  at  the  points  of  the  pole-changer 
when  the  latter  is  being  operated.  There  are, 
consequently,  periods  of  no  magnetism  in  the 
cores  of  the  neutral  relay  when  its  armature, 
instead  of  remaining  closed  to  correspond  with 
the  closing  of  the  No.  2  transmitter  at  the  send- 
ing station,  flies  open  under  the  influence  of 
its  adjusting  spring,  and  interferes  to  a  greater 
or  lesser  extent  with  the  incoming  signals  on 
the  No.  2  relay. 

This  detrimental  action  becomes  more  and 
more  pronounced  as  the  length  of  the  wire  and 
its  static  capacity  increases  ;  and  without  some 
method  of  bridging  over  the  intervals  of  no 
magnetism,  successful  quadruplex  working  on 
long  circuits  would  be  almost,  if  not  quite  im- 
practicable. 


densers  so  long  as  the  distant  key  remains 
open.  When,  however,  the  key  is  depressed, 
the  lever  of  P  C  is  released  from  the  battery 
stop  at  x,  and  its  opposite  end  striking  the  stop 
y,  a  reversal  is  made  :  but  between  these  oper- 
ations a  short  interval  of  time  elapses  during 
which  it  will  be  seen  there  is  an  entire  absence 
of  current  to  line  and  consequently  a  momen- 
tary demagnetization  ol  X  R.  It  is  at  this  mo- 
ment that  the  condenser  discharges  its  accu- 
mulated electricities  through  the  supplementary 
coils,  thereby  magnetizing  the  core,  and  com- 
pensating for  the  interruption  of  the  line  cur- 
rent. 

The  effect,  therefore,  of  this  discharge  is  to 
minimize  or  practically  eliminate  the  interval 
of  "  no  magnetism  "  in  the  neutral  relay,  and 
hold  the  armature  firmly  against  its  front  stop 
until  the  succeeding  reversal  of  current  reaches 
X  R  and  once  again  magnetizes  it. 

It  will  be  noticed  that  the  extra  coils  and 
condenser  are  placed  between  the  main  and 
artificial  lines,  or,  in  a  position  corresponding 
with  that  of  the  galvanometer  in  the  Wheat- 
stone  bridge  system.  It  follows,  therefore, 
that  when  the  real  and  artificial  lines  are  prop- 
erly balanced,  no  current  from  the  home  bat- 
tery B  will    flow  through    the  extra   coils,   nor 


extra  coil,  is  more  than  counterbalanced  by 
the  loss  of  current  due  to  the  extra  resist- 
ance. 


The  Sprague  Motor  Company  Becomes  Edison 
PKorKRTY — The  Edison  Hectric  Company  has 
bought  the  Sprague  Electric  Motor  Company. 
The  Edison  now  acts  as  a  sort  of  fiscal  com- 
pany, and  manages  the  finances  of  the  various 
corporations  controlled  by  it. 

W  hen  the  Edison  Company  was  organized 
last  summer,  Henry  Villard  became  its  presi- 
dent in  the  place  of  E.  H.  Johnson,  but  the  lat- 
ter still  retained  the  office  of  president  of  the 
Sprague  Company,  the  relations  between  the 
two  companies  being  very  close.  Recently 
Mr.  Johnson  resigned  from  this  position.  His 
resignation,  however,  was  not  accepted  until 
a  few  days  ago.  He  still  remains  a  director 
and  started  for  Chicago  on  business  connected 
with  the  company.  His  successor  was  Vice- 
President  Herrick,  of  the  Edison  Company,  but 
it  is  probable  that  when  the  deal  is  completed 
there  will  be  some  other  changes. 


Prof.    George    W.    Plympton,    President    of  the 
Brooklyn  Board  of  Electrical   Subways  —  a   body 


Main  Line 
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THE  GERRITT  SMITH  METHOD  OF  INCREASING  THE  EEFICIENCY  OF  THE  QIADRl PLFX. 


Devices  of  various  kinds  have  been  in  oper- 
ation for  a  number  of  years  with  more  or  less 
successful  results,  but  the  introduction  of 
dynamo  currents,  necessitating  the  use  of  pole- 
changers  constructed  on  the  "walking  beam  " 
principle,  P  C,  aggravated  the  evil  so  much, 
that,  to  meet  the  altered  conditions,  a  more  ef- 
fective system  of  compensation  became  desir- 
able, if  not  absolutely  necessary. 

Mr.  Smith  attains  the  desired  result  by  the 
use  of  an  extra  coil  upon  the  neutral  relay,  and 
by  utilizing  the  discharge  of  a  condenser  to 
energize  the  coil  whenever  these  momentary 
interruptions  of  current  occur. 

The  manner  in  which  this  is  effected  will  be 
better  understood  by  reference  to  the  diagram. 
In  fig.  2  D  Dl  are  the  dynamos  which,  under 
the  control  of  the  pole-changer  P  C,  furnish  the 
currents  of  required  polarity  to  line.  T  he  pole- 
changer  is  supposed  to  be  at  rest,  through  the 
opening  of  Key  A'  and  a  positive  current  is 
shown  as  starting  from  D  traversing  the  resist- 
ance r  and  the  pole-changer  points  at  x,  and 
after  flowing  through  the  line  wire,  con- 
tinuing its  course  through  the  line  coils  X R 
till  it  reaches  6".  At  this  point  the  current  di- 
vides, a  portion  going  via  R'  and  battery  B  to 
ground,  the  remainder  passing  by  way  of  the 
extra  coils  E  Cinto  the  condenser  C.  The  lat- 
ter thus  becomes  charged  with  unlike  electrici- 
ties, which  are  retained  there  in  accordance 
with  the  laws  governing  the  action  of  the  con- 


charge  the  condenser  in  the  "cross  wire."  in- 
asmuch as  the  opposite  ends  of  that  wire  are 
at  the  same  electrical  pressure  or  potential, 
and  no  current  can  pass  between  points  where 
a  difference  of  potential  has  not  been  estab- 
lished between  them. 

R  and  R'  are  adjustable  resistance  coils  of 
about  600  ohms  each,  one  inserted  in  the  main, 
and  the  other  in  the  artificial  line.  Their 
primary  object  is  to  create  the  necessary  dif- 
ference of  pressure  or  potential  between  the 
opposite  plates  of  the  condenser  to  enable  it 
to  receive  a  charge  from  the  incoming  current : 
or.  what  may  be  more  easily  understood,  they 
are  placed  there  for  the  purpose  of  diverting  a 
portion  of  the  incoming  current  into  the  extra 
coils  and  condenser.  The  direction  of  the  di- 
verted current  through  E  C  is  such,  that  it  sup- 
plements the  effect  of  the  current  traversing 
the  main  line  coils  upon  the  core  of  the  relay, 
and  thus  intensifies  the  magnetism  andincreases 
the  "margin  "  of  the  neutral  relay. 

In  this  respect  considerable  improvement 
has  been  experienced  in  the  working  of  most 
circuits  provided  with  this  attachment. 

On  some  lines,  however,  its  beneficial  results 
are  frequently  neutralized  (especially  in  bad 
weather)  by  the  introduction  of  so  much  addi- 
tional resistance,  which  reduces  the  current 
strength,  and  tends  to  weaken  signals  not  only 
on  the  polar,  but  also  on  the  neutral  relay, 
where  the  increase  of   "margin,''  due  to    the 


which  expired  by  limitation  on  Nov.  1 — has  sub- 
mitted to  the  Mayor  his  last  report  in  relation  to 
the  wires,  underground  and  overhead,  in  the  city. 
During  the  eleven  months  ending  on  Oct.  31, 
1889,  the  length  of  conductors  underground  was  in- 
creased 839  miles,  making  a  total  mileage  under- 
ground of  3,007,  leaving,  according  to  the  estimate 
furnished  by  Prof.  Plympton,  4,500  miles  of  wire 
yet  to  be  put  under  ground.  On  the  elevated 
railways  768  miles  of  wire  have  been  strung.  These 
estimates  do  not  take  into  consideration  the  elec- 
tric light  wires,  but  those  exclusively  of  the  tele- 
graph and  telephone  service.  Of  the  4,500  miles 
yet  to  be  placed  underground  permits  have  been 
granted  for  the  laying  of  conduits  capable  of  car- 
rving  3,500  miles  of  wire.  Telephone  wires  have 
been  removed  from  271  poles  which  remain  stand- 
because  they  cany  the  city  wires. 
President  Plympton,  in  his  report  of  the  work 
executed  by  the  Commissioners,  expresses  satisfac- 
tion at  the  success  attending  the  Commissioners' 
efforts,  but  regrets  that  the  Board  had  no  control 
of  the  electric  light  wires. 

The  entire  operation  of  producing  the  small- 
est-sized wires  from  rods  of  one-half  inch  is 
done  cold.  It  is  alleged  that  this  method  ob- 
viates the  danger  of  unequal  annealing  and  of 
burning  in  the  furnaces.  In  addition  to  this, 
the  wire,  being  more  flexible  and  homogeneous 
than  that  made  by  any  ordinary  method,  is 
capable  of  sustaining  greater  longitudinal  straii  . 


THE    ELECTRIC    AGE. 


ELECTRIC  LIGHTING  IN  LONDON. 


The  recently  completed  plant  of  the  London 
Supply  Company,  Depiford  Central  Station, 
contains  probably  the  largest  dynamos  ever 
constructed.  They  are  of  the  Ferranti  type, 
and  their  diameters  are  42  feet.  The  following 
particulars  and  illustrations  of  this  immense 
plant  are  taken  from  the  Engineer.  Figure  1 
shows  the  Ferranti  dynamos  complete.  The 
armature  coils  are  of  a  flat  copper  strip  built  up 
on  a  central  support  of  brass,  flat  brass  rods 
separated  by  an  asbestos  and  sulphur  mixture. 
These  coils  are  screwed  radially  into  the  flange 
of  the  big  drum,  and  are  surrounded  by  the 
double  ring  of  field  magnets,  which  cover  the 
whole  of  that  end  of  the  pulley  which  has  no 
grooves. 

The  construction  of  the  works  was  begun  in 
April,  1888,  and  the  chairman  of  the  company 
says:  "We  have  been  at  it  night  and  day 
ever  since.  Now  we  have  a  very  large  engine 
house  erected,  and  have  engines  and  dynamos 
at  work  of  3,000  horse  power.  Two  other  dy- 
namos and  engines  are  in  course  of  construc- 
tion, of  5, coo  horse  power  each.  The  boiler 
power  we  have  put  down  is  14. ceo  horse 
power.     We  found,  when  we  inquired  as  to  the 


mains  will  be  tl/x  inches  over  all,  and  the 
smallest  1%  inches.  There  is  no  cable,  but  a 
tube  of  copper,  having  a  quarter  of  an  inch  sec- 
tional area,  through  which  the  current  is  sent 
out.  This  has  a  cover  of  insulating  material, 
and  a  second  copper  tube  is  compressed  round 
that  for  the  return  current.  Another  thin  layer 
of  insulating  material  is  used,  and  over  all  is 
placed  an  iron  tube  also  made  tight  for  pro- 
tection against  pickaxes  in  the  street 

"  With  this  main  we  require  no  box  or  brick- 
work in  the  streets,  as  it  is  put  naked  into  the 
earth.  The  outer  tube  is  wrought  iron  a  quar- 
ter of  an  inch  thick  and  is  sufficiently  flexible 
to  bend  at  right  angles  without  breaking,  while 
strong  enough  to  resist  any  weight  that  may 
go  over  it  without  damage.  There  will  be  a 
joint  for  '  service  '  at  each  twenty  feet,  so  that 
every  house  can  have  the  light  if  required.  A 
main  on  this  principle  is  absolutely  safe.  A 
man  can  touch  the  naked  copper  with  impu 
uity.  as  it  is  already  'to  earth.'  1  here  is  the 
same  protection  against  danger  from  the  con- 
necting wires.  The  primary  current  is  sent  up 
at  a  tension  of  10.000  volts.  That  pressure  has 
never  been  approached  before  in  electrical 
work.  We  bring  up  our  mains  to  distributing 
stations,    where  the  tension  is    reduced    from 


TELEGRAPHY  BY  CANNON  SOUND. 


Guns  have  for  some  years  been  used  with 
most  satisfactory  lesults  for  fog  signalling  on 
the  Swedish  coast.  Their  signals  have  been 
heard  as  far  as  twelve  nautical  miles,  which  we 
believe  is  a  greater  distance  than  the  signal 
from  a  siren  can  be  heard.  A  new  gun  has 
just  been  manufactured  and  stationed  at  Holmo 
Gadd,  in  Sweden,  Commander  Engstrom  hav- 
ing fut  niched  the  drawings  for  this  as  well  as 
the  previous  guns.  The  one  in  question  is  made 
of  best  wrought  Sandviken  Bessemer  steel  at  the 
Stafsjo  Engineering  Company.  It  is  ten  feet 
long  and  the  calibre  is  sixty  millimetres.  The 
breechloading  mechanism  allows  of  firing  from 
twenty  to  thirty  shots  per  minute.  It  will  thus 
be  possible  to  fire  letters  according  to  the 
Morse  alphabet,  one  shot  being  a  dot,  and  two 
shots  close  together  a  dash. 


Tklegraph  Lines  at  the  Antipodes. — The  New 
Zealand  government  has  proposed  to  New  South 
Wales  thdt  the  two  colonies  should  combine  to 
lay  a  cable  from  North  Caf>e  to  Brisbane.  This 
route  is  300  miles  shorter  than  any  other,  and 
the  cost  is  esiimated^at,/"200,ooo. 


fig.    1. 


-FFRRANTI  DYNAMO. 


PIG.  2. DYNAMO  AND  ENGINE. 


construction  of  these  dynamos,  that  there  were 
no  tools  big  enough  to  deal  with  them,  except  a 
few  in  arsenals  and  private  works.  We  tried 
Krupp,  in  Germany,  and  the  Creusot  works,  in 
France,  and  neither  of  them  would  contract  to 
deliver  under  three  years.  As  it  did  not  suit 
our  purpose  to  wait  so  long,  we  put  up  machi- 
nery ourselves,  and  we  shall  be  able  to  com- 
plete these  dynamos  in  a  year.  They  are  of 
unprecedented  size. 

"The  lathe  required  to  turn  the  main  shaft 
is  of  the  same  dimensions  as  that  used  for 
turning  the  100  ton  gun  at  Woolwich.  The 
shafts  are  36  inches  in  diameter,  and  in  the 
rough  weighed  70  tons.  They  were  the  largest 
castings  of  steel  ever  made  in  Scotland.  The 
dynamos  are  42  feet  in  diameter  at  the  arma- 
ture. As  to  their  lighting  power,  the  dynamos 
working  now  at  Deptford  will  supply  25,000 
lights,  and  the  two  being  constructed  will  rise 
to  1  co  oco  each.  These  new  ones  are  devised 
so  that,  as  the  demand  arises,  we  can  put 
another  engine  upon  each  dynamoof  5,ooohorse 
power,  so  that  each  will  be  up  to  10.000  horse 
power,  making  them  200,000  lights  each  nomi- 
nally. We  are  also  manufacturing  the  mains 
ourselves,  and  four  machines  are  turning  them 
out  in  20  foot  lengths.  This  is  all  that  we  re- 
quire for  100,000  lights.       The  largest  of  our 


10,000  to  2,400  volts.  Then  it  is  sent  through 
the  streets  underground,  and  at  each  -house  it 
is  again  reduced  by  means  of  transformers  to  a 
working  pressure  of  100  volts.  By  arrange- 
ment with  the  railway  company  the  current  is 
brought  up  from  our  generating  station  at 
Deptford  along  the  Southeastern  line.  We 
have  running  powers  into  Cannon  Street  station, 
over  Ludgate  Railway  bridge,  and  over  Char- 
ing Cross  bridge.  Two  mains  are  laid  along- 
side the  line.  The  advantage  of  this  is  that  we 
have  got  a  private  way,  in  addition  to  the  right 
of  way  through  the  public  streets  under  our 
order,  which  we  intend  in  due  course  to  make 
use  of.  We  have  also  running  powers  over  the 
District  Underground  for  these  mains.  Even- 
tually we  shall  have  eight  or  ten  stations  to 
distribute  the  light  from,  and  at  the  present  we 
have  practically  six,  including  the  Grosvenor, 
from  which  the  machinery  will  be  removed 
later  on.'' 

Fig.  2  shows  the  dynamos  and  engines,  from 
which  some  idea  of  the  immense  proportions 
of  the  plant  can  be  obtained. 


The  Edison  Electric  Illuminating  Company 
proposes  to  increase  its  capital  stock  from  $2,- 
500,000  to  54,500,000.  The  company  intends 
10  enlarge  its  business. 


Mr.  E.  T.  Greenfield,  general  superintendent 
of  the  Interior  Electrical  Conduit  Company  of 
this  city,  reports  that  the  capacity  of  their  factory 
is  greatly  taxed,  owing  to  the  large  demand  for 
their  tubing.  During  the  past  six  months  the 
company  has  turned  out  over  1,000,000  feet  of 
conduits,  and  the  demand  is  increasing  daily. 
It  is  proposed  to  enlarge  the  factory  in  oruer  to 
supply  the  demand. 

The  Edison  Electric  Light  Company  of  this 
city,  has  brought  suit  against  the  Perkins  Elec- 
tric Lamp  Company  of  Manchester,  Conn.,  to 
restrain  the  latter  company  from  manufacturing 
certain  electric  lamps.  The  complainants  aver  that 
these  lamps  are  an  infringement  on  their  patent. 

The  Erie  Railway  station  and  adjacent  build- 
ings at  Jersey  City  were  fitted  up  some  time 
ago  with  an  electric  plant.  The  wiring,  how- 
ever, proved  to  be  defective,  and  work  is  being 
done  over  again.  This  time  white  core  Grim- 
shaw  wire  is  being  used. 

Messrs.  Crane  &  Miller,  patent  experts,  of 
Newark.  N.  J.,  have  issued  a  table  of  electrical 
horsepowers  ranging-  from  500  to  600  volts  and 
10  to  1 10  amperes.      It  is  of  a  convenient  size. 

The  electric  light  plant  in  the  navy  yard  at 
Washington  is  to  be  increased  by  the  addition 
of  a  Brush  plant. 
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THE     ELECTRIC    AGE. 


THE   WESTINGHOUSE    CONVERTER    SYS- 
TEM. 


ELECTRIC  LIGHTING  MADE  SAI  E. 

The  New  York  World  has  of  late  been  instru- 
mental in  educating  the  public  on  the  safety 
and  dangers  of  electric  light  currents,  and  its 
labor  has  gone  far  in  allaying  the  fears  of  the 
public  against  the  continuance  of  the  light  for 
street  and  residence  use.  In  its  issue  of  Jan- 
uary 19,  there  appeared  an  excellent  article  on 
the  new  Westinghouse  Converter  System 
which  is  described  and  illustrated  as  follows  : 

In  the  exhibition  room  of  the  Westinghouse 
Electric  Company,  in  the  basement  of  the 
Equitable  Building,  all  the  appliances  used 
in  connection  with  the  Westinghouse  converter 
system  are  on  exhibition  and  in  practical  use, 
and  so  arranged  that  even  a  lay  observer  can 
understand  their  general  principles. 

The  converter  consists  of  two  entirely  sep- 
arate coils  of  wire,  one  of  a  great  length  of  fine 
wire  closely  wound  together,  called  the 
primary  coil,  and  the  other  of  a  short  length  of 
large  wire,  called  th*e  secondary  coil.  Each  of 
these  coils  is  composed  of  doubly  covered  wire, 
coated  with  an  insulating  compound,  each 
layer  of  wire  insulated  from  its  neighbor  by  ad- 
ditional insulation,  and  the  completed  coil  is 
covered  with  three  separate  and  distinct  cover- 
ings of  the  best  known  insulating  material, 
which  entirely  separates  the  two  coils  and 
makes  contact  between  them  absolutely  im- 
possible. 


street  and  East  River.  A  pair  of  large  copper 
cables  carry  half  the  current  from  this  dynamo, 
enough  to  operate  1,300  lights  through  the  sub 
way  on  Twenty-ninth  street  to  Broadway  : 
from  there  down  the  Broadway  subway  to 
Twenty-third  street  and  beyond.  At  the  Fifth 
Avenue  Hotel  a  pair  of  smaller  cables  tap  into 
the  main  1,500-light  cables  which  we  have  fol- 
lowed and  take  off  enough  of  the  current  to 
supply  the  400  or  500  lights  in  the  Fifth  Avenue 
Hotel.  This  pair  of  wires  again  split  up  into 
pairs  of  smaller  wires,  each  pair  supplying  a 
converter.  We  will  follow  one  pair  which 
leads  into  a  40-light  converter,  which  is  care- 
fully boxed  away  entirely  out  of  reach  in  the 
vault  underneath  the  pavement-  This  small 
quantity  of  current  is  still  of  a  1,  coo  volts  in- 
tensity as  it  flows  into  the  primary  coil  of  the 
converter,  which,  it  will  be  remembered,  is 
composed  of  many  strands  of  fine  wire.  Here 
it  stops,  because  the  insulating  material  which 
separates  it  from  the  secondary  coil  is,  like  the 
plate  of  glass  in  the  cut  given  above,  an  im- 
passable barrier  beyond  which  the  high-tension 
street  current  cannot  under  any  circumstances 
pass,  but  by  a  marvelous  electrical  sympathy 
there  is  at  once  induced  in  the  secondary  coil 
a  current  of  5c  volts,  which  is  absolutely  harm- 
less. This  iuduced  current  then  travels  through 
the  small  wires  in  the  building  and  supplies 
forty  incandescent  lights.  Whatever  happens 
in  the  street  mains,  however  many  crosses 
or  disturbances  there  may  be,  none  of  the  bad 
results  of  them  can  get  beyond  the  converter, 
and  the  worst   that  can  happen   from  disturb- 


light  has  cost  him.  The  small  cut  shows  the 
dial  upon  the  face  of  the  meter  with  which  every 
customer  of  the  United  Electric  Light  and 
Power  Company  and  the  United  States  Illumina- 
ting Company  is  provided.*' 


ELECTRIC  LIGHT  COMPETITION. 

The  Sun  of  this  city  is  responsible  for  the  fol- 
lowing :  There  is  talk  now  of  a  trust  or  combi- 
nation of  some  sort  among  the  various  electric 
light  and  power  companies  doing  business  in 
and  around  New  York.  An  official  of  one  of 
the  smaller  companies  told  a  reporter  that  the 
companies  would  have  to  come  to  it.  whether 
they  wished  to  do  so  or  not,  because  of  the  cut- 
throat condition  of  the  trade. 

"  I  know  of  one  case  in  Wall  street,"  said  he, 
"  where  one  company  got  a  contract  for  put- 
ting its  plant  into  a  big  office  building  at  a  price 
which  left  a  modest  margin  of  profit  When 
an  opposition  company  heard  of  the  contract 
an  agent  was  at  once  sent  to  the  engineer  of  the 
building  to  tell  him  that  if  the  contract  could 
be  broken  the  company  would  give  him  $5:0 
cash.  The  $500  was  just  the  profit  the  suc- 
cessful company  was  making.  The  opposition 
company,  being  an  old  and  wealthy  concern, 
was  willing  to  do  the  work  at  cost  for  the  sake 
of  keeping  it  away  from  the  other  company. 
Another  case  happened  just  over  the  North 
River,  where  about  300  lights  were  to  be  used. 
To  get  the  job  one  company  offered  to  put  in 
a  plant  at  a  price  that  would  leave  a  profit   of 
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TRANSFORMER. 


SECTIONAL    VIEW    OF    TRANSFORMER. 


In  the  cut  the  coil  marked  A  is  the  primary 
coil  composed  of  fine  wire  which  takes  the 
high-tension  current  from  the  street  mains. 
The  coil  marked  B  is  the  secondary  coil  com- 
posed of  large  wire,  in  which  the  secondary  or 
house  current  is  induced.  The  two  coils  have 
no  electrical  connection  whatever  one  with  the 
other,  and  are  just  as  completely  separated 
electrically  as  though  a  plate  of  glass  two 
inches  thick  was  placed  between  them 
Indeed,  to  emphasize  this  feature  the  gentle- 
man in  charge  of  the  exhibit  showed  two  coils 
exactly  like  those  in  the  complete  converter,  be- 
tween which  was  placed  a  thick  glass  plate.  Into 
the  lower  coil  was  sent  the  primary  current  of 
1,000  volts  from  the  dynamo,  and  in  the 
secondary  coil  was  induced  the  secondary  cur- 
rent of  50  volts,  so  that  the  incandescent  lamp 
connected  with  it,  as  shown  in  the  cut,  burned 
brightly  from  the  induced  current. 

In  the  cut.  the  wires  going  into  the  lower 
coil  carry  the  1,000- volt  current,  and  the  wires 
above  the  glass  plate  take  the  secondary  cur- 
rent of  50  volts  from  the  secondary  coil  into 
the  lamp.  This  experiment  was  all  the  more 
impressive  when  it  was  remembered  that  the  or- 
dinary converter  in  actual  use.  is  in  principle,  ex- 
actly the  same  thing,  and  the  separation  be- 
tween the  two  coils  is  as  complete  as  though 
the  thick  plate  of  glass  was  between  them. 

"We  will,''  said  the  exhibitor,  "take  an 
actual  case  and  start  with  one  of  the  big  3,000- 
light  dynamos  at  the  station  of  the  United  States 
Illuminating       Company      on       Twenty-ninth 


ances  on  the  street  main  is  that  the  secondary7 
current  would  fail  and  the  lights  beyond  go 
out.  With  20,oco  Westinghouse  converters  in 
use,  supplying  over  300,000  incandescent 
lights,  in  connection  with  over  200  central 
stations,  there  has  never  been  reported  a  single 
instance  of  a  converter  failing  in  fulfilling  to 
the  fullest  degree  its  important  function  of 
protecting  the  consumer  against  the  dangers 
of  the  electrical  current. 

3fWESTtWSHoL  ~"E ELECTRIC :,Qt>.  jqs  ©  f 
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ELECTRIC     METER. 

A  most  interesting  feature  of  the  converter 
system  is  the  almost  perfect  meter  by  which 
the  exact  amount  of  current  used  by  each  cus- 
tomer can  be  measured  with  the  greatest  ac- 
curacy. The  meter  is  a  comparatively  simple 
mechanical  device  and  its  records  can  be  read 
and  understood  by  every  customer.  He  can. 
if  he  wishes,  every  morning  look  at  the  dial 
upon  the  face  of  the  meter  and  tell  exactly  how 
many  hours  he  has  burned  his  lamps  during 
the  preceding  day  and  exactly  how  much  the 


$45--     Another  came  in  and  offered  to  take  the 
contract  at  S250  below  the  cost. 

'  The  fact  of  the  matter  is  that  no  company 
has  all  the  good  patents  Some  of  the  newer 
companies  have  better  dynamos  than  the  old 
ones,  but  the  old  ones  have  more  capital :  and 
so  the  fight  has  got  down  to  price  cutting.  This 
thing  cannot  go  on  longer.  Among  other 
things,  the  trust  would  naturally  put  an  end  to 
the  enormously  expensive  and  tedious  patent 
suits.  Electricians  have  been  thinking  and 
talking  over  this  matter  eversince  last  fall,  when 
the  conflict  between  the  direct  and  the  alterna- 
ting current  men  made  so  much  stir.  The 
trouble  is  to  decide  on  a  basis  for  fixing  the 
commercial  value  of  the  patents  held  by  the  dif- 
ferent companies.  When  that  is  settled,  the 
electric  light  business  of  the  country  will  be 
done  by  one  company." 


Electrical  Advertising. — An  enterpris- 
ing advertising  agent  of  a  Boston  theatre  hit 
upon  a  brilliant  idea  in  the  line  of  his  business 
a  few  days  ago,  and  although  he  was  mulcted 
to  a  slight  extent,  his  scheme  had  the  desired 
effect.  He  strung  posters  on  the  wires  of  the 
West  End  Electric  Street  Railway  advertising 
the  play  then  on  the  boards  at  his  theatre,  but 
the  railway  people  objected  to  the  use  of  their 
wires  for  advertising  purposes,  and  had  the 
originator  of  the  scheme  arrested  and  fined. 
The  railroad  company  may  take  another  \  it  w 
of  the  matter  some  time,  and  rent  their  wires  "or 
such    purposes    thus  increasing  their  revenue- 


THE    ELECTRIC    AGE. 


THE  PECKHAM  CANTILEVER  MOTOR 
TRUCK. 


The  introduction  of  electricity  as  the  motive 
power  for  street  railway  cars  has  rendered 
necessary  improvements  in  the  mechanical 
construction  of  the  ordinary  car  trucks  The 
latest  of  these  is  shown  in  the  accompanying 
illustration,  which  is  of  the  Peckham  patent 
cantilever  motor  truck.  This  truck  is  designed 
to  prevent  the  oscillatory  motion  of  cars,  and 
also  to  strengthen  the  ends  of  the  car-bodies  by 
providing  additional  support  at  each  end.  The 
main  double  side  bars  "BB.  "which  support 
the  springs,  are  supported  at  their  extreme  ends 
by  the  cantilever  trusses ' '  CC. "  These  latter  are 
hung  from  the  journal  boxes  by  means  of  malle- 
able iron  yokes,  to  which  the  main  bars  "  BB  " 
are  firmly  united. 

The  motors  are  flexibly  suspended  from  over- 
head by  the  motor  hanger  "  D,"  and  can  be 
disconnected  when  desired,  by  the  removal  of 
only  one  nut. 

When  it  is  necessary  to  remove  the  armature 
for  repairs  this  can  be  done  without  disturbing 
any  of  the  main  pirts. 

Each  wheel  is  equipped  with  a  brake,  all 
four  of  which  can  be  operated  instantaneously 
with  little  power.  Other  mechanical  improve 
ments  have  been  adopted  in  the  manufacture  of 
these  trucks,  and  perfect  satisfaction  is  guaran- 
teed by  the  makers.     The  advantages  claimed 


by  which  trains,  whether  going  in  the  same  or 
opposite  directions,  signal  each  other  when  a 
mile  or  two  apart.  This  is  accomplished  by 
means  of  an  electric  wire  between  the  rails  and 
a  battery  in  the  cab  of  each  engine  which  also  al- 
lows of  telegraphic  or  telephonic  communication 
batween  the  engineers  in  the  different  engines. 
Under  th  s  system  the  engineers  give  notice  to 
each  other  of  their  approach,  and  in  case  of  a 
washout  or  broken  bridge,  the  engineer  of  the 
approaching  train  at  once  becom-s  notified  of 
the  danger  in  season  to  stop  his  engine  and  avert 
an  accident.  Experts  have  pronounced  this  in- 
vention the  most  important  ever  produced  for 
the  safety  of  passengers.  A  working  model  of 
the  invention  was  exhibited  and  the  electricians 
and  telegraphers  present  agreed  that  the  system 
was  remarkable  for  its  simplicity  and  practica- 
bility. 

Mr.  Edison's  Paris  Art Pirchase. — A  magnifi- 
cent piece  of  statuary,  representing  "The 
Genius  of  Light, "  was  received  from  Paris  by 
Mr.  Thomas  A.  Edison  a  few  days  ago.  It 
now  stands  upon  a  pedestal  in  the  centre  of  the 
library  in  Mr.  Edison's  laboratory  at  Llewellyn 
Park,  ( )range.  The  statue  is  about  eight  feet 
high  and  is  of  pure  white  marble.  It  was  ex- 
hibited at  the  Paris  Exposition,  where  it  was 
seen  by  Mr.  Kdison,  who  admired  it  very  much, 
and  seeking  out  the  owner  purchased  it  on  ihe 
spot.     The  statue    represents  an    angel  bearing 
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THE    PECKHAM     CANTILEVER    MOTOR    TRICK. 


for  the  Peckham  cantilever  truck  are  great 
strength,  simplicity  of  construction,  ease  of 
motion,  durability,  economy  and  facility  of  re- 
pairs, and  prevention  of  oscillation.  The 
wheel-base  of  the  truck  is  six  feet,  and  the 
entire  length  of  the  truck  frame  is  twelve  feet. 


The  Copper  Production  for  1889 — The  Ln- 
gineering  and  Mining  Journal  gives  some  sta- 
tistics relating  to  the  copper  industry  in  this 
country  for  1889.  The  production  for  the  year, 
including  the  ores  imported,  was  241,600,000 
pounds;  consumption,  169.6co.coo  pounds; 
exports,  82,000,000  pounds,  leaving  "a  stock 
of  65,000,000  pounds  on  hand  January  1st, 
1890.  The  domestic  production  was  236,- 
500,000  pounds,  8,646,000  more  than  in  1888. 
The  consumption  was  169,600,000  pounds,  or 
49746,000  pounds  more  than  during  the  pre- 
vious year.  The  average  price  for  lake  cop- 
per during  1889  was  13-%;  cents,  against  16^  in 
1888.  The  general  prospects  are  decidedly  en- 
couraging, although  it  is  possible  that  consump- 
tion may  not  continue  at  its  present  enormous 
rate,  and  it  is  probable  that  Montana  and 
Michigan  will  increase  their  output. 


aloft  in  her  right  hand  an  incandescent  electric 
light.  She  has  alighted  upon  a  lamp  post  which 
she  has  completely  crushed  In  fact,  she  is 
sitting  upon  the  lamp  post,  and  a  smile  is  por- 
trayed on  her  features  as  she  holds  uplifted, 
very  much  after  the  style  of  Miss  Liberty,  a 
blazing  incandescent  light,  the  desideratum  in 
illumination. 


Electric  Railway  Signal. — Mr.  James  R. 
Branch,  secretary  and  treasurer  of  the  Universal 
Electric  Railway  Signal  Company,  gave  an  ex- 
hibition in  Washington  of  the  practical  workings 
of  the  electrical  railway  signal  that  is  designed 
for  the  safety  of  passengers  on  railway  lines. 
The  invention  consists  of  a  system  of  signalling 


Philadelphia  Electric  Lighting. — We  call 
Philadelphia  a  slow  city,  says  Electrician  Mark- 
land  of  Altoona,  Pa.,  yet  on  the  question  of 
electric  lighting  it  beats  the  country.  They 
have  about  5,000  arc  lights  and  probably  50,- 
oco  incandescent  lights,  and  a  record  of  only 
two  killed  up  to  date,  but  Philadelphia  has  a 
chief  of  the  electrical  bureau  who  is  very  care- 
ful about  the  way  wires  and  lights  are  put  up  ; 
also  the  fire  insurance  people  are  careful  They 
will  not  allow  currents  sent  through  wires  un- 
til they  come  up  to  known  laws.  As  a  result 
they  have  had  the  best  of  success.  Here  is 
another  point.  The  Philadelphia  people  can 
see  that  a  dollar  spent  to-day  in  repairing  a 
weak  point  may  save  them  several  dollars  in 
the  future,  and  they  go  in  for  keeping  their  sys- 
tem in  first-class  order.  They  do  not  appear  to 
care  for  expense  for  a  device  that  will  insure 
safety.  They  also  inspect  their  system  very 
closely  and  do  not  go  on  the  plan  of  letting  it 
go  until  the  whole  thing  breaks  down  or  some 
one  is  killed. 


419,186.  Hood  for  Electric  Lamps.  Daniel 
A.  Culman,  Jr.,  Kansas  City,  Mo. 

419,245.  Electric  Motor.  Stanley  C.  C.  Cur- 
rie,  Philadelphia,  Pa  ,  assignor  to  the  United  Elec- 
tric Improvement  Company,  Gloucester  City,  N.  J. 

419,264.  Method  of  Making  Electrolyuc 
Meters.  Arthur  E.  Kennely,  Orange,  assignor 
to  Thomas  A.  Edison,  Llewellyn  Park,  N.  J. 
This  is  an  improvement  in  the  process  of  making 
electrolytic  meter-;,  which  consists  in  heating  both 
the  solution  and  the  electrodes  to  expel  the 
oxygen  therefrom. 

419.282.  Electric  Steam  Generator.  Jeremiah 
O'Meara,  New  York,  N.  Y. 

419.308.  Conduit  for  E'ectric  Railways.     Ber- 
nard J.  Black,  Richmond,  Va.,  assignor   to  him- 
self,   Wilton   F.     Jenkins,     Erdmann    Hoffman, 
Theodore  Heinson,  and  Daniel  Stephenson,  all  of 
same  place. 

419.309.  E  ectric  Street  Railway.  Bernard  J. 
Black  and  Wilton  F.  Jenkins,  Richmond,  Ya. 

419.313.  Electric  Railroad  Telegraph.  Bay- 
lus  Cade,  Louisburg,  N.  C. 

419.314.  Electric  Railroad.  Baylus  Cade, 
Louisburg,  N.  C. 

419.365.  Electric  Connector.  John  A.  Seely 
Brooklyn,  N.  Y. 

419.367.  Meter  for  Alternating  Electric  Cur- 
rents. Oliver  B.  Shallenberger,  Rochester,  as- 
signor to  the  Westinghouse  Electric  Company, 
Pittsburg,  Pa. 

419,487.  Electric  Cut-Out.  John  F.  Wollen- 
sak,  Chicago,  111. 

419,588.  Electric  Railway.  Isidor  Kitsee, 
Cincinnati  Ohio,  assignor  to  Mayer  Sulzberger, 
trustee,  Philadelphia,  Pa. 

419,617.  Socket  for  Incandescent  Lamps. 
Charles  H.  Lawton,  N.  Y. ,  assignor  to  I.  S.  El- 
kins  and  J.  S.  Zerbe,  both  of  same  place. 


THE  COMMERCIAL  TELEGRAM  COM- 
PANY'S TROUBLES. 


The  following  notice  was  sent  out  a  few  days 
since  by  the  secretary  of  the  Commercial  Tele- 
gram Company  : 

The  Commercial  Telegram  Company  is  com- 
pelled to  announce  that  the  property  heretofore 
operated  by  it  has  been  sold  at  sheriffs  sale  to 
satisfy  judgments  against  the  company  and  now 
finds  itself  unable  to  distribute  after  this  date 
the  quotations  which  have  heretofore  been  sup- 
plied to  its  customers. 

The  company  was  organized  in  1882  by 
Luther  E.  Shinn,  Electrician  Stephen  F.  Field 
perfecting  the  instrument  that  was  used.  After 
several  changes  the  company  came  under  the 
control  of  John  W.  Mackay,  £.  S.  Stokes  and 
their  friends,  A.  B.  Chandler,  the  president  of 
the  Postal  J  elegxaph  Cable  Company,  becom- 
ing president  of  the  Ticker  Company.  The  lat- 
ter, however,  could  not  be  made  to  pay,  and 
about  a  month  ago  its  franchise  and  plant  were 
sold  at  j-heriff's  sale  to  satisfy  a  judgment  in 
favor  of  Mr.  Mackay  and  E.C.  Piatt  for  about 
$300,000,  these  two  gentlemen  buying  the 
property  in  on  the  sale.  Recently  there  was 
incorporated  at  Albany  a  company  called  the 
New  York  Stock  Exchange  Quotation  Company, 
its  incorporators  being  some  of  Mr.  Mackay 's 
friends,  and  it  is  reported  that  the  property  of 
the  Ticker  Company  will  be  turned  over  to  this 
concern. 


The    Italian  government   proposes  to   make 
telephonic  communication  a  State  monopoly. 


We  are  in  receipt  of  a  letter  from  Senator 
John  C.  Spooner,  from  Washington,  in  which 
he  says  in  reference  to  bill  No.  208,  introduced 
by  himself:  "  I  think  the  bill  has  a  fair  chance 
to  pass.  It  passed  the  Senate  at  the  last  ses- 
sion, and  I  have  no  doubt  it  will  at  this."  The 
purpose  of  this  bill  is  to  bring  telegraph  com- 
panies within  the  provisions  of  the  Inter-State 
Commerce  law. 
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THE    ELECTRIC    AGE. 


ELECTRIC  TRAIN"  LIGHTING  IN  AMERICA 
AND   EUROPE.* 


Among  the  numerous  papers  read  before  the 
International  Railroad  Congress,  recently  held 
at  Paris,  was  a  report  on  the  use  of  electricity, 
written  by  E.  Sartiaux,  chief  engineer  to  the 
telegraph  department  of  the  Northern  Railroad 
of  Erance,  and  L.  Weissenbruch.  engineer  to 
the  Belgian  post  and  telegraph  department. 

This  paper  treats  of  the  present  applications 
of  electricity  to  railroad  service,  under  three 
divisions  :  ;'.  c  ,  1  ghting  trains,  lighting  stations 
and  working  brakes.  This  is  an  interesting 
paper  from  a  European  standpoint,  and  has 
some  points  of  interest  to  the  railroad  men  of 
the  United  Sates,  particularly  that  portion  re- 
ferring to  train  lighting.  The  results  of  trials 
of  electric  1  ghtson  railroad  trains  in  the  United 
States  are  mentioned  in  the  paper.  Regarding 
the  cost  of  electric  lighting,  compared  with 
that  of  gas  and  oil  in  trains,  the  joint  authors 
have  come  to  the  following  conclusions  : 

i.  That  the  cost  of  electric  lighting;  by  accu- 
mulators alone,  charged  at  fixed  stations,  varies 
in  the  United  States  from  5  centimes  to  56  cen- 
times with  lamps  of  from  12  to  16  candles,  and 
that  in  Europe  the  cost  is  from  1.9  to  3  centimes 
for  lamps  of  from  six  to  eight  candles,  per 
lamp  hour. 

2.  From  experience  obtained  in  Europe  it  is 
possible  to  charge  accumulators  by  a  dynamo 
driven  off  the  axle  at  a  cost  not  exceeding  4  or 
5  centimes  per  lamp  hour  for  5-candle  lamps. 

3.  That  in  the  United  States  the  cost  of  light- 
ing varies  between  35  and  5  centimes  per 
lamp-hour  for  16  candle  lamps  in  installations 
comprising  accumulators,  dynamos,  and  an 
engine  supplied  with  steam  from  the  loco- 
motive. 

On  the  continent  the  cost  of  Pintsch  gas  per 
lamp-hour  (five  or  six  candles)  is  3.764  cen- 
times, and  of  colza  oil.  5.635  centimes.  It  will 
be  seen  that  for  lights  of  the  same  candle  power, 
gas  would  therefore  cost  about  11. 3  centimes 
per  lamp  hour,  and  oil  about  16  9,  as  acainst 
5.6  for  electric  lights  :  but  really  these  deduc- 
tions are  based  upon  too  few  experiments  to 
render  the  comparisons  reliable. 

The  authors  further  say:  'It  is  impossible 
to  consider  the  present  condition  of  electric 
train  lighting  without  being  struck  with  the 
very  considerable  progress  that  has  been  made 
in  the  last  few  years  ;  electricity  comes  very 
near  meeting  the  requirements  of  the  case, 
both  as  to  the  cost  of  maintenance  and  as  to 
the  beauty  and  intensity  of  the  light  The  al- 
most entire  absence  of  heat  the  steadiness  of 
the  light,  and  the  facility  with  which  it  can  be 
placed  at  any  desire  1  point  of  a  car  or  com- 
partment, certainly  make  it  preferable  to  any 
other  mode  of  lighting  if  it  is  desired  to  be  able 
to  read  a  long  time  without  fatigue. 

"The  arrangement  which  appears  to  be  most 
advantageous,  is  to  place  accumulators  under  or  on 
each  car,  a  single  group  for  all  the  lamps,  or  a 
separate  battery  for  ,ach  lamp,  these  accumulators 
being  charged  at  fixed  points,  either  with  or  with- 
out removal  from  the  train.  The  weight  of  the 
accumulators  necessary  for  22  lamps  in  a  car  is 
about  1,100  pounds.  (This  is  no  more  than  that 
of  the  Pintsch  gas  apparatus,  which  varies  from 
about  1  000  to  1,300  pounls  per  car.  as  stated  by 
Mr.  P.  Lefavre  in  a  report  on  the  dead  weight  of 
trains.) 

'•  Where,  for  particular  reasons,  it  is  nece-^ary 
to  dispense  with  this  additional  weight,  it  is  still 
possible  to  light  successfully  trains  which  are  not 
to  be  broken  up,  by  a  dynamo  paced  in  the  bag 
gage  car  and  operated  from  an  axle  or  by  steam 
from  the  locomotive  When  this  latter  plan  can 
be  combined  with  the  heating  of  the  train  by 
steam,  it  seems  to  be  a  very  economical  method. 
The  experiments  in  the  electric  lighting  of  trains 
are,  however,  so  recent,  that  notwithstanding  the 
importance  of  the  results  obtained,  none  of  them 
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are  conclusive."  The  authors  finish  their  report 
by  recommending  to  the  different  rai  roads  further 
experiments  in  this  direction. 

In  our  own  country  progress  has  been  made 
pincipallv  in  the  direction  of  lighting  by  a  dynamo 
and  engine  in  the  baggage  car,  supplemented  by 
accumulators  under  each  car,  which  are  kept 
charged  by  the  dynamo  running  in  the  day  time  as 
long  as  may  be  necessary.  This  arrangement  seems 
ti  give  the  most  satisfactory  results,  though  it  has 
yet  been  applied  only  to  a  few  luxurious  trains 
which  are  never  broken  up,  and  which  run  for  long 
distances.  It  remains  to  be  seen  whether  it  can  be 
made  practically  successful  on  trains  of  the  usual 
character.  Thus  far  it  has  been  found  necessary 
for  a  competent  electrician  to  accompany  each 
train,  the  apparatus  requiring  too  much  care  to  be 
put  in  charge  of  any  of  the  trainmen  in  addition  to 
th-ir  other  duties. 

The  Intercolonial  Railway  of  Canada  has,  how- 
ever, continued  experiments  with  accumulators 
alone,  they  being  charged  at  three  different  points 
on  its  line,  and  running  about  500  miles  with  one 
charge,  when  they  are  replaced  by  a  fresh  set.  The 
number  of  16-candle  power  lamps  in  each  car 
vanes  from  it  to  22,  and  more  than  40  cars  have 
been  fitted  with  electric  lighting.  In  the  number 
of  cars  lighted,  this  road  is  equalled  or  exceeded  by 
but  one  or  two  in  America.  The  results  obtained 
are,  on  the  whole,  favorable,  but  the  electric  light 
is  not  exclusively  depended  on,  the  oil  lamps  having 
been  retained  in  all  these  cars,  and  it  may  be  said, 
frequently  used.  A  fourth  charging  station  is  now 
being  built,  to  save  the  necessity  of  sometimes  ex- 
tinguishing the  electric  lights  on  the  return  trip, 
owing  to  the  charge  in  the  accumulators  having 
become  exhausted 

T  ie  Boston  and  Albany  Railroad  has  lately  dis- 
continued the  use  of  electric  lights  on  the  limited 
express  trains  between  Boston  and  New  York,  and 
substituted  Pinbch  gas  This  step  was  taken  partly 
because  of  the  great  expense  attending  the  use  of 
electricity  (the  accumulators  being  charged  bv  elec- 
tric lighting  companies  at  either  end  of  the  line), 
and  partly  because  of  a  considerable  number  of 
cases  where  the  lights  iailed  altogether  or  -*ere  un- 
satisfactory. It  was  precipitated  by  the  suspension 
of  electric  service  in  New  York  City,  rendering  the 
use  of  the  oil  lamps  necessary  on  one  trip  each  day 
in  one  direction  in  such  of  the  cars  as  were  sup- 
plied with  them. 

The  diawing-room  cars  were  fitted  only  with 
electric  lamps  :  hence  these  were  in  daikness,  and 
after  the  second  day  were  withdrawn  from  service, 
until  they  could  be  fitted  with  gas  lamps. 

Attempts  were  made,  it  will  be  remembered,  for 
a  few  months  in  18S7,  on  the  Connecticut  River 
Railroad,  to  run  a  dynamo  from  one  of  the  axles 
of  a  baggage  car,  but  after  successive  trials  of  trans- 
missions by  belts,  ropes  and  chains,  it  was  aban- 
doned as  impracticable,  and  there  have  since  been 
no  experiments  of  this  kind  on  this  side  of  the 
Atlantic.  The  reason  of  its  success  abroad  lies  in 
the  fact  that  the  cars  there  have  but  a  single  pair  of 
wheels  at  each  end,  and  because  of  the  few  curves 
and  h'gh  speed  of  trains  on  the  principal  lines.  In 
all  these  installations,  the  direct  source  of  supply 
for  the  lamps  is  a  battery  of  accumulators,  located 
either  in  the  baggage  car  or  distributed  through  the 
who'e  train.  The  function  of  the  dynamo  is  to 
keep  these  fully  charged.  An  automatic  switch  is 
also  necessary  to  cut  off  the  connection  between 
the  dynamo  and  accumulators  whenever  the  speed 
falls  below  a  certain  limit,  else  the  accumulators 
would  discharge  themselves  through  the  dynamo 
and  possib'y  ruin  it,  besides  greatly  injuring 
th-mselves.  Skilled  attendance  is  also  advisable, 
and    in    many    cases   absolutely    necessary. 

Electric  lighting  of  cars  in  America  must,  there- 
fore, be  considered  at  present  a  luxury,  to  be  used 
on  a  kw  trains  in  exceptional  circumstances,  and 
not  yet  developed  either  in  appliances  or  in  cost, 
to  a  point  where  it  can  compete  with  oil  or  gas  for 
every  day  use.  But  as  the  luxuries  of  one  genera- 
tion become  the  necessities  of  the  next,  the  beauty, 
comfort  and  healthfulness  of  the  electric  light  may 
vet  make  it  indispensable  to  all  first-class  railrcads, 
and  inventive  genius  will  yet  produce  apparatus  for 


generating    it,    which    is   convenient,    reliable  and 
cheap. 

The  Swiss  Railway  Union,  at  a  meeting  on  Nov. 
2d  last,  passed  the  following  resolution:  "That, 
considering  the  actual  position  of  electric  lighting, 
it  is  not  desirable  to  extend  the  lighting  of  trains 
by  gas,  but  that  it  is  preferable  to  continue  the  in- 
vestigation of  the  eloctric  lighting  problem,  and  to 
extend  experiment. "  Experience  in  this  country  will 
hardly  warrant  so  strong  a  statement,  but  further 
investigation  is  certainly  needed  before  a  final 
determination. 


THE    RHODE    ISLAND    STATE    ELECTRIC 
LIGHTING  ASSOCIATION. 


THE    FOURTH    STATE    ASSOCIATION". 

A  meeting  of  Central  Station  Companies,  do 
ing  business  in  the  State  of  Rhode  Island,  was 
held  in   Providence,  '1  hursday,  Jan    7,  for  the 
purpose  of  organizing  a  State  association. 

A  majority  of  the  companies,  and  about  sev- 
enty-five per  cent,  of  the  capitalization  in  the 
State  was  represented.  Letters  were  read  from 
officers  of  companies  who  could  not  attend, 
expressing  their  approval  of  the  movement  and 
pledging  their  co-operation. 

The  organization  was  effected  by  the  election 
of  the  following  officers  : 

President,  Saml.  P.  Colt,  Bristol  Electric  Light 
Co. 

Secretary,  Saml.  G.  Stiness,  Pawtucket  Gas 
and  Electric  Light  Co 

Treasurer,  Marsden  J.  Perry,  Narragansett 
Electric  Lighting  Co. 

The  officers  of  the  association  constitute  its 
executive  committee,  including  Allen  R.  Foote, 
chairmen.  National  Committee  on  State  and 
Municipal  Legislation  of  the  National  Electric 
Li<rht  Association. 


THE  MAINE    ELECTRIC   LIGHT  ASSOCIA- 
TION. 


THE    SIXTH    STATE  ORGANIZED. 

The  Electric  Central  Station  Companies  in 
the  State  of  Maine  held  a  meeting  at  Portland, 
and  organized  a  State  Association  on  January 
nth.  The  meeting  fully  represented  the  Elec- 
trical Central  Station  interests  of  the  State,  and 
was  decided  in  its  action. 

The  association  was  organized  by  the  adoption 
of  by-laws  and  the  election  of  the  following  of- 
ficers :  President,  Geo.  P.  Westcott ;  ist  vice- 
president.  J.  W.  Wakefield  ;  2d  vice-president. 
F.  M.  Laughton  ;  treasurer,  W.  R.  Wood  :  sec- 
retary, F.  A.  Sawyer  ;  ass't-secretary,  Geo.  E. 
Raymond;  executive  committee:  Geo.  P. 
Westcott,  Portland ;  J.  W.  Wakefield,  Bath  ; 
F.  M.  Laughton,  Bangor  ;  W.  K.  Dana,  Sacca- 
rappa ;  W.   E.    Maxey,   Gardiner. 

Prof.  Anthony. — Prof.  W.  A.  Anthony  last 
Tuesday  evening  read  a  paper  before  the  Ameri- 
can Institute  of  Electrical  Engineers,  at  the  new 
hall  of  the  Civil  Engineers  on  East  Twenty- 
third  street,  entitled  :  "  A  Review  of  Modern 
Electrical  Theories.' 

The  Court  of  Appeals,  at  Albany,  on  the  14th 
inst. ,  dismissed  the  appeal  of  John  A.  Roeb- 
ling's  Sons'  Company  from  the  order  of  the 
General  Term  denying  their  petition  to  set 
aside  the  foreclosure  sale  of  the  assets  of  the 
Bankers'  and  Merchants'  Telegraph  Company 
by  the  Farmers'  Loan  and  Trust  Company. 
The  buyer  was  Edward  S.  Stokes,  who  assign- 
ed his  bid  to  the  United  States  Telegraph 
Company. 

Mr.  Charles  Selden,  of  the  Baltimore  and 
Ohio  Railroad,  is  now  assistant  to  the  president 
of  that  company.  Mr  Selden  is  a  very  efficient 
officer,  and  we  extend  our  congratulations  <  n 
his  deserved  advancement 
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ELECTRIC  CAR  BRAKES. 


THE    WATERHOUSE    STANDARD    AMME- 
TER. 


The  expression  electric  brake  is  now  often 
heard,  and  requires  a  word  of  explanation. 
There  are  various  forms  of  so-called  electric 
brakes  which  are  practicable  and  even  efficient 
working  devices.  In  none  of  them,  however, 
does  electricity  furni  h  the  power  by  which  the 
brakes  are  applied ;  it  merely  puts  in  operation 
some  other  power.  In  one  type  of  electric 
brake  the  active  braking  force  is  taken  from  an 
axle  of  each  car.  A  small  friction  drum  is 
made  fast  to  the  axle.  Another  friction  drum 
hung  from  the  body  of  the  car  swings  near  the 
axle.  If,  when  the  car  is  in  motion,  these 
drums  are  brought  in  contact,  that  one  which 
hangs  from  the  car  takes  motion  from  the  oth- 
er, and  may  be  made  to  wind  a  chain  on  its 
shaft.  Winding  in  this  chain  pulls  on  the 
brake  levers  precisely  as  if  it  had  been  wound 
on  the  shaft  of  the  hand  brake.  The  sole  func- 
tion of  electricity  in  this  form  of  brake  is  to 
bring  the  friction  drums  together.  In  a  French 
brake  which  has  been  used  experimentally  for 
some  years  with  much  success,  an  electric  cur- 
rent, controlled  by  the  engine  driver,  ener- 
gizes an  electro-magnet  which  forms  part  of 
the  swinging  frame  in  which  the  loose  friction 
pulley  is  carried.  This  electro-magnet  being 
vitalized  is  attracted  toward  the  axle,  thus 
bringing  the  friction  drums  in  contact. 

In  an  Amer.can  brake  lately  exhibited  on  a 
long  freight  train,  a  smaller  electro-magnet  is 
used,  but  the  same  end  is  accomplished  by 
multiplying  the  power  by  the  intervention  of  a 
lever  and  wheel.  The  other  type  of  so-called 
electric  brake  is  that  in  which  the  motive  power 
is  compressed  air,  and  the  function  of  the  elec- 
tric device  is  simply  to  manipulate  the  valves 
under  each  car  by  which  the  air  is  let  into  the 
brake  cylinder  or  allowed  to  escape,  thus  put- 
ting on  or  releasing  the  brakes.  All  of  these 
devices  have  this  advantage,  that  whatever  the 
length  of  the  train,  the  application  of  the  brakes 
is  simultaneous  on  a'l  the  wheels,  and  stops  can 
be  made  from  high  speed  with  little  shock. 
Scribner's. 

Resumed  its  Work. — The  Edison  Electric  Il- 
luminating Company  has  resumed  full  service 
at  their  Pearl  street  station,  which  was  de- 
stroyed by  fire  on  the  2d  instant.  A  fireproof 
structure  is  to  be  erected  at  once. 

The  John  Stephenson  Company. — The  John 
Stephenson  Company,  the  well-known  street 
car  builders,  have  just  issued  a  very  neat  little 
book  entitled  "  Motive  Power  for  Street  Cars." 
One  half  of  the  book  is  devoted  to  a  discussion 
of  the  conditions  necessary  to  the  financial 
success  of  electricity  as  a  motive  power,  in 
which  very  valuable  information  is  given.  A 
chapter  is  devoted  to  "Street  Railway  Motors, 
other  than  Animal,  Cable  and  Electric."  These 
include  steam  motors,  the  Prosser  motor, 
steam  storage,  compressed  air  and  the  caustic- 
soda  motor.  Each  of  these  classes  of  motors 
is  described,  and  their  merits  and  demerits 
are  briefly  but  plainly  discussed.  The  extra- 
ordinary profits  of  the  cable  railways  in  Aus 
tralia  are  considered  in  a  separate  chapter,  and 
the  book  closes  with  Mr.  Wm.  Bracken's  paper 
on  "Electric  Traction  by  Storage  Batteries," 
which  was  read  before  the  Convention  of  the 
Electric  Light  Association  at  Niagara  Falls,  last 
summer.  Numerous  illustrations  are  given  of 
electric  cars  used  in  different  portions  of  the 
country. 

This  book,  which  contains  information  of 
great  value  to  all  concerned  in  electric  railway 
matters,  can  be  obtained  on  application  of  the 
John  Stephenson  Company. 

Mr.  Samuel  Insull,  general  manager  of  the 
United  Edtson  Manufacturing  Company,  has 
been  appointed  general  manager  of  the  Sprague 
Electric  Railway  &  Motor  Company  of  this 
city. 


The  want  of  a  reliable  ammeter  among  elec 
tricians  has  led  the  Waterhouse  Electric  and 
Manufacturing  Company,  of  Hartford.  Conn., 
to  produce  an  instrument  of  this  class,  which 
for  constant  reliability  and  accuracy  stands 
unequalled 

The  best  electrical  measuring  instruments 
in  use  depend  for  their  action  upon  a  per- 
manent magnet,  or  in  their  construction  a  coiled 
spring  is  used,  so  that  the  magnetism  of  the 
magnet,  or  the  resiliency  of  the  spring  is  a 
varying  quantity,  and  frequent  calibration  is 
necessary  to  correct  these  variations.  The  ob 
ject  in  producing  the  Waterhouse  Standard  Am- 
meter was  to  build  an  instrument  on  a  new 
principle,  with  the  action  always  the  same,  so 
that  when  once  standardized  its  reliability 
would  be  lasting. 

The  instrument  is  most  sensitive  to  the  vari- 
ations in  the  current  transmitted  through  it, 
and  is  not  only  adapted  for  use  in  electric 
light  stations,  but  also  for  the  finest  labora- 
tory tests.  A  number  of  these  instruments 
have  been  in  use  for  some  time,  and  are  giv- 
ing entire  satisfaction. 

The  illustration  shows  the  ammeter  as  fin- 
ished. A  volt-meter  is  also  made  on  the  same 
principle,  and  an  ammeter  and  volt-meter  com- 
bined. 


able.     When  the  current  is  cut    off  gravitation 
carries  the  pointer  back  to  O. 

The  use  of  the  repelling  power  of  magnetism 
and  gravitation  for  returning  the  indicator  to 
O,  overcomes  the  necessity  for  a  permanent 
magnet  or  a  coiled  spring. 


On  the  top  are  the  binding  posts  for  circuit 
wires,  and  also  a  small  compass  for  denoting 
direction  of  the  current.  The  front  pre-ents  a 
dial  with  silver  indicator,  and  on  the  floor  is  a 
table  on  which  the  calibration  of  the  instru- 
ment is  recorded.  These  are  enclosed  by  a  glass 
that  is  secured  in  position  by  a  screw  and 
washer  on  top. 

The  working  parts,  consist  of  a  coiled  con- 
ductor wound  around  a  stationary  soft  iron 
core,  said  core  having  a  longitudinal  slot  sit- 
uated to  the  left  of  the  median  line  of  the  up- 
per edge  of  the  periphery  of  the  core.  In  this 
slot  is  placed  a  soft  iron  armature,  which  is 
provided  with  iron  pendant  pole  pieces  and  a 
silver  pointer.  The  armature  and  its  pole  pieces 
and  pointer  are  all  one  piece,  and  are  finely 
pivoted  at  each  end  and  free  to  swing  or  vi- 
brate, while  the  core  is  stationary. 

The  current  in  the  coiled  conductor  polar- 
izes each  end  of  the  core  and  the  armature 
alike,  so  that  the  poles  attached  to  the  arma- 
ture are  of  the  same  sign  as  the  same  ends  of 
the  core.  The  result  is,  that  like  poles  repel, 
which  causes  the  pendant  parts  of  the  arma- 
ture to  swing  away  from  the  centre  of  core — 
carrying  the  pointer  to  an  angle  correspond- 
ing to  the  intensity  of  the  current  passing 
thruugh  the  conductor  to  be  measured.  Use  is 
made  of  the  repelling  power  of  magnetism  for 
the  reason  that  it  is  prolonged  and  exerted 
evenly,  while  that  of  attraction  would  be  vari- 


PROTECTION     OF    TELEGRAPH    AND 
TELEPHONE  LINES  AGAINST  ELEC- 
TRIC LIGHT   WIRES  IN    ITALY. 


The  Italian  government  has  recently  taken 
measures  to  protect  telegraph  and  telephone 
lines  against  the  harmful  influence  of  electric 
light  systems,  and  other  industrial  applications 
of  electricity.  The  Electro  technische  Zcitsthn/t 
describes  the  method  as  follows  : 

The   lines    used  for  electric   lighting,  or  for 
other  industrial  objects,  must  form  a  closed  me- 
tallic   circuit,     and    having    no    earth  contact 
throughout  its  length.     It  is  forbidden  to  attach 
them  to  water  or  gas  mains.     The  conductors 
of  electric  light  systems  situated  in  the  neigh- 
borhood of  a  telegraph    or  telephone  line  must 
be    covered  with  a  substance  impermeable  to 
water,  and  sufficiently  insuring  their  insulation. 
In  places  where  the  workmen  of  the  telegraph 
or  telephone    administration  would  risk,  in  the 
course  of  their  work,  comii.g  in    contact  with 
electric  light  conductors  the  later  must  be  pro- 
vided with  a  special   insulation,  and  placed  far 
enough  from    the  telegraph  or  telephone  lines, 
so  that  a  simultaneous  contact  with  the  wires 
of  each    other   cannot   take  place.     Immediate 
contacts  between  electric  light  wires  and  those 
of  the  telegraphs  and  telephones  must  be  abso- 
lutely impossible,  either  in    a   normal  state  of 
the  wires,  or  in  the  event  of  a  breakage  of  the 
the     wires.      The    lines    must    be    constructed 
under  such  conditions  of  solidity  that  they  are 
capable    pf   resisting   all  the   attacks  to  which 
they  are  likely  to  be  exposed.     In  case  of  need 
they  must  be  supported  throughout  their  length 
by  cables  of  suitable  strength.     It  is  necessary 
to  avoid,  as  much  as  possible,  the  running  of 
electric  light  lines  parallel  with  those  of  the  tele- 
graph and  telephone.    When  a  parallel  course  is 
inevitable,  the  electric  light  lines  must  be  kept 
at  a  distance  of  at  least  twelve  metres  from  the 
telegraph      and    telephone    systems.      At    the 
points    of  intersection,  the  electric   light  wires 
must   pass    below,  and   at   right  angles  to  the 
telegraph  or  telephone  lines.     The  distance  be- 
tween   the  lowest  telegraph  or  telephone    con- 
ductors   and   the   nearest    electric    light  wire 
must  be  at  least  two  metres.     The  posts  or  sup- 
ports of  the  electric  light  conductors  must  be, 
at  these  crossing  points,  kept   at  a  distance  of 
at  least   three  metres    from    the    telegraph    or 
telephone  lines.     In  order  that  the  latter  shall 
not,  in  case  of  breakage,  come  in  contact  with 
the  electric  light  lines,  a  safety  wire  of  sufficient 
strength    must   be     placed    immediately    over 
each   electric    light   conductor  throughout  the 
whole  of  the  crossing.     Those   establishing  or 
working  a  system  of  electric  lighting  must  take 
all  the   precautions    of  which  science  and  ex- 
perience have  proved  the  utility.     They  must 
bring  all  their  care  to  bear  on  the  maintenance 
of  their  lines,  which  must  be  daily  subjected  to 
a  minute  inspection,  and  be  kept  constantly  in 
a  good  state  of  repair.     The  constructor  will  be 
responsible   for    all    damages    and     accidents 
caused  by  the  system  of  electric  lighting. 

EDISON    LAMPS, 

%   TO   36    CANDLE    POWER. 
2lA   TO   40  VOLTS. 

FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can   be   used   in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO..  Harrison,  N.J. 
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Franklin  S.  Carter,  Charles  M.  Wilkins,  E.  Ward  Wilkins- 

TRADING    AS 

PARTRICK    &   CARTER, 

Manufacturers   and    Dealers 

ELECTRICAL  SUPPLIES 

sole  Proprietors  ot  me  Patent  Needle  Annunciator. 
114    SOUTH    SECOND    ST., 

ESTABLISHED  1867.  PHILADELPHIA. 


Patent  Needle  Annunciators,  Burglar  Alarms,  Electric  Bells, 
Bronze,  Nickel  and  "Wood  Pushes,  Door  and  Window  Springs, 
Electric  Matting,  Automatic,  Batchet,  and  Hand  Light 
Burners,  Spark  Coils,  Keys  (Wood  and  Nickel),  Compound 
Pushes,  etc..  Door  Pulls  and  Attachments,  Automatic 
Drops,  Magneto  Bells,  Buzzers,  Batteries  (all  Kinds), 
Foot  Pushes,  Pear   Pushes,   Desk  Pushes,  and  all 
Supplies  for  Electric  Bell  Work,  Telegraph  Instru- 
ments, Begisters,  Belays,  Keys,  Sounders.  Learn- 
ers' Outfiits,  Medical  Batteries  and  Appliances. 
Induction   Coils,  Motors,  Storage  Batteries, 
Hydrometers,  Bluestone,  Salammonic,  Zinc, 
Copper,  Climbers,  Pliers,  Screw  Drivers, 
Bits.  Augers,  Vices,  Tool  Belts,  Tool  Bags, 
Splicing  Irons,  Clamps.  Electro-Plat- 
ing Outfits,  Electric  Light  Supplies, 
Wires    of  all    kinds.    Tape    Insu- 
lators, Cross  Arms,  Brackets,  Pole 
Steps,  etc.,  etc. 

SEND     FOR     OUR      NEW      1889     CATALOGUE, 

And  if  in  the  trade,  inclose  business  card  for  Discount  Sheet. 


FOR    DWELLINGS,    HOTELS,     APARTMENT 
HOUSES,  YACHTS,  &c. 


PNEUMATIC 

BELLS  AND  ANNUNCIATORS. 


NO  WIRES 


NO  BATTERY  REQUIRED. 


ZIMDARS   &    HUNT, 

PATENTEES  AND  MANUTACTURESS, 

237    MERCER    STREET,  NEW    YORK. 


PROP.    EC.    _A_IR,0:N~7S 

ELECTRIC  CURRENT   COUNTER. 

PATENTED. 
GOLD  MEDAL  AWARDED  AT  MELBOURNE  EXHIBITION,    1888-89. 

The  most  reliable  and  simplified  Electric  Meter  ever  invented.     Guaranteed  coriect  tor  small  and  large  currents. 

Built  for  Direct  Two- Wire,  Three-Wire,  Five-Wire  to  Nine- Wire,  and  all  Alternating  Systems,  in  sizes  from  15  up  to  any  number 
of  amperes.     Every  counter  measures  correctly  the  amount  of  current  consumed  from  a  fraction  of  an 

ampere  up  to  its  full  capacity. 

Adopted  by  Siemens  &  Halske.  Berlin,  Germany  ;  Edison  Company.  Berlin,  Germany  ;  Municipal  Electric 
Lighting  Works.  Berlin,  Germany,  and  others.  Exclusively  used  in  Paris,  Vienna,  Constantinople  and 
other  European  cities. 

In  use  by  European  Central  Stations  measuring  over  60  million  watts.  Unquestioned  superiority. 
Indispensable  for  Central  Station  work.  Amount  of  current  consumed  may  be  ascertained  at  a  glance,  the 
dials  being  constructed  on  the  same  principle  as  the  gas  meter  dials. 


OPINIONS    OF    AMERICAN 

Dover,  N.  H. 
We  have  tested  the  Aron  Counter  and  have  no  reason  to 
douljt    its  reliability.      We  beg  to  enclose  order  for  a  few 
counters  of  75  to  100  amperes. 

H.  W.  BURGETT, 
Treasurer  Dover  Electric  Light  Co. 

San  Franciso,  Cal. 
The  Aron  Counter  is  the  best  instrument  we  have  ever 
seen.  We  have  thoroughly  tested  the  Counter  for  alternating 
current  and  are  satisfied  that  it  will  work  correctly. 
GEO.  H.  ROE, 
Secretary  San  Francisco  Electric  Light  Co. 

«       Brooklyn,  N.  Y. 
We  have  four  Aron  Counters  in   use  for  some  months, 
during  which  time  no  trouble  has  been  experienced  in  re- 
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gard  to  tare  of  same,  and   satisfactory  readings  have  been 
obtained.  Yours  very  truly, 

C.  J.'  FIELD, 
General  Manager  Edison  Illuminating  Light  Co. 


Manchester,  Conn. 
We  find  that  the  Aron  Counters  register  as  accurately  as 
is  necessary  for  the  purpose  to  which  such  meters  would  be 
applied.       We   have   perfectly   satisfied   ourselves   of   their 
adaptability. 

WM.  A.  ANTHONY, 
Mather  Electric  Light  Co. 

Lynn,  Mass. 
Dear  Sir : — The  Aron  Electric  Counter  works  very  satis- 
factorily. Yours,  etc. , 

THOMSON-HOUSTON  CO. 


FOR    PRICES   AND    PARTICULARS,    ADDRESS: 


W.    HACKENTHAL,    Sole   Manufacturer  and   Importer,   21   BEEKMAN  STREET,   NEW   YORK 
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THE    RESIGNATION    OF     COMMISSIONER 
GIBBENS. 


The  resignation  of  Commissioner  Gibbens 
of  the  Board  of  Electrical  Control,  which  was 
announced  in  our  last  issue,  caused  a  great  sur- 
prise in  electrical,  political  and  legal  circles, 
lie  was  the  working  member  of  the  Board,  the 
others  generally  acquiescing  in  everything  done 
by  that  Commissioner.  There  is  a  report 
in  circulation  that  he  is  after  larger  game. 
There  is  a  bill  now  before  the  Legislature  pro- 
viding for  the  creation  of  a  State  Board  of  Elec- 
trical Control.  It  is  asserted  that  Mr.  Gibbens 
has  his  eye  on  a  position  on  this  Board,  which 
will  pay  a  salary  of  $8,oco  per  year.  In  speak- 
ing of  this  desire  on  the  part  of  Mr.  Gibbens,  a 
gentleman  well-known,  said : 

"A  position  on  the  State  Board  holds  out 
glittering  promises  to  a  man  like  Gibbens,  who 
possesses  enough  knowledge  of  electricity  to  be 
dangerous,  and  has  shown  that  he  is  not  trou- 
bled with  any  scruples  as  to  what  is  right. 
Gibbens  likes  notoriety,  and  the  State  Board  will 
give  him  a  chance  to  spread  himself  all  over 
the  Empire  State  and  to  imagine  himself  a  great 
man." 

Another  said  : 

"Let  me  tell  you  one  thing.  Gibbens  is  not 
going  to  step  out  into  this  cold,  bleak,  wintry 
weather  without  a  good,  warm  overcoat  on." 
Meaning,  of  course,  that  Mr.  Gibbens  un- 
doubtedly had  in  mind  something  better  than 
the  position  he  had  just  vacated. 

It  is  said  that  the  electric  light  companies 
are  elated  over  Mr.  Gibbens'  resignation.  Upon 
his  shoulders  is  laid  all  the  blame  and  responsi- 
bility for  the  existing  state  of  affairs  in  electric 
lighting. 

Electrical  people  are  busily  speculating  upon 
Commissioner  Gibbens'  probable  successor  in 
the  Board.  They  are  unanimously  in  favor  of 
the  appointment  of  a  man  familiar  with  electri- 


cal affairs.  The  work  to  be  done  by  the  Board 
of  Electrical  Control  during  next  summer  is  of 
more  importance  than  all  that  has  been  done  so 
far.  Now  there  are  fragments  of  subways  scat- 
tered about  the  city,  and  electrical  wires  run  in 
and  out  of  them  in  such  a  manner  as  to  cause 
heavy  losses  to  the  companies,  and  they  are 
anxious  for  the  introduction  into  the  work  of 
subway  building  a  comprehensive  system,  in 
order  that  the  prevailing  disadvantages  may  be 
removed  and  the  wires  buried  properly.  The 
mixed  and  fragmentary  system  of  underground 
and  over-head  wires  combined  is  more  expen- 
sive to  the  companies  than  a  complete  under- 
ground system  would  be.  The  representatives 
of  electrical  companies  say,  that  with  a  Com- 
missioner of  experience  in  electrical  affairs  in 
the  Board  the  Mayor  would  be  able  to  obtain 
reliable  information,  and  then  two  votes  would 
at  least  counterbalance  the  votes  of  Commis- 
sioner Hess  and  Moss  and  modify  the  evils  of 
ignorant  management. 

It  was  rumored  a  few  days  ago  that  Commis- 
sioners Moss  and  Hess  were  about  to  resign, 
but  the  report  could  not  be  verified. 

Both  these  gentlemen  are  reported  to  have 
said  that  they  do  not  propose  to  withdraw  under 
fire.  It  would  be  better  for  them  and  better  for 
the  electric  light  companies  and  the  public  if 
they  would  resign  at  once.  A  more  incompe- 
tent Commission  was  never  created,  and  that 
such  large  powers  should  have  been  placed  in 
he  hands  of  three  politicians,  pure  and  simple, 
teems  incomprehensible. 

Everything  is  electricity  at  Albany  these 
days.  A  general  investigation  is  authorized  by 
the  legislative  authorities  into  the  methods  of  fur- 
nishing electricity  for  lighting  and  power  pur- 
poses as  now  conducted  in  this  State,  and  the 
committee  is  to  be  empowered  to  do  pretty  much 
as  they  please.  Our  legislators  should  handle 
electricity  with  more  circumspection.  What 
electricity  wants  is  just  enough  legislation,  but 
not  too  much.  If  our  Solons  would  undertake 
to  investigate  the  nature  of  electricity  instead 
of  the  methods  of  production,  some  good 
might  result. 

The  Westinghouse  Company. — The  rapidly 
growing  business  of  the  Westinghouse  Electric 
Company  demands  so  much  additional  space 
for  the  extension  of  the  works  that  it  has  been 
decided  to  remove  the  plant  from  Pittsburgh. 
It  is  to  be  located  at  a  place  about  12  miles  from 
the  city,  where  land  is  cheaper  and  in  abund- 
ance. This  is  a  wise  move.  A  rapidly  ex- 
panding business  needs  plenty  of  room  for  fu- 
ture use,  which  cannot  be  had  in  a  crowded 
city. 

Some  Valuable  Suggpstions. — We  print  else- 
where a  letter  from  Mr.  W.  H.  Markland,  of 
Altoona,  Pa.,  on  "  How  Shall  we  Make  our 
Wires  Safe  ?"  This  is  a  very  timely  subject, 
and  Mr.  Markland  gives  some  very  valuable 
suggestions  in  that  direction.  If  all  managers 
of  electric  light  plants  were  as  careful  and 
painstaking  as  Mr.  Markland,  accidents  to  life 
and  property  would  be  reduced  to  a  minimum. 
This  letter  can  be  read  with  much  profit,  and 
we  commend  it  to  our  readers  for  their  careful 
thought. 

Signals  in  Foggy  Weather. — A  new  idea  in 
the  line  of  signals  between  vessels  during  a  fog 
comes  from  Albany,  N.  Y.  The  plan  contem- 
plates the  use  of  an  electric  search  light  on 
steamboats,  but  instead  of  projecting  the  beam 
of  light  ahead,  it  is  to  be  thrown  upwards.  It 
is  claimed  that  a  vertical  beam  of  light  can  be 
seen  at  a  greater  distance  in  thick  weather  than 
a  horizontal  one.  It  is  proposed  to  use  red 
and  green  slides  in  connection  with  the  light, 
and  by  the  combinations  of  the  colored  and 
white  lights,  and  variation  in  the  duration  of 
the  flashes,  a  code  of  signals  can  be  estab- 
lished. By  this  means  communication  between 
distant  vessels  can  be  carried  on  during  foggy 
weather. 


THE  DANGERS  OF  ELECTRIC  LIGHTIGN. 


Messrs.  Ferranti  &  Ince  have  undertaken  to 
educate  the  British  people  on  the  "  dangers  of 
electric  lighting,"  in  an  article  published 
recently.  The  first  portion  of  the  article 
deals  with  a  general  explanation  of  the  ad- 
vantages of  the  high  tension  system  in  the 
economy  which  it  effects  by  enabling  small 
mains  to  be  used  ;  then  the  question  of  the  in- 
sulation and  the  heating  of  the  conductors  is 
fully  gone  into.  With  reference  to  this,  great 
stress  is  laid  upon  the  fact  that  if  an  accidental 
contact  causes  a  rush  of  current,  a  safety  fuse 
will  cut  the  current  off  before  any  damage  is 
done.  Safety  fuses,  we  believe,  will,  sooner  or 
later,  be  looked  upon  as  barbarisms  ;  gas  com- 
panies do  not  cut  off  their  mains  with  a  safety 
valve,  and  electric  conductors  must  be  pro- 
tected by  making  the  generating  plant  regulate 
automatically.  Arguing  with  reference  to  the 
calorific  effects  of  the  low  tension  system,  the 
writers  say:  "We  have  seen  that  to  do  the 
same  work,  the  low  tension  system  requires 
1,750  amperes  against  17  5  on  the  high  pres- 
sure, and  thus,  if  an  accident  does  happen  on 
the  low  tension  system,  the  immediate  calorific 
effect  of  1,750  amperes  is  called  into  play. 
Now,  if  on  the  high  tension  system  such  an 
effect  could  be  reached,  our  engines  would  be 
called  on  to  do  an  absolute  impossibility,  as 
they  would  be  required  to  give  100  times  their 
normal  power  before  the  quantity  and  equal 
heating  effect  of  1,750  amperes  could  be 
reached." 

Early  Telephones. — Telephones  are  of  greater 
antiquity  than  is  generally  supposed.  Wheat- 
stone  describes  his  "telephone"  in  1821,  and  in 
1854  Ch.  Bourseul  said  :  "  Suppose  a  man 
speaks  near  a  movable  disk,  sufficiently 
pliable  to  lose  none  of  the  vibrations  of  the 
voice,  that  this  disk  alternately  makes  and 
breaks  the  currents  from  an  electric  battery, 
you  may  have  at  any  distance  another  disk 
which  will  simultaneously  execute  the  same 
vibradons.  It  is  certain  that  in  a  more  or 
less  distant  future,  speech  will  be  transmitted 
by  electricity." 

The  Rubber  Question. — At  a  recent  meeting  of 
the  dealers  in  India  rubber  connected  with  the 
London  Chamber  of  Commerce  it  was  resolved 
to  memorialize  the  Marquis  of  Salisbury  against 
the  monopoly  established  by  the  Para  govern- 
ment, and  the  export  duty  it  has  imposed. 
Sixty  firms  have  already  petitioned  the  govern- 
ment on  this  subject. 

Later  information  from  Para  is  to  the  effect 
that  the  concession  of  20  reis  in  favor  of  the 
Companhia  Mercantil  of  Para  on  the  export 
duty  on  rubber  granted  by  the  Government  has 
been  revoked.  This  bounty  was  allowed  a 
few  weeks  after  the  establishment  of  the  repub- 
lic, and  there  was  immediately  a  strong  protest 
from  other  houses  in  Para  engaged  in  the  ex- 
portation of  rubber.  Its  continuance,  it  was 
declared,  would  give  the  Companhia  Mercan- 
til a  practical  monoply. 

It  is  asserted  that  the  concession  was  re- 
voked on  the  strength  of  a  petition  of  the  large 
rubber  manufacturers  in  the  United  States,  to 
bring  to  the  notice  of  the  Brazilian  govern- 
ment the  injury  to  American  interests  caused 
by  the  increased  duty  on  rubber. 


The  Michigan  Electric  Light  Association, 
just  organized,  is  not  going  to  lose  any  time  in 
demonstrating  the  usefulness  of  state  organiza- 
tions. The  first  business  of  the  association 
will  be  to  establish  a  general  system  of  rules 
and  regulations  for  the  wiring  of  buildings,  so 
as  to  secure  the  safest  and  best  construction 
and  service.  We  are  glad  to  note  the  prompt- 
ness with  which  this  important  matter  is  taken 
up.  It  will  inspire  the  Michigan  people  with 
confidence  in  their  electric  light  association. 


THE    ELECTRIC    ACxE. 


CAN  ELECTRIC  LIGHT    CURRENTS     BE 
MADE  SAFE  ? 


HOW  SHALL  WE  MAKE  OUR  WIRES  SAFE: 


WHAT      PROMINENT     ELECTRICIANS      HAVE     TO      SAY    ON 
THE    SUBJECT. 

In  reply  to  our  circular  on  the  above-named 
subject,  which  we  sent  to  prominent  electricians 
throughout  the  country  some  time  ago,  and 
many  of  whose  replies  have  been  published  in 
previous  issues,  we  have  received  the  follow- 
ing : 

HR.G,  S.    VAX   OTT1S, 

ELECTRICAL    EXPERT,    NEW    YORK. 

i  — Can  over-head  electric  light  lines  be 
rendered  reliably  safe  at  all  times?  If  so. 
how  i 

Answer.  Yes.  by  using  good  insulation, 
careful  construction  and  rigid  inspection  at 
short  intervals. 

2.  —  In  your  opinion,  is  there  any  reliable  and 
durable  method  of  insulation  which  can  be 
applied  to  over-head  electric  light  wires,  and 
which  will  absolutely  prevent  any  escape  of 
current,  particularly  in  wet  weather  ? 

Answer.  No  ;  but  the  escape  can  be  kept 
within  safe  limits  by  frequent  insulation  tests 
and  the  necessary  repairs. 

3. — Is  there,  in  your  opinion,  any  reliable 
method  of  laying  electric  light  wires  under- 
ground ? 

Answer.      Ye^  ;  in  tunnels. 

4 — In  your  opinion,  would  the  existing  dan- 
gers be  entirely  overcome  by  placing  the  wires 
under  ground  ? 

Answer.  No.  Dangers  will  exist  as  long  as 
careless  methods  are  employed  on  high  tension 
cuirents,  either  aerial  or  under  ground. 

5. — How,  in  your  opinion,  can  the  danger  to 
life  and  property,  so  frequently  exemplified  of 
late,  be  completely  overcome? 

Answer.  To  completely  overcome  danger 
to  life  will  be  to  confine  the  E.  M.  F.  to  a  safe 
limit.  Danger  to  property  can  be  overcome 
by  suspending  all  wires  in  air  space,  or  non- 
combustible  insulators,  or  encasing  them  in  in- 
sulating tubes,  which  are  water  and  fire-proof, 
and  the  proper  use  of  safety  fuses  to  guard 
against  abnormal  currents. 

6. — What  means  should  be  adopted  to    pre 
vent   fire   in   case  of  derangement  on  electric 
light  circuits  running  into  buildings? 

Answer.  Answer  to  fifth  question  covers 
this. 


Long  Distance  Telephone  in  South  America. — 
The  trunk  telephone  line  connecting  Buenos  Ayres 
and  Montevideo  was  opened  recently  with  great 
ceremony.  The  line  is  carried  on  posts  along 
either  side  of  the  River  Plate  from  Buenos  Ayres 
and  Montevideo,  respectively,  to  the  points  where 
the  river  is  crossed.  The  connection  here  is  estab- 
lished by  means  of  submarine  cables,  which  cross 
the  river  at  a  breadth  of  28  miles.  In  the  vicinity 
of  Montevideo  the  bronze  wire  spans  a  distance  of 
460  yards  across  the  river  Santa  Lucia,  by  means 
of  poles  108  feet  in  height.  The  charges  for  the 
use  of  the  telephone  are  worthy  of  notice.  During 
the  busiest  part  of  the  day  they  are  as  follows  :  For 
five  minutes'  use,  $5  ;  for  five  to  ten  minutes'  use, 
S12.50  ;  for  ten  to  fifteen  minutes'  use,  825.  The 
line  has  so  far  given  satisfaction  both  as  regards 
articulation  and  loudness. 


Open  Circuit  Transformers — Mr.  Joseph  Wetz- 
ler  at  the  last  meeting  of  the  New  York  Electrical 
Society,  among  other  things,  referred  to  the  work 
of  Mr.  J.  Swinburne  on  open  circuit  transformers. 
The  "hedge-hog'  pattern  of  open  circuit  trans- 
former is  claimed  to  be  more  efficient  than  the 
closed  circuit  type.  In  the  designing  of  this  new 
style  of  transformer  Mr.  Swinburne  sought  to  over- 
come certain  difficulties  in  the  closed  circuit  pat- 
tern. 


BY  W.   H.  markland.  electrician  of  the 

PENNSYLVANIA  RAILROAD  COMPANY. 

I  have  read  with  considerable  interest  the  va- 
rious answers  to  the  questions  put  out  by  The 
Electric  Ace  on  "can  electric  light  wires  be 
made  safe  ?"  I  think  they  should  be  followed 
up  by  the  question,  "  How  shall  electric  wir<.s 
be  made  safe  ?"  Of  course  for  new  work  the 
answer  is,  use  the  best  insulation.  There  is  no 
excuse  at  the  present  day  for  using  under- 
writers' wire,  as  w  ire  of  a  fair  insulation  can  be 
had  for  about  the  same  money. 

There  are  hundreds  of  miles  of  underwriters' 
wire  now  in  use.  The  managers  of  electric 
light  stations  would  say,  if  you  told  them  to 
take  their  underwriters'  wire  down,  that  they 
have  never  had  any  serious  trouble  from  the 
wire  now  up,  and  that  they  bought  the  under- 
writers' wire  in  good  faith,  believing  it  to  be 
the  best  for  the  purpose.  Why  should  they  go 
to  the  additional  expense  of  putting  up  new 
wire,  and  what  real  assurance  have  they  that 
the  new  wire  they  get  may  not  become  as  bad 
in  time  as  underwriters'  iioyv  is  ?  If  they  go  to 
wire  maker  A.  he  says  he  makes  the  only  good 
wire.  Wire  maker  B  says  he  makes  the  only 
good  wire,  and  so  on.  The  only  thing  left  is 
to  go  to  your  neighbor  and  ask  him  what  he 
uses,  and  test  the  insulation  resistance  of  the 
wire,  if  the  proper  apparatus  is  handy,  which  is 
not  always  the  case  in  a  central  station.  A 
simple  test  of  insulation  is  not  conclusive  proof 
that  a  wire  will  stand  when  exposed  to  sun, 
heat,  cold,  weather  changes,  etc. 

I  have  had  grounds  occur  when  one  of  the 
best  known  insulations  was  used,  and  have 
lines  run  with  underwriters'  wire  that  have 
never  given  trouble. 

I  think    the  great   question   now   is    'How 
shall  the  present  wires  be  made  safe?  "     I  will 
mention  a  few  suggestions  from  my  experience, 
hoping  they  may  lead  to  others  from    par; 
who  have  had  experience  in  other  places. 

Underwriters'  wire  will  eventually  wear  or 
fray  out  ;  it  then  could  and  should  be  replaced 
with  better  wire.  This  could  be  done  piece  or 
loop  at  a  time,  so  the  expense  may  not  be  great 
at  any  one  time. 

When  a  wire  is  taken  down  to  be  replaced  by 
new,  I  consider  it  a  good  plan  to  put  up  new 
insulators  also.  The  old  insulators  can  be 
cleaned  off  when  dirty  and  put  in  use  again  if 
whole. 

I  always  make  it  a  point  to  go  over  all  my 
lines  at  least  twice  a  month  and  have  my  men 
go  over  them  very  often.  If  any  point  looks 
as  though  it  might  give  trouble,  I  have  it  re- 
paired as  soon  as  possible.  I  do  not  consider 
it  good  policy  to  say  that  because  a  wire  has 
been  up  two  or  three  years  -it  is  all  right  for 
ever. 

I  believe  in  testing  as  often  as  possible,  say 
every  hour  while  lamps  are  burning.  A  line 
will  often  test  clear  during  the  day  and  develop 
trouble  while  lights  are  burning  and  clear  again 
when  lights  go  off.  If  I  knoYV  there  has  been 
trouble  1  can  have  it  looked  up  and  remedied, 
possibly,  before  any  damage  is  done. 

I  believe  in  dividing  lines  into  as  many  loops 
as  possible,  where  it  can  readily  be  done,  as  it 
is  much  easier  to  hunt  trouble  when  you  know 
it  is  on  a  loop  with  15  lamps  than  where  you 
have  to  go  the  length  of  three  such  loops  all  in 
one  with  45  lamps. 

If  some  person  puts  up  a  telegraph  line  over 
my  high  potential  wire.  I  put  an  insulated 
guard  wire  over  my  wire,  if  possible ;  so 
in  case  of  the  telegraph  wire  falling  it  may  not 
fall  on  the  electric  light  wire  and  do  damage. 
I  would  rather  spend  a  little  money  for  protec- 
tion than  burn  the  other  parties'  machinery  up. 
I  had  a  case  lately  where  a  telegraph  wire  was 
put  up  over  an  arc  wire.  I  had  the  arc  wire 
lowered  and  an  iron  guard  wire  put  on  the  very 


insulators  where  the  arc  wire  was.  Not  two 
months  later  the  telegraph  wire  sagged  so  it 
came  in  contact  with  the  guard  wire.  If  the 
arc  wire  had  been  in  its  former  place,  the 
chances  are  there  would  have  been  trouble.  As 
the  guard  wire  and  erection  cost  about  $2.00, 
I  thought  it  a  good  investment.  The  electric 
light  companies  should  take  the  lead  in  the 
matter  of  protection  where  they  go  near  tele- 
graph or  telephone  wires.  If  the  other  electri- 
cal companies  refuse  to  assist,  public  seniiment 
will  soon  compel  them  to. 

In  all  new  work  I  intend  to  place  iron  guard 
wires  put  on  glass  over  all  high  potential  wires, 
and  only  have  the  stretches  to  connect  from 
one  pole  to  the  next,  that  is,  one  stretch  will  be 
tied  in  the  groove  of  the  insulator,  the  next  over 
the  petticoat  of  the  insulator  and  so  on,  so  there 
will  be  no  connection  from  one  stretch  to  the 
next.  I  don't  consider  a  continuous  guard 
wire  of  any  advantage,  as  it  maybe  in  contact 
at  one  point  with  a  telegraph  wire  and  at 
another  with  an  electric  light  wire,  thus.forming 
a  cross  between  the  two. 

If  necessary  to  go  near  a  telegraph  pole,  I 
put  a  cross  arm  on  the  pole,  if  possible,  but 
never  use  the  inner  pins  for  arc  wire  if  there 
are  telegraph  wires  above.  My  reason  for  not 
using  the  inner  pins  is  to  prevent  line  men 
when  going  up  and  down  a  telegraph  pole 
coming  in  contact  with  high  potential  wires. 
Telegraph  linemen  do  not  take  the  precaution 
that  electric  light  linemen  do,  as  they  are  used 
to  harmless  wires. 

If  a  wire  is  in  such  a  position  that  it  can 
sway  and  touch  a  guy  wire,  building  or  any- 
thing that  can  make  connection  to  ground,  I 
make  it  a  point  to  put  an  insulator  at  that  very 
point.  If  a  wire  runs  in  front  of  a  building  I 
want  that  wire  very  well  protected. 

I  always  make  it  a  point  to  live  up  to  the 
rules  of  The  Board  of  Fire  Underwriters.  Their 
rules  are  not  all  the  best,  but  it  does  no  harm  to 
go  by  them  and  make  wires  a  little  safer  than 
they  call  for. 

If  I  see  carpenters  or  painters  working  near 
a  wire,  I  caution  them  to  let  the  wires  alone  and 
then  see  that  they  do  so,  as  they  generally  take 
delight  in  twisting  a  wire  around  a  lightning 
rod  or  pipe. 

I  believe  in  and  use  good  insulation  for  new 
work,  but  always  construct  a  line,  using  the 
same  precautions  I  would  if  a  bare  wire  was 
used. 

I  always  make  it  a  point  to  insulate  the  hang- 
er boards  of  arc  lamps  if  possible.  This  I  did 
on  some  lamps  and  find  a  marked  improve- 
ment in  insulation.  This  only  costs  a  few  cents 
per  lamp  and  was  money  well  spent.  I  always, 
when  possible,  put  low  potential  wires  on  por- 
celain or  glass  insulators.  It  costs  very  little 
more  than  cleats,  and  makes  a  much  better  in- 
sulated line,  especially  in  damp  places. 


Electric  Lighting  in  Washington. — The  evils 
of  trying  to,  solve  the  underground  wire  problem 
through  the  instrumentality  of  irresponsible  per- 
sons are  exemplified  in  Washington.  So  unsatis- 
factory have  been  the  efforts  to  abolish  overhead 
wires  by  placing  them  under  ground  that  Congress 
has  had  to  take  a  hand  in  the  matter  and  prescribe 
certain  regulations.  No  one,  except  companies 
now  organized  and  doing  business  in  the  District, 
will  be  permitted  hereafter  to  lay  wires  under- 
ground. This  action  excludes  from  Washington 
such  companies  as  the  Westinghouse,  Edison  and 
Thomson- Houston,  and  as  the  local  company  and 
the  gas  company  are  practically  one  in  their  efforts 
to  keep  competitors  out  of  the  field,  there  is  likely 
to  be  lively  times  some  time  before  long.  After 
all  that  has  been  done  towards  putting  the  wires 
underground,  there  is  very  little  to  show.  It  is 
suggested  that  the  Government  ought  to  take  hold 
of  the  matter,  in  part,  and  investigate  the  subject 
thoroughly,  and  co-operate  with  the  private  con- 
cerns in  placing  the  wires  underground  in  the  most 
reliable  manner. 


THE    ELECTRIC    ACE. 


THE  PHENOMENA  OF  RETARDATION. 

The  phenomena  of  retardation  in  telegraphic 
circuits  are  not  altogether  electro-static,  but  in 
part  electro-dynamic.  The  magnetic  properties 
of  iron — i.  e.,  the  material  of  the  wire — are  ca- 
pable of  themselves  of  giving  rise  to  reactions 
in  the  current  passing  through  them,  aside  from 
those  due  to  electro-static  induction.  I  he  pas- 
sage of  a  current  in  an  iron  wire  produces  a 
magnetic  field,  which  in  the  expansion  or  con- 
traction ol  its  lines  of  force  reacts  on  the  con- 
ductor, and  can  produce  a  more  or  less  marked 
electromotive  force.  The  action,  in  all  cases, 
wouLl  bi  in  accordance  with  Lenz's  law,  and, 
consequently,  the  effect  would  be  to  tend  to  op- 
pose the  cunent  as  long  as  it  was  increasing 
during  the  beginning  of  an  impulse,  and  thus 
produce  "retardation,"  while  at  the  end  the 
effect  would  be  to  prolong  the  impulse  and  pro- 
duce tne  phenomenon  of  "tailing  'or  "kick.'' 
When  a  current  is  passed  through  an  electro- 
m'gnet,  the  motion  of  the  lines  of  lorce  as  they 
expand  is  such  that  in  cutting  the  coils  of  the 
wire,  it  gives  rise  to  a  counter  E.  M.  F.  that 
diminishes  the  main  E.  M.  F.  by  so  much, 
while  when  the  current  is  suspended,  the  col- 
lapse of  the  lines  of  force  gives  rise  to  an  E.  M. 
F.  in  the  same  direction  as  the  main  E.  M.  F., 
and,  consequently,  tends  10  prolong  the  current. 
This  is  what  happens  in  the  iron  wire,  only  in 
tnis  case  the  wire  fulfils  the  function  of  the  iron 
core  of  the  magnet  as  well  as  of  magnetizing 
helix. 

The  proof  that  this  action  accounts  for  a 
good  deal  of  the  so-called  electro-static  effects 
of  w.res  is  shown.  Copper-iron  wire,  is 
remarkably  free  from  them,  while,  on  the  other 
hand,  it  ought  to  exhibit  them  to  a  greater  de- 
gree on  account  of  its  greater  "capacity" 
(length  x  surface.)  The  reason  why  copper 
dots  not  give  rise  to  the  electro  dynamic  induc- 
tion to  the  same  extent,  is  that  it  is  a  so-called 
non  magnetic  (diamagnetic)  metal  ;  it  does  not 
have  the  power  of  collecting  and  concentrating 
lines  of  force  which  iron  possesses  in  such  an 
eminent  degree  ;  in  a  word,  the  magnetic  field 
around  the  copper-wire  is  rarer  than  that  around 
an  iron  wire  ot  the  same  size,  and  the  same  mo- 
iion  does  not  give  rise  to  the  same  effects. 


THE  FRANKFORT   ELECTRICAL 
EXHIBITION. 


PHILADELPHIA   NOTES. 


THE    WESTING  HOUSE    ELECTRIC  PLANT 
TO  BE  REMOVED. 

The  Westinghouse  Electric  Company,  which 
has  its  main  plant  almost  in  the  heart  of  Pitts- 
burg, has  decided  to  move  out  of  the  city.  It 
will  erect,  as  soon  as  possible,  immense  new 
works  near  Brinton,  on  the  main  line  of  the 
Pennsylvania  railroad,  about  twelve  miles  from 
Pittsburg. 

This  removal  is  made  necessary  on  account 
of  lack  of  space  and  the  cost  of  enlarging  a 
plant  in  the  city.  The  present  buildings  are  to 
be  sold  and  will  yield  $500,000.  This  money 
will  be  used  in  the  construction  of  the  new 
shops,  which  will  occupy  a  plot  of  fifteen  acres. 
It  is  the  purpose  to  lay  out  and  build  up  a  new 
borough  surrounding  the  plant,  as  is  being  done 
at  Wilmerding,  several  miles  distant,  where  the 
new  Westinghouse  air-brake  works  are  nearing 
completion.  The  electric  company  since  a 
year  ago  has  increased  the  number  of  its  work- 
men from  600  to  1,300,  and  these,  with  their 
families,  will  give  the  new  town  a  population 
of  about  5,000  souls. 

The  company  in  1889  set  up  134  central  sta- 
tions in  Europe  and  America,  with  an  aggre- 
gate of  234,250  lights.  This  represents  a  busi- 
ness of  between  $4,000,000  and  $5,000,000. 
The  new  town  will  have  connections  with  the 
Pennsylvania  and  Vanderbilt  systems  of  rail- 
roads. 

The  servant  girl  of  the  future  will  refuse  em- 
ployment in  a  family  that  does  not  use  the  elec- 
tric light  in  the  house. 


The  committee  in  charge  of  the  work  of 
organizing  the  International  Electrical  Exhibi- 
tion at  Frankfort  on-the-Main,  Germany,  have 
issued  a  general  circular  on  the  subject.  Among 
other  things  it  says  : 

We  have  obtained  the  assignment  of  land 
belonging  to  the  State,  situated  between  the 
town  and  the  new  central  railway  station,  hav- 
ing an  area  of  50,000  square  metres,  and  which 
will  be  directly  connected  with  the  State  lines 
of  railway,  so  that  the  arrival  and  departure  of 
articles  for  exhibition  may  be  effected  in  the 
simplest  and  least  burdensome  manner. 
Thanks  to  the  favorable  conditions,  the  direction 
of  the  exhibition  will  be  in  a  position  to  reduce  to 
a  minimum  the  expenses  to  be  paid  by  exhibi- 
tors. The  direction  undertakes  to  supply  ex- 
hibitors with  sufficient  motor  power,  and  to  ob- 
tain freedom  from  customs  dues  and  transport 
facilities  for  exhibits  from  abroad.  1  he  ex- 
hibition will  include  everything  which  is  con- 
nected with  electricity  so  long  as  it  be  new 
or  represent  a  notable  progress  compared  with 
the  special  exhibitions  of  Paris,  Munich,  and 
Vienna.  The  exhibition  will  remain  open  from 
June  1st  to  October  31st.  The  exhibits  will 
be  divided  into  1 2  groups  as  follows  : 

1.  Electric  motors,  steam  engines,  hydraulic 
motors,  aeromotors,  gas  motors,  as  well  as 
their  boilers  and  accessories.  2.  Production 
of  electricity.  3  Means  and  processes  for  the 
distribution  of  electricity.  4-  Accumulators 
and  transformers.  5.  Electrical  transmission  of 
power  and  its  application  to  industry.  6.  Elec- 
tric lighting  installations,  &c.  7.  Telegraphy 
and  telephony,  lightning  conductors,  electrical 
apparatus  for  protection  from  fire,  thieves,  etc., 
electric  bells.  8.  Application  of  electricity  to 
railways,  tramways,  and  ships,  electrical  rail- 
way signals,  etc.  9.  Electro-metallurgy  and 
electrolysis.  10.  Electrical  apparatus  of  pre- 
cision, measurement,  acoustics  and  optics. 
11.  Electro-therapeutics.  12.  Publications  re- 
lating to  electricity, 


Damaged  Electric  Light  Property. — Business 
men  experienced  in  electrical  affairs,  but  in  no 
way  connected  with  any  of  the  electric  light 
companies,  say  the  damage  to  those  corpora- 
tions that  has  been  uselessly  and  unnecessarily 
inflicted  will  exceed  a  million  dollars,  and  that 
burdens  have  been  put  upon  the  companies 
which  will  increase  their  deficit  by  another 
million  before  the  end  is  reached.  Incalculable 
damage  to  electrical  progress  has  also  been 
done  by  New  York's  demonstration  of  how 
easy  it  is  to  ruin  electric  light  securities. 

The  directors  of  the  New  England  Telephone 
and  Telegraph  Company,  of  Boston,  have  de- 
clared a  dividend  of  $1.25  per  share,  payable 
Feb.  15  th.  " 

Resumption  of  Electric  Lighting. — A  gentle- 
man, who  is  said  to  practically  represent  all  of 
the  electric  light  companies,  asserts  that  the 
city  will  be  re-lighted  by  electricity  within  60 
days. 

"The  companies, "  he  went  on,  "have  been 
hard  at  work  getting  their  cables  under  ground. 
They  have  been  delayed  somewhat  by  the 
manufacturers  being  unable  to  make  the  cables 
fast  enough  for  the  demand.  The  cables,  how- 
ever, are  being  shipped  here  rapidly,  and  the 
subways  are  being  built  with  a  fair  degree  of 
rapidity.  Of  course,  all  the  city  districts  will 
not  be  lighted  by  means  of  underground  wires 
within  sixty  days,  but  wherever  there  is  a  sub- 
way it  will  be  occupied  by  electric  light  wires. 
Where  there  are  no  subways  the  streets  will  be 
lighted  by  overhead  wires. 

Accident  to  a  Cable. — While  a  cable  ship 
was  laying  a  submarine  cable  recently,  be- 
tween Zanzibar  and  Mombasa,  the  cable  was 
broken. 


The  annual  meeting  of  the  Franklin  Institute 
was  held  last  week.  The  reports  showed  a 
favorable  condition  of  progress.  The  receipts 
from  all  sources  for  the  year  amounted  to  $32,- 
462.97;  payments,  including  investments,  $30,- 
290. 64 .  The  report  of  Secretary  Wahl  embraced 
a  review  of  the  year's  industrial  and  scientific 
progress.  The  following  officers  were  elected  : 
President,  Joseph  M.  Wilson  ;  Vice-President, 
Charles  Bullock  ;  Secretary,  William  H.  Wahl ; 
Treasurer,  Samuel  Sartin  ;  Managers,  Charles 
H.  Banes,  Washington  Jones,  Edward  Long- 
streth,  Isaac  Norris,  Jr.,  Theodore  D.  Rand, 
Stacey  Reeves,  Coleman  Sellers,  F.  Lynwood 
Garrison  ;  Auditor,  Samuel  H.  Needles  ;  Com- 
mittee on  Science  and  the  Arts,  Arthur  Beards- 
ley,  Hugo  Bilgram,  J.  H.  Eastwick,  N.  H. 
Egerton,  G.  M.  Eldridge,  John  Hall,  Rufus 
Hill,  George  A.  Koenig,  E.  Alexander  Scott, 
H.  W.  Spangler,  Coleman  Sellers,  William  H. 
Wahl,  John  H  Cooper;  F.  Lynwood  Garrison, 
Wm.  Harkness,  Jr. 

It  is  proposed  to  build  an  electric  railroad 
from  Ashbourne  to  Cheltenham,  suburbs, 
to  afford  rapid  transit  facilities,  and  aid  in  the  de- 
velopment for  suburban  residences  of  that  por- 
tion of  Montgomery  county  contiguous  to  the 
Tacony  creek,  along  which  the  line  is  to  run. 
It  is  proposed  to  operate  with  the  line  an  elec- 
tric light  plant. 

At  the  annual  meeting  of  the  Edison  Electric 
Light  Co.  of  Philadelphia,  held  last  week,  a  re- 
port was  presented  showing  the  monthly  ex- 
penses to  have  been  about  $8,000,  and  the  in- 
come $20,000,  leaving  a  monthly  profit  of 
about  $12,000.  The  debt  is  about  $200,000. 
The  officers  of  the  corporation  were  elected  as 
follows :  President,  L.  D.  Brown  ;  Vice-Presi- 
dent. B.  K.  Jamison  ;  Secretary  and  Treasurer, 
A.  V.  Sloan  ;  Solicitor,  Samuel  B.  Huey  ;  Super- 
vising Engineer  and  General  Manager,  Wm.  D. 
Marks. 

Mr.  Maris,  a  member  and  manager  of  the  house 
of  Thomas  H.  McCollin  &  Co.,  No.  635  Arch 
street,  tells  the  Age  correspondent  that  they  are 
handling  a  large  quantity  of  their  draughtsmen's 
sensitive  paper  for  making  blue  prints.  The  house 
make  quite  a  specialty  of  this  paper,  and  as  it  is 
particularly  adapted  to  the  uses  of  electricians  and 
electrical  engineers,  their  business  in  the  electrical 
field  is  rapidly  increasing.  The  house  is  an  old 
and  reliable  one  in  the  photographic  supply  and 
apparatus  line,  and  is  being  extensively  patronized 
in  this  direction  as  well  as  in  the  way  of  draughts- 
men's paper. 

Mr.  W.  O.  Snyder,  the  manager  of  the  Spellier 
Electric  Time  Company,  reports  that  the  company 
have  now  in  use  nearly  five  hundred  clocks,  and  as 
the  system  has  proved  a  superior  one,  the  business 
is  growing  largely.  The  company  are  now  negotiat- 
ing for  the  establishment  of  branch  offices  in  Bos- 
ton and  other  large  cities.  The  rapid  strides  taken 
by  Philadelphia  in  the  electrical  field  is  convincing 
evidence  that  it  is  not  so  proverbially  slow  as  some 
of  the  paragraphers  assert  it  to  be. 

There  is  on  foot  a  scheme,  of  which  William 
Wharton,  Jr.,  is  at  the  head,  to  purchase  the  Citi- 
zens' Passenger  Railway  system,  which  covers  a 
large  portion  of  the  populated  section  of  the  city 
in  a  northerly  and  southerly  direction,  and  to 
amalgamate  it  with  the  Lehigh  Avenue  Railway, 
which  is  already  owned  by  Mr.  Wharton's  com- 
pany, and  which  will  soon  cover  in  an  easterly  and 
westerly  direction  the  northern,  northeastern  and 
northwestern  portions  of  this  city.  These  lines  are 
to  be  operated  by  the  Wharton  electric  system,  and 
in  connection  with  the  proposed  gravity  railway  in 
and  through  Fairmount  Park  (of  which  Mr.  Whar- 
ton, heavily  backed  by  leading  capitalists,  is  the 
promoter),  will  control  an  immense  amount  of 
traffic,  as  it  practically  covers  every  portion  of  the 
city.  Electro. 
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ACCUMULATORS. 

An  'accumulator, "'  or  "  secondary  bat: 
usually  consists  of  a  cell  containing  slightly 
acidulated  water  and  two  lead  plates,  treated 
in  various  ways.  It  is  not  our  purpose  to  at- 
tempt a  description  of  every  kind  of  seconu 
battery  in  use  or  made  There  are  but  two 
sorts  which  are  of  real  value.  To  these  we 
shall  confine  our  remarks.  The  first  has  the 
plates  composed  of  lead  in  a  spongy  or  granu- 
lar state  ;  and  the  second  has  lead  plates,  or 
some  alloy  of  lead,  perforated  with  holes,  and 
filled  with  lead  compounds.  Of  the  latter  type 
there  are  numerous  modifications  to  attain 
same  end.  The  reversibility  of  these  cells  i 
first  shown  by  Plante.  although  it  is  said  that 
earlier  investigators  had  discovered  this  prop- 
erty of  lead  plates.  To  Faure  appears  to  be- 
long the  merit  of  having  modified  the  Plante 
cell  so  as  to  make  it  a  practical  one.  Most  all 
secondary  batteries  now  used  are  but  improved 
Faure  cells. 

The  chief  aim    of    all  improvements  in  the 
lead  plate  type  is   to    make    the   plates  por 
yet  strong,  so  as   to  offer  as  large  a  surface  as 
possible  to  the  electrolyte. 

The  second  type  may  be  termed  "pasted 
plates. '"  Here  the  perforated  or  honey-combed 
plates  are  filled  with  paste,  made  of  red  lead 
mixed  with  sulphuric  acid  for  the  positive  ele- 


plates  is  then  firmly  held  together  by  rubber 
bands,  or  a  wooden  frame,  and  the  whole  is 
then  termed  a  "section.""  These  sections  are 
readv  for  "forming."  This  process  consists  of 
passing  an  electric  current  for  a  long  period 
through  the  cell,  a  large  number  being  coupled 
together  in  series  to  undergo  the  process.  The 
result  is  that,  though  both  positive  and  negative 
plates  start  identically,  after  a  time  they  alter 
their  chemical  composition,  and  soon  become 
capable  of  retaining  a  charge,  which  means, 
scientifically,  that  a  good  primary  battery  is  ob- 
tained with  reversible  properties.  The  chief 
drawback  to  this  type  of  cell  is  that  frequent  re- 
sals  are  necessary  to  obtain  good  storage 
capacity,  and  when  the  maximum  capacity  is 
reached,  the  plates  become  rotten.  It  therefore 
takes  a  long  time  before  the  cells  have  much 
storage  power,  and  reversals  are  troublesome  as 
well  as  expensive.  A  'reversal'"  is  accom- 
plished by  completely  discharging  the  cells 
through  a   resistance.     They  are  then  charged 


manner  already  described.  An  alloy  is  pre-1 
ferable  for  the  plate,  or  "grid/"  as  it  is  techni-s 
cally  called,  as  it  makes  a  stronger  plate  than! 
lead  alone.     The  plates   intended  for   the  posi-1 

e  element  are  pasted  with  red  lead  and  sul-i 
phuric  acid.  Water  would  answer  the  pur-1 
pose  of  the  acid,  but  it  is  not  so  coherent. 

Figure  i  shows  a  group  of  plates  already  con-1 
nected.  and  the  receptacle  for  the  same.  This.! 
is  one  form  of  cell,  one  of  the  principal  feature* 
being  the  advantage  of  sealing  it 

Figure  2  shows  a  different  form  of  cell.  The] 
receptacle  is  of  glass,  and  unsealed.  The! 
choice  of  style  is.  of  course,  dependent  a  good] 
deal  upon  the  uses  to  which  the  battery  is  to  ba 
put. 

The  number  of  negative  plates  always  exceedsj 
the  positives  by  one,  so  that  a  negative  isl 
seen  at  each  end  ;  of  the  remaining  ones  the 
edges  only  are  in  view,  the  plates  being  about! 
a  quarter  of  an  inch  apart,  positive  and! 
negative  alternately.     There  is  no  connection! 


I. PLATES    AND    TAR. 


FIG.     2. 


:ell  complete. 


ment,  forming  lead  sulphate,  the  nega". 
paste  being  made  with  litharge.  In  this  type  of 
cell,  as  well  as  in  the  Plante,  dilute  sulphuric 
acid  is  employed  as  the  electrolyte.  There  are 
many  modifications  of  the  pastes  and  in  plates. 
The  chemical  action  is  the  same  for  both  types 
of  plates,  and  may  be  explained  in  a  general 
way  by  saying  that,  when  the  cells  are  charged, 
more  oxygen  exists  in  the  positive,  and  more 
hydrogen  in  the  negative  plates  than  when  dis- 
charged. First,  let  us  conside  of  the 
Plante  type.  Each  maker  of  this  kind  of  cell 
has  his  own  way  of  rendering  the  lead  plates 
porous.  Some  cast  them  porous  to  start  with, 
others  build  them  up  of  lead  ribbons,  and 
most  all  treat  the  plates  with  nitric  acid  before 
placing  them  in  the  cells.  Porosity  is  the  ob- 
ject to  be  attained  in  all  cases. 

The  positive  and  negative  plates  are  identical 
at  the  start  Each  plate  is  made  with  a  lug  to 
project  above  the  electrolyte.     A  strip  of  lead 

-.en  soldered  to  the  lugs  of  all  the  negat: 
and  the  same  is  done  with  all  the  positives  for 
one  cell.  The  two  sets  of  plates  are  pushed  into 
one  another  so  as  to  make  a  compact  block. 
positive  and  negative  alternately,  each  plate 
being  insu'ated  from  the  one  next  by  some  non- 
conductor, such  as  india  rubber  bands,  blocks, 
vulcanite,  etc.,  but  they  remain  joined  by  the 
lead  strips  described  above.     Such  a  block  of 


the  reverse  way.  and   to  complete  the  proc 
another  discharge  must  be  given,  followed  ry  a 
re-charge  in  the  original  direction.     Such  cells 
are  also  very  heavy  for  their  storage  capac. 
The   only  point  in  their  favor  is   that  a  very- 
large  charging  current  or  rapid  discharge  does 
not  appear  to  injure  the  plates,  which  is  the  case 
1  the  pased  type.     Such  a   battery  is,  there- 
fore, very  suitable  for  regulating  the  light,  and 
fo;  short  heavy  discharges,  but  undesirable  for 
storage,  although  a   few    authorities    say  I 
such    cells    have    proved    successful    in  their 
hands. 

The  second  type  is  unquestionably  the  most 
useful,  notwithstanding  the  extra  care  required, 
and  it  is  these  which  are  almost  universally 
i  at  the  present  day.  What  is  said  hence- 
th  applies  almost  exclusively  10  this  la- 
type.  All  of  the  general  phenomena  occurring 
during  charging  and  discharging  are  the  same 
in  both  types,  however. 

Pasted  plates  are  made  in  many  ways,  but 
the  object  in  all  is  to  produce  an  efficient  sup- 
port of  lead  or  other  material  for  holding  the 
paste.  The  plates  of  one  of  the  most  efficient 
storage  batteries  in  use  consist  of  lead,  or  an 
alloy  of  lead,  cast  into  plates  covered  with 
small  square  holes,  pyramidical  in  form,  with 
the  bases  on  the  surface  of  the  plate  minute- 
glass  shape  in  section,  with  a  lug  for  use  in  the 


between  the  positives  except  through  the  strip 
connecting  the  lugs  of  the  plates,  this  being 
long  enough  to  connect  with  the  next  cell. 

An  improvement  in  assembling  the  plates 
has  recently  been  introduced,  which  overcomes 
the  difficulty  experienced  sometimes  by  plugs  or 
paste  falling  out  of  the  holes  and  lodging  be- 
tween two  plates.  These  accidents,  of  course, 
reduce  somewhat  the  eflB  jf  the  cell.  The 

trouble  is  overcome  by  widening  the  space  be- 
tween the  plates,  so  that  dislodged  plugs  may 
fall  to  the  bottom  of  the  cell,  clear  of  the 
pi  a: 

Many  improvements  are  now  in  progress  to 

enable  larger  currents  to  be  passed  in  and  out 

:Out  injury  to  the  plates,  as  well  as  in  the 

methods  of  making  the  paste  to  make  it  harder. 

The  frame,  or  projection  on  two  sides  of  the 
assembled  plates,  is  made  of  wood,  and  is  used 
to  support  the  plates,  so  as- to  avoid  touching 
the  bottom  of  the  cell. 

After  the  cells  have  been  connected  as  de- 
sired, the  current  is  passed  through  them  for  a 
long  period,  causing  the  paste  on  the  positives 
to  become  converted  into  lead  dioxide  :  and 
the  paste  on  the  negatives  becomes  partiall" 
reduced  to  finely  divided  lead.  After  this  pV 
cess  is  completed  the  cells  are  "•formed,"  an" 
ready  for  use. 

The  positives  may  be  distinguished  from  the 
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negatives  by  their  color,  which  is  that  of  a 
chocolate  or  a  dark  red.  The  negatives  have 
a  yellowish  tint  on  the  surface,  and  pale  slate 
color  at  the  edges. 

No  matter  what  cells  are  used  care  and  atten- 
tion are  necessary  to  get  the  best  results. 

Every  cell  with  lead  plates,  irrespective  of 
form,  gives  about  2  volts.  It  is  necessary  there- 
fore to  employ  from  25  to  50  cells  to  obtain 
light  for  a  small  installation.  Cells  are  con- 
nected in  series  or  parallel  as  occasion  requires, 
and  they  are  subject  to  the  same  laws  as  are 
primary  batteries,  or  other  sources  of  electric 

fry- 
in  the  matter  of  making  plates,  improve- 
ments are  being  constantly  made.  One  of  the 
necessities  which  claims  a  good  deal  of  atten- 
tion from  inventors,  is  in  so  making  the  holes 
in  the  plates  as  to  hold  the  paste  with  which 
they  are  filled  firmly  in  place.  It  is  self-evident 
that  if  holes  could  be  made  with  smaller  diam- 
eters at  the  two  surfaces  than  at  the  centre,  the 
difficulty  would  to  a  great  extent  be  overcome. 
The  difficulty  in  accomplishing  this  is  to  make 
such  holes. 

In  a  future  issue  we  will  discuss  the  general 
management  of  accumulators. 


Electric  Lighting  in  Shanghai. — The  new 
Shanghai  Electric  Company  has  now  90  arc 
lamps  in  use,  with  two  No.  8  and  three  No.  7 
Brush  dynamos.  There  are  also  two  40  H.  P. 
Tangye  engines,  one  being  always  kept  in  re- 
serve. The  company  is  now  intending  to 
supply  incandescent  lights  on  the  transformer 
system  with  Mordey's  apparatus.  There  are 
considerable  difficulties  to  be  overcome  in  in- 
troducing incandescent  lamps,  in  consequence 
of  the  result  of  the  Cleveland  Brush  Company's 
enterprise  some  three  years  ago  in  Shanghai. 
Still,  the  company  has  booked  promised  orders 
for  4,000  lamps,  if  the  800  which  it  now  starts 
with  prove  successful. 

A  Novel  Electric  Railway. — An  enterprise  of 
much  importance  is  projected  in  Georgia.  It 
is  proposed  to  establish  an  electric  railway  from 
Atlanta  to  Savannah,  a  distance  of  250  miles, 
the  electric  power  of  which  is  to  be  generated 
in  a  novel  way.  The  current  of  the  rivers  along 
the  route  are  to  be  utilized  as  the  power  for  the 
generation  of  electricity.  It  is  thought  that  if 
this  scheme  is  successful  a  new  field  would  be 
opened  up  to  development. 


INCREASING  THE   EFFICIENCY   OF    THE 
QUADRUPLEX. 


The  accompanving  drawing  illustrates  the  inven- 
tion of  J.  M.  Moffatt  and  Edward  Blakeney,  of  New 
York,  for  increasing  the  efficiency  of  the  quadru- 
plex.  Referring  to  the  diagram  :  R  is  a  differen- 
tially-wound, polarized  relay,  with  its  coils  included 
respectively  in  the  main  line  /-  and  the  artificial 
line  L'  .  R-  is  a  neutral  or  No.  2  relay,  and  is 
constructed  with  three  sets  of  coils,  b,  b1 ,  and  b2 . 
The  coil  b  is  included  in  the  main  line-circuit,  and 
the  coil  b-  in  the  artificial  line.  The  supplemental 
coil  b'  is  included  in  an  independent  circuit,  and  is 
employed  for  maintaining  the  magnetism  of  the 
core  of  this  receiving  instrument  during  the  re- 
versals in  the  main  line  current.  This  is  accom- 
plished by  sending  a  momentary  impulse  through 
the  coil  b'  at  the  moment  of  reversal.     Such  an  im 


neutral  relay,  it  produces  magnetism  in  the  core  of 
a  certain  polarity. 

When  this  current  is  reversed,  the  magnetism  in 
the  core  of  the  neutral  relay  must  first  be  discharged, 
and  it  then  charges  itself  anew  with  the  magnetism 
of  a  polarity  due  to  the  reversed  current.  Ordina- 
rily this  discharge  and  recharge  occupy  time 
enough  for  the  armature  to  be  drawn  by  its  retrac- 
tile spring  to  the  back  contact  and  give  a  false  sig- 
nal. Now,  the  effect  of  the  induced  current  re- 
ferred to  is  first  to  aid  in  the  rapid  discharge  of  the 
magnetism  in  the  core  of  the  neutral,  and  then  im- 
mediately to  aid  in  the  rapid  recharge  of  the  cores 
with  the  magnetism  due  to  the  reversal  of  the  cur- 
rent. Thus  both  operations  are  facilitated  by  the 
operation  of  the  induced  current,  and  the  time  so 
shortened  that  the  armature  cannot  reach  the  back 
contact,  but  is  held  practically  without  interruption 
to  its  front  contact. 
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THE    MOFFATT    AND    BLAKENEY    ARRANGEMENT 


pulse  is  derived  from  an  inductorium  or  induction 
coil  /.  This  coil  is  constructed  in  any  convenient 
manner.  For  instance,  it  may  be  a  closed  mag- 
netic ring  or  rectangular  frame,  having  coils  i' ,  i! , 
t'i ,  i* ,  wound  upon  it.  The  coils  i1  ,  iJ ,  are  in- 
cluded, respectively,  in  the  main  line  L  and  arti- 
ficial line  Z1 .  The  coils  i3  and  i*  are  connnected 
through  the  supplemental  coil  b'  of  the  receiving 
instrument  R2 . 

Yariations  in  the  strength  or  reversal  of  the  po- 
larity of  the  current  traversing  the  line  will,  it  is 
evident,  cause  variations  in  the  magnetism  of  the 
core,  and  thus  induce  currents  in  the  coils  /^and  r1 . 

The  effect-  of  this  induced  current  is  to  prevent 
the  armature  of  the  neutral  relay  from  falling 
against  the  back  stop  and  giving  a  false  signal  at 
the  instant  of  the  reversal  of  the  line  current.  This 
effect  is  produced  in  the  following  manner :  When 
a  current  in  one  direction  is  passing  through  the 


For  the  purpose  of  assisting  the  operation,  a 
condenser,  C,  may  be  connected  across  the  termi- 
nals of  the  induction  coil,  as  shown,  and  the  dis- 
charge from  this  condenser  upon  variation  or  rever- 
sals in  the  magnetism  of  the  induction  coil  will 
serve  to  send  impulses  of  the  proper  character 
through  the  coil  b'  momentarily.  There  are  sev- 
eral different  ways  in  which  the  same  general  re- 
sult is  accomplished  by  the  inventors,  but  the 
above  will  suffice  to  illustrate  their  system. 


A  YALUABLE  TABLE. 


By  permission  of  Messrs.  Crane  &  Miller, 
patent  experts,  of  Newark,  N.  J.,  we  publish 
the  accompanying  table  of  electrical  horse- 
power. It  will  be  found  very  useful  to  those 
interested  in  electric  power. 


TABLE     OF     ELECTRICAL     HORSE     POWERS. 

Calculated    by   W.    F.    D.   Crane,    M.   E.,    E.   E. 

Member  of  Franklin  Institute  and  American  Institute  Electrical  Engineers. 


VOLTS    OR    AMPERES. 
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Note  :  The  unit  of  electric  power  is  the  watt,  or  the 
equivalent  product  of  one  volt  and  one  ampere.  746  watts 
constitute  one  Electric  Horse  Power,  which  is  equivalent  to 
the  mechanical  horse  power  of  550  foot  pounds  per  second. 


Hence 


volts  X  amperes 
746 


=  E.  H.  P. ,  from  which  formula  the 


figures  in  the  body  of  the  table  have  been  calculated  for  the 
index  figures  on  the  upper  and  left  hand  edges  of  the  table, 
which  stand  for  either  volts  or  amperes. 

Example  :  What  electrical  horse  power  do  no  volts  and 
'55  amperes  represent?  At  the  junction  of  the  respective 
columns  of  no  and  55,  we  find  8.107,  which  is  the  result 

,                    .       volts  X  amperes        .,    u    _ 
of  the  operation  a    ~  *"  H-  Pl 

Example  :  What  is  the  E.  H.  P.  corresponding  to  550 
volts  and  70  amperes  ? 

Ans.     5.159X1°—  51-59  (since  550—55X10.) 

Example  :  How  many  E.  H.  P.  are  contained  in  an  arc 
light  circuit  carrying  9.5  amperes  under  a  pressure  of  3000 
volts?  Ans.  9.5  volts  X  3°  amperes  =  3.82,  which, 
multiplied  by  10=38.20  E.  H.  P.  (since  9. 5  ^ ?S  and 
3O0o  =  3oXIO°-   Hence.  \'o=  10.  the  required  multiplier.) 

In  the  same  manner,  either  from  the  table  direct  or  by 
an  application  of  the  formula,  the  electrical  horse  power 
may  be  found  for  any  combination  of  volts  and  amperes. 

Copyrighted    \  89,  b>   \Y.  F.  D.  Crane. 


THE    ELECTRIC    AGE. 


ON"  THE  RESPECTIVE  MERITS  OF  CONTIN- 
UOUS AND  ALTERNATING  CURREN 


The  question  has  been  very  often  discussed 
whether  it  is  preferable  to  make  use  of  continu- 
ous or  alternating  currents  in  an  installation  of 
any  importance ;  the  question  has  been  for 
some  time  to  the  fore,  and  the  most  celebrated 
electricians  have  held  diverse  opinions  as  to 
the  respective  merits  of  the  two  systems. 

Undoubtedly  each  system  has  its  advantages 
and  its  demerits,  and  the  recent  progress  made 
in  alternating  currents  has  placed  them  in  a 
position  to  hold  their  own  in  the  controver- 

If  we  discuss  the  matter,  says  M.  Dubourg 
in  La  Lum.  1  'ique,  it  is  because  we  have 
seen  in  a  foreign  publication  (Ehkiro.'echnisches 
Echo)  a  lengthy  argument  in  favor  of  continu- 
ous currents  and  accumulators,  which  appears 
to  us  sufficiently  interesting  to  be  reproduced. 

The  article  commences  with  an  exposition 
of  the  system  of  continuous  currents  with  : 
and  5  conductors.    We  quote  from  the  principal 
passages. 

In  the  old  central  stations  the  radius  of  dis- 
tribution does  not  extend  beyond  50c  metres. 
The  conductors  in  the  dual  conductor  system 
are  not  so  costly  as  to  furnish  an  argument  for 
their  abandonment. 

Their  weakness  is  in  the  area  of  distribution, 
which  makes  it  necessary,  generallv  speaking, 
to  instal  the  central  stations  in  the  quarters  to 
be  lighted  ;  that  is  to  say,  in  the  most  popu- 
lous quarters. 

The  invention  of  transformers  has  furnished 
a  method  of  transmitting  electricity  from  a 
single  station  even  to  out-of-the-way  quarters. 
True  it  is  that  to  do  this  it  is  necessary  to  waive 
some  of  the  advantages  obtainable  from  con- 
tinuous currents  when  employed  with  the  dual 
conductors.  It  is  necessary  that  the  primary 
conductors  should  be  worked  at  a  high  tension, 
and,  consequently,  that  transformers  should  be 
imroduced  to  form  an  intermediary  ;  thus  in- 
troducing a  new  cause  of  accidents  and  losses. 
It  has  been  found  necessary  to  abandon  the 
use  of  the  continuous  current  to  some  ex: 

The  progress  made  in  transformers  has 
compelled  a  corresponding  advance  towards 
perfection  in  the  system  of  continuous  currents 
by  making  the  principal  conducors  work  at 
the  highest  tension,  thus  allowing  for  a  diminu- 
tion of  the  section  of  these  conductors. 

From  this  has  resulted  the  system  of  three 
and  finally  of  five  conductors  ;  from  it  also  we 
have  the  system  of  indirect  distributions  with 
the  aid  of  secondary  generators,  as  well  as  ac- 
cumulators, transformers  of  continuous  cur- 
rents, and  dynamos  for  transmission  to  long  dis- 
tances. 

We  will  not  speak  of  the  two  last  because, 
within  our  knowledge,  their  employment  has 
not  been  successful  so  far.  The  principle  of 
the  three-lead  system  is  as  follows  :  There  are 
always  two  groups  of  lamps  in  the  principal 
circuit,  and  these  are  joined  together  in  a 
series.  These  groups  are  connected  together 
by  a  conductor  which  derives  all  difference  of 
potential  from  the  side  of  the  dynamos  where 
the  tension  is  least. 

In  placing  the  lamps  in  a  series  of  twos  we 
can  make  use  of  conductors  of  a  section  which 
is  less  by  half,  and  afford  a  loss  of  tension 
double  that  of  the  dual  conductor  system  ;  it 
will  be  enough  therefore  if  the  principal  con- 
ductors have  one-fourth  the  diameter  which 
they  would  otherwise  have. 

We  will  now  point  out  a  primary  drawback— 
viz.,  that  instead  of  one  large  dynamo  we  must 
make  use  of  two  small  ones,  and  consequently 
we  shall  require  duplicate  measuring  apparatus 
and  commutators  Further,  it  will  be  neces- 
sary always  to  have  the  same  number,  more 
or  less,  of  lamps  working  in  each  half  of  the 
circuit,  as  otherwise  there  will  be  no  compen- 
sation. 

It  is  possible  to  imagine  the  three-conductor 


system  in  another  form  :  Instead  of  two  dy- 
namos in  circuit  each  of  them  with  100  volls 
difference  of  potential,  we  have  one  large  dy- 
namo with  a  double  E    M.  F. 

However,  as  in  this  case  the  conductor-com- 
pensator cannot  be  led  up  to  the  dynamo,  it 
will  become  necessary  to  insert  in  both  parts 
of  the  circuit  an  absolutely  equal  number  of 
lamps.  But  as  in  practice,  even  with  an  excel 
lent  installation,  this  is  hardly  possible,  it  will 
also  become  necessary  to  insert  resistances  into 
the  part  which  has  least  current,  and  to  keep 
-them  there  until  the  currents  in  both  portions 
become  equal.  The  best  compensation  resist- 
ances will  be  found  to  be  batteries  of  accumu- 
lators, because  they  give  back  a  part  of  the 
stored-up  energy,  and  allow  of  a  part  of  the 
electricity  they  hare  received  being  used,  and 
that  directly  their  circuit  receives  an  excess  of 
current 

One  advantage  of  the  three  conductors  over 
the  two-conductors  system  is  that  it  allows  of 
the  current  being  economically  distributed 
w.thin  a  radius  of  1,200  metres.  'I  he  disad- 
vantages of  the  system — which,  however,  aie 
not  fundamental — are  :  that  the  electro-motive 
force  of  the  electric  installations  of  the  central 
station  is  a  little  higher,  the  regulating  is  a 
trifle  more  complicated,  and  the  installation 
for  large  buildings  is  rather  more  costly,  it  is 
neces  ary  to  introduce  the  three  conductors 
into  each  building,  and  that  the  lamps  must 
be  divided  into  two  groups. 

Siemens  and  Halske  say  that  with  the  three- 
conductors  system  it  is  possible,  without  aug- 
menting the  cost  of  the  wire,  to  dispense  with 
the  resistance  adjustment  for  the  principal  con- 
ductors ;  and  they  say  this  will  mean  a  great 
.plification  in  the  regulating  apparatus. 

M.   Schuckert  admits  that  the  system  allows 
of  economy  of  wire  as  compared  with  the  two- 
conductors  system  :  but  he  prefers  the  latter  as 
being  the  more  simple  to  instal.   and  as  offer 
ing  greater  security  in  u-e. 

On  the  other  hand,  the  Helios  Company,  of 
Cologne,  instances  two  cases  of  installat  ons  in 
which  the  conductors  were  destroyed  by  polar- 
ization of  the  dynamos. 

The  five-conductors  system  is  only  the  logic- 
al development  of  the  three-conductors  system. 
It  is  composed  of  two  portions,  having  each 
three  conductors,  and  placed  in  series.  It  has 
been  recommended  by  Siemens  and  Halske. 
It  may  be  worked  either  with  the  separated  dy- 
namos, as  in  the  case  of  the  three-conductors 
tern  or  with  one  dynamo  and  four  compen- 
sation resistances,  or  four  batteries  of  accumu- 
lators. 

The  tension  in  the  principal  conductors  is 
about  400  volts  :  that  between  the  two  neighbor- 
ing ones  is  about  10c  volts. 

The  branching  off  of  the  conductors  may  oc- 
cur at  a  subordinate  station,  and,  in  certain 
cases,  one  may  fix  the  place  for  producing  the 
current  at  a  distance  from  the  distributing  zone. 

The  central  conductor  may.  if  necessary,  be 
divided  into  two,  so  that  on  eithe^  side  of  the 
road  three  conductors  shall  pass,  each  side 
being  served  by   its  line  of  three  cables. 

So  far,  we  have  no  really  practical  experi- 
ence of  this  system  :  further,  its  application  has 
been  very  contradictory. 

Siemens  and  Halske,  thanks  to  an  ingenious 
combination  of  accumulators  and  of  incande;- 
cent  lamps  placing  themselves  in  circuit  auto- 
matically, thanks  also  to  the  method  of  dispo- 
sition invented  by  Thompson,  hope  to  be  able 
to  maintain  without  difficulty  an  equal  tension 
in  the  four  circuits  of  consumption. 

If  we  may  believe  them,  the  laying  of  the 
canalization  is  not  more  complicated  than  in 
the  three- conductors  system,  since  the  distribu- 
tory  conductors  are  composed  of  three  wires. 

Mr.    Miller  observes  that  the  ccst  of  the 
tern  is  greater   in    consequence   of  the   great 
number  of  points    from  which   the  current  is 
taken  :  of  the  very  great  number  also  of  appa- 
ratus needed  for  the  measuring,  circulating  and 


regulating  of  the  current ;  of  the  very  great 
costliness  of  house  installation,  and  of  the  ne- 
cessitv  for  distributing  the  consumption  in  four 
equal  portions  The  difficulty  of  distributing 
the  current  and  of  regulating  it  will  limit  the 
application  of  the  system  unless  recourse  is  had 
to  accumulators. 

According  to  the  Helios  Company  of  Co- 
logne, the  five  conductors  system  is  a  very 
dangerous  one,  owing  to  the  400  volts  tension 
which  it  demands.  This  system,  according  to 
the  writer  in  the  Elecktrolechnisches  Echo,  per- 
mits of  a  rational  distribution  of  energy  to  a  dis- 
tance of  3,oco  metres  from  the  central  station. 
On  the  same  authority  we  learn  that  stations  on 
this  system  are  go:ng  to  be  established  at 
Trent,  Vienna,  Paris,  and  Koenigsberg  in  Prus- 
sia. 

As  regards  Paris  we  believe  the  Clinchy  sec- 
tion is  the  one  which  has  been  chosen  for  this 
purpose,  but  we  do  not  know  whether  the  plan 
will  be  carried  out  There  is  nothing  to  pre- 
vent the  employment  of  systems  with  more 
than  five  conductors  for  the  distribution  of  con- 
tinuous currents,  but  then  the  ramification  at 
the  points  of  consumption  and  the  maintenance 
of  the  tension  would  be  very  difficult  The 
number  of  conductors  of  batteries  of  accumula- 
tors or  of  resistance  required  would  be  so  great 
that  this  method  of  direct  distribution  of  the 
current  may  provisionally  be  looked  upon  as 
impracticable.  Furthermore,  the  commutator, 
which  is  pait  of  all  continuous  current  ma- 
chines, will,  practically,  not  permit  of  the  pro- 
duction of  currents  at  a  very  high  tension. 

It  is  possible,  however,  to  achieve  this  high 
tension,  not  merely  by  direct  ramification,  but 
also  by  the  aid  of  transformers  and  of  second- 
ary generators,  especially  with  the  assistance 
of  batteries  of  accumulators. 

We  have,  fi  r  example,  ten  groups  of  accumu- 
lators inserted  in  successive  series  ;  from  a  dis- 
tant station  they  are  charged  with  i.coo  vo  ts 
tension  ;  for  the  discharge  they  are  grouped  in 
parallel,  and  arranged  in  the  lines  of  distribu- 
tion at  100  volts  tension,  Accor  ing  to  our  au- 
thority, there  are  many  partisans  of  the  alterna- 
ting current,  even,  who  admit  that  this  system 
would  be  the  better  did  not  the  accumulators 
leave  so  much  to  be  desired  as  regards  their 
price  and  the  loss  involved,  for  which,  so  far, 
no  remedy   has  been  discovered. 

Mr.  Kittler  proposes  to  organize  the  central 
station  at  Frankfort  with  alternating  curren  s. 
with  the  design  of  u'timately  transforming  it 
according  to  the  principle  above  mentioned. 

Another  function  reserved  for  accumulators 
is  to  serve  as  a  reservoir  in  case  of  disturb- 
ances taking  place  in  the  working  of  the  dyna- 
mos. With  accumulators  in  reserve  in  the  sec- 
ondary stations,  we  could  better  count  upon 
being  able  to  furnish  the  light  without  fear  of 
sudden  interruption  ;  moreover,  the  dynamos 
would  be  considerably  relieved  during  the 
evenings,  so  that  the  installation  of  the  ma- 
chines could  be  reduced  ;  and.  furthermore, 
the  principal  conductors  might  be  smaller ; 
ly,  the  day  service  and  the  late  night  ser- 
vice, which  are  so  costly  without  accumula- 
tors, might  become  economical. 

The  day  service  without  accumulators  is  as 
expensive  as  having  a  great  number  of  central 
stations,  especially  those  which  make  use  of 
alternating  currents,  suspending  the  service 
during  the  day. 

The  author  of  the  article  in  the  Echo  men- 
tions some  criticisms  on  the  employment  of 
accumulators. 

Siemens  and  Halske  estimate  that,  the  facto- 
ries being  only  in  full  work  during  one  or  two 
hours  of  the  night,  the  employment  of  accumu- 
lators will  admit  of  the  equalization  or  regula- 
tion of  the  work. 

They,  the  efore,  recommend  the  use  of  ac- 
cumu'aiors  where  the  consumption  is  great. 

M.  Ruhlmann  thinks  that  in  a  region  where 
electric  energy  is  constantly  at  work  accumu- 
lators are  not  needed,  except  in  a  small  num- 
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ber  of  cases,  such  as  for  relief  lighting  in  case 
of  sudden  extinction,  and  for  electrolytic  appli- 
cations. 

According  to  the  Frankfort  Commission,  it  is 
betier,  in  a  large  installation,  to  have  reser- 
voirs of  electricity  than  to  have  large  machines 
working  during  the  diy.  When  the  consump- 
tion falls  off  motors  will  be  ut  lized  in  charging 
the  accumulators  ;  but  in  order  to  obtain  all  the 
results  possible,  they  must  be  distributed 
among  divers  points,  such  as  secondary  sta- 
tions, in  order  to  relieve  ihe  cables. 

It  should  be  mentioned,  says  the  author, 
that  the  advocates  of  continuous  currents  exag- 
gerate the  cost  of  the  deprechtion  and  working 
of  the  accumulators. 

He  enumerates  the  advantages  of  the  con- 
tinuous current  system  as  follows  :  — 

i.  The  continuous  currents  are  extremely 
economical  in  work,  and  they  may  be  placed 
in  circuit  as  desired. 

2.  The  slight  tensions  employed  render  the 
danger  of  death  or  fire  much  less. 

3.  The  arc  lamps  fed  by  continuous  cur- 
rents are  irreproachable  ;  they  burn  steadily 
and  noiselessly. 

4 .  The  motors  cannot  be  too  highly  praised  ; 
it  is  equally  easy  to  maintain  a  constant  speed 
as  to  vary  this  speed  at  will. 

5.  It  is  possible  to" accumulate  electric  ener- 
gy and  apply  it  to  various  purposes. 

The  author  then  enumerates  the  demerits  of 
the  system. 

1.  The  central  station  must  necessarily  be 
in  the  centre  of  the  region  supplied. 

2.  The  zone  of  distribution  is  limited — that 
is  to  say,  unless  we  choose  to  employ  conduc- 
tors at  a  price  out  of  proportion  to  the  profits, 
or  to  suffer  enormous  leakage  of  electricity. 

3.  The  system  is  too  costly  for  use  in 
spaisely  populated  quarters. 

4.  The  arc  lamps  fed  by  the  continuous 
currents  must  be  connected  in  series  of  twos, 
or  the  energy  of  the  one  must  be  taken  up  by  a 
resistance. 

The  author  deals  with  an  objection  taken  by 
the  Frankfort  Commission,  viz.,  that  the  degree 
of  efficacy  of  the  electrical  apparatus  of  a  cen- 
tral station  is  only  shown  by  the  amount  of 
coal  consumed,  and  that  this  repiesents  only  a 
feeble  proportion  of  the  total  cost  of  the  estab- 
lishment and  of  the  distribution  of  the  electric 
current. 

This  assertion  is  in  accordance  with  the  facts, 
but  it  might  lead  persons,  whose  knowledge  of 
the  whole  question  of  central  stations  is  slight, 
to  believe  that  the  quantity  of  coal  is  of  little 
importance  from  the  point  of  view  of  the  prof- 
its to  be  made  out  of  the  enterprise,  which  is 
not  the  case. 

The  salaries,  the  cost  of  repairs,  interest  and 
depreciation  for  a  well-installed  central  station 
are  absolutely  invariable  in  amount.  That 
which  varies  with  the  activity  of  the  factory  is 
the  cost  of  working,  and  not  merely  the  con- 
sumption of  coal.  This  cost  of  working,  to- 
gether with  the  wear  and  tear  of  the  lamps,  is 
the  only  thing  which  is  variable  in  the  installa- 
tion, the  receipts  being  fixed.  The  profits  of 
the  enterprise  vary  only  in  consequence  of  the 
variation  of  the  cost. 

Let  us  now  proceed,  with  the  author,  to  ex- 
amine the  disadvantages  of  stations  working 
with  continuous  currents  : 

1.  The  necessity  for  the  central  station  to 
be  in  the  centre  of  the  area  supplied. 

Land  is  costly.  But  for  an  ex-central  station 
the  cost  of  conductors  and  the  uncertainty  as 
regards  the  regularity  of  the  lighting  are  greater 
in  direct  proportion  to  the  distance.  Per  contra, 
the  five-conductors  system,  being  capable  of 
supplying  a  radius  of  3.000  metres,  it  is  possible 
to  place  the  central  station  at  a  considerable 
distance  away. 

Furthermore,  whichever  system  be  employed 
circumstances  will  arise  to  make  the  acquisi- 
tion of  this  or  that  piece  of  ground  necessary. 

The  noise  made  by  the  plant  depreciates  the 


value  of  the  surrounding  propetty.  By  making 
solid  foundations  and  by  making  use  of  large 
slow  speed  direct  action  dynamos,  this  draw- 
back may  be  lessened,  if  not  got  rid.  of  alto 
gether.  The  working  of  the  central  factory 
will  not  be  found  more  troublesome  than  is 
the  case  with  numerous  other  enterprises, 
especially  if  towards  the  end  of  the  night  accu- 
mulator working  is  used. 

There  is  the  fetching  of  the  coal  and  the  car- 
rying away  of  the  cinders,  and  these  obstruct 
the  roadway.  The  reply  to  this  is  that  as  the 
carts  are  loaded  and  unloaded  in  the  frctory 
yard  the  general  traffic  is  not  impeded.  Some- 
times, in  carrying  the  coal,  &c,  it  becomes 
necessary  to  make  detours  by  which  the  net 
cost  of  coal  is  increased. 

It  is  difficult  to  obtain  water  for  condensing 
purposes,  nor  is  there  any  outlet  for  it  after  use. 
We  may  observe  that  the  factory  should  always 
be  built  where  water  is  procurable  ;  as  regards 
the  second  objection  it  will  very  rarely  occur. 

The  smoke  is  sometimes  a  nu'sance  to  the 
neighborhood.  This  objection  may  be  com- 
pletely obviated  ;  witness  the  central  factories 
at  Berlin. 

There  is  danger  from  the  explosion  of  the 
boilers,  especially  in  the  case  of  stations  where 
the  number  of  boilers  is  considerable.  But  has 
not  a  central  factory  more  interest  in  avoiding 
explosions  than  any  other,  since  the  least  ir- 
regularities will  have  their  immediate  conse- 
quences on  the  production  of  light? 

The  zone  of  distribution  is  limited  as  regards 
the  present,  unless  we  choose  to  employ  con- 
ductors at  a  price  out  of  proportion  to  the  prof- 
its, or  to  submit  to  an  enormous  leakage  of 
electricity  ;  but  this  objection  applies  also  to 
gas. 

The  author  advances  another  objection,  viz., 
that  if  private  individuals  take  to  installing  elec- 
tricity in  their  houses  it  will  mean  so  many 
clients  less  later  on.  This  is  evident :  but  when 
later  on  the  central  station  comes  to  offer  its 
services  to  these  people  ffiey  will  have  recourse 
to  it  if  it  is  worth  their  while. 

An  important  question  for  large  towns  is 
wh-ther  the  central  station  should  be  divided 
into  several  stations,  or  whether  it  is  practi- 
cable to  have  secondary  stations.  Directly  a 
central  station  oversteps  a  certain  limit,  it  ne- 
cessitates almost  as  many  inspectors  and  em- 
ployes as  two  small  stations  conveniently 
placed. 

The  cost  of  working  is  not  considerable  ; 
there  is  only  the  cost  of  the  first  establishment, 
which  is  slightly  lower.  The  division  has  the 
advantage  of  securing  a  much  greater  regular- 
ity in  working  ;  since  should  it  happen  that  one 
of  the  central  stations  suddenly  stops  work, 
many  quarters  could  be  supplied  by  the  second 
station,  supposing  that  the  two  lines  meet ;  and 
if  by  an  accident  one  of  the  stations  should  be 
disabled,  one  could  even  provide  for  an  inter- 
mediary supply  of  electricity  in  a  combination 
of  lines.  During  the  day  the  electricity  could 
be  supplied  by  one  station  only,  whilst  the 
others  were  at  rest. 

When  these  two  systems  were  contending 
for  the  lighting  of  London,  it  was  insisted  that 
it  only  required  the  breaking  of  the  principal 
cable — caused,  for  example,  by  the  falling  in  of 
a  tunnel  through  which  the  conductors  pass — 
in  order  to  plunge  an  entire  town  in  darkness. 
It  is  necessary,  also,  to  take  into  account  acci- 
dents due  to  malevolence. 
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The  West  End  Railway  of  Boston. — This  road 
is  meeting  with  great  success  as  an  electric 
railway.  The  open  winter  is  very  favorable  to 
the  carrying  on  of  the  work  of  extending  the 
line.  Everybody  in  Boston  seems  to  be  of  one 
mind,  and  that  is  that  the  road  is  a  great 
success. 

Carnegie,  Phipps  cv.  Co. 's  steel  works  at 
Beaver  Falls,  Pa.,  are  to  be  illuminated  through- 
out by  electricity. 
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419,618.  Electric  railway  system.  Thomas 
E.  Adams,  Cleveland,  Ohio. 

419.633.  Galvanic  battery.  Wm.  Burnley, 
North  East.  Pa.,  assignor  of  two  thirds  to  Chas. 
A.  Hitchcock,  same  place,  and  Samuel  A. 
Davenport,  Erie,  Pa. 

419,642.  Insulator  for  Electric  Wires.  Isaac 
P.  Cornog,  Philadelphia,  Pa. 

419,645.  Telephone  Circuit  and  Apparatus. 
John  N.  Culbertson,  Buffalo,  N.  Y. ,  assignor  to 
the  American  Bell  Telephone  Company,  Bos- 
ton,  Mass. 

419.660.  Electric  Commutator.  Ludwig 
Gutmann,  Fort  Wayne.  Ind. 

419.661.  Dynamo  Commutator.  Ludwig 
Guttmann.  Fort  \Va\ne,  Ind. 

419.662.  Electric  Commutator.  Ludwig 
Guttmann,  Fort  Wayne,  Ind. 

419.663.  Method  of  producing  alternating 
Electric  Currents.  Ludwig  Guttmann,  Fort 
Wayne,  Ind. 

419664.  Alternating  current  Motor  Regula- 
tor.    Ludwig  Guttmann,  Fort  Wayne,  Ind. 

419.673.  Electrical  Railway  System.  Thos. 
H.  Hicks,  Detroit,  Mich.,  assignor  by  direct 
and  mesne  assignments  to  the  Electrical  Inven- 
tion Company  of  Michigan. 

419.674.  shield  or  Protector  for  Electric 
Conductors  of  combined  gas  and  electric  fix- 
tures.    John  C.  Hollings,  Boston,  Mass. 

419,709  Electric  Railway  System.  Charles 
Richter,  Camden,  N.  J. 

419,710.  Electric  Protector  System.  Arthur 
C.  Robbins,  Brooklyn,  X.  Y. 

4-9,727.  Method  of  treating  secondary  bat- 
tery plates.  Charles  Sorley,  New  York,  N.  Y. , 
assignor  to  the  Anglo-American  Electric  Light 
Manufacturing  Company  of  West  Virginia. 

419.728.  Electrode  for  Secondary  Batteries. 
Charles  Sorley,  New  York,  N.  Y. ,  assignor  to 
the  Anglo-American  Electric  Light  Manufactur- 
ing Company  of  West  Virginia. 

419.730.  Galvanic  Battery.  Lucius  T.  Stan- 
ley, Brooklyn,  N.  Y. ,  assignor  to  the  Stanley 
E  ectfic  Company,  Philadelphia.  Pa. 

419.731.  Portable  Faradic  Battery.  Lucius 
T.  Stanley,  Brooklyn,  N.  Y. ,  assignor  to  the 
Stanley  Electric  Company,  Philadelphia,  Pa. 

419.733.  Cut-Out.  Charles  B.  Story,  Bruns- 
wick, Me. 

419,  740.  Electro-Thermal  Current  Regulator. 
Frank  C.  Wagner,  Ann  Arbor,  Mich. 

419,753.  Electric  Locomotive.  William  H. 
Darling,  New  York,  N.  Y. ,  assignor  of  two- 
thirds  to  Leo  Bock,  Jr.,  and  Gardner  P.  Harring- 
ton, both  of  same  place. 

419766  Electric  Door  Opener.  AdoGlaeser, 
Brooklyn,  X.  Y. 

419,771.  Overhead  Contact  and  Switch. 
Robert  W.  Hawkesworth,  East  Orange,  N.  J. 

419,774.  Gabanic  Battery.  William  E.  Irish, 
Cleveland.  Ohio,  assignor  to  the  Irish  Electric 
Company,  same  place. 

419,776.  Electrical  Clock.  Ansel  B.Jones, 
Cleveland,  Ohio. 

419,805.  Thermo-Dynamic  Motor.  Carl  W. 
Weiss,  Brooklyn,  assignor  of  one  half  to  Chas. 
Kruse.  Xew  York,  N.  Y. 

419.808  Electric  Motor.  Le  Roy  S.  White, 
Waterbury,  Conn. 

419,829.  Electric  Lamp.  Sam  B.  Cobb, 
Chicago,  111. 

419,841.  Electric  Railway.  Mark  W.  Dewey. 
Syracuse,  N.  Y. ,  assignor  to  the  Dewey  Corpora- 
tion, same  place. 

419,861.  Electric  Reciprocating  Tool.  Harry 
N.  Marvin,  Syracuse,  N.  Y. 

419,902.  Automatic  Fire  Alarm.  Eugen 
Wider,  Stuttgart,  Wurtemberg.  Germany. 

419,923.  Electrical  Conductor.  Hiram  H. 
Carpenter,  New  York,  N.  Y. 

419,986.  Mechanical  Telephone.  Robert  C 
M.  Bowles.  Boston,  Mass. 
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GAS  BATTERY. 


The  purpose  of  this  invention  is  the  direct  con- 
version into  electricity  of  the  energy  contained  in 
gases  by  means  of  the  apparatus  described  below. 

Attempts  in  this  direction  have  already  been 
made  at  different  times,  but  all  unsuccessfully,  in 
part,  on  account  of  the  unsuitable  construction  of 
the  apparatus  proposed,  and  in  part  from  the  use 
of  the  gases  in  wrong  proportions. 

All  gases  or  vapors  may  be  applied  in  pairs  so 
that  their  reaction  in  a  battery  of  suitable  con- 
struction may  yield  an  electric  current.  I  use  by 
preference  either  two  gases,  each  belonging  to  one 
of  the  classes  a  and  b,  or  a  gas  and  a  liquid. 

The  gases  may  be  :  a,  hydrogen,  water  gas, 
generator  gas,  coal  gas,  or  all  the  vapors  of  the 
more  or  less  volatile  hydro-carbons  of  mineral  oil, 
such  as  petroleum,  gasoline,  naphtha,  etc.  :  and, 
on  the  other  hand,  6,  air,  oxygen,  chlorine,  fluo- 
rine, etc. 

In  the  cases  where  I  use  a  gas  and  a  liquid,  the 
one  selected  is  used  in  place  of  a  gas  of  the 
class  b. 

Hydrogen  peroxide  (  H2  Qa  )  or  nitric  acid  is 
suitable. 


may  be  condensed  in  a  liquid,  such  as  water,  and 
introduced  into  the  cells. 

Such  a  battery  is  shown  in  the  accompanying 
figures,  where  fig.  i  shows  a  longitudinal  section, 
and  fig.  2  a  plan  and  section  of  a  single  electrode 
with  its  contact 

The  apparatus  consists  of  a  holder  a,  prefeiably 
of  metal,  and  of  any  desired  form.  I  have  given 
it  here,  as  the  most  suitable,  a  cylindrical  form. 
The  holder,  a,  is  provided  with  a  bottom  or  cover, 
a.  a.  by  means  of  which  it  can  be  closed  hermet- 
ically, either  with  screws  or  in  any  other  known 
and  suitable  manner.  In  this  holder,  a,  are  the 
cells,  formed  each  of  two  electrodes,  c,  the  latter 
forming  an  interval.  As  electrodes,  I  use  porous 
carbon  in  plates  or  any  other  form  ;  here,  e.  g. , 
they  have  the  form  of  discs,  to  suit  the  receiver,  a. 

Each  electrode,  c,  is  enclosed  by  a  metal  ring,  d, 
which  is  preferably  (as  shown  in  fig.  2).  provided 
at  one  part  with  a  projection,  d1- 

This  ring  serves  exclusively  for  securing  a  good 
contact  for  conducting  the  electricity  into  the  two 
polar  wires,  and  can,  therefore,  be  replaced  by  a 
piece  of  any  other  conductive  material  of  any  other 
convenient  shape,  which  can  be  connected  with 
the  carbon. 

Any  oxidation  or  formation  of  salt  at  the  surface 
of  contact  of  the  ring,  d,  or  its  substitutes,  arising 
from  the  penetration  of  the  reagents  in  the  porous 
electrode,  may  be  prevented  by  closing  the  pores 
near  the  surface  of  contact  with  paraffin. 

In  order  to  keep  the  electrodes,  c,  at  suitable 
intervals  for  the  formation  of  cells,  there  is  placed 
between  each  two  electrodes  an  insulation,  e,  of 
hard  caoutchouc,  pressed. paper,  or  any  other  in- 
sulating mass,  which  must  fit  accurately  and  closely 


fig.  1. 


The  above-named  gases  of  either  or  of  both 
classes  may,  as  described  below,  be  used  either  in 
their  natural  state  or  compressed  into  a  liquid, 
preferably  water. 

It  is  especially  important  that  all  the  gases 
which  I  employ  are  not  generated  in  my  apparatus 
itself,  but  independently  according  to  any  known 
or  customary  process. 

Two  gases  having  the  properties  above  men- 
tioned— t.  g.,  coal  gas  on  the  one  hand  and  oxv- 
gen  or  air  on  the  other — are  generated  or  stored 
separately.  Each  gas  is  then  forced  into  a  special 
holder — a  pressure  reservoir — in  which  a  pressure 
of  any  required  height  can  be  maintained  as  nearly- 
constant  as  possible.  The  pressure  is  given  to  the 
gases  by  any  known  apparatus,  pumps,  etc.,  and 
preferably  direct  Each  of  the  gases  is  then  passed 
under  pressure  into  the  battery  or  current  generator 
to  be  described  below,  where  they  remain  at  equal 
pressure,  and  still  separated  from  each  other  by  the 
electrodes. 

The  pressure  may  be  strong  enough  to  liquefy 
either  or  both  gases,  though  this  is  not  necessary 
for  the  result     Or  the  gases,  or  either  of  them, 


fig.  2. 

into  the  recipient,  a.  After  prolonged  experiments 
I  have  succeeded  in  finding  a  mass  which  fulfils  in 
the  best  manner  both  purposes  of  the  rings,  e,  i.e., 
insulation  of  the  electrodes  and  rendering  the  re- 
cipient, a,  compact.  It  is  asbestos.  I  use  rings 
moulded  of  asbestos,  or  cut  out  of  plates  which 
have  been  already  employed  for  similar  purposes. 
The  electrodes,  c.  which  with  their  rings,  d.  are 
smaller  in  diameter  than  the  internal  diameter  of 
a,  and  are  also  surrounded  by  insulating  rings.  /, 
of  hard  caoutchouc,  or  preferably  of  asbestos, 
fitting  closely  on  the  insulating  rings,  e.  As  it  may 
be  seen  from  fig.  1,  a  number  of  electrodes  with 
their  metallic  divisions  and  insulating  rings,  form 
a  series  of  cells  separated  from  each  other.  Every 
alternate  interval,  w,  i.e  ,  the  space  between  even- 
two  cells,  is  completely  filled  with  a  liquid  con- 
ductor, for  instance  acidulated  water. 

Tnese  intervals,  instead  of  being  filled  with  a 
liquid  conductor,  may  contain  porous  non-con- 
ductive bodies,  plates  or  discs  in  which  the  liquid 
conductor  is  absorbed  and  thus  effects  a  connection 
between  the  electrodes. 

All  the  cells  of  even  numbers  2,  4,  6,  8,  etc., 
contain  one  gas.  and  the  odd  cells,  I,  3.  5.  7,  etc,, 
the  other.  All  the  electrodes  which  form  cells  for 
the  same  gas  are  in  conductive  connection  with 
each  other. 

The  introduction  and  removal  of  the  gases  and 
the  water  into  and  from  the  cells  is  effected  as  fol- 
lows :  the  cover  or  one  end  of  the  recipient,  a,  is 


provided  with  eight  apertures.  Of  these,  g  is  the 
one  gas  inlet  (eg,  hydrogen)  and  gl  the  correspond- 
ing outflow  :  h  is  the  other  inflow  for  gas  (e.  g.  ox- 
ygen 1  and  hl  the  corresponding  outflow  ;  ;' is  the 
inflow  and  i1  the  efflux  for  the  acidulated  water. 

At  k  and  k1  are  the  two  negative  and  positive 
polar  c  amps  corresponding  to  the  apertures  g,  gl , 
h,  hl ,  k  and  k1 ;  all  the  insulating  and  tightening 
rings  of  the  apparatus  are  provided  with  apertures 
which  coincide  with  each  other  so  as  to  form  the 
channels  g- .  g3,  h2 ,  h3 ,  etc.,  through  which  the 
gases  or  the  acidulated  water  flow  in  or  out 
Each  of  the  insulating  rings,  e,  is  traversed  in- 
wardly by  one  of  the  influx  or  efflux  channels,  or 
provided  with  a  notch,  e1  or  e-,  by  which  is  effected 
a  communication  of  the  channel  in  question  with 
the  interior  of  the  cell  formed  by  the  insulating 
ring  affected.  Each  cell  and  each  interval  has  thus 
an  influx  and  an  efflux  aperture,  e1  and  e  -.  The 
hydrogen — e.g.,  here  employed — is  introduced  at 
§",  passes  through  the  channel,  g- ,  and  enters  the 
cells,  2,  4,  6,  8,  etc.,  through  the  apertures,  e1, 
e1,  e1.  11  fills  the  cells  and  passes  out  through 
the  openings,  e '-,  e-,  e-,  into  the  exit  channel,  g  3, 
leaving  the  apparatus  at  g  \  Here,  as  at  the  other 
efflux  openings,  h  ■  and  i1,  a  pressure  valve  must 
be  applied  in  order  to  regulate  the  flow.  As 
such  valves  are  well  known  articles  of  trade,  they 
need  not  be  here  described.  The  filling  of  the 
cells,  1,  3,  5.  7.  with  the  other  gas  and  that  of  the 
intervals,  to,  with  acidulated  water  are  also  effected 
in  the  manner  just  described.  The  electric  con- 
duction to  the  poles,  k,  k  1,  is  effected  as  follows  : 

The  projections,  d1,  of  the  metal  rings,  d,  or 
the  connecting  pieces  in  place  of  the  latter,  are 
perforated  in  such  a  manner  that  a  metal  rod.  /, 
passes  through  each  of  these  apertures,  d-.  or 
rings,  d,  or  through  those  of  the  substituted  con- 
necting pieces.  The  electric  connection  of  the 
electrodes  with  the  two  polar  clamps,  k  and  k  1,  is 
effected  by  means  of  the  two  metal  rods,  /,  ll, 
which  proceed  from  the  latter,  pass  through  all  the 
insulating  rings  in  the  apparatus,  and  are  in  con- 
tact with  the  corresponding  electrodes  by  means  of 
the  projections,  d~ ,  of  the  rings,  d,  through  the 
openings  of  which  they  pass.  The  pressure  at 
which  the  liquid  conductor  (eg.,  acidulated  water) 
is  passed  into  the  intervals  depends  on  the  pressure 
of  the  gases  in  the  cells  ;  hence  the  influx  and 
efflux  of  the  water  as  well  as  of  the  gases  must  be 
regulated  by  valves. 

The  apparatus  may  be  simplified  as  follows  : — 
Instead  of  using  cells  from  which  the  gas  passes 
into  the  electrodes,  the  electrodes  themselves  may 
be  connected  with  the  gas  inlet  in  the  apparatus, 
so  that  the  gases  pass  direct  into  the  pores  of  the 
electrodes,  which  thus,  in  connection  with  the 
liquid  conductor,  produce  the  same  effect  as  that 
of  the  arrangement  above  described.  The  cells  1, 
2»  3.  4,  5  for  the  gases  are  thus  dispensed  with, 
whilst  the  position  of  the  electrodes  remains  the 
same,  since  they  are  only  separated  by  the  intervals 
containing  the  liquid  conductor. — Paul  Scharf  in 
ZeiJschrift  fitr  Elektrotcchnik. 

The  Broadway  line  of  electric  cars  in  St  Louis 
has  begun  operations  after  ij  months  of  experi- 
mentation They  are  running  regularly  to  the 
satisfaction  of  the  company. 

The  Electric  Light  is  Boston.  —  Boston  is 
very  much  agitated  over  the  electric  light  question. 
The  principal  cause  of  discontent  is  the  fact  that 
the  Suburban  Light  and  Power  Company  has  se- 
cured the  contract  for  lighting  the  city,  over  the 
heads  of  the  two  older  companies.  Efforts  are 
being  made,  no  doubt  backed  by  the  latter  com- 
panies, to  have  a  reconsideration  of  the  contract 
Another  objection  is  the  fact  that  the  wires  are 
likely  to  be  strung  overhead,  and  as  the  company 
proposes  to  use  the  alternating  high  tension  cur- 
rent, Bostonians  do  not  relish  the  idea  of  permit- 
ting any  risks  to  be  taken.  There  are  good  grounds 
for  this  objection,  too,  when  it  is  considered  how 
narrow  and  crooked  the  Boston  streets  are.  Its 
geographical  deformities  would  necessitate  the 
crowding  and  crossing  of  overhead  wires.  There 
is  good  reason,  however,  to  believe  that  sooner  or 
later  the  wires  will  be  put  underground. 
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ELECTRIC    LIGHTING    REGULATIONS    IN 
LONDON. 


The  regulations  proposed  by  the  London 
Board  of  Trade  for  electric  lighting  require  that 
the  maximum  working  current  in  any  conductor 
used  in  connection  with  the  supply  of  energy 
shall  not  be  sufficient  to  raise  the  temperature  of 
the  conductor  in  any  part  to  such  an  extent  as 
to  materially  alter  the  physical  condition  or 
specific  resistance  of  the  insulating  covering,  if 
any,  or  in  any  case  to  raise  such  temperature  to 
a  greater  extent  than  300  of  Fahrenheit's  ther- 
mometer, and  efficient  automatic  means  shall 
be  provided,  which  shall  render  it  impossible 
for  this  maximum  working  current  to  be  by  any 
accident  exceeded  to  the  extent  of  25  per 
centum,  even  for  short  intervals  of  time ;  and 
special  care  shall  be  taken  that  the  cross-sec- 
tional area  and  conductivity  at  joints  are  suffi- 
cient to  avoid  local  heating,  and  that  the  joints 
are  protected  against  corro  ion. 

Conductors  used  for  a  high  pressure  supply 
shall  be  either  separately  or  collectively  com- 
pletely enclosed  in  wooden  pipes  or  casing,  not 
less  than  one  quarter  of  an  inch  in  thickness, 
placed  in  efficient  connection  with  the  earth, 
either  throughout  their  length,  or  at  points  not 
separated  from  each  other  by  more  than  100 
yards.  Provided  that  where  the  conductors  pass 
through  any  junction  or  draw-box,  which  is  not 
also  used  for  low  pressure  conductors,  the  por- 
tions so  passing  through  such  junction  tr  draw- 
box  n>  ed  not  be  so  closed. 

Even'  conductor  used  for  high  pressure  sup- 
ply must  be  continuously  insulated  with  a  dur- 
able and  efficient  material,  to  be  approved  by 
the  Board  of  Trade ;  and  the  insulation  resis- 
tance of  any  high  pressure  conductor,  including 
joints,  shall  not  be  permitted  to  fall  below  fifty 
megohms  per  mile.  This  insulation  must  be 
further  efficiently  protected  on  the  outside 
against  injury  or  removal  by  abrasion.  Pro- 
vided that  when  one  of  the  two  conductors 
forming  the  line  and  return  for  any  circuit  or 
part  of  a  circuit  completely  incloses  the  other 
conductor,  the  outer  conductor,  if  efficiently 
connected  to  earth  at  the  source  of  supply, 
need  not  be  continuously  insulated  except  to 
such  extent  as  may  be  necessary  to  avoid  dis- 
turbance to  other  lines  or  works. 

Except  where  concentric  conductors  are  used 
as  provided  in  the  preceding  regulation,  the  in- 
sulation resistance  of  any  complete  circuit  used 
for  high  pressure  supply,  including  all  devices 
for  producing,  consuming,  or  measuring  energy, 
connected  to  such  circuit,  shall  be  such  that 
should  any  part  of  the  circuit  be  put  to  earth, 
the  leakage  current  shall  not  exceed  2V,th  of  an 
ampere  in  the  case  of  continuous  currents,  or 
s'oth  of  an  ampere  in  the  case  of  alternating  cur- 
rents. Every  such  circuit  used  for  high  pres- 
sure supply  shall  be  fitted  with  an  indicating 
device,  which  shall  continuously  indicate  if  the 
insulation  resistance  of  either  conductor  fall  be- 
low the  conditions  required  by  this  regula  ion. 

In  the  case  of  a  high  pressure  supply  on  any 
alternating  current  system,  where  separately 
insulated  conductors  are  used,  precautions  shall 
be  taken  against  the  discharge  of  electric  sparks 
between  the  insulating  covering  of  oppositely 
charged  conductors,  by  providing  a  sufficient 
connection  of  a  conducting  nature  between 
the  e  coverings  throughout 

Where  any  portions  of  any  conductors  belong 
ing  to  the  undertakers  are  exposed  in  such  a 
position  as  to  be  liable  to  be  sbuck  by  light- 
ning they  shall  be  sufficiently  protected  by  ap- 
pliances of  such  pattern  and  construction  as 
may  from  time  to  time  be  prescribed  or  ap- 
proved by  the  Board  of  Trade. 

Conduits. — All  conduits  used  as  receptacles  for 
conductors  shall  be  formed  of  durable  ma- 
terial, and  of  ample  strength  to  resist  any  rea- 
sonable pressure  due  to  heavy  traffic,  or  other 
forces  to  which  they  may  be  subjected. 

Where  the  conductors  in  any  circuit  are  not 
sufficiently  insulated,  the  conduit  must  be  effi- 


ciently drained,  so  that  no  accumulation  of 
water  can  take  place  in  any  part  sufficient  to 
raise  the  level  of  the  water  into  contact  with  the 
conductors. 

All  conduits  for  conductors  laid  in  streets,  in 
which  gas  mains  are  also  laid,  must  be 
thoroughly  ventilated,  or  otherwise  efficiently 
protected  against  an  accumulation  of  gas. 

All  street  boxes,  manholes,  junction  and 
draw-boxes  must  be  efficiently  drained  and 
vent  lated  and  their  covers  so  secured  that  they 
cannot  be  opened  except  by  means  of  a  special 
appliance. 

NEW  BOOKS. 


Messrs.  Munn  &  Co.,  of  361  Broadway,  have 
just  issued  a  book  which  is  one  of  the  most  valua- 
ble and  interesting  of  its  kind  ever  published.  Its 
title  is  "Experimental  Science,"  and  the  author 
is  the  well-known  scientist,  Mr.  George  M.  Hop- 
kins. 

This  book  treats  of  the  various  topics  of  physics 
in  a  popular  and  practical  way.  It  describes  the 
apparatus  in  detail,  and  explains  the  experiments 
in  full,  so  that  teachers,  students,  and  others  inter- 
ested in  physics  may  readily  make  the  apparatus, 
and  perform  the  experiments  without  difficulty. 

The  aim  of  the  writer  has  been  to  render  physical 
experimentation  so  simple  and  attractive  as  to  in- 
duce both  old  and  young  to  engage  in  it  for  pleasure 
and  profit.  A  few  simple  arithmetical  problems 
comprise  all  of  the  mathematics  of  the  book. 
Many  new  experiments  are  here  described  for  the 
first  time. 

To  the  student  is  presented  a  world  of  material 
that  will  help  him  on  in  his  scientific  studies  and 
render  his  work  light  and  agreeable,  rather  than 
dry  and  monotonous. 

The  amateur  electrician  will  here  find  simple  in- 
structions in  the  measurement  of  resistance,  and 
of  electro-motive  force  and  current  strength  ;  the 
best  arrangement  of  batteries  ;  the  construction  of 
dynamos  and  motors.  He  will  also  find  the  prin- 
ciple of  the  dynamo,  the  telephone,  and  other  elec- 
trical machines  and  apparatus  fully  explained. 

Altogether  the  book  is  one  of  a  very  practical 
character,  and  no  one  of  a  scientific  turn  of  mind 
could  fail  to  find  in  its  pages  an  unlimited  fund  of 
valuable  information.  Of  the  various  subjects 
treated,  electricity  in  all  its  branches  is  given  a 
large  share  of  the  room.  Magnetism  is  discussed 
first  and  is  illustrated  in  a  manner  that  is  at  once 
instructive  and  pleasing.  Usually  such  abstruse 
subjects  are  considered  very  dry,  but  this  cannot  be 
charged  as  a  fault  in  this  case.  The  illustrations  at 
once  impress  us  with  the  idea  of  interest  in  the 
subject,  and  this  fact  no  doubt  more  than  any  other 
will  help  the  sale  of  the  book  wonderfully.  After 
magnetism  comes  frictional  electricity,  which  is 
profusely  illustrated  in  just  as  interesting  a  manner 
as  the  previous  subject.  Dynamic  electricity  comes 
next  in  order.  The  subject  begins  with  the  action 
of  the  simple  galvanic  cell,  and  an  illustration 
thereof  shows,  in  an  exceedingly  clear  manner,  the 
evolution  of  oxygen  and  hvdrogen  at  the  immersed 
plates  The  various  kinds  of  practical  batteries  are 
next  described  and  illustrated.  Secondary  batteries 
are  next  considered  and  very  clearly  illustrated. 
The  arrangement  of  battery  cells  in  the  various 
ways,  for  quantity  or  potential  ;  electrical  measur- 
ing apparatus  and  rules  for  measurement  follow 
with  the  same  distinctness,  and  then  we  approach 
the  region  of  dynamos  and  motors.  This  last  sub- 
ject is  treated  with  a  completeness  and  clearness 
that  make  the  book  worth  its  price  for  this  section 
alone.  The  chapter  on  electric  lighting  is  in  these 
days  by  far  the  most  valuable  in  the  book,  and  to 
this  we  feel  compelled  to  give  a  more  extended 
review.  The  Weston  dynamo  is  shown  first,  with 
a  diagram  showing  the  circuit  in  and  construction 
of  the  armature.  The  feed  mechanism  is  also 
shown  in  a  very  clear  manner.  The  Edison  system 
then  receives  a  good  share  of  attention  and  is  fully 
and  well  illustrated.  The  three-conductor  system 
is  well  set  forth.  Then  follows  the  system  of  the 
Westinghouse  Company,  with  illustrations  of  their 
alternating    current    dynamos,    transformers,    etc. 


Induction  is  the  subject  of  the  chapter  following 
that  on  electric  lighting,  and  the  applications  of  the 
phenomena  are  in  the  same  able  manner  set  forth. 
The  section  on  electricity  is  concluded  by  a  chap- 
ter on  the  telephone,  microphone  and  electrical 
magic. 

While  the  electrical  section  of  the  book  will  be 
of  great  value  to  all  interested  in  any  way  in  elec- 
trical matters,  there  is  very  much  more  in  the  book 
outside  of  electrictty,  but  within  the  domain  of 
physics,  that  will  interest  even  electricians,who  are 
supposed  to  be  so  wedded  to  their  branch  of  science 
as  to  lose  interest  in  everything  else.  They  will  find 
much  in  this  book  that  will  help  them  in  many 
ways  in  the  prosecution  of  their  studies  and  in- 
vestigations. The  book  has  740  pages  and  680 
illustrations.  Price,  $400,  post-paid.  For  sale  by 
The  Electric  Age  Publishing  Company,  5  Dey 
street,  New  York. 

Telephones  Cut  Out  of  Public  Offices. — 
An  employe  of  the  Chicago  Telephone  Company 
walked  into  the  City  Clerk's  office,  in  that  city,  a 
few  days  ago  and  asked  to  be  shown  the  general 
telephone.  It  was  pointed  out  to  him,  and  in  five 
minutes  he  had  the  wires  cut  and  had  walked  off 
with  the  instrument.  All  the  other  city  depart- 
ments were  served  in  the  same  way.  The  company 
claims  that  the  city  has  not  paid  for  the  use  of  the 
telephones  ;  but  an  official  said  that  when  the 
company  was  granted  the  privilege  to  string  its 
wires  a  condition  was  that  the  city  departments 
were  to  have  telephones  free  of  charge. 

A  Big  Treat  for  the  Delegates. — The  dele- 
gates to  the  National  Electric  Light  Convention 
at  Kansas  City  next  month  will  probably  make 
a  portion  of  their  trip  on  a  train  drawn  by  an 
electric  motor.  The  Woodward  Electrical  Com- 
pany, of  Detroit,  are  now  getting  up  the  equip- 
ment, and  propose  to  convey  the  delegates  to 
Chicago  by  electric  power  over  the  Michigan 
Central  road.  The  motor  is  of  new  design,  the 
details  of  which  are  not  yet  made  public,  but 
the  promoters  are  confident  of  the  success  of 
their  enterprise. 

Electric  Welding.— The  war  department  of 
the  United  States  government  has  ordered  a 
Thomson  welding  machine  for  the  Watervliet 
arsenal  at  Troy,  to  be  used  in  welding  wire  for 
the  manufacture  of  rifled  cannon.  A  commis- 
sion from  the  navy  department  is  expected  in 
Boston  in  February  to  examine  the  electric 
welding  process  and  report  upon  its  adaptabil- 
ity to  the  welding  of  boiler  flues,  etc.,  for  the 
government  cruisers.  The  commission  will  also 
test  a  chain  welder  for  the  Charleston  navy 
yard. 

Patent  Decision In  a  recent  decision  by  the 

United  States  Supreme  Court,  in  a  patent  case,  a 
principle  was  decided  which  has  an  important 
bearing  on  electrical  inventions.  The  Court  ruled 
that  a  patentee  will  not  be  permitted  to  say  that 
certain  specified  elements  of  his  combination  claim 
are  not  essential  to  the  combination.  An  alleged 
combination  which  consists  in  a  mere  aggregation 
of  parts,  each  to  perform  its  separate  and  independ- 
ent function  substantially  in  the  same  manner  as 
before  combination  with  the  other  and  without  con- 
tributing to  a  new  and  combined  result,  is  not 
patentable. 

General  Manager  T.  F.  Clohesey,  of  the 
Interstate  Electrical  Company,  Kansas  City, 
Mo.,  reports  business  unusually  brisk.  This 
company  owns  the  electrical  accumulator 
patents  for  this  section  of  the  country. 

The  Kansas  City  Electrical  Society  has 
adopted  an  admirable  constitution  and  by-laws, 
and  it  is  expected  that  the  society  will  be  pros- 
perous, as  the  electrical  fraternity  is  heartily 
supporting  it.  Headquarters  containing  a  com- 
plete electrical  library  are  being  established. 

An  electric  railway  and  light  company  has 
been  organized  at  Vancouver,  B  C. 

It  is  reported  that  a  carbon  factory  is  to  be 
erected  at  Peterborough,  Ontario. 
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ELECTRIC  ROTARY  DIAMOND  DRILL. 


The  accompanying  view  shows  a  new  elec- 
tric mining  rotary  drill  which  has  shown  very 
good  results  in  experimental  woik,  and  which 
will  soon  be  applied  to  regular  mining  work  in 
several  leading  mines. 

A  good  electric  mining  drill  has  always  been 
desired  by  miners,  and  this  drill  seems  to  meet 
all  the  requirements.  It  is  light,  compact,  sim- 
ple and  easy  to  operate.  The  motor  is  com- 
pletely encased,  so  that  it  is  impossible  for  dust, 
dirt  or  stray  stones  to  lodge  in  the  working 
pans.  The  whole  drill  is  mounted  on  an  ad- 
justable frame,  so  that  it  can  be  very  easily  set 
in  any  position  desired,  or  set  at  work  at  any 
part  of  the  mine.  The  current  for  operating  the 
drill  is  supplied  at  a  constant  voltage  or  poten- 
tial ;  the  number  of  volts  depending  on  the  po- 
tential used  for  transmitting  power  throughout 
the  mine.  If  lamps  are  needed,  they  can  be 
supplied  with  current  from  the  same  wires 
which  supply  current  to  the  drill,  and  when  in 
such  use  are  connected  in  multiple  arc  across 
the  main  current  wires 


The  Interior  Electric  Condi-it  Company. — 
Mr.  Frank  Kitton,  inspector  of  the  Buffalo  Board 
of  Fire  Underwriters,  states  that  he  has  examined 
the  system  of  the  Interior  Electrical  Conduit  Com- 
piny,  and  has  made  many  tests  as  to  the  fireproof 
and  waterproof  qualities  of  their  conduits.  He 
approves  and  endorses  it  highly  for  use  in  his  juris- 
diction. The  residence  of  Mr.  Elihu  Thomson,  of 
the  Thomson-Houston  Company,  is  wired  by  the 
Interior  Electrical  Conduit  Company's  system,  and 
in  speaking  of  it  Mr.  Thomson  says  :  "It  is  one  of 
the  best  means  of  electrical  wiring,  and  it  has  my 
full  endorsement." 

Photographing  Rifle  Billets. — Rifle  bullets 
are  now  photographed  in  their  course  by 
means  of  the  electric  spark.  The  camera  is 
taken  into  a  dark  room,  which  the  bullet  is 
caused  to  traverse.  As  it  passes  the  camera  it 
is  made  to  interrupt  an  electric  circuit  and  pro- 
duce a  spark  which  illuminates  it  for  an  instant 
and  enables  the  impression  to  be  taken.  The 
wave  of  condensation  in  the  air  before  the 
bullet  and  the  rarefaction  behind  it  are  visible 
in  the  photograph,  and  can  be  studi  d  by  experts, 
thus    enabling  the  form  of  ball  or  rifle  which 
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ELECTRrC    DRILL. 


These  drills  are  manufactured  and  sold  by  the 
Sprague  Electric  Kail  way  and  Motor  Co.  of 
New  York,  under  patents  granted  to  Mr.  I.  E. 
Storey.  We  understand  that  the  Sprague  Com- 
pany is  now  at  work  on.  and  will  soon  be  able 
to  furnish  a  number  of  special  mining  applica- 
tons,  among  which  are  an  electric  percussion 
drill. 

Prodiots  of  the  Edisox  Works. — There  were 
over  2,500  dynamos  and  motors  manufactured 
at  the  Edison  machine  works,  at  Schenectady, 
during  the  year  ending  November  1st,  1889. 
At  the  Edison  Lamp  Company's  factory  at 
Harrison,  N.  J.,  between  7,000  and  8, coo  lamps 
are  produced  a  day.  As  many  as  1  i.oco  lamps 
can  be  turned  out  in  one  day  in  case  of  neces- 
sity. The  Cnited  Edison  Manu'acturing  Com- 
pany has  been  reorganized,  and  is  now  work- 
ing with  a  capital  of  $1,000. coo,  S500.C00  of 
which  has  been  paid  up.  The  Canadian  Edison 
Manufacturing  Company  has  charge  of  the 
Edison  manufacturing  business,  except  the 
making  of  lamps,  in  Canada.  Its  shop  is  at 
Sherbrooke,  near  Quebec.  The  Sprague  Elec- 
tric Railway  and  Motor  Company  has  at  pres- 
ent in  use  3. coo  of  its  motors.  The  number  of 
street  railway  cars  equipped  with  electric  motors 
during  the  last  year  by  the  company  was  551. 


minimizes    the    resistance    of    the    air   to    be 
selected. 

The  French  Telephones. — There  is  now,  and 
has  been  since  their  acquisition  by  the  State, 
considerable  agitation  regarding  the  French 
telephones  and  their  working.  The  govern- 
ment has  been  almost  overwhelmed  with  com- 
plaints, regarding  which  a  French  contem- 
porary says :  "Considerable  discontent  exists 
among  the  Parisian  public,  which  at  last  sees 
that  the  question  has  been  badly  studied  and 
badly  understood,  and  that  it  is  likely  to  be- 
come liable  to  feudalism,  on  account  of  the 
monopoly  which  has  been  demanded  to  satisfy 
State  socialism." 


A  Cable  to  Samoa. — It  is  reported  from  Berlin 
that  German,  American  and  Dutch  bankers  intend 
to  lay  a  cable  from  San  Francisco  to  Tutuillo,  in 
Samoa.  That  would  greatly  promote  the  extension 
of  cable  service  around  the  world,  for  it  would 
hardly  pay  to  stop  at  Samoa. 


The  recently  reorganized  Thomson-Houston 
Electric  Light  Company  is  now  engoged  in  the 
erection  of  a  commodious  and  substantial  power 
house  at  the  foot  of  Jones  street.  The  building 
is  to  be  three  stories  in  height,  of  brick  and 
stone,  supplied  with  every  modern  mechanical 
and  electric  convenience.  There  wdl  be  a 
battery  of  boilers  for  creating  steam  of  a  com- 
bined capacity  of  2,4co  horse-power.  The 
boilers  will  be  supplied  with  automatic  stokers 
and  other  labor-saving  inventions  Three 
ponderous  engines  will  be  setup,  two  of  500 
horse-power  each,  and  one  of  2co  horse  power 
to  commence  with,  with  others  to  follow.  Four- 
teen new  dynamos  for  creating  the  electrical 
current  have  been  ordered.  They  will  be  able 
to  furnish  power  to  small  manufacturers  having 
light  machinery  to  run,  such  as  sewing  machines, 
sma'l  printing  presses,  machine  shops,  etc. 
Electrical  motive  power  has  proven  a  success 
in  establshments  requiring  less  than  twenty 
horse-power.  It  is  not  only  a  success,  but  a 
great  saving.  Ane'ectrical  motor  takes  up  but 
a  small  amount  of  space  in  a  manufacturing 
establishment.  It  dispenses  with  coal  bins  and 
licensed  engineers,  saves  fuel  bills  and  the  salary 
of  help  necessary  where  steam  engines  are  used. 
Omaha's  city  council  has  entered  into  a  con- 
tract with  the  new  Omaha  Thomson- Houston 
Electric  Light  company  to  light  the  city  by  elec- 
tricity. On  February  15  the  contract  goes  into 
effect  and  over  ico  arc  lights  must  be  in 
operation.  The  company  expects  to  be  in 
readiness  to  comply  with  their  part  of  the  con- 
tract by  February  1.  To  construct  the  circuits 
for  street  lighting.  1 50,000  has  been  expended, 
and  forty  men  have  been  bus  ly  employed  and 
will  be  until  everything  is  completed  and  in 
readiness  to  comply  with  the  contract.  Twenty- 
seven  miles  of  wire  will  be  used.  The  local 
Thomson- Houston  company  is  backed  by  an 
abundance  of  Omaha  and  Boston  capital.  S.  L. 
Wiley  is  1  resident  and  general  manager  of  the 
company,  and  Frank  Warren  secretary  and 
treasurer.  

The  First  Town  Lighted  by  Electricity. — At 
Kimberly  the  public  lighting  of  the  streets  has 
been  effected  by  means  of  arc  lamps,  which  have 
been  in  continual  operation  for  the  past  seven 
years,  and  it  is  somewhat  extraordinary,  but 
nevertheless  a  fact,  that  it  should  be  left  to  a  town 
in  the  heart  of  South  Africa  to  be  the  first  in  the 
world  to  have  its  streets  illuminated  by  elec- 
tricity without  previously  having  any  other 
artificial  light  for  this  purpose.  The  nearest 
approach  on  record  to  this  is  the  case  of  a  town 
in  Portugal,  which  is  just  about  to  make  the 
transition  from  oil  lamps  to  electricity  for  street 
lighting.  Another  interesting  fact  in  connection 
with  electric  lighting  at  the  Cape  is  that  the  in- 
troduction of  the  incandescent  light  in  the  pri- 
vate houses  and  warehouses  within  the  docks 
at  Cape  Town  was  so  rapid  and  complete,  that 
in  two  years  from  the  first  electrical  installation 
gas  was  entirely  cut  off  from  the  main  at  the 
entrance  to  the  docks. 


Telephone  Enterprise. — The  recent  cyclone 
in  St.  Louis  disabled  656  wires  of  the  telephone 
company.  By  the  aid  of  calcium  lights  the 
work  of  repair  was  prosecuted  at  night,  and  in 
48  hours  all  damage  was  repaired. 


A  use  of  the  telephone,  which  is  very  suggestive 
as  pointing  to  future  possibilities,  is  reported  in  an 
English  paper.  The  parish  clerk  in  a  Norfolk 
village,  being  prevented  by  rheumatic  gout  from 
attending  church,  was  presented  by  the  manager 
of  the  local  telephone  company  with  a  double 
telephone,  which  was  fixed  from  the  church  to  the 
old  man's  cottage,  so  that  he  and  his  wife  could 
follow  all  the  services.  The  old  man  is  quite  un- 
able to  hold  anything,  so  the  telephone  is  arranged 
so  as  to  fit  against  both  his  ears.  He  can  hear 
anything  in  the  church  quite  clearly,  and  if  a  book 
is  dropped  or  if  any  one  coughs  the  sound  is  as 
distinctly  heard  as  if  he  were  in  the  building. 

Phonograph  parties  are  getting  popular.  It  is  a 
big  advantage  to  be  able  to  hand  a  windy  guest  a 
tube  and  let  him  fire  away  at  one  of  the  machines 
instead  of  into  already  overbored  ears. 
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ELECTRIC     LOCOMOTIVE      FOR      METAL 
MINES. 


MIGHIGAN    ELECTRIC    LIGHT     ASSOCIA- 
TION. 


We  show  in  another  part  of  this  issue  a  view 
of  a  new  electric  rotary  diamon.i  drill  manufac- 
tured by  theSprague  Electric  Railway  and  Motor 
Co.  of  New  York,  which  has  shown  very  grati- 
fying results  in  the  tests  to  which  it  has  been 
put,  and  which  promises  to  fulfil  a  long-felt 
want  in  electric  mining.  On  this  page  we  show 
another  special  electric  mining  application,  /'.  e., 
the  electric  locomotive.  This  locomotive  is 
simple,  powerful  and  compact,  and  is  built  with 
special  reference  to  the  arduous  duties  required 
of  such  a  machine.  The  gauge  of  the  locomo- 
tive is  eighteen  inches,  but  it  can  be  accommo- 
dated to  any  gauge  used  in  ordinary  commer- 
cial work.  In  order  to  protect  the  machine 
from  damage,  all  the  working  parts  are  com- 
pletely boxed  in,  as  shown  in  the  view.  The 
speed  of  the  motor  is  under  complete  control  by 
a  switch  which  throws  the  winding  of  the  field 
into  different  electrical  combinations,  thus  vary- 
ing the  speed  of  the  motor  without  the  use  of 
any  wasteful  resistance.  The  direction  of  ro- 
tation is  also  governed  by  the  same  swiich.  so 
that  the  operation  of  the  motor  is  very  simple, 
and  it  can  be  put  in  charge  of  an  ordinary 
workman. 


SEVENTH  STATE  ORGANIZED. 

A  m  eting  of  the  companies  doing  business 
in  the  State  of  Michigan  was  held  at  the  office 
of  the  Brush  Electric  Light  Co.,  Detroit,  Jan. 
17th,  for  the  purpose  of  organizing  a  State  As- 
sociation. The  attendance  and  the  response 
from  companies  throughout  the  State  was  good. 
The  desirability  of  organizing  such  an  Associa- 
tion was  agreed  to  without  dissent.  The  Asso- 
ciation organized  by  adopting  By-Laws  and 
electing  the  following  officers  : 

President,  Geo.  Peck,  Pres.  Edison  Illuminat- 
ing Co.,  Detroit:  Vice-President,  Jas.  R.  Dee, 
Gen'l  Manager  Peninsular  Electric  Light  and 
Power  Co.  of  Houghton  &  Hancock  ;  Secretary 
and  Treasurer,  Jos.  E.  Lockwood,  Gen'l  Man- 
ager Brush  Electric  Light  Co  ,  Detroit.  Execu- 
tive Committee :  Geo.  Peck,  Detroit ;  James  R. 
Dee,  Houghton ;  Jos.  E.  Lockwood,  Detroit ; 
W.  H.  Power-,  Grand  Rapids. 

The  Association  will  give  its  first  attention  to 
the  establishing  of  a  general  svstem  of  rules  and 
regulations  for  the  wiring  of  buildings,  so  as  to 
secure  the  safest  and  best  construction  and  ser- 
vice 


ELECTRIC    MINE    LOCOMOTIVE. 


Any  system  of  conveying  the  current  from 
the  dynamo  to  the  locomoive  can  be  used, 
either  using  the  rails  as  one  side  of  the  circuit 
"for  the  return  of  the  current,  or  else  employing 
a  complete  metallic  circuit  by  the  use  of  a 
double  over-head  trolley  wire.  In  this  latter 
case,  a  trolley  pole,  shown  in  the  view,  carry- 
ing at  its  upper  end  two  trolley  wheels  for  mak- 
ing running  contact  with  the  over-head  wires  is 
attached  on  the  rear  of  the  locomotive  car. 

This  mining  locomotive  is  now  being  manu- 
factured by  the  Sprague  Electric  Railway  and 
Motor  Co.  from  designs  made  by  Mr.  I.  E. 
Storey.  One  of  the  most  noticeable  advances 
made  in  modern  mining  science  is  the  adoption 
of  electricity  as  a  medium  for  transmitting 
power  and  producing  light,  and  such  applica- 
tions as  the  above  indicate  the  growing  demand 
of  mining  companies  for  just  such  apparatus, 
and  the  ability  of  the  leading  electric  companies 
to  supply  the  need. 


The  Brush  Electric  Company. — The  annual 
meeting  of  the  Brush  Electric  Company  was 
held  in  Cleveland,  on  January  20th.  Several 
months  ago  a  controlling  interest  in  the  Brush 
plant  was  sold  to  the  Thomson- Houston  Com- 
pany of  Boston,  but  the  sale  has  not  been  closed 
entirely.  There  were  40  000  shares  in  the  com- 
pany before  it  was  sold,  and  the  Boston  cor- 
poration bought  in  all  30,000  of  them.  A 
written  protest  representing  3,562  shares  of 
stock  was  presented  at  the  meeting,  and  spread 
upon  the  minutes.  It  set  forth  that  inasmuch 
as  the  majority  stockholders  had  received  $25 
per  share  premium  forthe  30,000  shares  sold  to 
the  Thomson-Houston  Company,  or  $750,000, 
the  "  bonus  "  should  be  divided  pro  rata  among 
all  the  shareholders.  The  meeting  adjourned 
without  any  settlement  of  the  controversy. 


THE       ILLINOIS      ELECTRIC      LIGHTING 
ASSOCIATION. 

THE    EIGHTH    STATE    ORGANIZED. 

A  meeting  of  the  representatives  of  Central 
Station  Companies,  called  for  (he  purpose 
of  organizing  a  State  Association,  was  held  in 
the  rooms  of  the  Chicago  Electric  Club,  Satur- 
day, January  1 8th.  The  organization  was  ef- 
fected by  the  adoption  of  a  Constitution  and  the 
elect  on  of  the  following  officers  : 

President,  C.  H.  Wilmerding,  Sec'y  and 
Treas.  Chicago  Arc  Light  and  Power  Co.  ;  1st. 
Vice-President,  A.  L.  Ide,  Prest.  Springfield 
Electric  Light  and  Power  Co.  ;  2nd  Vice-Presi- 
dent. Douglass  Hapeman,  Sec'y  and  Treas. 
Ottawa  Electric  Light  and  Power  Co.  ;  Secre- 
tary and  Treasurer,  Chas.  E.  Gregory,  Sun 
Electric  Light  Co.,  Chicago.  Executive  Com- 
mittee :  C.  H.  Wilmerding,  Chicago ;  A.  L. 
Ide,  Springfield  ;  Douglass  Hapeman,  Ottawa  ; 
Chas.  T.  Page,  Englewood;  and  M.  A.  Beal, 
Rockford. 


In  the  Cape  de  la  Hogue  lighthouse  in  France  a 
windmill  is  used  to  drive  two  dynamos,  the  current 
being  stored  up  in  accumulators. 

The  magnetic  iron  ore  beds  of  Boyertown, 
Berks  County,  Pa.,  have  been  worked  for  about  125 
years. 


The  Phonograph  in  San  Francisco. — San  Fran- 
cisco seems  to  be  taking  the  lead  in  the  matter  of 
putting  the  phonograph  to  novel  uses.  The  latest 
story  from  that  city  is  that  some  rich  families  are 
using  the  phonograph  as  a  companion  for  the  sick, 
a  negro  being  hired  to  turn  the  crank  while  it  sings, 
talks  and  plays.  Some  of  the  undertakers  are 
about  to  employ  it  for  short  prayers  and  sermons 
at  the  burial  of  the  friendless  poor.  Thus  progress 
marches  on  hand  in  hand  with  business. 


Copper  Manufacturers. — The  American  Cop- 
per Manufacturers'  Association  held  their  an- 
nual meeting  on  January  22d,  at  Delmonico's 
and  ended  the  session  with  a  banquet.  Noth- 
ing of  importance  was  transacted  at  the 
meeting, 

The-  officers  elected  were  :  President — 
George  A.  Pope  of  the  Baltimore  Copper  Smelt- 
ing and  Rolling  Company  ;  Vice  President — 
Joshua  Hendricks  of  Hendricks  Brothers,  of 
New  York  ;  Secretary  and  Treasuer — W'i  liam 
11.  Matthews  of  the  New  Bedford  G>pper  Com- 
pany. 


EDISON    LAMPS, 


Vz   TO   36    CANDLE    POWER. 
TO  40  VOLTS. 


1% 


FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can   be  used  in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO.,  Harrison,  N.J. 

FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  grow- 
ing town  oE  8,000  population.  Best  equipped 
plant  in  Wisconsin;  well  established;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.    Cash  only  will  buy  it. 

For  particulars  apply  to 

W.  A.  KNAPP, 

62  South  Canal  Street,  Chicago,  111. 
Mention  this  paper. 

WANTED — Manufacturers  to  know  that 
we  will  give  free  site,  with  right  to  pur- 
chase lands  adjoining,  to  responsible  manufac- 
turers who  will  locate  with  us.  The  land  is 
situate  along  the  main  line  ol  Penna.  Railroad, 
in  Westmoreland  County,  Pa.,  28  miles  from 
Pittsburgh  (all  shipping  rates  same  as  Pgh.)  in 
the  heart  of  the  Great  Natural  Gas  Belt,  adja- 
cent to  gas  and  water  main-  ;  is  all  underlaid 
with  coal.  Add nss 
ENTEKPRrSEL-AND  CuMIANV.  GkEENSBLRO.  Pa, 

J.  B.  SABINE, 

COUNSELOR  AT  LAW. 
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Franklin  S.  Carter,  Charles  M.  Wilkins,  E.Lward  Wilkins- 


TRADING    AS 


PARTRICK    &   CARTER, 

Manufacturers   and    Dealers 

ELECTRICAL  SUPPLIES 

sole  Proprietors  ol  toe  Paiem  Needle  Annunciator. 
114   SOUTH    SECOND    ST., 

ESTABLISHED  1867.  PHILADELPHIA. 


Patent  Xeedle  Annunciators,  Burglar  Alarms,  Electric  Bells, 
Bronze,  Nickel  and  Wood  Pushes,  Door  and  Window  Springs, 
Electric  Matting,  Automatic,  Ratchet,  and  Hand  Light 
Burners,  Spark  Coils,  Keys  (Wood  and  Nickel),  Compound 
Pushes,  etc.,  Door  Pulls  and  Attachments,  Automatic 
Drops,  Magneto  Bells,  Buzzers,  Batteries  (all  Kinds), 
Foot  Pushes,  Pear  Pushes,   Desk  Pushes,  and  all 
Supplies  for  Electric  Bell  Work,  Telegraph  Instru- 
ments. Registers,  Relays,  Keys,  Sounders.  Learn- 
ers' Outnits,  Medical  Batteries  and  Appliances, 
Induction  Coils,  Motors,  Storage  Batteries, 
Hydrometers,  Bluestone,  Salammonic,  Zinc, 
Copper,  Climbers,  Pliers,  Screw  Drivers, 
Bits.  Augers,  Vices,  Tool  Belts,  Tool  Bags, 
Splicing  Irons,  Clamps.  Electro-Plat- 
ing Outfits,  Electric  Light  Supplies, 
Wires    of  all    kinds.    Tape    Insu- 
lators, Cross  Arms,  Brackets,  Pole 
. Steps,  etc.,  etc. 

SEND     FOR     OUR      NEW      1889     CATALOGUE, 

And  if  in  the  trade,  inclose  business  card  for  Discount  Sheet. 


FOR     DWELLINGS,    HOTELS,     APARTMENT 
HOUSES,  YACHTS,  &c. 


PNEUMATIC 

BELLS  AND  ANNUNCIATORS. 


NO  WIRES 


NO  BATTERY  REQUIRED. 


ZIMDARS   &    HUNT, 

PATENTEES  AND  MANUFACTURERS, 

237    MERCER    STREET,  NEW    YORK. 


PROF.    EC.   -A-ZEcOZLST'S 

ELECTRIC  CURRENT   COUNTER. 

PATENTE33. 
GOLD  MEDAL  AWARDED  AT  MELBOURNE  EXHIBITION,   1888-89. 

The  most  reliable  and  simplified  Electric  Meter  eyer  invented.     Guaranteed  correct  lor  small  and  large  currents. 

Built  for  Direct  Two-Wire,  Three-Wire,  Five- Wire  to  Nine- Wire,  and  all  Alternating  Systems,  in  sizes  from  15  up  to  any  number 
of  amperes.     Every  counter  measures  correctly  the  amount  of  current  consumed  from  a  fraction  of  an 

ampere  up  to  its  full  capacity. 

Adopted  by  Siemens  &  Halske.  Berlin.  Germany  ;  Edison  Company.  Berlin,  Germany  :  Municipal  Electric 
Lighting  Works.  Berlin,  Germany,  and  others.  Exclusively  used  in  Paris,  Vienna,  Constantinople  and 
other  European  cities. 

In  use  by  European  Central  Stations  measuring  over  60  million  watts.  Unquestioned  superiority. 
-  Indispensable  for  Central  Station  work.  Amount  of  current  consumed  may  be  ascertained  at  a  glance,  the 
dials  being  constructed  on  the  same  principle  as  the  gas  meter  dials. 


OPINIONS    OF   AMERICAN     ELECTRIC     LIGHT    COMPANIES. 
Dover,  N.  H. 
We  have  tested  the  Aron  Counter  and  have  no  reason  to 
doubt   its  reliability.      We  beg  to  enclose  order  for  a  few 
counters  of  75  to  100  amperes. 

H.  W.  BURGETT, 
Treasurer  Dover  Electric  Light  Co. 


gard  to  care  of  same,  and   satisfactory  readings  have  been 
obtained.  Yours  very  truly, 

C.  J.  FIELD, 
General  Manager  Edison  Illuminating  Light  Co. 


San  Franciso,  Cal. 
The  Aron  Counter  is  the  best  instrument  we  have  ever 
seen.  We  have  thoroughly  tested  the  Counter  for  alternating 
current  and  are  satisfied  that  it  will  work  correctly. 
GEO.  H.  ROE, 
Secretary  San  Francisco  Electric  Light  Co. 


Manchester,  Conn. 
We  find  that  the  Aron  Counters  register  as  accurately  as 
is  necessary  for  the  purpose  to  which  such  meters  would  be 
applied.      We   have   perfectly   satisfied   ourselves   of   their 
adaptability. 

WM.  A.  ANTHONY, 
Mather  Electric  Light  Co. 


Brooklyn,  N.  Y. 
We  have  four  Aron  Counters  in    use  for  some  months, 
during  which  time  no  trouble  has  been  experienced  in  re- 


Dear  Sir: 
factorily. 


Lynn,  Mass. 
-The  Aron  Electric  Counter  works  very  satis- 
Yours,  etc., 

THOMSON-HOUSTON  CO. 


FOR    PRICES  AND    PARTICULARS,   ADDRESS: 


W.    HACKENTHAL,    Sole   Manufacturer  and   Importer,   21   BEEKMAN  STREET,   NEW  YORK, 
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Burying  the  Hatchrt. — A  healthier  condition 
of  affairs  seems  to  exist  in  the  electric  light 
situation  in  this  city,  and  from  what  we  hear, 
the-  authorities  are  now  disposed  to  take  a  rea- 
sonable view  of  the  matter — after  all  the  damage 
has  been  done.  The  subway  company,  re- 
port has  it,  has  sufficiently  Ireed  itself  fom  its 
entangling  alliances  to  come  forward  and  take 
a  hand  in  the  restoration  of  order  and  light.  It 
is  said  that  the  subway  company  and  the  elec- 
tric light  companies  have  come  to  an  agreement 
whereby  subways  will  be  built  more  rapidly 
and  in  a  much  more  satisfactory  manner.  Ef- 
forts are  to  be  made  also  to  remedy  the  defects 
of  the  existing  subways.  It  will  be  a  great  re- 
lief to  the  public  mind  to  know  that  travel  in 
the  streets  may  be  accomplished  without  dan- 
ger of  being  blown  into  the  clouds  by  the  ex- 
plosion of  some  subway  manhole.  In  the  line  of 
improvements  it  is  said  that  the  dynamo  stations 
are  to  be  connected  directly  with  the  subways, 
and  that  the  subways  will  hereafter  be  built  as 
nearly  as  possible  to  the  stations.  These  sub- 
ways are  also  to  be  built  with  reference  to  the 
requirements  of  the  service.  This  will  obviate 
the  necessity  of  the  companies  having  to  pay 
rental  for  a  large  duct  when  a  smaller  one 
would  answer  every  purpose.  We  hope  the 
good  feeling  existing  between  the  contending 
parties  will  continue,  and  that  their  new  plans 
will  be  carried  out  in  good  faith. 


In  the  report  of  the  Board  of  Electrical  Con- 
trol we  find  the  following  : 

' 'In  a  portion  of  the  city,  where  the  steam  heat- 
ing company  maintains  an  imperfect  construc- 
tion and  allows  steam  to  escape  in  large  quan- 
tities from  its  pipes,  serious  damage  to  the 
electrical  conductors  in  the  subways  has  been 
caused. 

This  has  been  made  the  ground  of  an  attack 
upon  the  system  of  subways  laid  in  this  city, 
and  opponents  of  underground  wires  have  not 
hesitated  to  assert  that,  because  of  this  impair- 
ment of  the  efficiency  of  the  cables  where  the 
steam  was  allowed  to  escape  into  the  streets, 
the  entire  construction  of  conduits  for  electri- 
cal conductors  is  a  failure. 

The  steam-heating  company  is  at  present  en- 
deavoring to  stop  this  escape  of  steam  from  its 
pipes  in  the  localities  referred  to,  and  has  ex- 
pended up  to  the  present  time  more  than  a 
quarter  million  dollars  in  repairs  of  defective 
construction.  Should  it  succeed  in  remedying 
the  defects,  the  subways  in  the  locality  will 
again  be  effective.  Otherwise  the  steam  heat- 
ing company  must  either  rebuild  or  cease  from 
using  this  section  of  its  plant. 

In  other  localities  of  the  city  where  the  con- 
struction of  the  steam  heating  company  is 
proper,  and  steam  does  not  escape,  the  exis- 
tence of  the  steam  pipes  in  the  same  streets 
with  the  underground  wires  ha 5  no  effect  upon 
the  latter. 

The  frequent  explosions  of  illuminating  gas 
escaping  from  leaky  mains  into  subways,  sew- 
ers and  house  vaults,  is  a  matter  which  re- 
quires attention." 

It  looks  a  little  like  putting  the  vehicle  before 
the  animal  to  dismiss  so  briefly  the  subway  ex- 
plosions matter,  and  discuss  so  fully  a  ques- 
tion that  does  not  concern  the  public.  On  ac- 
count of  the  dangers  ever  present  underneath 
our  streets  due  to  these  gas-accumulating  man 
holes,  public  safety  should  be  the  first  consid- 
eration. The  question  of  leaky  steam  pipes  can 
be  settled  between  the  companies  involved, 
and  to  make  it  one  of  public  importance  looks 
to  us  like  a  blind  to  divert  public  attention 
from  the  real  danger. 

Referring  to  the  condition  of  the  under- 
ground electric  light  wires,  Dr.  S.  S.  Wheeler, 
Electrical  Expert  of  the  Board  of  Electrical  Con- 
trol, in  his  report  says  : 

"The  results  of  the  use  of  the  underground 
conductors  in  the  subways  are  very  satisfac- 
tory. The  tests  of  the  conductors  used  for  high 
tension  currents  show  that  there  is  no  deteriora- 
tion perceptible  in  the  cables  by  reason  of  such 
use  as  they-have  been  subjected  to,  in  some  in- 
stances, for  six  months.  Whenever  imperfec- 
tions in  the  underground  circuits  have  been  as- 
certained as  existing,  by  the  tests  furnished  by 
the  companies,  they  have  proved  due  to  bad 
workmanship  in  making  joints  and  connec- 
tions, or  the  exposure  of  the  ends  of  cables  to 
the  weather." 


THE    MORSE   CODE   ADOPTED    BY   THE 
NAVY. 


Glass  Conduits. — Experiments  have  been  suc- 
cessfully concluded  at  Penderton,  Ind.,  with  a 
view  to  constructing  tiles  and  tubes  of  glass  for  un- 
derground wire  work.  A  company  has  been  or- 
ganized with  a  capital  of  $500,000,  and  work  will 
at  once  begin. 


The  Wires  in  Washington. — Congress  has  in- 
dulged in  a  preliminary  skirmish  against  over- 
head wires  in  the  District  of  Columbia.  The 
antagonism  broke  out  in  an  attempt  to  attach 
to  the  District  appropriation  bill  an  amend- 
ment prohibiting  the  maintenance  of  any 
overhead  electric  light  wires  after  the  30th  of 
September  next.  The  amendment  was,  how- 
ever, defeated,  and  it  is  likely  that  some  ar- 
rangement will  be  patched  up  to  carry  through 
the  year.  The  cry  for  years  has  been  "put  the 
wires  underground,"  but  nothing  practical  has 
been  done.  The  government  itself  should  set 
the  example  by  putting  its  own  wires  under- 
ground. Its  poles  and  lines  are  as  unsightly 
as  the  worst  of  those  of  any  other  concern.  The 
government  has  not  even  taken  any  steps  tow- 
ards looking  into  the  practicability  of  any  one 
of  the  many  underground  systems. 


The  Morse  Code  of  signals  has  been  adopted  by  the 
Navy  Department  for  signalling  purposes.  It  is 
strange  that  the  simple  Morse  characters  have  not 
long  ago  displaced  the  present  cumbersome  meth- 
ods of  transmitting  signals  between  armies,  vessels, 
etc.  The  extreme  simplicity  of  the  code  has  been 
shown  time  and  again.  There  have  been  several 
spasmodic  attempts  to  improve  the  original,  but 
they  were  all  futile. 

Experience  has  demonstrated  that  it  is  the  brief- 
est and  quickest  means  of  signalling  between  dis- 
tant points,  and  for  the  government  to  recognize 
this  merit  in  it,  although  at  a  very  late  day,  does 
honor  to  the  memory  of  the  man  whose  name  is 
inseparably  united  with  the  alphabet  of  dots  and 
dashes. 

Mr.  Walter  P.  Phillips,  General  Manager  of 
The  United  Press,  also  comes  in  for  a  share  of 
honor  in  the  adoption  of  this  code.  It  was  he 
who,  some  years  ago,  originated  the  punctua- 
tion characters  embraced  in  the  system.  Their 
superiority  over  the  old  were  at  once  recogniz- 
ed by  operators,  and  now  they  are  very  gener- 
ally used  in  the  United  States.  It  did  not  need 
official  authority  to  cause  their  adoption. 

The  basis  of  signalling  by  dots  and  dashes  in 
whatever  manner  is  two  simple,  opposite  motions — 
one  representing  a  dot  and  the  other  a  dash.  The 
combination  of  these  with  varying  intervals  between 
signals  constitutes  the  code,  and  what  could  be 
simpler?  The  flexibility  of  the  system  is  a  great 
point  in  its  favor.  Dots  and  dashes  can  be  made 
on  a  whistle,  by  light  flashes,  swinging  flags,  and 
in  innumerable  different  ways.  It  will  not  be  long 
before  ocean  steamers  in  passing  each  other  at  sea 
will  communicafe  signals  by  means  of  their  whistles 
and  the  Morse  alphabet.  A  whole  message  can  be 
transmitted  in  this  way  long  before  Jack  Tar  has 
had  time  to  properly  arrange  his  signal  flags  and 
haul  them  aloft. 


Another  Subway  Explosion. — Another  of  the 
periodical  subway  upheavals  occurred  in  this 
city  on  Sunday,  January  26.  The  explosion 
took  place  about  10  o'clock  in  the  morning,  at 
the  corner  of  Broadway  and  Forty-second  street. 
The  manhole  cover,  as  usual,  soared  aloft  for  a 
time  and  then  returned  to  earth.  The  paving 
stones  in  the  immediate  vicinity  of  the  manhole 
were  displaced,  and  the  street  torn  up.  Fortu- 
nately no  one  was  injured,  although  at  the  time 
the  streets  were  crowded  with  pedestrians  and 
vehicles.  These  subways  are  getting  to  be 
dangerous  to  life  and  property — far  more  so 
than  electric  light  wires  ever  were.  Some  of 
these  days  an  explosion  of  this  sort  will  kill 
several  persons  at  once  ;  then  there  will  be  a 
great  cry  against  the  subways.  If  these  are  raided 
in  the  way  the  wires  were,  where  shall  the 
wires  go  ?  The  authorities  should  lose  no  time 
in  providing  means  to  ventilate  the  subways. 
These  explosions  occur  very  frequently  now-a- 
days,  and  if  they  are  allowed  to  continue  there 
certainly  will  be  war  against  these  alleged  under- 
ground conduits.  If  the  Board  of  Electrical 
Control  had  any  foresight  whateverthese  dangers 
would  have  been  overcome  long  ago,  but  it 
seems  to  be  their  way  of  doing  business,  to  wait 
until  some  injury  or  damage  is  done  before  the 
necessity  of  doing  something  dawns  upon  them. 


Rumored  Deal. — A  rumor  reaches  us  that  the 
Westinghouse  Company  has  secured  control  of 
the  electric  light  subways  in  this  city.  The  ex- 
planation comes  with  the  rumor  that  the  tele- 
graph and  telephone  interests  will  not  be  af- 
fected by  this  deal.  The  electric  light  wires 
only  are  those  involved  in  the  scheme.  If  this 
report  is  true  it  will  give  the  Westinghouse 
Company  a  great  leverage  on  the  business  in 
this  city,  and  it  seems  to  agree  with  re- 
ports published  in  the  recent  past  of  that  com- 
pany going  to  light  the  entire  city,  etc.,  etc. 


TPIE    ELECTRIC    AGE. 


ON  THE    RESPECTIVE    MERITS    OF   CON- 
TINUOUS AND  ALTERNATING 
CURRENTS. 


In  our  last  issue  we  published  the  first  part 
of  an  interesting  discussion  on  the  respective 
meats  of  continuous  and  alternating  currents. 
It  dealt  almost  entirely  with  the  first-named 
class.  The  alternating-  current  now  receives  a 
thorough  consideration  in  the  following  article 
which  appears  in  our  esteemed  contemporary, 
the  London  Electrical  Review. 

We  have  been  speaking  of  the  disadvantages 
of  factories  working  with  continuous  currents, 
viz :  . 

i.  The  necessity  for  the  central  station  to  be 
in  the  centre  of  the  region  supplied. 

2.  The  zone  of  distribution  is  limited.  To 
these  we  must  add  : 

3  The  system  is  too  costly  for  sparsely-popu- 
lated districts  ;  this  is  admitted  even  by  the  ad- 
vocates of  the  system. 

4.  The  arc  lamps  fed  by  these  currents  must 
be  set  in  a  seiies  of  twos,  or  the  energy  of  one 
in  every  two  must  be  taken  up  by  a  resistance 
This  is  not  denied  by  any  advocate  of  ihe  con- 
tinuous current,  but  it  is  not  considered  suffi- 
ciently important  to  nullify  the  striking  attri- 
butes of  the  system. 

The  author  now  turns  to  the  second  system 
of  electric  distribution  of  energy,  viz.,  the 
system  of  alternating  currents  and  trans'orm- 
ers. 

He  criticises  the  advantages  claimed  for  this 
system  ;  it  admits  of  the  use  of  slender  conduc- 
tors, and  consequently,  of  the  central  stations 
being  established  outside  (  f  the  circle  of  light- 
ing ;  moreover,  the  electricity  can  be  distributed 
in  sparsely-populated  districts. 

The  radius  of  distribution  is  not  so  strictly 
limited,  since  the  net  co-t  of  the  conductors  is 
le  s. 

It  facilitates  the  cheaper  use  of  natural  forces, 
even  at  a  distances  from  the  quarters  to  be 
lighted. 

If  desirable,  we  can  make  use  of  incandescent 
lamps  with  only  50  volts  tension.  We  can  also 
employ  arc  lamps  fed  by  alternating  currents 
without  loss  of  energy,  and  the  tension  need 
not  be  so  great  as  when  continuous  current 
lamps  are  employed. 

The  regulation  of  the  tension  on  the  entire 
system  is  simplified  ;  it  is  effected  without  loss, 
and  is  more  reliable  than  when  continuous  cur- 
rents are  employed. 

As  regards  the  demerits  of  the  system  : 
It  necessitates  the  use  of  high  tension  in  the 
principal  conductor. 

Alternating  current  dynamos  give  a  smaller 
yield  than  continuous  current  ones. 

It  is  not  so  easy  to  couple  the  machines  upon 
one  exterior  circuit. 

The  transformation  of  the  energy  in  the 
transformers  involves  considerable  loss,  and 
increases  the  uncertainty  and  the  dangers  of 
the  working. 

Alternating  currents  wear  out  the  incandes- 
cent lamps  more  rapidly  than  continuous  cur- 
rents. 

The  arc  lamps  with  this  system  have  less  of 
effective  power,  and  in  many  establishments 
their  noisiness  would  be  an  obstacle  to  their 
use. 

A  really  practical  motor  in  connection  with 
this  >ystem  is  as  yet  unknown. 

It  is  not  possible  to  accumulate  the  electrical 
enegy  produced  by  alternating  currents  ma- 
chines. 

The  alternating  current  is  less  easily  meas- 
ured. 

The  incessant  reversal  of  the  current's  direc- 
tion is  fatal  to  insulation,  and  is  a  bar  to  the 
complete  utilization  of  the  section  of  the  copper 
wires. 

The  opponents  of  the  system  dispute  the 
realitv  of  the  advantages  claimed  for  it 

It   is  a  fact  generally  recognized    that   the 


alternating  current  makes  the  use  of  light  wins 
feasible,  especially  in  a  case  of  overhead  con- 
ductors. 

But  as  against  these  advantages  it  is  neces- 
say.  in  the  case  of  subterranean  conductors, 
to  take  the  following  into  consideration  :  the 
price  of  the  copper  is  but  a  small  part  of  the 
cost ;  the  insulation  of  the  cables  has  to  be  per- 
formed with  vtry  great  care,  and  is  therefore 
expensive  ;  the  cost  of  the  sheathing  and  of 
the  cable  laying  does  not  alter  in  proportion  to 
the  diameter  of  the  wires. 

Ihe  alternating  current  permits  of  the  cen- 
tral station  being  established  outside  of  the 
circle  of  lighting  ;  but  it  remains  to  be  seen 
whether  this  is  really  practicable,  and  whether 
the  advantages  inherent  in  distance  are  counter- 
balanced by  the  increase  in  the  price  of  the 
conductor,  and  the  decrease  in  the  uncertainty 
in  the  working: 

The  author's  calculations,  wiih  reference  to 
the  St hwarbkopff  project  for  the  town  of  Halle, 
indicate  that,  ewn  under  ve:y  favorable  con- 
ditions the  advantages  of  alternating  cunents 
are  not  very  considerable. 

Then  we  must  take  in  o  consideration  that  it 
means  the  employment  of  not  merely  one,  but 
several  cables. 

It  is  otherwise,  he  adds  where  natu'al  forces, 
waterfalls  for  instance,  can  be  made  use  of,  as 
then  it  is  much  more  advantageous  to  employ 
alternating  currents. 

In  such  cases  overhead  conductors  may  be 
used  ;  but  obviously  this  can  only  be  for  por- 
tions which  are  altogether  outside  the  town, 
and  this  means  a  considerable  increase  in  the 
extent  of  a  rat  onal  service. 

By  means  of  alternating  currents  electricity 
may  be  distributed  in  sparsely-populated  quar- 
ters ;  no  one  uisputes  this. 

The  area  of  distribution  is  not  so  strictly 
limited,  be  ause  the  net  cost  of  the  conductors 
is  less.     The  author  has  already  noted  this. 

The  alternating  current  system  permits  of  the 
cheap  util  zation  of  natural  forces,  even  at  a 
distance  from  the  area  to  be  lighted. 

It  is  possible,  when  desired,  to  make  use  of 
incande  cent  lamps  with  only  50  volts  tension. 
Low  tension  incandescent  lamps  with  a  thick 
carbon  filament  give  an  excellent  light,  and  the 
filaments  are  not  easily  broken.  When  the 
current  is  continuous  they  can  only  be  used  in 
series  of  twos,  or  with  a  resistance  to  take  up 
the  current  of  every  second  lamp. 

Arc  lamps  fed  by  alternating  currents  may  be 
even  burned  singly  without  loss  of  energy  ;  nor 
will  they  need  so  great  a  tension  as  the  con- 
tinuous current  lamps. 

As  this  has  often  been  claimed  as  an  advan- 
tage compensating  for  the  many  drawbacks  of 
the  s\stem,  we  will  pay  it  some  attention.  We 
need  hardly  say  that  a  transformer  of  a  special 
pattern  is  necessaty  in  employing  a  different 
tension  to  th  t  which  is  used  with  incandescent 
lamps. 

The  peculiar  conditions  of  the  working  of  an 
apparatus  of  this  kind,  nevertheless,  involves 
considerable  leakage,  which  will  be  proportion- 
ately greatas  the  apparatus  iiself  is  small.  The 
installation,  therefore  of  a  transformer  for  a 
single  arc  lanv>  w  11  not  only  be  costly  (the 
transformer  and  conductor  being  supplement- 
al!, and  will  also  involve  losses  of  sufficient 
importance  to  make  it  preferable  to  insert  the 
lamp  within  the  circuit  of  incandescent  lamps, 
in  combination  with  appropriate  resistances. 
The  installation  of  a  transformer  with  a  special 
conducting  w  re  is  only  recommendable  when 
the  number  of  lamps  are  very  large,  in  wh'ch 
case,  even  with  continuous  current  lamps, 
the  difficulties  need  not  be  very  grave,  since 
the  necessity  for  placing  two  pilot  lamps  in 
series  will  no  longer  exist,  as  by  placing  two 
groups  of  lamps  in  a  3-conductor  system,  it 
will  always  be  possible  to  make  a  uniform  dis- 
tribution of  the  lamps  at  work. 

Whilst  an  arc  lamp  with  the  alternating  current 
only  demands  a  tension  of  35  to  40  volts,  an  arc 


lamp  with  the  continuous  current  requires  about 
50  vo.ts.  This  increase  of  tension  is  made  neces- 
sary by  the  counter-electiomothe  force  which  is 
generated  in  the  hollow  of  the  positive  carbon  of 
the  continuous  current  lamp  ;  the  result  being  that 
a  continuous  current  lamp  of  10  amperes  con- 
sumed nearly  as  much  energy  as  an  alternating 
current  lamp  of  12  amperes. 

The  regulator  of  the  tension  over  the  entire  s>s- 
tem  is  simplified  ;  it  is  effected  without  loss,  and  it 
affords  greater  certainty  than  is  obtainable  by  em- 
ploying continuous  currents. 

He  then  proceeds  to  discuss  the  alleged  disad- 
vantages of  the  alternating  current  system  with 
transformers. 

1.  The  alternating  current  necessitates  the  use 
of  high  tensions  in  the  principal  conductors.  This 
fact,  wnich  has  the  great  advantage  of  allowing  the 
use  of  small  section  principal  conductors,  has  also 
two  drawbacks. 

The  tension  being  greater  it  is  more  difficult  to 
insulate  the  conductors.  The  insulation  of  the 
cables  en  a  system  of  alternating  currents  with 
high  tension  should,  it  is  well  known,  be  more 
thorough  than  is  nece.'sary  in  a  s)Stem  of  con- 
tinuous currents  with  low  tension.  The  condition, 
enforced  in  every  European  city,  of  placing  the 
cables  underground,  side  by  side  with  telephone 
and  telegraph  lines,  necessitates  further  the  em- 
ployment of  concentric  cables  for  avoiding  the 
disturbances  occasioned  by  induction  upon  the 
latter.  The  price  of  the  conducting  cables  is  con- 
sequently raised  to  a  point  at  which  the  advantages 
of  s'ender  copper  conductors  largely  disappear,  to 
vanish  altogether  when  it  becomes  a  question  of 
long  distances. 

The  necessity  for  perfect  insulation  has  a  con- 
siderable restrictive  effect  upon  the  tension  that 
might  be  employed. 

According  to  Spencer,  who  is  said  to  ha\e  in- 
stalled 400, coo  lamps,  a  tension  of  1, 000  volts  is 
the  best  to  work  with.  The  fact  is,  the  majority  of 
American  central  stations  use  this  tension,  and 
none  go  beyond  2,000. 

Crompton  asserts  that  even  with  1,000  volts  the 
insulation  is  still  uncertain,  and  that  in  America 
difficulties  are  still  met  with  when  this  tension  is 
used.  According  to  him  the  insulation  must  be 
affected  by  alternating  currents  at  high  tension  ; 
and  he  doubts  if  the  insulation  of  the  central  sta- 
tion at  Nancy,  which  works  with  2,oco  volts,  will 
continue  to  be  as  efficient  as  hitherto. 

It  may  also  be  presumed,  as  a  matter  of  fact, 
that  it  is  impossible  to  predetermine  the  duration 
of  a  cable  for  high  tension. 

On  the  other  hand,  the  firm  of  Siemens  &  Halske 
has  frequently  supplied  concentric  cables  for  2,000 
volts,  and  these  cables  have  so  far  done  well. 

The  high  tension  of  alternating  currents  may  oc- 
casion fatal  accidents  and  fires.  The  best  thing  to 
be  done  is  to  make  contact  very  difficult,  if  not 
impossible,  with  the  rrimary  conductors. 

Some  companies  place  transformers  with  their 
customers.  The  Societ6  Helios  is  for  supplying 
each  customer  with  a  transformer  and  meter  com- 
bined ;  this  would  not  te  larger  than  a  gas  meter. 
Other  forms  propose  to  enclose  the  transformers  in 
safety  cases  beneath  the  pavement.  For  trans- 
formers in  the  interiors  of  houses  complete  insula- 
tion, and  something  in  the  nature  of  a  fire  sale 
would  be  necessary.  In  America  the  insurance 
companies  insist  upon  the  transformers  being 
phced  outside  of  the  buildings.  An  English 
society  has,  nevertheless,  declared  that  it  will  not 
raise  its  premiums  if  the  transformers  used  in  the 
Ferranti  business  are  carefully  made  and  installed. 
In  any  case  an  extreme  prudence  will  be  neces- 
sary. 

Another  question  is  whether  there  is  not  a  great 
danger  in  the  contact,  which  is  often  necessary, 
with  secondary  conductors.  The  enemies  of  the 
system  of  alternating  currents  have  so  strongly  in- 
sisted upon  this  danger,  as  to  make  a  close  exami- 
nation of  the  question  necessary. 

For  such  contact  to  be  dangerous,  a  combination 
of  three  conditions  is  necessary. 

1.  The  principal  conductor  must  communicate 
with  the  earth. 
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2.  The  primary  conductor  must  be  connected 
with  the  secondary  conductor. 

3.  There  must  be  communication  between  the 
person  and  the  earth. 

The  first  of  these  conditions  can  hardly  be  quali- 
fied. 

The  third  becomes  realized  if  the  person  in 
question  rests  upon  the  damp  ground,  or  is  in 
contact  with  pipes  for  either  gas  or  water. 

Absolute  security  will  only  be  attained  by  mak- 
ing the  second  impossible.  It  will  not  be  enough 
to  apply  cut-outs  to  the  principal  conductors,  since 
it  is  possible  and  even  likely  that  the  communica- 
tion does  not  consist  in  a  short  circuit  without  re- 
sistance, but  in  a  luminous  arc  offering  sufficient 
resistance  to  prevent  the  production  of  a  current 
I  capable  of  melting  the  cut-out. 

In  such  a  case  cut-outs  in  the  secondary  con- 
ductor would  be  of  no  use  at  all,  as  they  are  in- 
tended for  a  current  of  much  greater  strength  (with 
low  tension).  The  only  real  protection,  then,  con- 
sists in  laying  the  insulating  stratum  between  the 
primary  and  secondary  conductors  thickly  enough 
to  maintain  insulation,  at  all  events,  and  in  care- 
fully avoiding  anything  like  heat  or  damp. 

It  is  a  choice  between  sacrificing  something  of 
the  utility  of  transformers,  and  of  abandoning  the 
principle  which  consists  in  obtaining  the  maximum 
of  action  with  the  minimum  expenditure  of  copper 
and  iron. 

In  many  cases,  might  it  not  be  better  to  make 
use  of  a  protecting  box?  It  would  always  be 
feasible,  and  it  would  certainly  avoid  the  danger  to 
life  and  property. 

It  has,  we  are  aware,  been  proposed  to  insert 
between  the  two  conductors  a  conducting  stratum 
in  connection  with  the  earth,  or  to  connect  the 
secondary  conductor  with  the  earth  in  a  permanent 
manner  ;  but  these  methods  involve  greater  losses 
and  sacrifices  than  the  insertion  of  an  insulating 
stratum. 


ELECTRICAL  PATENTS   ISSUED  JANU- 
ARY  28TH. 


Submarine  Telephone. — The  opening  of  the 
first  submarine  telephone  cable  has  just  taken 
place.  The  cable  runs  between  Montevideo  and 
Buenos  Ayres,  and  is  thirty-two  miles  long,  the 
total  length  with  theoverhead  line  being  180  miles. 
On  this  line  there  are  five  intermediate  stations, 
all  of  which  can  telephone  and  telegraph  simulta- 
neously with  all  the  other  stations. 


Electric  Brakes. — An  electric  brake,  designed 
by  Professor  Forbes,  has  been  tested  with  great 
success  on  an  entire  train  of  carriages  with  which  it 
has  been  fitted  for  use  on  a  line  in  Russia.  The 
chief  gain  is  in  point  of  rapidity  of  action.  A  train 
of  average  length  will  feel  the  brake  power 
throughout  its  length  almost  simultaneously,  as 
against  three  or  four  seconds  required  by  the  vac- 
uum brake. 

Electric  Door  Openers.  —  An  admirable  ar- 
rangement looking  to  the  quick  and  safe  emptying 
of  the  house  has  just  betn  adopted  at  the  Tremont 
Theatre  in  Boston.  At  any  time,  by  simply  touch- 
ing a  button  in  any  one  of  the  eight  handy  places 
in  different  parts  of  the  theatre,  seventeen  sets  of 
folding  doors,  leading  to  as  many  exits,  open 
simultaneously,  actuated  by  electrical  apparatus. 
The  expense  of  the  improvement  is  said  to  have 
been  considerable,  but  it  is  safe  to  say  that  the  pub- 
lic will  appreciate  the  advantage  of  being  able  to 
take  their  pleasure  without  any  dread  of  fire  or 
panic. 

An  Explanation  Needed. — It  is  remarked  on 
the  Vienna  Leipsic  telephone  line  that  while  the 
speaker  at  Vienna  is  heard  with  remarkable 
clearness  and  accuracy  at  Leipsic  and  at  all 
points  along  the  route,  as  at  Prague  and  Dres- 
den, a  speaker  at  either  of  these  points  is  heard 
with  much  more  difficulty  at  Vienna.  The 
electricians  of  the  company  are  as  yet  unable 
to  furnish  a  satisfactory  explanation  of  this 
phenomenon.  Why  sounds  traveling  from  east 
to  west  should  be  clear  and  distinct,  while 
those  traveling  in  the  other  direction  are  more 
or  less  blurred,  is  a  puzzle. 


420,057.  Wind-vane  indicator.  Henry  J. 
Haight,  New  York,  N   Y. 

420,070.  Electric  detecting  apparatus  for  coin  - 
actuated  boxes.  William  J.  Howey,  New  York, 
N.  Y. 

420,077.  Incandescent-lamp  socket.  Her- 
mann Lemp,  Hartford,  Conn.,  assignor  to  the 
Schuyler  Electric  Company,  of  Connecticut. 

420.079.  Electric  reciprocating  tool.  Harry 
N.  Marvin,  Syracuse,  N.  Y. 

420.080.  Electric  reciprocating  tool.  Harry 
N.   Marvin,  Syracuse,  N.  Y. 

420,091.  Testing  apparatus  for  te'ephone-ex- 
change  switches.  Joseph  J.  O'Connell,  Chica- 
go, 111. 

420,096  Lightning  arrester.  Charles  A.  Pflu- 
ger,  Chicago,  111.,  assignor  to  David  P.  Perry, 
same  place. 

420. 101.  Conduit  for  electric  street  railways. 
Jesse  W.  Reno,  Boston,  Mass. 

420.102.  Telegraphic  transmission  of  index 
mov  ments.  Felix  Richard,  Paris,  France,  as- 
signor to  the  Societe  Richard  Freres,  same 
place. 

420,109.  Electric-arc  lamp  Charles  E. 
Scribner,  Chicago,  111.,  assignor  to  the  Western 
Electric  Company,  same  place. 

420, 1 17.  Hectric  motor  and  regulator  there- 
for.    Elmer  A.  Sperry,  Chicago,  111. 

420, 171.  —  Insulating  casing.  John  A.  Seely, 
New  York,  N.  Y. 

420,173.  Electric  fire-alarm  system.  John 
Speicher,  lersey  City,  assignor,  by  direct  and 
mesne  assignments  to  the  Newark  District  Tele- 
graph Company,  Newark,  N.  J. 

420,183  Telephone  exchange  apparatus. 
Franklin  G.  Beach,  Chicago,  111.,  and  Frank  B. 
Cook,   Toledo,  Ohio. 

420,198.  Automatic  safety  cut-off  for  electric 
circuits.  George  M.  Guerrant,  New  York,  N.Y., 
assignor  to  himself  and  H.  A.  Wise  Wood, 
same  place 

420,214.  Electric  meter.  Walter  P.  Smith, 
Philadelphia,  Pa.,  assignor  to  the  United  Elec- 
tric   Improvement   Co.,  Gloucester  City,  N.   J. 

420.234.  Pla^e  for  secondary  batteries. 
George  A.  Johnson,  Boston,  Mass. 

420,240.  Printing-telegraph.  James  F.  Mc- 
Laughlin, Philadelphia,  Pa. 

420,255.  Electric  signal.  John  D.  Taylor, 
Pikeion,  Ohio. 

420,300.  Therapeutic    magnet      '1  homas    H 
Hicks,  Detroit,  Mich.,  assignor,  by  direct   and 
mesne  assignments  to   the  Therapeutic  Terres- 
trial Equ  poise  Company,  of  Michigan 

420,314.  Elect'ic-arc  lamp.  Rupert  Schef- 
bauer,  New  York,  N.  Y.,  assignor  of  one-half  to 
Charles  Bell,  same  plac\ 

420,334.  Magnetic  separator.  Gurdon  Conk- 
ling,  Glens  Falls,  N.  Y. 

420,351.  Advertising  automaton  for  store- 
windows.     George  Music,  Berlin,  Germany. 

420,358.  Printing  instrument  or  apparatus  for 
telegraphic  or  other  uses.  James  H.  Rogers, 
Bladensburg,  Md. ,  assignor  to  the  Visual  Syn- 
chronism Company,  of  West  Virginia. 

420.370.  Incandescent  lamp  socket.  Merle 
J.  Wightman,  Lynn,  Mass.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. 

420,384.  Electrical  communicating  system. 
Alfred  G.  Holcombe,  New  York,  N.Y.,  assignor 
to  the  Electric  Signal  Manufacturing  Company, 
same  place. 

420,393.  Telegraph  apparatus.  Ebenezer  B. 
Sharer,  New  York,  N.   Y. 

420,396.  Electric  trsnsformer.  Elihu  Thom- 
son, Lynn,  Mass. 

420,398.  Governor  for  dynamos  or  motors. 
Addison  G.  Waterhou-e,  Hartford,  Conn.,  as- 
signor by  mesne  assignments,  to  the  Schuyler 
Electric  Company,  of  Connecticut. 

420,422.  Current-direction  indicator.  Ernest 
P.  Warner,  Chicago,  111.,  assignor  to  the  West- 
ern Electric  Company,  same  place. 


Sheep  Shearing  by  Electricity. — A  remarkable 
application  of  electricity  is  being  made  in  Aus- 
tralia. The  problem  of  shearing  sheep  econo- 
mically and  speedily  has  been  solved  by  the 
use  of  the  electric  motor  in  conjunction  with  a 
new  shearing  machine  invented  by  Frederic 
York  Wolseley,  a  brother  of  the  eminent  Gen- 
eral bearing  that  name.  The  method  of  using 
the  shears  is  very  simple.  From  one  to  one 
hundred  shears  can  be  operated  at  one  time 
accord  ng  to  the  power  used.  The  loss  from 
injuries  primarily  due  to  shearing  by  hand, 
reckoned  at  no  less  than  one  per  cent,  of  the 
animals  operated  upon,  is  entirely  avoided ; 
while  the  pelts,  being  free  from  cuts,  stabs,  and 
holes,  command  a  readier  and  better  market. 
The  operators  themselves  are  protected  from 
the  numerous  self-inflicted  injuries  to  which 
they  are  liable  when  using  the  ordinary 
hand  shears.  The  time  occupied  in  shearing 
the  sheep  by  the  new  method  is  only  from  1% 
to  5  minutes.  As  the  machine  takes  the  whole 
of  the  wool  off  at  one  operation,  all  second  cuts 
are  avoided,  and  thus  considerable  saving  in 
time  is  effected. 


Electricity  in  the  Future. — Prof.  R.  H.  Thur- 
ston, in  a  recent  article,  gives  a  graphic 
description  of  what  electricity  will  do  in  the 
near  future.  He  says  it  will  break  up  the 
present  factory  system  and  enable  the  home 
worker  once  more  to  compete  on  living  terms 
with  great  aggregations  of  capital  in  unscrupul- 
ous hands.  Great  steam  engines  will  undoubt- 
edly become  generally  the  sources  of  power  in 
larger  cities,  and  will  send  out  the  electric  wire 
into  every  corner  of  the  town,  helping  the  sew- 
ing woman  at  her  machine,  the  weaver  at  his 
pattern  loom,  the  mechanic  at  his  engine  lathe, 
giv  ng  every  house  the  mechanical  aids  needed 
in  the  kitchen,  the  laundry,  the  elevator,  and 
at  the  same  time  giving  light  and  possibly  heat 
in  liberal  quantity  and  intensity. 


Handy  Electric  Power. — An  explosion  of  the 
boiler  in  a  large  printing  house  in  Chicago  recently 
completely  wrecked  the  engine.  .  To  suspend  op- 
erations until  the  damage  was  repaired  meant  a  loss 
of  thousands  and  thousands  of  dollars,  so  an  elec- 
tric motor  was  secured  and  attached  to  the  shafting. 
The  next  day  work  was  resumed  in  the  factory, 
and  the  firm  are  now  firm  believers  in  electric 
power. 

Underground  Light  Wires.  —  In  placing  light 
wires  underground  in  Bath,  England,  the 
troughs  used  are  of  sufficient  width  to  take 
four  cables  packed  side  by  side,  but  kept  apart 
by  wooden  separators,  or  bridges,  placed  at  in- 
tervals of  a  few  inches.  The  spaces  between 
the  cables  and  troughs  are  then  filled  in  with 
bitumen  poured  on  in  a  liquid  state,  which  on 
solidifying  encases  the  cables  in  a  solid  damp- 
proof  mass,  in  the  centre  of  which  the  conduc- 
tors are  buried.  The  troughs  are  of  sufficient 
depth  to  take  two  layers,  or  eight  cables,  or 
less  number,  according  to  requirement  of  the 
districts. 


Electricity  Through  Gas  Mains. — Ata  recent 
meeting  of  the  Manchester  association  of  engi- 
neers, the  president,  Mr.  John  West,  said  that 
in  practice  he  thought  the  most  economical 
and  satisfactory  way  of  producing  and  supply- 
ing electricity  to  the  consumers  would  be  by 
gas  engines  on  their  own  premises,  or  a  system 
of  very  small  central  stations  where  a  few 
hous'  s  or  shops  in  close  proximity  could  be 
worked  by  the  direct  system  of  distribution.  At 
the  present  time  they  had  in  Manchester  ex- 
cellent distributing  plant  for  the  purpose  in  the 
existing  gas  mains,  which,  by  the  aid  of  gas 
engines  (which  could  be  placed  in  a  cellar,  out- 
building, or  any  other  position),  would  supply 
a  power  available  at  any  time,  requiring  no 
constant  attention  and  causing  no  smoke  nuis- 
ance. 
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A    VISIT    TO    EDISON'S    FACTORY. 


he  wou'd  cer- 
of  a  flute,  so 
immense  vol- 
piece.     Some 


The  Edison  factory  at  Orange,  N.  J. ,  is  prob- 
ably  the   most   famous   establishment   in    the 
world.      All   classes    of    people  flock   thither, 
some  on  business  and  others  out  of  curiosity. 
They  ail  go  with  one  object  in  view,  however, 
and  that  is  to  see  the  famous  inventor  if  possi 
ble.     But  many  are    disappointed   in    this  re- 
spect    Mr.  Edison  is  too  busy  to  ke.-p  himself 
on  exhibition  ;  but,  were  he  not  a  busy  man  he 
would  not  show  himself  much,  as  his  aversion 
to  personal  publicity  is  well  known.      He  does 
not,  however,  turn  his  aimirers  away  unsatis- 
fied.     He  has  provided   a  means  for   their  en- 
joyment, which  is  one  of  the  most  unique  and 
pleasing   entertainments   imaginable.       In  the 
library  is   placed  a  phonograph,  which,  in    the 
hands  of  a  young   expert  in    attendance,  turns 
out  some  of  the  most  delightful   music,  instru- 
mental   and  vocal,  it  was   ever  the  pleasure   of 
mortal  ears   to  listen    to.     The   performance  of 
the  instrument  is  marvelous,  and  the  pieces  are 
reproduced  with  wonderful  effect.     Among  the 
manv    pieces    permanently    recorded   on    these 
wonderful  little  wax  cylinders  are  the  following  : 
"Down    upon    the   Suwanee    River,"  on    the 
flute,  with   piano  solo.      The   soft  notes  of   the 
flute   are  reproduced    with    a>tonishing    accu- 
racy;   indeed,    the   listener    is    frequently   de- 
ceived, and   imagines   himself  listening  to  the 
original  music,  so  realistic  is  the  reproduction. 
A  cornel  solo  is  given  with  the  same  wonderful 
effect,  and  at  the  end  the  applause  of  the  audi- 
ence  is  heard   as   distinctly  as    though   it  was 
actually   taking  place  in    the   big   room.     The 
yells,  cheers,  clapping  of  hands,  whist  ing  and 
stamping  of  feet  are  perfectly  rendered. 

Another  piece  is  the  whistling  of  a  negro  with 
piano    accompaniment.       If  the   li-tener  were 
not  told  beforehand  what   it  was 
tainly  say  the   notes  were   tho-e 
liquid  and  clear  are  they.     Their 
ume  is   a  striking   feature  of  the 
one  took  this  darkey  out  to  the  factury  one  day 
and  Mr.  Elison  had  him   whistle  in  the  phono- 
graph.    Mr.  Edison   was  so  well   pleased  with 
the  result,  that  he  gave  the  darkey  a  check  for 
$50.     The  negro   is   a   familiar   figure   on   the 
North  River  ferryDoats    on  which    he  makes  a 
living  by  whistling  for  the  passengers. 

One  of  the  most  amusing  pieces  is  the  repro- 
duction of  Bill  Lyle's  "Barnyard  song,"  with 
banjo  accompaniment.  All  through  the  song 
is  heard  with  astonishing  naturalne-s  his  imita- 
tion of  the  crowing  of  the  rooster,  the  cackling 
of  the  hen,  and  the  gobble  of  the  turkey.  When 
Bill  finishes,  the  yelling  and  applause  which 
follow  is  deafening.  After  this  has  sufficiently 
subsided,  a  voice  is  heard  above  the  din,  say- 
ing, "Lyle's  all  right ;  ain't  he  !" 

The  beautiful  "Monastery  Bells"  are  len- 
dered  in  a  charming  manner,  including  the 
ringing  of  the  bell. 

The  piece  called  "The  Descri,  tive  Fire 
Alarm"  is  well  worth  going  many  miles  to 
hear.  The  band  plays  a  funeral  dirge  to  repre- 
sent the  sleeping  firemen.  All  at  once  there  is 
great  excitement.  The  ringing  of  the  fire  alarm 
on  the  gong  and  the  clatter  of  the  horses'  feet 
as  they  run  to  their  proper  places  at  the  engine, 
etc.,  are  distinctly  heard  above  the  sound  of 
the  music.  All  this  time  the  box  number  is 
sounding,  and  in  a  few  moments  the  engine  is 
heard  going  out  of  the  house  down  street.  As 
it  speeds  to  the  fire,  the  sound  of  the  bell  on 
the  machine  grows  fainter  and  fainter,  until  it 
is  lost  altogether  in  the  distance. 

Excellent  music  is  rendered  by  full  brass 
bands,  and  the  accuracy  with  which  every 
sound  and  note  is  recorded  is  marvelous. 

One  of  the  most  pathetic  features  of  the  enter- 
tainment is  the  reproduction  of  some  of  the 
ravings  of  John  McCullough  the  famous  trage- 
dian, just  before  he  died  in  the  mad  house. 
We  give  herewith  the  exact  words,  which  we 
copied  directly  from  the  phonograph  : 


"Ah!  they  say  I'm    mad.     Right   they  are, 
for  I  am  mad — for  it  is  my  plays  that  sent  me  so, 
and  as    I  appeared   on  the   stage,  rang  out  the 
name  of  John  McCullough.     Ha!  ha!  ha!  ha! 
Ah !    (at   this    point   McCullough    drew    in    his 
breath,    which    gave   forth    an    unearthly   and 
sepulchral  sound).     But  I'm  mad  now  ;  I  can 
play  no  more,  and  as  I  appeared  in   the  throne 
scene,  leading  on  my  daughter  before   Appius 
Claudius,    I  said :    'Appius    Claudius,    you  have 
sent  for  me  and  I  have  come — come  to  defend 
my  daughter's  honor.     Go  on  with  your  trial ; 
go  on,  I'm  ready  to  defend   her  with  my  heart's 
blood.     Ha!  ha!  ha!  ha!'     Ah!    (here  he  ut- 
tered  the  same   blood-curdling   sound.)      But 
I    am  mad   now.     And  as   I    appeared   in  the 
arena  scene  as  Spartacus  in  'The  Gladiator, '  I 
said :    '  Peter,    kill ;    I'll    kill   no    more.     Then 
thou'st   wife  and  child  shall  suffer.     Ah  !  not 
then.     Then  send  down  all  Rome  and  I'll  make 
R-r-rome  howl. '     Ha!  ha!  ha!  ha!  ha!"  And 
with  this  last  mad  laugh  his  tongue  ceased  its 
ravings,  and  the   stillness  of  death  seemed  to 
overcome  all. 

Terrible   Engine   of    Death. — New    Jersey's 
reputation  as  the  home  of  queer  things  is  being 
maintained  in  an  admirable  manner.     It  is  gen- 
erally supposed  that  the   principal  products  of 
the  State  are  mosquitoes  and  a  beverage  known 
as  "apple-jack."     This  is   a   mistake.      Inven- 
tions—and great  ones — are   made  in  th's  land. 
The    latest    of  these    is   that   of    a   citizen — a 
farmer    probably.     This  inventor   proposes  to 
revolutionize   every  existing   methods   of  war- 
fare, on  land  or   by  sea.     He  claims  to  be  able 
to    produce   artificial   thunder  storms,  and   by 
the  proper  use   of  the   lightning   so  generated 
can    annihilate   an    entire    army   or    fleet.     A 
thousand  soldiers  may  be  killed  at  a  flash.     He 
hopes  that  the  terrible  efficiency  of  his   inven- 
tion will  have  the  effect   of  putting  an    end  to 
all  war.     He  has  not  had  a  chance  yet  to  prac- 
tically  test     his    invention;    he     has,   however, 
tested  it   in  a   sma  1  way  by  clearing  his  room 
of  pestiferous  flies.      How  easy  it  would  be  to 
settle   all    international  difficulties   by  the  new 
system  of  warfare.     All   that  would   be  neces- 
sary would  be    for  Russia,  for  instance,  to  call 
on  the    famous   Jerseyman,  and   direct  him  to 
turn  his    attention    and   machine   on,  say,  Bul- 
garia or  Turkey,  and  in  a  few  minutes  the  war 
would    be    over.     The   inventor   would    soon 
realize    a   fortune   by  hiring  out   to    European 
nations  in  this   way  and   charging  so    much  a 
head  for  results. 


Amending  the  Execution  Law. — An  amend- 
ment is  proposed  to  the  Electrical  Execution 
bill,  which  compels  the  attendance  of  the 
agent  and  Warden  of  the  prison  where  the  exe- 
cution occurs,  and  upon  three  days'  notice  a 
Justice  of  the  Supreme  Court,  the  District  At- 
torney, and  the  Sheriff  of  the  county  in  which 
the  conviction  took  place,  two  phy>icians, 
twelve  citizens,  and  seven  Assistant  Deputy 
Sheriffs.  It  also  authorizes  the  holding  of  a 
post  mortem  immediately  after  the  execution 
and  the  destruction  of  the  body  by  quicklime 
unless  it  is  claimed  by  relatives  or  friends. 


Electricity  on  War  Ships. — The  American 
squadron  of  evolution  is  the  subject  of  comment  in 
foreign  military  papers,  and  the  electrical  appli- 
ances on  board  the  Chicago  and  Atlanta  seem  to 
attract  a  good  deal  of  attention. 


A  Canadian  Atlantic  Cable. ^A  petition  for 
the  incorporation  of  the  Canada  Cable  Com- 
pany has  been  presented  in  th«  House  of  Com- 
mons at  Ottawa  Several  wealthy  Canadians  . 
are  interested  in  the  scheme,  and  that  assert  it 
will  be  to  Canada's  advantage  to  have  an  Atlantic 
cable  wholly  Canadian.  I  hese  gmtlemen  rep- 
resent several  mi. lions  of  dollars  of  capital 
and  are  very  enthusiastic  over  the  prospect  of 
placing  Canada  in  an  independent  position  as 
regards  getting  European  news. 

The  cable  will  be  laid  from  Ireland  to  a  point 
in  Quebec,  on  the  north  shore  of  the  Gulf  of 
St  Lawrence.  It  will  run  through  the  Straits 
of  Belle  Isle.  A  .-pecial  station  will  be  erected 
on  the  Canadian  side  and  direct  communica 
tion  made  with  the  Canadian  Pacific  Telegiaph 
Company. 

Work  will  begin  as  soon  as  the  act  of  incor- 
poration is  passed. 

The  company  has  already  made  a  contract 
with  a  London  firm  f  >r  the  laying  of  the  cable 
and  the  supplying  of  miterial.  This  has  been 
accomplished  at  a  cost  of  $250,000  less  than 
the  Mackay-Bennett  cable  cost 

It  is  thought  that  an  advantage  will  be  gained 
by  the  Canadian  cable  in  i  s  course,  being  so 
much  noith  of  any  of  the  others.  There  wil, 
be  no  difficulties  of  c  osse  I  tables  or  unpleas- 
ant mistakes  when  a  break  has  to  be  attended 
to. 

The  only  difficulty  is  in  the  laying  of  the 
cable  in  the  Straits  of  Belle  Isle,  but  the  sub- 
marine engineer  who  reported  on  the  course 
says  that  there  is  a  regular  bank  through  the 
Straits  under  which  the  c  ble  can  be  safely 
laid.  One  of  the  promoters  intimates  that  the 
Canadian  Company  will  compete  for  American 
business,  cutting  rates  if  necessary. 

New    Building    Wiring. — The    C.    B.    Rouss 
building,  on  Broadway,  just  being  completed,  is 
equ'pped  with  a  model  Igbt  installation.     Bo  h 
incandescent  and  arc  lights  will  be  used.     '1  he 
incandescent  plant  will  consist  of    150  lights  of 
16  c   p.     The  dynamo  will  be  the  newest  type 
of  compound  automatic  Mather  machine.     The 
wire  us- d   is  the  well  known  Grimshaw  white 
core,  of  heavy  insulation.   The  branch  wires  are 
laid  in  the  plaster,  and  the  ma  ns  in  moulding, 
and  the  w  iring  has  been  done  in  such  a  way  *s 
to  allow  the  use  of  either  the  two  or  three  wire 
system.     The    arc    'ight  plant   consists  of  two 
40-light    Thomson- Houston    machin  s,   fir  78 
lights.     Grimshaw  B.  D.  wire  is    used,  and  the 
wire  having  the   heaviest   insulation  is  run  on 
porcelain  insulators,  and   is    readily  accessible 
and  in  plain  view.     Each  insulator  is  firmly  se- 
cured in  a  wooden  block  placed  in  the  ceiling. 
A  circuit  from  each    dynamo  runs  through  the 
entire    building,  giving   two   independent  cir- 
cuits.    The  advantage  of  this  is,  in  c  se  of  de- 
rangement of  one  dynamo  on  y  one  half  of  the 
lights  will  be  affected,  and  the  interior  of  the 
building  will  not  be    entirelv  deprived  of  light, 
as  the  other  circuit  will  remain    intact.     Each 
floor  is   wired   with  this    end  in  view.     Even- 
second  lamp  is  on  one  circuit,  while  the  alter- 
nate lamps  are  on  the  other.     All  lights  on  each 
floor  are   controlled  by  an  independent  switch 
placed  at  a  convenient  point  on  the  floor.     The 
power  for  these  plants  is  to  be  derived  from  two 
50  horse-power  Buckeye  engines. 


Agitation  in  the  English  Telegraph  Service. 
— At  a  large  and  enthusiastic  meeting  of  tele- 
graph clerks,  held  in  Newcastle  on  January  nth, 
to  consider  their  grievances,  resolutions  were 
adopted  in  favor  of  at  once  combining  with  the 
clerks  in  London  and  other  offices  throughout 
the  kingdom  to  memorialize  the  postmaster- 
general  to  secure  a  reduction  of  hours,  increased 
pay,  quicker  promotion,  extended  annual  leave, 
and  overtime  payment  at  the  rate  of  time  and 
a  quarter  for  all  Sunday  work. 


Bessemer,  Colorado,  is  to  have  an  electric 
street  railway,  operated  by  the  Pueblo  City 
Railroad  Co. 

The  Thomson-Houston  Company  has  secured 
the  contract  for  building  the  Forest  Park  elec- 
tric street  railway  extension  at  Springfield, 
Mass. 

The  Eddy  Electric  Mfg.  Co.,  of  Windsor, 
Conn.,  has  increased  its  capital  stock  from 
$30,000  to  $ioo,coo. 

The  Royal  Electric  Light  Company  has  more 
than  double  its  plant  in  Quebec  and  Montreal, 
so  great  is  the  demand  for  lights. 


THE    ELECTRIC    AGE. 


VOLTMETERS. 


Some  years  ago  it  was  generally  supposed 
that  voltmeters  should  be  wound  with  German 
silver,  because  its  temperature  co-efficient  is 
small.  Lately,  however,  the  practice  has  been 
altered,  and  it  is  generally,  but  erroneously, 
considered  best  to  wind  with  copper,  because, 
though  its  temperature  co-efficient  is  greater, 
the  power  absorbed  by  a  given  volume  at  a 
given  current  density  is  less 

The  error  due  to  differences  of  temperature 
must  be  due  to  differences  of  temperature  of  the 
room,  or  to  rise  of  temperature  due  to  the  cur- 
rent in  the  coils.  If  a  voltmeter  wound  with 
copper  wire  and  calibrated  at  500  C.  were  used 
in  the  engine  room  of  a  steamer,  it  would  read 
about  five  per  cent,  too  low  ;  whereas,  by  the 
use  of  German  silver,  with  its  ingredients  in 
proper  portion,  the  error  would  be  compara- 
tively small.  German  silver  is  very  much  bet- 
ter than  copper,  as  far  as  alterations  of  external 
appearances  are  concerned.  Platinum-silver 
and  gold-silvtr  alloys  need  not  be  discussed  as 
they  are  too  expensive  for  ordinary  use  in  volt- 
meters. 

The  rise  of  temperature  due  to  the  current 
depends  chiefly  on  whether  the  voltmeter  is 
used  continuously  or  not  It  has  already  been 
pointed  out  that  mo-t  voltmeters  have  pers'stent 
magnetism  errors,  and  should  therefore  be  pro- 
vided with  keys,  so  that  the  error  does  not 
come  in.  The  instruments  which  have  per- 
sistent magnetism  errors  are  just  those  that  take 
a  great  deal  of  power  to  work  them,  and  are 
apt  therefore  to  get  hot  if  left  on.  The  error 
from  rise  of  temperature  due  to  the  current  or 
power  error  is  therefore  avoided  by  the  key, 
which  also  avoids  persistent  magnetism  errors. 
Such  instruments  as  Sir  William  Thomson's 
"  graded  "  galvanometer  take  so  little  power, 
even  when  wound  with  German  silver,  that  the 
power  error  is  lc-s  than  the  room  error. 

If  two  voltmeter  coils  of  a  certain  volume 
were  wound  with  copper  wire  and  German 
silver  wire  respectively,  and  the  wires  were  of 
the  same  size,  so  that  the  number  of  turns  were 
the  same,  the  power  spent  in  the  German  silver 
coil  would  be  very  much  greater  than  that  in 
the  copper  coil  of  the  current,  and  therefore,  the 
ampere  turns  were  the  same  in  both.  The 
specific  heats  taken  by  volume  would  not 
be  widely  different  in  the  two  cases,  so  that  the 
German  silver  coil  would  rise  to  a  higher  tem- 
perature in  a  given  short  time  than  the  copper  ; 
and  though  the  variation  in  resistance  per  de- 
gree of  rise  of  temperature  for  a  copper  coil  is 
much  greater  than  for  a  German  silver  one,  the 
German  silver  coil  would  rise  so  much  higher 
that  its  percentage  alteration  of  resistance  would 
actually  be  greater— trut  is,  assuming  the  tem- 
perature co  efficient  generally  given  in  books 
and  tables.  This  would  also  be  true  when  the 
ampere  turns  were  the  same  in  both  cases,  and 
the  coils  wound  to  work  with  the  same  electro- 
motive force  instead  of  the  same  current,  if  the 
insulation  occupied  no  room. 

In  a  fine  wire  galvanometer  coil,  the  insula- 
tion, instead  of  being  a  mere  thin  skin  outside 
the  wire,  occupies  f  >ur  or  five  times  the  space 
that  the  wire  does.  If  a  voltmeter  wound  with 
reasonably  small  wire,  as,  for  instance,  100  or 
even  50  volts  is  made  with  copper  wire,  the  in- 
sulation will  cut  down  the  volume  of  the  cop- 
per so  much  that  it  would  have  been  better  to 
have  used  German  silver  with  a  co-efficient  of 
.044  per  cent,  per  degree  C 

It  has  been  determined  that  the  specific  re- 
sistance of  German  silver  varies  greatiy  accord- 
ing to  the  proportion  of  nickel,  and  that  the 
temperature  co-efficient  falls  as  the  specific  re- 
sistance is  increased  by  adding  nickel.  For 
\  voltmeters,  an  alloy  is  wanted  with  the  lowest 
/specific  resistance  and  the  lowest  temperature 
co-efficient ;  for  resistance  coils  the  temperature 
co-efficient  is  the  most  important. 

In  considering  the  various  nickel  alloys,  there 
is  another  point   that   must  not  be  overlooked, 


and  that  is,  permanence.  Before  makers  can 
safely  use  platinoid  or  German  silver  with  much 
nickel,  it  must  be  shown  that  the  resistance 
does  not  alter  with  time. 

Some  makers  prefer  to  wind  voltmeter  coils 
with  copper  wire  and  put  an  external  resistance 
of  German  silver  wire  in  series,  and  where  this 
can  be  done  it  is  the  best  arrangement.  The 
power  absorbed  in  the  whole  instrument  may 
then  be  less  than  would  have  been  taken  by  the 
coil  or  coils  wound  with  German  silver,  and 
give  the  same  ampere  turns.  One  maker  winds 
the  active  coils  with  copper,  and  puts  a  German 
silver  resistance  in  series  nine  times  the  resist- 
ance of  the  coils.  The  temperature  error  due 
to  the  room  is  thus  very  small,  and  the  instru- 
ment does  not  heat  so  quickly  as  it  would  if  the 
active  coil  were  wound  with  high  resistance 
wire,  as  a  lower  current  density  can  be  used  in 
the  resistance  so  that  there  is  more  metal  for 
each  joule  to  heat.  If  a  voltmeter  is  to  be  left 
on  continuously,  so  that  the  specific  heat  does 
not  come  in — that  is  to  say,  so  that  the  coils 
rise  to  that  temperature  at  which  rate  the  heat 
is  carried  away  by  radiation  and  convection  is 
equivalent  to  the  power  spent,  the  external  re- 
sistance arrangement  is  again  superior,  as  it 
may  be  easily  ventilated. 

So  far  it  has  been  assumed  that  what  is 
wanted  is  a  given  number  of  ampere  turns  in  a 
coil  of  given  dimensions.  As  a  matter  of  fact, 
however,  in  most  all  voltmeters  the  relative 
positions  of  the  ampere  turns  is  of  paramount 
importance.  Thus,  an  Ayrton  and  Perry  am- 
meter, wound  with  ico  turns  of  uniform  wire, 
would  give  a  smaller  reading  with  a  given  cur- 
rent than  it  would  with  50  turns  of  small  wire 
wound  inside  and  50  of  large  outside,  occupy- 
ing the  same  total  space.  They  therefore 
wind  the  wire  in  several  layers  of  different  sizes. 
The  considerations  as  to  the  use  of  German 
silver  or  copper  wire  app'y  just  the  same 
whether  it  is  a  question  of  total  ampere  turns 
or  of  their  disposition,  provided  a  coil  is  wound 
with  the  same  size  of  wire  throughout.  It 
would  be  of  little  use  discussing  the  question  of 
best  winding  when  a  voltmeter  coil  is  wound 
with  wires  of  different  sizes,  as  makers  do  not 
generally  care  to  go  into  such  refinements. 
The  action  of  the  coils  in  most  voltmeters  is  also 
incalculable.  A  voltmeter  might  generally  be 
wound  with  two  sizes  of  wire  with  advan- 
tage. 

The  induction  balance  has  been  used  for 
testing  coils  for  leaks  between  wire  and  wire. 
If  the  coil,  with  its  ends  unoccupied,  affects 
the  exploring  coil,  the  insulation  is  bad. 


PHILADELPHIA  NOTES. 


Communication  Between  Life-Saving  Stations" 
— An  illustration  of  the  necessity  of  suitable 
communication  with  lifeboat  stations  was  given 
recently  off  Holyhead,  on  the  Welsh  coast, 
where  a  vessel  was  wrecked  and  eleven  people 
were  drowned.  The  London  Times,  in  com- 
menting on  the  occurrence,  says  :  "  It  is  indeed 
a  disgrace  to  us,  as  the  greatest  maritime  nation 
in  the  world,  that  not  alone  the  lighthouses  of 
America,  but  also  those  of  Denmark,  Russia, 
Sweden,  Holland,  and  France,  are  fitted  with 
telegraphs  or  telephones,  yet  Great  Britain  still 
remains  without  this  aid  to  live-saving  appli- 
ances." 


Electricity  in  Ireland. — The  employment  of 
electricity  for  lighting  and  power  purposes,  says 
the  London  Electrical  Review,  has  not  yet  made 
very  great  progress  in  Ireland,  the  develop- 
ment of  these  two  branches  taking  place  but 
slowly.  This  is  partly  due  to  the  lack  of  ca- 
pital on  the  part  of  the  inhabitants,  and  partly 
to  the  want  of  enterprise  shown  by  them.  In 
some  of  the  northern  counties  small  arc  and 
glow  lamp  installations  have  been  put  up  in 
different  bleach  works,  spinning,  and  scutching 
mills,  distilleries,  clubs,  shipbuilding  yards, 
etc  ,  whilst  a  few  examples  may  be  found  in 
the  midland  and  southern  counties. 


The  firm  of  de  Kosenko  &  Hetherington,  so 
Mr.  G.  S.  Hetherington  tells  me,  are  increasing 
their  business  at  an  unusually  rapid  rate. 
Among  the  most  recent  contracts  which  this 
firm  have  completed  are  the  beautiful  electrolier 
and  combination  fixtures  for  the  Girard  Build- 
ing ;  the  Brown  Building  ;  the  Art  Club  ;  the 
Commercial  Title  &  Trust  Company  building, 
all  in  this  city  ;  the  new  Duquesne  Club,  and 
the  Fidelity  Trust  &  Title  Building  in  Pittsburg  ; 
and  the  high  school  at  Allegheny  Pa.  The 
Pennsylvania  Trust  Company's  Building  in  this 
city  is  also  about  finished. 

The  fixtures  in  all  of  these  establishments  are 
a  permanent  testimonial  of  the  artistic  taste  and 
thorough  workmanship  of  this  firm,  and  their 
expression  of  pride  in  such  handsome  and  dur- 
able work  is  quite  pardonable. 

Manager  W.  C.  Pearse,  of  the  United  Press 
in  this  city,  has  been  decorated  with  a  Grand 
Army  badge,  of  which  he  is  very  proud.  He 
ran  away  from  home  when  he  was  but  fourteen 
years  of  age,  and  entered  the  army  as  a  drum- 
mer, serving  for  two  years  in  the  Gulf  depart- 
ment. Since  the  close  of  the  rebellion  he  has 
drummed  up  an  enviable  reputation,  which 
is  a  matter  of  considerable  consequence  to  the 
United  Press  in  a  general  as  well  as  a  local 
way. 

The  idea  of  having  the  initial  letters  of  the 
proprietor  or  members  of  the  firm  formed  of 
groups  of  incandescent  lights,  prettily  dis- 
played in  front  of  store  windows,  is  quite  a 
novelty  to  Philadelphians,  and  is  rapidly  in- 
creasing in  popularity.  Quite  a  number  of 
these  designs  are  now  seen,  and  they  furnish  a 
striking  evidence  of  the  immense  growth  of, 
and  satisfaction  with,  the  incandescent  lamp  in 
"  quiet"  Philadelphia. — Electro. 


Edisons'  Talking  Dolls. — An  addition  is  be- 
ing made  to  the  Edison  factory,  at  Orange,  N. 
J.,  for  the  manufacture  of  dolls.  Judging  from 
the  dimensions  of  the  new  building  doll-mak- 
ing must  be  a  profitable  business,  and  the  de- 
mand for  these  talking  dolls  must  be  enormous. 
Anything  with  Edison's  name  connected  there- 
with is  sure  to  meet  with  a  great  demand. 


Catalogues. — We  have  received  the  new  cata- 
logue and  price  list  of  the  Electric  Gas  Light 
Company  of  Boston.  It  is  very  neatly  and 
tastefully  gotten  up.  The  company  are  manu- 
facturers and  dealers  in  electrical  goods  in  gen- 
eral, and  not  only  gas  lighting  apparatus,  as 
the  title  would  naturally  imply.  The  catalogue 
is  profusely  illustrated,  and  some  valuable  in- 
formation on  wiring  is  added. 


The  New  York  Quotation  Company. — The 
stockholders  of  the  New  York  Quotation  Com- 
pany, which  succeeds  the  defunct  Commercial 
Telegram  Company  in  the  delivery  of  Stock 
Exchange  quotations  by  means  of  tickers,  on 
January  27th,  elected  the  following  Board  of 
Directors  :  Robert  J.  Kimball,  Charles  Merritt, 
George  G.  Ward,  John  O.  Stevens,  Edward  C. 
Piatt,  William  H.  Baker,  and  A.  B.  Chandler. 
Then  the  Directors  elected  Mr.  Chandler  Presi- 
dent, Mr.  Ward  Vice-President,  and  George  W. 
Casper  Secretary  and  Treasurer. 

The  city  of  Springfield,  Mass.,  granted  per- 
mission recently  to  a  local  company  to  erect 
overhead  wires  for  street  railway  purposes 
after  a  thorough  investigation  of  the  subject, 
but  Toledo,  Ohio,  proposes  to  place  as  many 
obstacles  in  the  way  of  the  advancement  of 
electric  power  as  possible. 

The  new  steam  cruiser  Philadelphia  will  have 
two  electric  light  plants  of  the  most  approved 
pattern,  and  the  most  compact  system  adapted  to 
marine  work. 


THE    ELECTRIC    AGE. 


NAVY  DEPARTMENT  SIGNALS. 

Br  a  recent  general  order  of  the  Secretary  of 
the  Navy,  the  following  are  the  signals  now 
used  : 

The  American  Morse  code,  having  been 
adopted  by  the  army,  will  be  substituted  for 
that  now  used  by  the  navy 

The  following  is  the  American  Morse  code  : 

A F K P D 

B G L Q V 

C--    -     ii v k-    --    \v 

1> [  —  x s X 

E-  J O--       T Y  -  - 

Z 


5- 

4- 


KUMKRAI  S. 

.   6 


--  9- 
S o- 


KKS. 

Comma Interrogation Parenthois  Pn 

Semicolon  Si  Quotation  On  Bracket  Br 

Colon  Ko  Paragraph Dollar  Ma 

Period Exclamation Pa-h  D\ 

Hyphen  Hx                          Underline  Ux 
Note. — A  fraction  is  made  by  inserting  a  dot  between  the 
numerator  and  denominator.     Example  :  T8, .  — 


SIGNALS    AND  ABBREVIATIONS. 

I     Wait  a  moment. 

is  the  matter? 

1  me. 

" 

5.    Have  you  anything  for 

fla- 

me  ? 

30.  Circuit  closed  (or  close 

J.    Are  you  ready  ? 

m  1. 

S.   Busy  on  other   wires  (or 

44.  Answer  quick. 

nations). 

Accept  compliments. 

9.  Train  order   (or  import- 

92. Deliver  led) 

ant  military  message 

_ 

•my. 

or  torch    - 

13    Tk>  you  understand  ? 

Ahr.  Another. 

G  R.  Government  rate. 

Ans    Answer. 

N  M.  No  more. 

Ck.  c 

O  B.  Official  business. 

Col.  Collect. 

O  K.  All  right 

1)  H.  Dead  bead. 

Opr.  Operator. 

G  A.  Go  ahead. 

Pd   Paid. 

G  E.  Good  evening. 

ok.  Q 

G  M.  Good  morning. 

Sig.  Signature. 

G  N.  Good  night. 

TO    SIGNAL    WITH    FUG    OR   TORCH. 

The  flagman  faces  exactly  toward  the  com- 
municating station  ertical  in  front  of 
center  of  body,  butt  at  height  of  waist  The 
dot  (-)  is  represented  by  a  motion  to  the  right, 
and  the  dash  ( — )  by  a  motion  to  the  left  of  the 
sender.  The  s  hether  separating  ele- 
ments of  spaced  characters  iC,  O,  R,  Y,  Z.  and 
"A")  or  separating  words,  will  be  represented 
by  a  "f  ont '"  motion.     Thus,  the  motions  : 

Right,  right,  front,  right  represent C 

Right,  front,  right  represent O 

Right,  front,  right,  right  represent R 

Right,  right,  frcnt,  right,  right  represent V 

Right,  right,  right,  front,  right  represent Z 

Right,  front,  right,  right,  right  represent 

Each    motion    will    embrace  an  arc  of 
starting  from  the  vertical  and  returning  to  it. 

The  long  dash  (letter  "L"  and  numeral 
"  naught'  1  is  dist  nguished  from  the  "T"  dash 
by  a  slight  pause  at  the  lowest  point  of  dip,  and 
h  this  exception  there  will  be  no  pause  what- 
ever between  the  motions  required  for  : 
single  letter 

A  slight  pause  will  be  made  between  lev 

At    the  end  of  each  word,  abbreviation,   or 
conventional  signal,  the  space  signal,  or  "fn 
motion,    is    made,    preceded  and  follou ed  by 
pause  equivalent  to  that  made  between  letters. 

CONVENTIONAL  SIGNAIS  FOR  FLAG  OR  TORCH. 

To  call  j  station.  —  Signal  the  "  call  letter  "  of 
the  station  required  or,  if  the  call  letter  be  not 
known,  signal  "A"  without  pause  until  ac- 
knowledged; then  proceed  with  the  message. 

To  acknoul'dge a  c  11.  Sigi  a1.  " I  "  three  times 
followed  by  ''front  "  and  the  call  letter  of  the 
acknowledging  station. 

To  break   or  e  signals  from  the  sending 

station. — Signal  "A  "without pause  until  acknow- 
ledged. 

To  start  ihe  sending  station  after  breaking. — Sig- 
nal "G  A  "  followed  by  "front"'  and  the  last 
word  correctly  ieceived;  the  sender  will  im- 
mediately resume  his  message,  beginning  with 


the  word  indicated  by  the  receiver  If  nothing 
has  been  received,  signal  "  R  R."  The  sender 
will  then  repeat  all. 

Error  in  sending  — signal  seven  dots  ( 

)  rapidly,  followed  by  "front,""  and  re- 
sume the  message,  beginning  with  ihe  last 
word  correctly  sent 

End  of  address. — Signal  the  period  ( 

— ).  followed  by  ••front." 

Siguitmre  follows.— Signal  >ig  "  followed  by 
"front"' 

To  acknowledge  receipt  of  a  mess  .  ~:^nal 

"O  K'" followed  by  '  front  "  and  personal  signal 
or  initial  of  receiver. 

CONVENTIONAL    SIGNALS    FOR     HELIOGRAPH     OR    FLASH 
LANTERN. 

To  call  a  station  — Turn  a  steady  flash  on  the 
station  and  keep  it  there  until  answered  by  a 

idy  flash.      Both    station*   will  then  2d; 
each  on  the  others  flash.     When   adjustme    ts 
are  satisfactory,  the  station  called  will* acknowl- 
edge and  cut  off  its  flash  and  the  calling  siat  on 
will  proceed  with  the  message. 

To.:  Signal  "I 'three  times, 

followed  by  the  "call  letter"'  of  the  acknowl- 
edging station. 

To  break  or  slop  the  sigmils  from  tin  sending 
-  jnal    'A       without    pause  until 
red  by  a  steady  flash. 
To  start  the    sending    station    after  In-.        ..    — 

-  -:.al  "G  A  '"  followed  by  the  last  word  cor- 
rectly received  :  the   sender  will    immediate! v 

me  his  message,  beginning  with  the  word 
indicated  by  the  receiver.  If  nothing  has  been 
received,  signal  -R  R,  the  sender  will  then  re- 
peat all. 

Error  it:  — "ignal  seven  dots  ( 

)  rapid]}'  and  resume  ihe  message,  begin- 
ning with  the  last  woru  y  sent 

.stmenl.  —  If  the  receiver  sees  the    ender's 
mirror  needs  adjusting,  he  will  turn  on  a  steadv 

sh  until  ans  v..  eady  flash.     When 

the  adjustment  is  satisi  .he  receiver  will 

acknowledge  and  the  sender  will  resume  his 
message. 

End    of  address. — Signal   the   period  ( 

Signature  follows. — Signal  "Sig." 

fge  the  receip:  \gt  — ^i^nal 

"  O  K."  followed  by  personal  signal  or  initial 
of  receiver. 

CONVERSATIONAL     SIGNALS   FOR  TELEGRAPH. 

To  call  a  station. — Signal  the  "call  letter"  of 
the  station  required  until  acknowledged  siev- 
ing at  intervals  the  "call  letter'"  of  the  station 
calling. 

To  ackn  .    —Signal      '  "threetimts 

followed  by  "call  letter"  of  acknowledging  sta- 
tion. 

To  break  or   slop  the  signals  from   t,. 
n. — Open  the  key. 

To  start  the   sending  station  af/e'  -:  <:g. — 

-  -  .al  "  G  A, "followed  by  the  last  word  cor- 
rectly received;  the  sender  will  immedi: 

.e  his  message,  begmnig  with  the  word  in- 
dicated by  the  receiver.     If  nothing  has  been 
received  signal  "  R  R,"  the  sender  will  ther. 
peat  all. 

Error  in  sending.  — Signal  seven    dots  ( 

)  rapidly  and  resume  the  message,  begin- 
ning with  the  last  word  co'  sent 

End  of  address. — Signal  the  period  ( 

nature foh  ws.  — Signal   "Sig 

To  acknowledge  receipt  of  Signal  "O 

K."  followed  by  personal  signature  or  initial  of 
receiver. 

Ml  FLAG,    HELIOGRAPH.  TELEGKATH,    ETC 

The  following  wil  be  the  order  of  transmit- 
ting the  several  parts  of  a  message  :  1st  num- 
ber of  message  and  -'call  letter"  of  sending 
stati  n  :  2d.  operator's  personal  signal ;  3d.  the 
ch-  ck  :  -sth,  place  from  and  date  ;  5th.  address 
in  ful:  6th,  period  (address  complet. 
body  or  message  ;  Sth,  Sig.  (signature  follow 
signature. 


1  he  "  call  letter,"  operator's  personal  sign«_ 
and  check  can  be  used  only  when  previousl] 
agreed  upon. 

EXAMPLE. 

The  message: — 

'Washington,  D.   C,  Januarv  1 
John  Smith, 

:e  Street    Boston.  Mass. 
:  goods  by  expr 

Thomas  Adams. ' 
Would  be  sent — 
No.  2W4  pd     Washington  D  C   i     To  Jot 
".reel,  Boston.  Mass.   Sentgoot 
by  express  Sig.  Thomas  Adams. 

Abbreviations  should  not  be  used  in  the  bod] 
of  the  message  ;  numbers  occurring  therein 
must  be  spelled  out  in  full. 

This   change   of  code   does    not  affect 

method  of  enciphering  signal  messages  1  ow 

in  and  between  the  army  and  navy. 


The  Ferkanti  Umekiaking  in  London  — He 
tricians  in   America  and    Europe   are  watchir 
with  great  interest  the  ojtcome  of  the  Ferrant 
undertaking  in  London.     In  our  last  issue 
gave  an  illustrated  description  of  the  great  Lon-j 
don  plant  now  in  course  of  construction.     Thi 
Ferranti  dynamos  are  to   produce    a  current 

■lis,  and  the  action  of  this  intense  cui 
rally    a    subject   of  great  intere 
among  every  one  interested  in  electricity.   Ther 
is  a  difference  of  opinion  as  to  the  success 
this  system.     Some  think  it   will  cer.ainly  fail 
while  others  hold  to  as  strong  an  opinion  in 
opposite  sense. 

To  Increase  Its  Si  ck. — At  the  annual  meetit 

e  Edison    Electric   Illuminating   Compam 

held  on  Jan    1  se  gentlemen  were  electe 

Directors  :  John  I.  Biggs,    R.  R.  Bowker.  C. 

Crowell,  C.  H.  Coster.  T.  A  Edhon,  J.  B.  Henr 

E.  H.  Johnson,  J.  P.  Marquand   George  F.  Pe 

body,    T.    S.    Smithers,   Spencer  Trask.   Her 

Villard,  and  J.  Hood  Wright     It  was  voted 

■rize  the  increase  of  the  capital  stock  fron 

:    $4,500,000.     The  issue  of  $2,  coo,' 

onds.  to  bear  5  per  cent  interest,  was  al 

authorized. 

To  Overcome  Electro-Static  Induction. — Mr. 
Gorham  'ray  has  discovered  a  method  of  pr 
venting  the  baneful  influences  of  elearo  s:. 
induction  from  making  themselves  obnoxious! 
to   te  ephone    users.      Mr     Gray    says  that  the! 
shape   of  the   wire,    as  well  as  its  molecular! 
structure,  has  to  do  with  its  susceptibil: 

'.ion  from  neighboring  current-.  The  com-! 
mon  wire  is  manufactured  with  a  hard  surfacej 
and  a  compara:  erior.   Thehard> 

face  he  says,  is  a  thousand  times  mote  active  inl 
reproducing   sound  than   the  sluggish  inter 
Now  Mr.    Gray  suggests   that   the   interior  bel 
hard,  and  the  exterior  soft     The  current  would 
then,  he  claims,  travel  through  the  centre,   andl 
be  free  from  induction.     He  also  suggests  than 
the  outside  of  the  wire  be  corrugated  in  spiral! 
fashion,  his  theory  being  that  a  current  will  seen 
the  most  direct  rou'e.   whxh  will  be  the  c 
He  states  that  wires  of  this   description  are  in 
use  in  Europe,  and  several  in  this  counv 


Instriction    in    Fi  fctricity. — The    electrical 
department  in    the   Massachusetts  Jnsiitute  of] 
Technology  is  c   1  adding  to  its  experi- 

mental  equipment    bv  the    acquisit  on    1  f  new 
and  useful    appliances      There   are   now  to  be 
I   in    this  depar  ment  many    of  the  finest 
electrical  instruments  made. 


n    -      n    Electricity. —  E: 
ts  are  now  being  made  in   Italy  upon  thit 
years   vintage  in    the   electrification    o"  wine. 
rrent  sorts  of  wine  have  already  bee: 
:m>  nted  upon,  and  the  results  have  been 
very  satisfactory.     The   wine  is   clarified,    ac- 
quires a  'bouquet,'  and  is  said  to  stand  equal- 

ell  transport  by  land  or  long  joume 
sea. 


THE    ELECTRIC    AGE. 


MAGNETISM. 


Dr.  J.  Hopkinson  recently  delivered  an  address 
b?foie  the  institution  of  Electiical  Engineers,  in 
Lond  >n,  on  the  subject  of  magnetism,  and  gave 
a  very  interesting  and  able  account  of  the  stat'  of 
our  present  knowledge  of  this  wonderful  force. 
The  following  extracts  were  taken  from  his  address: 
As  old  as  any  part  of  electrical  science  is  the 
knowledge  that  a  needle  or  bar  of  steel  which  has 
been  touched  with  a  loadstone  will  point  to  the 
north.  Long  before  the  first  experiments  of  Gal- 
vani  and  Volta  the  general  properties  of  steel 
magnets  had  been  observed — how  like  poles  re- 
pelled each  other,  and  unlike  attracted  each  other; 
how  the  parts  of  a  broken  magnet  were  each  com- 
plete magnets  with  a  pair  of  poles.  The  general 
character  of  the  earth's  magnetism  has  long  been 
known— that  the  earth  behaves  with  regard  to 
magnets  as  though  it  hid  two  magnetic  poles  re- 
spectively near  the  rotative  poles,  and  that  these 
poles  have  a  slow  secular  motion.  For  many  years 
the  earth's  magnetism  has  b  -en  the  subject  of  care- 
ful study  by  the  most  powerful  minds.  Gauss  or- 
ganized a  staff  of  voluntary  observers,  and  applied 
his  unsurpassed  powers  of  mathematical  analyses 
to  obtaining  from  their  results  all  that  could  be 
learned. 

Of  late  years  the  development  of  the  dynamo 
machine  has  directed  attention  to  the  magnetiza- 
tion of  iron  from  a  different  point  of  view,  and  a 
very  great  deal  has  been  done  by  many  workers  to 
ascertain  the  facts  regard  ng  the  magnetic  proper- 
ties of  iron.  The  upshot  of  these  many  years  of 
study  by  practical  men  interested  in  the  mariner's 
compass  or  in  dynamo  machines  by  theoretical 
men  interested  in  looking  into  the  nature  of 
things  is  that,  although  we  know  a  great  many 
facts  about  magnetism,  and  a  great  deal  about  the 
relation  of  these  facts  to  each  other,  we  are  as  ig- 
norant as  ever  we  were  as  to  any  reason  why  the 
earth  is  a  magnet,  as  to  why  its  magnetic  poles  are 
in  slow  motion  in  relation  to  its  substance,  or  as  to 
why  iron,  nickel,  and  cobalt  are  magnetic,  and 
nothing  else,  so  far  as  we  know,  is  to  any  practical 
extent.  In  most  branches  of  science  the  more 
facts  we  know  the  more  fully  we  recognize  a  con- 
tinuity in  virtue  of  which  we  see  the  same  property 
running  through  all  the  various  forms  of  matter. 
It  is  not  so  in  magnetism  ;  here  the  more  we 
know  the  more  remarkably  exceptional  does  the 
propei  ty  appear,  the  less  chance  does  there  seem  to 
be  of  resolving  it  into  anything  else. 

What  explanations  have  been  offered  of  the 
phenomena  of  magnetism  ?  That  the  explanation 
must  be  molecular  was  early  apparent.  Poisson's 
hypothesis  was  that  each  molecule  of  a  magnet 
contained  two  magnetic  fluids,  which  were  sepa- 
rated from  each  other  under  the  influence  of  mag- 
netic force.  His  theory  explained  the  fact  of  mag- 
netism induced  by  proximity  to  magnets,  but  be- 
yond this  it  could  not  go.  It  gave  no  hint  that 
there  was  a  limit  to  the  magnetization  of  iron — a 
point  of  saturation;  none  of  hysteresis;  no  hint  of 
any  connection  between  the  magnetism  of  iron  and 
any  other  property  of  the  substance  ;  no  hint  why 
magnetism  disappears  at  a  high  temperature.  It 
does,  however,  give  more  than  a  hint  that  the  per- 
meability of  iron  could  not.  exceed  a  limit  much 
less>  than  its  actual  value,  and  that  it  should  be  con- 
stant for  the  material,  and  independent  of  the  force 
applied.  Poisson  gave  his  theory  a  beautiful  math- 
ematical development,  still  useful  in  magnetism 
and  electrostatics. 

Weber's  theory  is  a  very  distinct  advance  on 
Poisson's.  He  supposed  that  each  mo'ecule  of 
iron  was  a  magnet  with  axes  arranged  at  ran- 
dom in  the  body;  that  under  the  influence  of 
magnetizing  force  the  axes  of  the  little  magnets 
were  directed  to  parallelism  in  a  greater  degree  as 
the  force  was  greater.  Weber's  theory  thoroughly 
explains  the  limiting  value  of  magnetization, 
since  nothing  more  can  be  done  than  to  direct  all 
the  molecular  axes  in  the  same  direction.  As 
modified  by  Maxwell,  or  with  some  similar  modi- 
fication, it  gives  an  account  of  hysteresis,  and  of 
the  general  form  of  the  ascending  curve  of  mag- 


netization. It  is  also  veiy  convenient  for  stating 
some  of  the  facts.  For  example,  what  we  know 
regarding  the  effect  of  temperature  may  be  ex- 
pressed by  saying  that  the  magnetic  moment  of 
the  molecule  diminishes  as  the  temperature  rises, 
hence  that  the  limiting  moment  of  a  magnet  will 
also  diminish  ;  but  that  the  facility  with  which  the 
molecules  follow  the  magnetizing  force  is  also  in- 
creased, hence  the  great  increase  of  u  for  small 
forces,  and  its  almost  instantaneous  extinction  as 
the  temperature  rises.  Again,  in  terms  of  Weber's 
theory,  we  can  state  that  rise  of  temperature  enough 
to  render  iron  non-magnetic  will  not  clear  it  of 
residual  magnetism.  The  axes  of  the  molecules 
are  brought  to  parallelism  by  the  force  which  is  im- 
pressed before  and  during  the  time  that  the  mag- 
netic property  is  disappearing  ;  they  remain  parallel 
when  the  force  cea-es,  though,  being  now  non- 
magnetic, their  effect  is  nil.  When  the  tem- 
perature falling,  they  become  again  magnetic,  the 
effect  of  the  direction  of  their  axes  is  apparent. 
But  Weber's  theory  does  not  touch  the  root  of  the 
matter  by  connecting  the  magnetic  property  with 
any  other  property  of  iron,  nor  does  it  give  any 
hint  as  to  why  the  moment  of  the  molecule  dis- 
appears so  rapidly  at  a  certain  temperature. 

Ampere's  theory  may  be  said  to  be  a  develop- 
ment of  Weber's  :  it  purports  to  state  in  what  the 
magnetism  of  the  molecule  consists.  Associated 
with  each  molecule  is  a  closed  electric  current  in  a 
circuit  of  no  resistance  ;  each  such  molecule,  with 
its  current,  constitute  Weber's  magnetic  molecule, 
and  all  that  it  can  do  they  can  do.  But  the  great 
merit  of  the  theory — and  a  very  great  one  it  is — is 
that  it  brings  magnetism  in  as  a  branch  of  elec- 
tricity ;  it  explains  why  a  current  makes  a  mag- 
netizing body  magnetic.  It  also  gives,  as  extended 
by  Weber,  an  explanation  of  diamagnetism.  It, 
however,  gives  no  hint  of  connecting  the  magnetic 
properties  of  iron  with  any  other  property  Another 
difficulty  is  this  :  When  iron  ceases  to  be  magnet- 
izable, we  must  assume  that  the  molecular  currents 
cease.  These  currents  represent  energy.  We 
should  therefore  expect  that,  when  iron  ceased  to  be 
magnetic  by  rise  of  temperature,  heat  would  be 
liberated;  the  reverse  is  the  fact. 

So  far  as  I  know,  nothing  that  has  ever  been  pro- 
posed even  attempts  to  explain  the  fundamental 
anomaly  :  Why  do  iron,  nickel,  and  cobalt  possess 
a  property  which  we  have  found  nowhere  else  in 
nature  ?  It  may  be  that  at  lower  temperatures 
other  metals  would  be  magnetic,  but  of  this  we 
have  at  present  no  indication.  It  may  be  that,  as 
has  been  found  to  be  the  case  with  the  permanent 
gases,  we  only  require  a  greater  degree  of  cold  to 
extend  the  rule  to  cover  the  exception.  For  the 
present,  the  magnetic  properties  of  iron,  nickel, 
and  cobalt  stand  as  exceptional  as  a  breaeh  of  that 
continuity  which  we  are  in  the  habit  of  regarding 
as  a  well  proved  law  of  nature. 


SEALED  PROPOSALS. 

The  trustees  of  the  village  of  Bath.  Steuben 
County,  N.  Y". ,  request  sealed  proposals  for  a 
system  of  lighting  the  streets  of  said  village  by 
electricity  by  20  arc  lights  of  2,000  c.  p.  tach, 
and  15  incandescent  lights  of  at  least  25  c.  p. 
each.  Said  lights  to  be  located  within  the  cor- 
porate limits  of  said  village,  at  such  points  and 
places  as  may  be  directed  by  the  said  board  of 
trustees  in  accordance  with  a  map  and  speci- 
fications filed  for  said  purpose  with  the  clerk  of 
said  village.  Said  proposa's  are  to  contain 
bids  or  proposals  for  additional  arc  or  incan- 
descent lights  in  exce>s  of  the  number  herein- 
before specified  to  be  placed  and  located  at  any 
and  all  times,  at  such  points  or  places,  as  may 
hereafter  be  determined  by  said  board  of  trus- 
tees Proposals  are  to  be  indorsed  "Propos- 
als for  the  electric  lighting  of  the  village  of 
Bath,  Steuben  County,  N.  V.,''  and  filed  with 
the  clerk  of  said  village  on  or  before  Feb.  10, 
1890  The  said  trustees  reserve  the  right  to 
reject  any  or  all  bids  or  proposals  for  said 
purpose. 

Dated  Bath,  Jan.   22,  1890. 


INSURANCE    COMPANY'S    ELECTRIC 
LIGHTING    RULES. 


The  following  are  the  rules  of  the  Boston 
Manufacturers'  Mutual  Fire  Insurance  Company 
for  guarding  insured  property  against  the  haz- 
ard of  stray  currents  of  electricity  generated 
outside  of  mill  yards  : 

1.  No  foreign  wires  of  any  kind  shall  be  at- 
tached to  buildings  insured  by  this  company, 
for  the  purpose  of  carrying  electric  currents 
across  the  yard  to  any  point. 

2.  All  electric  wires  which  may  be  required 
by  the  insured  shall  enter  the  premises  at  one 
point  near  the  headquarters  of  the  night  watch- 
man, where  they  can  be  kept  under  supervision ; 
each  of  said  wires  shall  be  guarded  by  a  pro- 
tector against  strong  currents,  operating  by 
opening  the  circuit,  and  by  a  lightning  ar- 
rester. 

3.  Such  protectors  against  strong  currents 
shall  be  located  in  a  dry,  accessible  place  in- 
side the  building,  and  as  near  the  point  of  en- 
trance of  wires  as  possible,  and  shall  be  with- 
out ground  connections  ;  such  protectors  shall 
be  mounted  on  non-combustible  and  insulated 
supports,  which  shall  be  provided  with  a  re- 
ceptacle for  the  burning  of  melted  parts  of  such 
apparatus. 

4  The  lightning  arresters  on  all  wires  must 
be  placed  between  the  protector  against  strong 
currents  and  the  electrical  portion  (f  the  appa- 
ratus within  the  building  to  which  such  wires 
are  connected.  No  ground  wires  for  such 
lightning  arrester  shall  be  attached  to  gas  pipes 
within  the  premise  of  the  insured. 

5.  All  electric  wires  which  may  enter  the 
premises  of  the  insured  must  be  isulated  be- 
tween the  line  wires  on  the  insulator  attached 
to  the  building  outside  and  the  protection  de- 
vice within,  with  the  best  quality  of  water- 
proof insulation.  Moreover,  such  wires  must 
enter  at  a  distance  of  not  less  than  three  inch- 
es from  any  other  wire  or  any  conducting 
material. 

6.  If  any  wires  carrying  high  tenison  or 
strong  cunents  are  to  be  carried  over  or  under 
other  wires  on  the  property  of  the  insured, 
they  shall  be  attached  to  the  poles  so  near  to 
each  other,  with  une  wire  so  far  above  the 
other,  that  if  a  break  should  occur,  the  pen- 
dent wire  between  these  poles  may  not  be  long 
enough  to  come  in  contact  with  the  wire  be- 
low, or,  if  not  carried  on  poles,  these  wires 
sha'l  be  so  placed  or  protected  with  guard 
wires  as  to  render  a  contact  between  different 
wires  impossible. 

7.  If  the  high  and  low  tension  systems  are  in 
use  in  the  same  yard,  even  when  developed 
within  the  works,  the  wires  must  be  kept  sep- 
arate, and  so  wide  apart  that  no  contact  or 
cross  arc  ran  be  made. 


The  New  Edison  Battery. — Some  inquiries 
having  been  made  in  regard  to  the  adaptability 
of  the  new  Edison  battery  to  doing  light  work, 
such  as  running  sewing  machines,  etc.,  Mr. 
James  F.  Kelly,  the  general  sales  agent  for  the 
Edison  machine  works,  says  a  }i  horse  power 
C.  &  C.  motor,  with  six  of  the  new  cells  will 
run  a  sewing  machine,  but  that  8  cells  would 
be  required  if  the  machine  was  doing  heavy 
work.  If  the  motor  takes  10  amperes  this  bat- 
tery will  operate"  it  for  30  hours  continuously 
without  any  attention.  If  a  20  ampere  motor 
is  used  the  battery  will  run  15  hours.  Such  a 
performance  cannot  be  equalled  by  any  bat- 
tery on  the  market.  The  Perrett  motor,  we  un- 
derstand, can  be  operated  with  a  current  of  6 
amperes.  The  battery  would,  therefore,  oper- 
ate th;s  motor  for  50  hours  continuously. 


The  Frankfort  Exhibition. — It  is  said  that 
the  opening  of  the  proposed  Electrical  Exhibi- 
tion at  Frankfort-on-the-Main  has  been  post- 
poned until  May,  1891. 
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Electrical  Machine  Room  of  The  Halles- 
Centrales,  Paris — Our  engraving  shows  a  view 
of  a  part  of  the  great  machine  room  of  the  muni- 
cipal central  station  at  the  Halles-Centrales, 
Paris.  It  is  one  of  the  most  complete  and 
effective  electrical  establishments  on  the  Conti- 
nent. We  are  indebted  to  L Illustration  for  our 
engraving.  On  the  left  are  seen  the  Edison 
dynamos,  and  on  the  right  alternating  current 
machines.  This  is  probably  one  of  the  most 
perfectly  equipped  stations  in  the  world,  and 
the  substantial  and  artistic  manner  in  which  the 
plant  is  laid  out  may  be  considered  as  a  monu- 
ument  to  the  faith  of  the  French  people  in 
electric  lighting. 


The  Electro-Mechanic's  Enterprise. —  Tlie 
Electro  Mechanic,  of  Kansas  City,  began  the 
new  year  in  a  manner  that  indicates  prosperity. 
At  that  time  it  was  made  a  weekly,  and  there 
is  no  doubt  it  will  enlarge  and  make  itself  more 
and  more  necessary  to  electrical  interests  in 
the  Southwest.  It  has  a  large  field  practically 
all  to  itself  and  we  trust  it  will  receive  a  full 
measure  of  prosperity.  During  the  National 
Electric  Lighting  Convention  at  Kansas  City 
77/,  Electro  Mechanic  will  be  issued  daily,  and 
will  faithfully  record  everything  that  transpires 
during  the  sessions  and  matters  in  general  in 
connection  with  the  convention.  We  hope 
that  the  enterprise  will  be  amply  rewarded. 


The  Phonograph  Company. —  During  the  last 
six  months  the  North  American  Phonograph  Com- 
pany has  distributed  through  the  agency  of  sub- 
companies  6,275  phonographs.  The  parent  com- 
pany owns  all  the  machines,  and  they  .are  leased  to 
sub  companies  at  a  rental  of  $20  per  year  each. 
The  sub-companies  rent  them  to  the  public  at  $40 
per  annum,  and  keep  them  in  good  order.  Over 
100  phonographs  are  already  being  used  by  prom- 
inent government  officials  in  Washington.  The 
manufacturers  are  delivering  on  an  average  60  ma- 
chines a  day.  The  North  American  Phonograph 
Company  owns  the  Edison  patents,  and  is  licensee 
of  the  American  Graphophone  company,  and  thus 
enjoys  a  monopoly  of  the  phonograph  business. 


British  Telegraph  Money  Orders. — The  tele- 
graph money  order  system  in  conneciion  with  the 


Safety'  Railroad  Signals. — By   an   ingenious 
signalling  device,  which  has  lately  been  put  into 


Consolidation.  —  The   Keystone   Construction 
Company,    the  Marr  Construction  Company   and 


DYNAMO    ROOM    OF    THE    CENTRAL    ELECTRIC    LIGHTING    STATION,     PARIS,     FRANCE. 


British  telegraphs  has  not  been  in  operation  long 
enough  for  the  annual  statement  of  the  head  of  the 
department  to  give  an  opinion  as  to  its  success.  Our 
English  cousins  are  very  slow  in  this  matter.  For 
lessons  in  progress  they  should  pattern  after  Amer- 
ica, but  that  would  not  be  quite  H'Inglish. 


Patents  in  Holland.  —  Some  years  ago  the 
patent  laws  in  the  Netherlands  were  abolished,  and 
at  the  present  time  no  patents  are  granted.  There 
is  now,  however,  some  agitation  in  favor  of  the  re- 
enactment  of  the  old  laws.  It  is  urged  that  Hol- 
land would  soon  be  excluded  from  the  family  of 
industrial  nations  if  she  does  not  re-introduce  a 
patent  system. 

An  electric  light  employe"  at  Louisville,  Ky.. 
recently  cut  24  fire  alarm  wires  and  was 
arrested.  He  said  he  thought  the  wires  were 
"dead." 


operation,  a  "  shunt  "circuit  is  formed,  so  con- 
necting the  semaphore  signal  and  the  operator's 
key.  that  when  the  safety  signal  is  displayed 
the  key  cannot  be  used.  The  result  is  that  the 
signal  man  must  keep  his  signal  at  the  normal 
danger  point  when  a  call  distracts  his  attention. 


The  Electric  Light  in  Medical  Examinations. 
—In  the  recent  medical  experiments  on  horses 
in  Vienna,  the  incandescent  lamp  played  an 
important  part.  The  subject  under  investigation 
was  disease  of  the  nostrils,  and  by  inserting  the 
lamp  with  mirrors  very  successful  results  were 
obtained.  The  apparatus  was  provided  with  a 
cooling  arrangement,  allowing  cold  water  to 
circulate  round  the  lamp. 


Fort  Worth,  Texas,  has  decided  to  operate  an 
electric  light  plant  of  its  own.  The  Wood  and 
Edison  Companies  will  install  a  $27,000  plant. 


the  Washington  Carbon  Company  of  Pittsburgh, 
have  consolidated  under  the  name  of  the  North 
American  Construction  Company.  The  office  of 
the  new  concern  is  in  the  Westinghouse  building, 
and  the  company  will  do  exploiting  and  electric 
construction  both  for  central  stations  and  railway 
work,  and  also  build,  lease  and  operate  central 
station  plants. 

Postal  Telegraph  Extension. — The  Postal  Tel- 
egraph Company  are  making  rapid  progress  in  the 
extension  of  their  lines.  They  have  just  com- 
pleted a  new  line  to  Boston,  and  in  the  South  their 
lines  have  reached  Wilmington,  N.  C.  The  work, 
it  is  said,  is  done  in  a  first-class  manner.  Two 
wires  are  being  strung  to  Wilmington. 

A  company  has  been  organized  for  the  pur- 
pose of  constructing  an  electric  railway  be- 
tween Champaign  and  Urbana,  Illinois.  The 
capital  stock  of  the  company  is  $150,000. 
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A     RECEPTION    TO     THE    CONVENTION 
DELEGATES. 


The  Commercial  Club  of  Kansas  City  has  unan- 
imously decided  to  give  a  reception  to  the  dele- 
gates to  the  National  Electric  Light  Convention. 
The  reception  will  take  place  on  the  evening  of  the 
first  day  of  the  convention,  February  nth.  The 
object  is  to  give  the  visitors  an  opportunity  to 
meet  Kansas  City's  representative  men. 

In  thanking  the  club,  President  Weeks,  of  the 
National  Electric  Light  Association,  said  : 

"When  you  remember  how  much  the  com- 
merce of  the  world  owes  to  electricity,  the  resolu- 
lution  just  passed  by  the  Commercial  Club  of  Kan- 
sas City  seems  most  appropriate.  In  view  of  the 
fact  that  the  press  is  now  teeming  with  what  are  of- 
ten sensational  reports  of  our  shortcomings,  and  in 
view  of  the  fact  that  the  public  seems  disposed, 
like  Brutus,  to  set  all  our  faults  in  a  book  to  be 
learned  and  '  conned  over  by  rote,'  and  seems  in- 
clined to  either  forget  or  ignore  our  past  services 
and  present  usefulness,  your  action  is  most  timely 
and  will  be  fully  appreciated  by  the  electrical  fra- 
ternity of  the  whole  country.  In  the  National 
Electric  Light  Association  both  the  scientific  and 
commercial  elements  are  represented.  The  Asso- 
ciation may  be  said  to  be  like  the  shield  in  the  fa- 
ble—both gold  and  silver.  We  have  the  gold  of 
pure  science  and  the  silver  of  practical  application. 
There  are  men  like  Prof.  Rowland  who,  without  a 
commercial  consideration,  devote  their  lives  lo 
study  and  experimental  researches.  Therearealso 
men  of  affairs  who  have  put  hundreds  of  millions 
of  dollars  into  applied  electricity  and  who  lose 
sight  of  no  commercial  consideration.  Kansas 
City  is  now  throughout  the  civilized  world  a  syn- 
onym for  enterprise  and  progress,  and  Kansas 
City,  Mr.  President,  bids  fair  soon  to  become  as 
generally  recognized  as  a  synonym  for  hospitality. 
By  your  action  you  have  honored  the  National 
Electric  Light  Association,  and  have  done  that 
which  will  redound  to  the  honor  and  profit  of  the 
commercial  interests  of  Kansas  City.  On  behalfof 
the  National  Electric  Light  Association  I  -thank 
you. " 

Thefts  of  Wire. — The  removal  of  electric 
light  wires  from  the  poles  in  this  city  has  given 
plenty  of  opportunity  for  the  wholesale  theft  of 
valuable  material.  The  latest  trick  to  steal  this 
expensive  wire  was  that  perpetrated  on  Courtland 
street  a  few  days  ago.  Three  young  men  climbed 
a  pole  of  the  U.  S.  Illuminating  Company,  and 
commenced  to  take  down  some  of  the  wires.  Sup- 
posing, of  course,  that  they  were  the  company's 
own  workmen,  nothing  wrong  was  suspected,  even 
by  the  Superintendent,  who  chanced  to  pass  by. 
He  ga.ve  them  orders  touching  their  work,  to  which 
they  replied,  •'All  right,  sir."  It  was  afterwards 
discovered  that  they  were  audacious  thieves.  They 
carried  off  $40  worth  of  wire.  One  of  the  thieves, 
James  McAlloon,  was  arrested.  He  refused  to 
give  the  names  of  his  accomplices. 


A  New  Use  for  Electricity. — Electricity  prom- 
ises to  become  an  important  factor  in  deep  seam 
coal  mining.  On  the  basis  of  both  American  and 
English  experience  the  cost  of  the  electrical  plant 
is  computed  at  something  like  75  per  cent,  of  that 
of  compressed  air  plants  of  similar  effective  power, 
whilst  they  will  give  something  like  double  the  effi- 
ciency. Having  legard  to  the  ease  with  which  energy 
can  be  conducted  by  the  copper  conductors  into 
parts  now  inaccessible  except  to  hand  and  horse 
labor,  it  is  thought  not  improbable  that  in  some 
colliery  centres,  where  a  number  of  pits  are  worked 
within  a  comparatively  small  area,  large  power  sta- 
tions will  be  erected  on  similar  lines  to  the  central 
lighting  stations,  and  from  them  power  distributed 
to  motors  below  ground.  The  cables  in  many 
cases  will  be  run  on  the  surface  and  carried  below 
through  special  bore  holes  of  small  diameter,  by 
which  means  the  cost  of  insulation  would  be  much 
reduced.  Assuming  that  such  machines  are  used 
in  non-gaseous  seams,  the  cost  of  coal  should  be 
very  considerably  reduced. 


The  Board  of  Electrical  Control. — An  im- 
portant meeting  of  the  Board  of  Electrical  Control 
was  held  on  January  31st.  It  was  called  for  the 
purpose  of  determining  what  streets  were  to  be 
opened  for  conduits.  Engineer  Kearney  submitted 
a  list  authorizing  subways  for  telegraph  and  tele- 
phone companies  only  in  the  following  named 
streets  : 

Greene  street,  from  Spring  to  Canal  ;  Eighteenth 
street,  between  Seventh  and  Eighth  avenues; 
Eighth  avenue,  from  Eighteenth  street  to  Thirty- 
fourth  street ;  Twenty-third  street,  from  Second 
avenue  to  Madison  avenue;  Fifty-eighth  street, 
from  Tenth  avenue  to  the  Hudson  river;  Seventy- 
ninth  street,  from  First  avenue  to  Avenue  A;  One 
Hundred  and  Twenty-fourth  street,  from  Lexing- 
ton to  St.  Nicholas  avenue  ;  Twenty  first  street, 
from  Lexington  to  Fourth  avenue  ;  Lexington  av- 
enue, from  Seventy-ninth  street  to  one  Hundred 
and  twenty-ninth  street;  Third  avenue,  from  One 
Hundred  and  Twenty-ninth  street  to  the  Hudson 
river 

Then  a  long  list  of  streets  through  which  the  sub- 
way company  proposes  to  put  subways  for  electric 
light  wires  was  taken  up  for  consideration.  In 
some  instances,  where  a  street  was  included  that 
had  already  been  repaved,  permission  to  build  the 
subways  was  refused.  Fifth  avenue  from  Four- 
teenth to  Thirty-fourth  street  was  one  of  these. 
The  same  action  was  taken  in  reference  to  Cham- 
bers street  from  West  street  to  Paik  Row,  and 
Franklin  street  from  Greenwich  street  to  Broadway. 

One  of  the  features  of  the  meeting  was  the  an- 
nouncement by  Mr.  Lauterbach,  of  the  Subway 
Company,  that  his  company  was  willing  to  divide 
the  work  with  the  Standard  Company.  At  previ- 
ous meetings  his  contention  had  been  that  no  con- 
tracts for  subway  construction  could  be  awarded  to 
any  other  corporation. 

The  Mayor  did  not  want  any  action  taken  on 
the  Subway  Company's  proposition  until  he  had 
time  to  look  into  matters  a  little.  He  had  heard 
that  the  Subway  and  Standard  Companies  had 
formed  a  combination,  and  he  suspects  that  a  mo- 
nopoly will  be  the  result. 

What  is  behind  the  change  of  front  made  by  Mr. 
Lauterbach's  company  toward  the  Standard  Com- 
pany is  an  interesting  matter  of  speculation.  The 
Standard  Company  is  credited  with  being  a  West- 
inghouse  concern.  The  Westinghouse  people  con- 
trol the  United  States  Illuminating  Company  and 
the  local  Brush  Company,  and  these  companies 
want  to  put  their  own  wires  under  ground. 


Extending  Telegraphs.  —  The  Commercial 
Union  Telegraph  Company  are  putting  up  eight 
new  wires — one  from  Boston  to  Newburyport,  along 
the  line  of  the  eastern  division  of  the  Boston  and 
Maine  Railroad,  through  Salem,  Lynn  and  other 
towns,  and  one  from  Albany,  N.  Y. ,  to  Boston. 
A  third  wire  is  being  run  from  Portland  to  Lewis- 
ton,  which  will  connect  the  Commercial  Union 
with  the  Canadian  Pacific,  and  gives  them  two  lines 
to  New  York,  St.  Louis,  Chicago  and  Minneapo- 
lis, one  by  the  way  of  Halifax,  the  other  by  the 
way  of  Portland. 

The  Interior  Conduit  and  Insulation  Com- 
pany.— The  operations  of  the  Interior  Electrical 
Conduit  Company  have  been  enlarging  so  rapidly 
and  the  application  of  its  insulating  processes  be- 
come so  general  and  diverse  as  to  render  the  pres- 
ent organization  wholly  inadequate.  A  new  com- 
pany has  in  consequence  been  organized,  and  will 
not  only  acquire  the  stock  and  property  of  the  In- 
terior Electrical  Conduit  Company,  but  as  well 
certain  new  and  valuable  inventions  in  the  same 
general  line. 

The  new  company  is  called  "Interior  Conduit 
and  Insulation  Company  ;''  capital,  one  million 
dollars.  The  incorporators  are  Edward  H.  John- 
son, Edwin  T.  Greenfield,  Sigmund  Bergmann,  J. 
H.  McClement  and  Ph.  H.  Klein.  It  is  antici- 
pated that  the  operations  of  this  company  will  ex- 
cite a  lively  interest  among  the  electrical  fraternitv. 


for  the  purpose  of  purifying  quartz  and  kaolin 
from  oxide  of  iron.  The  powder  to  be  oper- 
ated on  is,  according  to  this  method,  placed  in 
a  hopper,  whence  it  falls  jnto  a  receiver  rotat- 
ing rapidly  on  a  vertical  axis,  this  receiver 
being  also  surrounded  by  powerful  magnets  of 
t'iangular  section  ;  the  purified  powder  then 
falls  into  a  second  receiver,  and,  after  under- 
going a  similar  purification  in  this,  it  is,  as  a 
rule,  ready  for  use.  The  cost  of  this  process  is 
small,  and  it  is  stated  that,  by  means  of  its  em- 
ployment, substances  can  now  be  used  which 
were  formerly  rejected  on  account  of  the  quan- 
tity of  iron  contained  in  them. 


Against  the  Western  Union. — In  the  United 
States  Circuit  Court  at  Boston,  on  January  29th, 
Judge  Colt  rendered  a  rescript  in  the  case  of  the 
Attorney  General  of  Massachusetts  against  the 
Western  Union  Telegraph  Company,  being  a  claim 
of  the  State  for  the  payment  of  taxes  disputed  by 
the  company  On  the  basis  of  the  rescript  the 
taxes  for  1886,  1887  and  1888  are  to  be  collected. 
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Endorsed  by    THOS.    A.    EDISON.       1   volume, 
limp  cloth,  fully  illustrated ;  price,   jo  cents. 


A.  B.  G.  of  Electricity, 

By  WM.   H.  MEADOWCROFT. 


Electricity  in  Ceramics. — Electricity  is  grad- 
ually being  introduced  into  ceramic  operations 


Extracts  from  a  few  of  the  Press  Notices : 

"A  clear  and  comprehensive  little  treatise." — .V.  V. 
Sun. 

"A  large  number  of  readers  will,  no  doubt,  receive 
their  first  book-knowledge  of  electricity  through  this 
medium,  and  others  further  advanced,  may  obtain 
many  useful  hints." — Electrical  Review. 

"  In  simple  language,  the  author  lays  bare  the  secrets 
of  electrical  science,  and  application The  ar- 
rangement is  systematical,  the  cuts  are  good,  the  typo- 
graphy and  blading  in  cloth  are  excellent,  and  alto- 
gether the  work  is  one  we  can  heartily  commend." — 
Electrical  H'orW. 

"  The  need  of  such  a  book  has  undoubtedly  been  felt 
by  many,  young  and  old This  work  sup- 
plies the  foundation  for  a  more  thorough  knowledge  of 
this  interesting  subject.  Its  illustrations  and  compar- 
isons are  drawn  from  objects  and  simple  facts  familiar 
to  all,  and  its  language  is  perfectly  plain.  Taken  alto- 
gether, the  book  is  deserving  of  success,  and  we  predict 
for  it  a  splendid  sale." — The  Age  of  Steel. 

•• A   book  like   this,   should   be  largely  read. 

Mr.  Meadowcroft's  volume  is  short,  simple  and  well  il 

lustrated It  also  explains  electrical  terms  more 

clearly  than  most  of  the  dictionaries.-  .V.  V.  Herald. 

••It  is  a  capital  book,  and  contains  within  a  hundred 
pa^es,  and  in  simple  and  intelligible  terms,  a  vast 
amount  of  useful  information,  nowhere  else  accessible 
in  such  a  form,  concerning  the  telegraph,  the  telephone 
and  various  other  electrical  appliances,  which,  although 
of  everyday  use.  the  great  majority  of  people  know 
little  about."— WasMngton  P<>.<t. 

"  An  instructive  little  book,  whose  purpose  is  simply 
deseiibed  by  its  title,  and  is  endorsed  by  no  less  an  au- 
thority than  Mr.  Edison.  It  explains  simply  and  con 
cisely  the  uses  to  which  electricity  is  put  by  modern 
science,  and  describes  the  various  methods  1  > \  which  it 
is  produced  and  rendered  available.  The  author  has 
succeeded  admirably  in  adapting  his  work  to  the  ob- 
ject for  which  it  was  intended."     Gazette,  Boston. 


108    P.ifjes,     Illustrated,    Limp    Cloth.     Will    In- 
mailed    by   us   for  5<)  Cents. 

FRANK  F.  LOVELL  &  CO., 

PUBLISHERS, 

142  &  144  Worth  Street,  NEW  YORK. 
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Troubles  of  ax  Electric  Railroad. — Applica- 
tion was  made  in  the  United  States  Circuit 
Court  at  Topeka,  Kansas,  on  January  25th,  for 
the  appointment  of  a  receiver  f  r  the  T<  peka 
Rapid  Transit  Railway,  and  for  the  foreclosure 
of  a  mortgage  on  that  ;oad. 

The  Electric  Company  built  about  twenty 
miles  of  electric  road  for  the  Rapid  Transit 
Company,  the  cost  being  $i86,oco,  which  was 
payable  by  bonds  secured  by  mortgage  By 
arrangement  with  the  Metropolitan  Trust  Com 
pain,  approved  by  the  Thomson-Houston  Com 
pany,  first  mortgage  bonds  in  the  sum  of  $600,- 
000  were  issued  by  the  railway,  and  a  trust 
deed  of  the  property  as  security  was  issued. 

The  Thomson-Houston  Company  accepted 
8100,000  of  these  bonds  and  it  claims  a  bal- 
ance of  s^6.coo.  It  asks  foi  the  immediate 
delivery  of  the  bonds,  and  in  case  of  default, 
that  the  railway  be  sold  or  placed  in  a  leceiv 
er's  hands.  The  Metropolitan  Trust  Company 
of  New  York  is  made  a  party  to  the  suit. 

The  Rapid  Transit  Company  will  oppose  the 
application  for  a  receiver.  "I  he  Rapid  Tran- 
sit Company  has  the  S8n,o;o  !  onds  claimed  by 
the  Thomson-Houston  Comp.iny,"  it  says, 
"and  proposes  to  keep  them  until  the  Thom- 
son-Houston Company  complies  with  the  con- 
t  act  with  us.  Under  our  contract  with  the 
Thomson-Houston  Company,  the  bonds  were 
not  to  be  delivered  until  the  equipment  was 
furnished  and  the  plans  completed  and  occu- 
pied by  this  com  any.  The  plans  have  not 
been  carried  out  nor  the  terns  of  the  agree- 
ment. They  agreed  to  furnish  us  with  a  guar- 
antee protecting  us  in  the  patents  used  by 
them,  and  to  furnish  us  with  a  bond  guaran- 
teeing to  furnish  us  wiih  all  electrical  improve- 
ments at  a  reasonable  trice,  and  without  roy- 
alty charges.  That  guarantee  they  have  not  so 
far  kept." 

Electric  Roads  in  Sweden-  Electricity  is  being 
adapted  to  a  very  large  extent  in  Sweden.  In 
Christiana  the  question  of  an  electric  tramway 
is  being  discussed.  A  committee  appointed  to 
inspect  the  electric  roads  of  various  countries 
has  reported  that  elecbic  tramways  are  both 
the  safest  and  the  cheapest  and  the  result  is 
that  extensive  schemes  for  electrical  tramway 
installations  are  being  developed. 


Siandard  Tables  for  Incandescent  Wiring.  - 
The  second  edition  of  the  valuable  and  handy 
little  book  of  the  above  named  title  is  out.  I  he 
author.  .Mr.  Ci  as.  M  Davis,  Tueblo,  Co  o. ,  has 
compiled  a  gre.it  many  important  facts,  and 
these  together  with  a  good  deal  of  origiua  1  matter 
and  illustrations  go  to  make  up  the  contents  of 
the  1  00k  The  title  of  the  bo  k,  however,  is 
rather  narrow  in  its  application.  In  fact  it 
has  a  good  deal  to  say  on  arc  ligh'ing,  and 
this  addition  makes  it  all  the  more  valuable. 
Every  one  interested  in  electric  light  ng  should 
pos  ess  a  copy  of  this  little  volume,  as  it  will 
serve  to  throw  light  on  important  points  by  a 
moment's  search.  It  is  of  a  size  sufficiently  small 
to  carryr  convenient  y  in  the  pocket. 


Electricity  in  Surgery.  —  Dr.  Thorns s  Keith  in 
the  Britisli  Medical  Journal  is  a  warm  advocate 
of  electricity  for  the  treatment  of  uterine  tu- 
mo  s.  He  considers  it  preferable  to  hysterec- 
tomy, which  gives  a  high  mortality,  although 
the  disease  itself  seldom  shortens  life,  whereas 
electricity  relieves  the  patient  c  fall  troubl  some 
sy.nptoms.  However,  as  this  method  of  treat- 
ment is  not  without  danger,  even  in  the  hands 
of  experts,  Dr  Keith  insists  that  the.  surgeon 
should  n  t  merely  "get  up''  his  case,  but 
should  b;  veil  up  in  the  science  of  electricity. 
Two  cases  re  reported  in  the  Jourtial  as  having 
been  successfully  treated  by  electricity. 


The  Electric  Light  as  an  Investment. — The 
electric  light  is  becoming  recognized  as  one  of 
the  best  p  y  ng  investments  in  this  country.  An 
electric-lighting  company  in  Pennsylvania  is 
an  instance  of  good  profits.  From  the  time 
they  st  rted,  some  tiiree  years  ago  the  company 
has  paid  an  annual  dividend  of  17  per  cent,  to 
th  -  shareholders. 


Telephone  and  Electric  Lighting  Wires. — In 
Bamberg  Bavaria,  the  telephone  and  electric 
lighting  wires  do  not  get  on  at  all  well  together  ; 
so  much  so  th  .  t  during  the  hours  of  lighting  the 
telephone  service  between  that  pi  ice  and  Nu- 
r  mberg  comes  to  a  standstill.  An  official  in- 
vestigation has  brought  to  1  ght  that  the  so- 
called  induction  is  transmitted  by  the  earth, 
and  largelyr,  by  means  of  ifre  water  mains. 


A  Geographical  f  rror. — The  London  Electri- 
cal Review  is  evidently  not  very  well  posted  on 
American  geography.  It  tells  its  readers  how  a 
theatre  at  "  Tremont.  New  England  "  is  fitted  with 
electric  doors,  etc.  What  was  undoubted')' meant 
is  the    Tremont  theatre  in  Boston. 


A  New  Theory  of  the  Circulation  of  the 
Blood  — According  to  a  phy-ician  the  motive 
power  of  the  blood  is  not  the  hydraulic  action 
of  the  heart,  but  electricity.  Trie  lungs  are  kept 
continually  p  >sitive  by  the  oxygen  or  electricity 
of  the  atmosph-re.  and  the  impure  blood  coming 
from  the  extremiies  of  the  system  in  a  nega- 
tive condition  is  made  pure  and  positive  ;  but  as 
the  law  of  electricity  is  that  two  positives  must 
repel  one  another,  the  blood  is  fore  d  from  the 
-  live  lungs  to  the  h'art,  an  1  thence  over  the 
sys  em  'The  heart  regulates  the  system  pre- 
c'selv  lik  •  the  pendulum  of  a  clock,  but  gives 
no  motive  power. 

The  Telegraph  System  in  India. — According 
to  the  Pioneer  (Allahabad),  the  advisability  of 
putttng  the  Indo-European  and  Indian  telegraph 
systems  under  separate  head*,  is  once  more 
under  consideration. 


A  Rotary  Arc  Lamp. — A  rotary  arc  lamp  is  soon 
to  be  put  on  the  market  by  a  B  >ston  firm.  In 
place  of  the  ordinary  pencil  carbons,  carbon  discs 
are  to  be  used,  and  as  these  are  consumed  they  re- 
volve presenting  new  surfaces  for  the  arc.  It  is 
said  these  lamps  will  last  40  or  50  hours. 


A  Re-Volt  in  Boston. — The  common  council 
of  Boston  has  ordered  "that  the  joint  committee 
appointed  to  consider  the  subject  of  superinten- 
dence of  electric  wires  in  the  city  also  considers 
the  advisability  of  reducing  the  voltage  of  overhead 
electric  light  wires  to  500 volts." 


Boston's  Electric  Lights. — The  electric  light 
question  in  Boston  is  still  as  big  a  muddle  as  ever. 
The  more  the  papers  try  to  explain  the  whys  and 
wherefores  for  and  against  electric  lighting  the 
more  mixed  they  get.  They  are  doing  a  good 
deal  of  talking  but  little  work. 


The  Boston  Fire. — The  report  of  the  Fire 
Marshal  of  Boston  throws  no  light  on  the  cause 
of  the  great  fire  on  Thanksgiving  Da}'.  The 
cause  has  generally  been  ascribed  to  the  crossing 
of  an  electric  light  wire  with  a  clock  wire  run- 
ning into  the  building  in  whehthe  fire  started, 
but  noihing  definite  on  this  point  could  be 
determined.  This  version  of  the  cause  is.  how- 
ever, disputed  by  many,  and  the  fact  that  all  the 
clocks  on  the  circuit  in  question  are  reported  to 
have  stopped  early  on  Thanksgiving  Day,  does 
not  necessarily  prove  that  the  stoppage  of  the 
current  caused  the  fire.  'I  he  breaking  of  the 
circuit  may  have  been  the  effect,  not  the  can  e 
of  the  fire.  The  real  cause  of  the  conflagration 
probably  will  never  be  known. 


Railway  Station  Indicator. — An  electric    in- 
dicator of  the  names  of  lailway  stations  is  coming 
into  use  in  England.      A  magnetic  apparatus  turn-1 
ing  a  roller  on  which  are  printed  the  names  of  sta* 
tlons  in  good  visible  letters  is  fitted  over  the  win-1 
dow  of  every  carriage,  with  an  electric  bell  to  call 
the  attention  of  passengers  to  the  change.     The  in-j 
struments  are  connected  in  series,  and  are  underl 
the  control  of  the  guard,  who  changes  the  names 
by  a  simple  touch  of  a   button    before    the    train 
stops. 

Narrow  Escape  01  a  Queen. — A  press  dispatch 
from  Athens  says  the  Queen  ol  Greece  had  a  nar- 
row escape  from  a  frightful  death  on  January  24th. 
While  driving  through  the  streets  in  an  open  car- 
riage an  electric  wire  broke.  A  portion  of  it  fell 
upon  the  Queen  and  tightly  enwrapped  her.  Sev- 
eral officers  sprang  to  her  aid  and  quickly  extri- 
cated her.  Within  a  minute  after  the  wires  were 
removed  from  her  the  curient  was  turned  on,  so 
her  escape  is  regarded  as  almost  miraculous. 


Recording  Compass. — It  has  long  been  recog- 
nized that  if  a  permanent  record  could  be  kept 
automatically  and  continuously  of  the  course 
travelled  by  a  ship,  much  information  cou  d  be 
gained,  and  possibly  con-iderable  economy 
effected  in  the  time  of  the  ship's  passage,  and 
also  in  the  fuel  consumed.  A  device  has  been 
designed  by  which  the  compiss  is  under  the 
influence  of  the  current  for  but  the  fraction  of  a 
second  <=ach  minute,  and  at  that  time  is  fixed  in 
its  position.  The  records  obtained  in  this  way 
will  afford  ample  means  of  checking  the  vigil- 
ance of  the  wh  elman,  and  its  adoption  will  go 
fir  towards  securing  exemption  from  many 
accidents  from  carelessness. 


An  Immense  Magnet. — The  members  of  the1 
American  Society  of  Civil  Engineers,  which  recently 
held  its  annual  meeting  in  this  city,  were  shown 
eveiything  of  scientific  interest  about  the  town. 
They  were  taken  to  Willett's  Point  and  shown  the 
so  called  magnetic  gun.  This  gun  is  wrapped 
with  wire  and  connected  with  a  dynamo.  'The 
magnetism  produced  is  so  strong  that  a  ball  weigh- 
ing 300  pounds,  and  lying  some  five  feet  distant,  is 
drawn  into  its  mouth  by  attraction.  Spikes  thrown 
at  the  gun  stood  out  like  bristles,  and  an  iron  wheel- 
barrow once  in  contact,  the  strength  of  a  man  was 
not  sufficient  to  pull  it  away. 


Electric   Clubs.  —  Electric  clubs   are  all    the 
fashion  these  days.     Atlanta,  Georgia,  is  organiz- 


Who  Invented  the  Lightning  Rod  ? — Everbody 
believes  that  Franklin  was  the  inventor  and 
constructor  of  the  first  lightning  rod.  It  now 
appears  that  the  first  lightning  rod  was  invented 
by  a  poor  monk  of  Scuttenberg,  Bohemia,  who 
put  it  up  on  the  palace  of  the  Curator  of  Preditz, 
Moravia,  June   15,  1754. 


The  New  England  Electric  Exchange — The 
New  England  Electric  Exchange  held  its  regu- 
lar quarterly  meeting  in  Boston  on  the  13th  of 
Janmry,  President  P.  H.  Alexander  in  the 
chair.  The  report  of  the  committee  on  exami- 
nations showed  that  247  applicants  had  been 
granted  licenses  and  14  had  been  promoted  to 
higher  grades. 

Mr.  Ridlon  suggested  the  advisability  of  edu- 
cating newspaper  reporters  in  electrical  mat- 
ters, so  that  facts  would  be  more  c'osely  ad- 
hered to  in  describing  electrical  events. 


Canvasser  (representing  an  electric  time  ser- 
vice)—  I  would  like,  sir,  to  put  into  your  su- 
perbly furnished  office  one  of  our  synchronizing 
or  electric  clocks. 

Tre  ident  (of  the  Xeverbust  Bank)— How 
strong  is  the  current  that  runs  it? 

Canvasser — One  volt  advances  its  hands  one 
second. 

President— So  it  is  one  volt  after  another  all 
daylong,  or  the  same  volt  over  and  over  again, 
eh  ?  Well,  sir,  we  want  nothing  revolting  in 
here.     Good  day  I — Ex. 

It  is  reported  that  the  Edison  company  is  to 
erect  immense  central  stations  in  Buffalo, 
Montreal  and  San  Francisco. 
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TUK    ELECTRICAL  TRAIN 
VENT10N. 


TO  THE   CON- 


Pre.-ident  E.  R.  Weeks,  of  the  National  Elec- 
tric Light  Association,  has  wriiten  a  letter  to 
H.  Hubert  Humphrey,  principal  member  of  the 
Woodward  Electric  1  Company  of  Detroit,  re- 
questing that  the  electrical  train  which  th  t 
company  proposes  running  from  Detroit 
through  to  Kansas  City  precede  the  "Eectric 
limit  d "  from  New  York  The  Detroit  train 
consists  of  two  special  cars  and  a  motor  car, 
and  they  will  be  manned  by  competent  elec- 
tricians all  the  way.  Storage  b  tteries  will  be 
used  in  connection  with  the  electric  motor. 
There  will  be  no  smoke,  no  cinders,  and  no 
coughing  from  an  unshapely  smoke  stack,  but 
the  train  will  move  along  steadily  and  eas  ly 
with  little  or  n  >  noise,  at  a  rate  o!  speed  equal 
to  that  attained  by  ordinary  passenger  trains. 
The  motor  car  will  resemble  an  ordin  ry  cable 
grip-car  more  than  anything  else. 

This  train  will  stop  only  at  Chicago  and 
Quincy,  as  is  thus  far  known.  In  these  two 
cities  the  cars  will  be  transferred  from  the  rail- 
road tracks  to  the  street  car  tracks,  as  the  gauge 
is  adjustable  to  any  width,  from  the  broadest 
railroad  gauge  to  the  narrowest  country  hamlet 
bob-tail  street  car  track.  Exhibitions  will  be 
given  in  the  two  cities  named  and  in  Kansas 
City  also.  Here  the  train  will  be  tried  on  the 
several  cable  tracks  and  the  citizens  given  an 
opportunity  to  see  something  that  will  asto;  ish 
them  more  than  the  cable  system  d  d  four  years 
ago.  These  special  cars  will  be  handsomely 
fitted  up  wi'h  reference  to  both  ease,  portabil- 
ity and  convenience.  They  will  be  much 
lighter  than  the  ordinary  day  or  sleeping  car 
and  smaller  in  every  way.  Berths  will  be 
fitted  up  that  will  be  as  comrortable  to  repose 
upon  as  those  of  the  most  luxurious  Pullman  or 
Mann  boudoir  palace.  The  cars  will  be  stocked 
with  a  handsome  outlay  of  provisions,  so  that 
the  train  may  be  said  to  have  its  dining  car 
with  it  a'l  the  time.  When  it  is  found  neces- 
sary to  restock  with  motive  power  the  train  will 
stop  at  a  town  where  there  is  an  electr  c  bght 
station  and  recharge  its  storage  batt  ries. 

Aboard  this  e'e^trical  flyer  will  be  a  party  of 
ele.trical  experts  and  newspaper  men,  who 
have  been  invited  by  Mr.  Humphrey  to  ride  on 
the  first  long  distance  electric  mot"r  trip. 

There  will  be  ample  power  to  propel  the 
three  cars  and  to  spare  in  case  of  unusually 
steep  grades  or  when  a  burst  of  speed  is  de- 
sired. 


THE  SCOPE  OF  THE  ELECTRIC  AGE 

It  is  our  purpose  to  make  The  Electric  Age 
a  journal   that   can    be   read   with    profit  and 
pleasure  by  students  of  the  science  of  electi  icity 
as  well  as  by  experts.     We  intend  to  publish  in 
each  issue  one  article  at  least  in  explanation  of 
the   construction    of   the   innumerable   instru- 
ments used  in  the  various  branches  of  electrical 
industry,  and  of  the  various  uses  to  which  they 
ar>i  put,  etc.     In   these  day-  of  rapid  advance- 
ment   in    electrical    development   and   in    the 
eagerness  to  keep  up  with  the  times,  it  is  easy 
to  overlook   the    fact   that   there   is  constantly 
coming    into    electrical    seivice,  in   one  line  or 
aiV'ther,  young  men  who  need  some  rudiment- 
ary instruction  in  their  particular  branch  of  the 
service       In  our  own  rapid   progress,  we  will 
not  be  unmindful  of  those  who  are  to  foil  w  ; 
.  nd  it  is  our  purpose  to  devote  some  of  our 
space  to  doi  g  what  lies  in  our  power  to  help 
along  and  instruct  all  young  men  who  are  bat- 
tling with  the  perplexities  wh;ch  beset  all  new- 
comers into  the  field  of  electricity,     To  these  it 
is  disco  r.  ging  to  read  in  the  electriral  papers, 
columns  and  columns  of  matter  that  is  just  as 
intelligible   to  the  young   student  as  so  much 
Hebrew.      What  those  less  advanced  in  electri- 
cal knowledge  want  is  to  read  something  that 
they  can  understand  and  be  instructive  to  them. 
They  want  to  know  how  electrical  instruments 
are  made  and  all  about  them  ;    why  they  are 
made    thus    and   so.  and    how    to    use    ihem. 
Something  practical   is  the  thing,   and  that  is 
what  we  are  going  to  give  them.      We  will  keep 
right  to  the  front  and  record  everything  of  note 
and  value  that  transpires  in  the  high'  st  planes  of 
electrical  development,  so  that  when  the  student 
steps  into  the  fi  Id  of  pn  ctical  work,  he  will  find 
Th  e  Electrical  Age  just  as  valuable  to  him  as  it 
was  when  he  b°gan  his  studies  and  investiga- 
tions into  the  greatest  of  sciences.    Our  articles 
will  be  on  diverse  subjects.     We  wi'l  cover  the 
entire  field  of  electrical  industiy.     In  accord- 
ance with  this  policy,  we  publish  in  this  issue 
an  anicle  of  thi-i  character,  viz. :  "Voltmeters," 
In  appreciation  of  our  efforts  in  this  direction, 
Mr.   J.   M.    Lennon,    inventor   of  the    Lennon 
Dynamo,  Minneapolis,  Minn.,  writes:     "Hav- 
ing had  the  great  pleasure  of  reading  and  ex- 
amining various  copies  of  your  publication,  I 
write  to  let  you  know  of  my  hearty  apprecia- 
tion of  so    able    an  effort   to    furnish  a  cheap 
and  practical  paper  for  the  uninstructed.  *  *  * 
Your  paper  fills  a  great  gap. " 


Lightning  Cokduct- 
Electro-Technical 


Gas  anp  Water  Pipes  as 
ors  — Very     recently     the 
Union,    Berlin,    has   been    investigating  many 
cases  of  stroke  by  lightning,  and  consideied  it 
important  to  obtain  a-;  many  reports  as  possible 
(  f  in-tances  where   lightning    had   struck    and 
was  conducted  away  by  gas    or  water  pipes, 
whether  h  side  or  outside  of  buil  ings.     There 
is  no  doubt  this  has  occurred  oftener  than  gen- 
erally supposed  ;  that  such   cases  are  not  more 
known  is  because  they  have  usually  been  with- 
out much  damage — the  pipes   I  eing  good  con- 
ductors of  electricity.     Thre  will  gene  ally  be 
freedom  from  injury  when  lightning  passes  to 
such  pipe- even  through  combustible  substances 
in    a    building,    excepting  if    passing    through 
wood.      From  lightning   thus  striking  and  con- 
ducted,   usually  but  slight  traces    remsin,  and 
may  therefore    be   not  noticed   or   cons  de  ed 
worthy  of  mention.      On  the  c<  ntrary,  a  knowl 
edge  of  the  slightest  circumstano  s  appertaining 
to  this  subject  is  of  considerable  importance, 
for  determining  what  influence  gas  and  water 
pipes  have  as  conductors  of  lightning. 


New  Building  for  the  Edison  Company. — The 
Edison  Electric  Light  Company  has  filled  plans 
for  a  new  ten-story  structure,  to  be  built  of 
marble  and  iron,  at  Nos.  38  and  40  New  street, 
running  through  to  Broad  street,  and  to  cost 
$250,000. 


Stamp  Cancelling  Machine. — The  post-office 
authorities  at  Washington  have  found  the  stamp 
cancelling  machines,  now  on  trial  in  several  of 
the  larger  post  offices,  very  useful,  and  there  is 
a  probabil  ty  that  many  of  them  will  be  put  in 
operation  during  the  year.    The  plan  of  driving 
them  with  %  horse-power  electric  motors  has 
not  proved  as   successful    as   desired,    for   the 
reason  that,  in  a  number  of  places,  the  current 
supplied  from  central  stations  has  been  too  un- 
steady :nd  intermittent.     Post-offices  provided 
with    independent   lighting   plants   have    less 
trouble   than    those   dependent    upon    outside 
plants.       The   service   demands   some  motive 
power  that  will  be  reliable  and  availab'e  at  all 
times,    day  and  night,  and  a  motor  that  does 
not  make  much  noise.     One  of  these  machines 
has  been  in  use  in  the  New  York  post  office  for 
the  past  seven  months  and  does  very  excellent 
work.     It  is  claimed  that  it  will  cancel,  post- 
mark,  count  and  stack  the  letters  and  postal 
cards   at  the  rate  of  30,000  per  hour.      It  has 
actually  cancelled  24,000  postal  cards  in   one 
hour. 

The  big  guns  now  being  made  in  the  English 
arsenals  are  fitted  with  a  device  to  facilitate 
firing  at  night.  The  ordinary  sights  are  illumin- 
ated by  a  small  incandescent  lamp,  the  rays 
trom  which,  passing  through  a  lens,  are  con- 
verged, so  that  only  a  minute  point  or  line  of 
sight,  is  obtained. 


The  Kansas  City  Convention. — The  arrange- 
ments for  the  convention  of  the  National  Elec- 
tric Light  Convention  to  be  held  on  the    1 1  th, 
i2th,  13th  and   14th  instant,  are    about     com- 
pleted.    The   Coates  House  wi'l  be  the  head- 
quarters   of    the  delegates  during  their  stay  in 
the  city.     The    rooms  of  the  offic-  rs  will  be  on 
the  second  floor  of  the  hotel.     The  convention 
will  be  held  in  the  Coates  Opera  House,  which 
is  within    co>  venient    distance    of   the    hotel. 
The    Casino,    in    which    the  electrical    exhibits 
will  be    located,   is   in  the    same    block.     The 
Kansas    City     electric    light    companies    have 
agreed  to  furnish  the  necessai  y  current.     Every 
effort    is  being    made  to  make  the  visit  to  the 
metropobs  cf  Kansas  one  which  w  ill  never  be 
forgotten.     The    committee    in    charge  of  the 
entertainment  of  guests  are  hard  at  work  per- 
fecting their  plans  for   the  thorough  erjoyment 
of  the  delegates.     A  large  exhibition  of  eleciri- 
cal  apparatus  is  expected,  and  it  is  possible  that 
the»Music  Hall    may  have  to  be  utilized  as  an 
annex  to    the   Casino.     'I  he   latter  hall  has    a 
total  area  of  6,000    square  feet,  and    the  way 
applications  are   coming  in  it  looks  as  though 
this  space  will  be  insufficient. 

EDISON    LAMPS, 

%  TO   36    CANDLE    POWER. 
2^   TO  40  VOLTS. 

FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can   be  used   in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO.,  Harrison,  N.J. 

FOR  SALE. 

A  flrst-olass  Electric  Light  Plant  in  a  grow- 
ing town  of  8,000  population.  Best  equipped 
plant  in  Wisconsin;  well  established;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.  Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KNAPP, 
62  South  Canal  Street,  Chicago,  111. 
Mention  this  paper. 

WANTED— Manufacturers  to  know  that 
we  will  give  free  site,  with  right  to  pur- 
chase lands  adjoining,  to  responsible  manufac- 
turers who  will  locate  with  us.  The  land  is 
situate  along  the  main  line  of  Penna.  Railroad, 
in  Westmoreland  County,  Pa.,  28  miles  from 
Pittsburgh  (all  shipping  rates  same  as  Pgh.)  in 
the  heart  of  the  Great  Natural  Gas  Belt,  adja- 
cent to  gas  and  water  mains  ;  is  all  underlaid 
with  coal.  Address 
Enterprise  Land  Company,  Greensburg,  Pa. 

J.  B.  SABINE, 

COUNSELOR  AT  LAW. 


Electrical  Patents. 

18  1     BROADWAY, 

New  York. 

Specialty     Electrical      Patents. 

Telegraphies 

I  am  prepared  to  furnish  any  num- 
ber on  short  notice,  both  cedar  and 
cypress.  Parties  wishing  to  buy  will 
save  money  by  giving  me  a  chance  to 
bid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  9th  and  Broadway, 

KANSAS  CITY,  MO. 
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BERGMANN  &  CO., 

.All  Appliances  for  the  Edison  Electric  Light, 


-aznttd- 


ELECTRIC  LIGHT.  COMBINATION  &  GAS  FIXTURES. 

Fixtures  Adapted  to  any  System  of  Incandescent  Lighting. 
CATALOGUES,  SPECIAL  DESIGNS  AND  ESTIMATES  FURNISHED  ON  APPLICATION. 


ARCHITECTS-  DESIGNS  FAITHFULLY  CARRIED  OUT. 


CORRESPONDENCE  SOLICITED. 


Works: 

292-298  Ave.  B 


N 


EW 


Y 


ORK. 


)SJiaw  Rooms  : 
65  Fifth  Avenue. 
T.  W.  Wilmarth  &  Co.,  225  State  Street,  Chicago,  Ills. 

AGZEIMTS    IFOIR.    OUR     FIXTURES    ITST    THE    ISTO-RT^Z  W  -hJST. 


PROF.    X3I_    ^ZELOZLST'S 

ELECTRIC  CURRENT   COUNTER. 

PATENTED. 
GOLD  MEDAL  AWARDED  AT  MELBOURNE  EXHIBITION,   1888-89. 

The  most  reliable  and  simplified  Electric  Meter  ever  invented.     Guaranteed  correct  for  smaU  and  large  currents. 

Built  for  Direct  Two- Wire.  Three-Wire,  Five- Wire  to  Nine- Wire,  and  all  Alternating  5js  sizes  from  15  up  to  any  number 

of  amperes.     Every  counter  measures  correctly  the  amount  of  current  consumed  from  a  fraction  of  an 

ampere  up  to  its  full  capacity. 

Ad'  Siemens  4  Halske.  Berlin.  Germany  ;  Edison  Company.  Berlin.  Germany  :    Municipal  Electric 

Lighting    Works.   Berlin,  Germany,   and  others.       Exclusively   used  in  Paris.    Vienna-    Constantinople    and 
I 

In  nse  by   European  Central  Stations  measuring  over  60  million  watts.     Unquestioned  superiority. 
IndLspensable  for  Centra.  -  r,,rk.     Amount  of  current  consumed  may  be  ascertained  at  a  glan. 

dials  being  constructed  on  the  same  principle  as  the  gas  meter  dials. 

OPINIONS    OF    AMERICAN     ELECTRIC     LIGHT    COMPANIES. 


OF    AMERICAN 

Dover,  N.  H. 

Counter  and  have  no  reason  to 
:   '-'        -  We  beg  to  enclose  a  few 

H.  \V.  BURGETT. 
Treasurer  Dover  Electric  Li^ht  Co. 

San-  FRASC190,  Cau 

The  Aron  Counter  is  the  bef. 

We  have  t  :=stedtbeC  :.ating 

current  and  are  s..  II  work  correctly. 

GEO.  H.  ROE. 
Secretary  San  Francisco  Electric  Light  Co. 

Brooklyn.  N.  Y. 
We  have  four  Aron  Counters  in   use  for  some  months, 
during  which  time  no  trouble  has  been  experienced  in  re- 


gard to  care  of  same,  arid   satisfactory  readings  have  been 
obtained.  Y:  Jv, 

C.  J.  FIELD. 
General  Manager  Edison  Illuminating  Light  Co. 


Manchester,  C 
We  find  that  the  Al  as  accurately  as 

essary  for  the  purpose  .-uch  meters  would  be 

ed.      We   have   perfectly  satisf 
adaptability. 

WM.  A.  ANTHONY. 
Mather  Electric  Light  Co. 

Ly.kx.  Mass. 
Dear  Sir : — The  Aron  Electric  Counter  works  very  satis- 
factory v.  Yours,  etc, 

THOMSON-HOUSTON  CO. 


FOR    PRICES   AND    PARTICULARS,    ADDRESS: 


W.    HACKENTHAL,    Sole   Manufacturer   and   Importer,   21   BEEKMAN  STREET,   NEW   YORK 
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THE  ELECTRIC  LIGHT  CONVENTION. 


To  each  and  every  member  of  the  Electric  Light 
Convention  we  extend  our  compliments. 

We  trust  that  this  visit  to  Kansas  City  will  be  one 
of  profit  and  pleasure,  and  that  when  the  delegates 
return  to  their  respective  homes  they  will  feel  that 
their  time  and  money  were  well  spent. 

This  convention  is  an  important  one.  The  ad- 
vances made  in  the  improvement  of  electric  light- 
ing are  rapid  and  gr^at. 

By  a  general  meeting  means  are  provided  for  a 
free  interchange  of  experiences  and  opinions,  and 
every  person  in  attendance  knows  that  he  will  learn 
a  good  many  things  he  did  not  know  before,  how- 
ever expert  he  may  be  in  his  particular  line. 

Every  individual's  experience  is,  in  one  sense, 
narrow  and  limited,  in  itself.  Men's  experiences 
are  as  varied  as  are  their  minds. 

Each  person  sees  many  things  and  brings  out 
many  points  that  others  overlook. 

No  finite  mind  is  capable  of  attaining  a  perfect 
knowledge  on  any  subject. 

Every  man's  experience  added  to  the  general 
fund  of  knowledge  means  another  step  forward  to- 
ward perfection. 

It  is  so  in  electric  lighting  as  in  everything  else. 

The  difference  between  electric  lighting  and 
other  industries  is  that  there  is  always  a  great  deal 
to  learn,  hence  the  importance  of  a  convention  such 
as  this. 

Every  delegate  present  will,  we  are  sure,  profit 
by  his  attendance,  and  we  hope  that  electric  light- 
ing will  receive  such  an  impetus  as  a  result  of  this 
convention  that  it  will  soon  become,  in  a  physical 
sense,  the  light  of  the  world. 

To  paraphrase  the  utterance  of  a  great  man  of 
nearly  twenty  centuries  ago.  let  your  light  so  shine 
that  it  may  reveal  the  good  work  of  man  in  over- 
powering darkness. 


THE  BILL  TO  REGULATE  INTERSTATE 
COMMERCE  BY  TELEGRAPH. 

The  bill  recently  introduced  in  the  United 
States  Senate  to  regulate  interstate  commerce 
carried  on  by  telegraph  has  been  reported 
favorably  by  the  Committee  on  Commerce. 

The  bill  provides  that  it  shall  be  unlawful  to 
make  unreasonable  charges  for  the  service ; 
to  give  any  unreasonable  preference  or  ad- 
vantage to  any  person  or  firm  ;  to  enter  into 
any  pool  for  the  division  of  receipts  ;  to  give 
any  rebate  or  reduction  in  price  to  any  person, 
firm  or  corporation  not  given  to  others.  It  is 
further  provided  that  every  telegraph  company 
shall  publish  its  rules  from  time  to  time  as  pre- 
scribed by  the  Commission,  and  shall  file  with 
said  Commission  a  sworn  schedule  of  rates. 

Failure  to  perform  any  of  the  requirements 
of  the  act  makes  the  company  liable  to  the 
person  injured  thereby  for  the  full  amount  of 
damages  sustained,  together  with  costs  and  at- 
torney's fee.  Persons  claiming  to  be  damaged 
may  make  complaint  to  the  Commission  or  sue 
in  the  United  States  court.  Any  officer  of  a 
telegraph  company  violating  the  provisions  of 
the  act,  or  who  willingly  suffers  or  permits  any 
violation,  shall  be  deemed  guilty  of  a  misde- 
meanor and  upon  conviction  in  a  district  court 
of  the  United  States  be  subject  to  a  fine  not 
exceeding  $5,000  for  each  offense. 

The  Interstate  Commerce  Commission,  cre- 
ated by  the  act  of  Feb.  4,  1887,  is  given  juris- 
diction over  telegraph  companies  and  the  busi- 
ness transacted  by  them,  and  is  authorized  to 
enforce  the  provisions  of  the  act. 


THE  AMERICAN  PATENT  SYSTEM. 


In  his  annual  report  to  Congress,  Commissioner 
of  Patents  Mitchell  calls  attention  to  the  fact  that 
this  is  the  one-hundredth  year  of  the  American 
patent  system.  In  1790  President  Washington 
recommended  that  steps  be  taken  with  a  view  to 
encouraging  and  protecting  inventions.  The  re- 
sult was  that  in  April  of  the  same  year  the  first 
American  patent  law  authorizing  the  granting  of 
patents  was  signed  by  the  president.  Since  that 
time  a  marvelous  growth  has  attended  the  system. 
During  the  year  ending  December  31,  1889,  nearly 
24,000  patents  were  granted.  The  number  for 
the  entire  century  approximates  437,000.  During 
the  past  year  the  number  of  applications  for  patents 
was  40,575.  The  revenue  from  patents  during  the 
same  period  was  $1,281,728  and  the  expenses  of 
the  department,  $1,052,955. 

The  report  shows  that  Connecticut  is  the  most 
inventive  State,  the  number  of  patents  granted  dur- 
ing the  past  year  being  one  to  every  700  of  the 
population.  Mississippi  is  the  least  inventive,  only 
one  in  every  23,500  of  her  population  having  re- 
ceived a  patent. 

Citizens  of  foreign  countries  took  out  2,000 
American  patents.  Of  these  739  were  English  ; 
440  Germans;  299  Canadians  and  156  French. 
One  patent  was  granted  to  a  citizen  of  South 
Africa. 

The  Commissioner  dwells  upon  the  urgent  ne- 
cessity for  more  room  and  better  facilities  for  car- 
rying on  the  business  of  the  department.  He  says 
the  present  situation  is  most  deplorable.  He  also 
asks  for  a  small  increase  of  the  force. 

The  most  important  feature  of  the  report  is  the 
section  devoted  to  the  limitation  of  patents.  The 
Commissioner  says  : 

"Section  4,887  of  the  Revised  Statutes  provides 
that  every  patent  granted  for  an  invention  that  has 
been  previously  granted  in  a  foreign  country  shall 
be  so  limited  as  to  expire  at  the  same  time  with  the 
foreign  patent,  or,  if  there  be  more  than  one,  at 
the  same  time  with  the  one  having  the  shortest 
term.  In  some  countries  a  patent  is  liable  to  be- 
come forfeited  for  non-payment  of  fees,  and  in 
some  forfeiture  is  liable  to  take  place  for  other  rea- 
sons. For  many  years  it  was  understood  that  the 
original  term  of  the  foreign  patent  controlled  the 


duration  of  the  American  patent  subsequently 
granted  for  the  same  invention,  and  that  the  Amer- 
ican patent  would  neither  be  extended  by  the  ex- 
tension of  a  foreign  patent  nor  shortened  by  its 
forfeiture.  So  long  as  the  law  was  thus  understood 
no  considerable  difficulty  was  experienced  in  ascer- 
taining the  duration  of  the  term  of  the  American 
patent.  In  a  recent  decision  of  the  Supreme  Court 
of  the  United  States,  however,  it  was  decided  that 
where  the  foreign  patent  for  the  same  invention 
which  was  subsequently  patented  in  the  United 
States  had  been  extended,  and  the  foreign  act  un- 
der which  the  extension  was  granted  was  in  force 
when  the  United  States  patent  was  applied  for  and 
issued,  and  the  foreign  extension  was  a  matter  of 
right  at  the  option  of  the  patentee  on  the  payment 
of  the  required  fee,  and  the  original  and  extended 
terms  of  the  foreign  patent  had  been  continuous  and 
without  interruption,  the  United  States  patent  did 
not  expire  with  the  original  term  of  the  foreign  pat- 
ent. And  still  more  recently  it  has  been  held  by 
some  of  the  circuit  courts  of  the  United  States  that 
forfeiture  of  the  foreign  patent,  even  during  its 
original  term,  terminates  the  American  patent  also. 

"  Under  these  circumstances  it  is  manifestly  im- 
possible for  the  Commissioner  of  Patents  in  grant- 
ing a  patent  for  an  invention  previously  patented 
abroad  to  prescribe  in  terms  the  period  of  exclu- 
sive use.  *  *  *  In  all  cases  where  patents 
have  previously  been  granted  for  the  same  inven- 
tion in  foreign  countries,  the  present  practice  is  to 
insert  a  provision  in  the  grant  staling  that  the  term 
is  subject  to  the  limitation  prescribed  by  Section 
4,887  of  the  Revised  Statutes,  by  reason  of  certain 
foreign  patents  (specifying  them)  which  have  been 
granted  for  the  same  invention.  *  *  *  The 
law,  which  is  believed  to  have  been  originally  en- 
acted for  the  purpose  of  putting  a  limit  to  the 
privileges  conferred  upon  foreign  patentees,  has  in 
its  operation  become  a  standing  menace  to  Ameri- 
can inventors.  I  believe  that  all  competent  per- 
sons who  have  given  attention  to  the  subject  agree 
that  further  patents  for  American  inventions  should 
be  granted  for  the  full  term  of  seventeen  years  pro- 
vided by  statute,  whether  or  not  a  patent  has  been 
previously  obtained  in  a  foreign  country.  I  most 
earnestly  recommend  that,  at  least  to  American 
inventions  patented  hereafter,  Section  4,887  of  the 
Revised  Statutes  be  modified  so  as  to  prevent  a  for- 
eign patent  previously  obtained  from  affecting  the 
duration  of  the  American  grant." 

In  conclusion,  the  Commissioner  says:  "I 
verily  believe  that  no  law  or  legal  system  in  any  age 
or  any  land  has  ever  wrought  so  much  wealth,  fur- 
nished so  much  labor  for  human  hands,  or  be- 
stowed so  much  material  blessing  in  every  way  as 
the  American  patent  system." 


Stanley's  Talk  in  a  Phonograph. — A  special 
messenger  took  a  phonograph  from  London  to 
Egypt  and  paid  Mr.  Stanley  a  good  round  sum 
for  talking  into  the  instrument  for  an  hour. 
Stanley  gave  the  little  machine  a  humorous  lec- 
ture, apologizing  for  not  confiding  to  it  the  de- 
tails of  his  recent  explorations. 


A  Powerful  Light. — What  is  said  to  be  the 
most  powerful  electric  light  in  existence  has  re- 
cently been  put  into  operation  in  a  lighthouse 
at  Houstholm,  on  the  dangerous  coast  of  Jut- 
land. It  is  of  two  million  candle  power, 
mounted  on  a  tower  about  two  hundred  feet 
high  and  can  be  seen  at  a  distance  of  thirty- 
five  miles  even  in  rainy  weather. 


Way  Lightships  on  the  Ocean. — A  project  for 
establishing  a  line  of  lightships  across  the 
ocean,  each  having  steam  engine  and  dynamo 
aboard  so  as  to  show  a  powerful  electric  light, 
has  been  laid  before  the  international  confer- 
ence, now  sitting  at  Washington. 


Ohio  Leads. — It  is  said  that  Ohio  has  the 
greatest  number  of  miles  of  electric  street  rail- 
way of  any  State,  93^,  and  runs  161  cars. 


THE    ELECTRIC    AGE. 


THE    WHEATSTONE    BRIDGE   OR 
BALANCE. 


This  well-known  apparatus  is  considered  to 
be  the  most  accurate,  efficient  and  best  adapted 
instrument  extant  for  determining  the  locality 
cf  faults,  and  for  ascertaining  generally  the 
electrical  condition  of  all  apparatus  and  circuits 
pertainining  to  a  practical  system  of  telegraphy. 
It  is  simple  in  its  operation,  does  not  require 
any  special  form  of  galvanometer  (so  long  as 
it  is  sufficiently  sensitive),  is  independent  of 
variations  in  the  testing  battery,  and  possesses 
considerable  range  of  measurement. 

A  theoretical  representation  of  the  bridge  is 
shown  in  Fig.  2.  It  was  originally  constructed 
in  this  manner,  but  now  usually  bears  the 
more  compact  and  convenient  form  shown  in 
plan  by  Fig.  1.  The  conductors  B  C  F  G  (Fig. 
2)  are  called  the  arms  or  sides  of  the  bridge. 
The  line  to  be  measured  usually  forms  part  of 
the  arm  F,  whilst  the  balancing  resistances, 
comprising  a  series  of  coils  from  1  to  4,000 
units  are  placed  in  G.  The  arms  B  and  C  con- 
sist each  of  three  coils  of  10,  100,  and  1,000 
ohms  respectively.  A  galvanometer  and  key 
are  inserted  between  D  and  E  for  the  purpose 
of  determining  when  these  two  points  are  at  the 
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FIG.  1 


(1.)  Within  the  range  of  the  coils  in  G  :  the 
arms  B  and  C  are  made  equal  and  approxi- 
mating as  nearly  as  possible  the  resistance  to 
be  measured. 

(2. )  Greater  than  that  of  the  coils  in  G  :  the 
arm  C  is  made  less  in  resistance  than  B,  and, 
conversely,  when 

The  resistance  to  be  measured  is  less 
than  that  in  G  :  the  resistance  in  C  is  made 
greater  than  that  in  B. 

If  the  resistances  in  B  and  Care  equal  (Case 
1),  then  by  varying  the  resistance  in  G  until  a 
balance  is  obtained  the  resistance  to  be 
measured  in  F  will  be  the  same  as  that  in- 
serted in  G.  If  B  and  C  hold  a  known  pro- 
portion to  each  other,  such  as  10  to  1,  or  100 
to  1,  the  resistance  unplugged  in  G  must  either 
be  multiplied  or  divided  by  that  ratio  as  re- 
quired, in  order  to  find  the  vaiue  of  the  un- 
known resistance  in  F.  Thus,  in  Case  2.  G 
would  have  to  be  multiplied,  and,  in  Case  3, 
divided  by  the  ratios  employed. 

All  parts  of  the  practical  arrangement  of 
Fig.  1  will  be  found  to  correspond  exactly  with 
the  theoretical  arrangement  of  Fig.  1,  and  to  be 
lettered  homologously.  The  reversing  switch 
RS  and  buttons  6'  and  S  are  inserted  for  the 
purpose  of  illustrating  and  of  facilitating  the 
several  changes  to  be  made   during  the  opera 
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"WHEATSTOXE  BRIDGE. 


same  potential,  for  it  is  in  securing  an  equality 
of  potentials  by  balancing  one  against  the 
other  that  the  principle  of  this  system  depends. 
A  battery  and  key  are  inserteJ  between  A  and 
H.  When  the  key  A'  is  depressed  the  current 
leaving  the  battery  divides  into  two  Darts  when 
it  arrives  at  A.  One  part  goes  via  B  D  F,  and 
the  other  via  C  E  G  to  H,  where  they  reunite 
and  flow  back  to  the  battery.  Upon  exam- 
ining these  two  branches  it  is  found  that  the 
electric  potential  falls  along  either  branch  in 
exact  proportion  to  the  resistances  encountered. 
If,  therefore,  the  two  routes  are  of  equal  resist- 
ance the  fall  of  potential  at  all  points  along  the 
upperroute  B  D  F 'will  correspond  with  those 
points  in  resistance  exactly  opposite  in  the 
lower  route  C  E  G.  Now.  as  a  current  cannot 
flow  between  two  points  where  no  difference  of 
potential  exists,  it  follows  that  under  such  cir- 
cumstances no  current  will  flow  in  the  cross 
wire  and  galvanometer  between  D  and  /.".  or  be- 
tween any  other  points,  such  as  B  and  C,  or  F 
and  G  equidistant  in  resistance  from  A.  This 
will  always  happen  when  the  four  conductors 
B  C  F  G  hold  among  themselves  the  elements 
of  a  rule-of-three  sum,  or  when  B  :C:F.G,  or 
B  .F..C.G. 

To  measure  resistances  : 


ion  of  testing.  The  present  arrangement  of 
the  apparatus  shows  the  necessary  connections 
requisite  for  an  insulation  test  The  balancing 
rheostat  G  is  connected  at  the  post  //with  the 
ground  through  button  6*  .  The  positive  end  of 
the  battery  is  also  grounded  through  RS  and 
•S".  The  negative  pole  of  the  battery  is  led 
through  RS  to  the  right  hand  key  A"',  and 
thence  through  the  dotted  connection  to  A, 
when  the  key  is  depressed. 

The  battery  current  divides  at  this  point  one 
portion  going  to  ground  by  way  of  C  G  H  and 
button  S',  the  other  portion  passing  via  B  D  to 
line  F.  the  further  extremity  of  which  is  open. 
It  is  absolutely  necessary  to  have  some  resist- 
ance inserted  in  the  arms  B  C,  otherwise  the 
galvanometer  would  not  be  effected  ;  and  it  is 
usual  in  this  test  to  make  the  proportions  1,000 
on  the  line  side  as  against  10  on  the  rheostat 
side,  and  multiply  the  reading  of  the  rheostat 
by  io~.  By  turning  RS  to  the  right  the  battery 
is  reversed  with  regard  to  line  and  ground. 
When  the  buttons  6"  and  .S'  are  moved  to  the 
right  the  rheostat  is  disconnected  from  the 
ground  and  placed  in  connection  with  one  pole 
of  the  battery. 

Some  of  the  methods  adopted  and  connec- 
tions required  for    insulation  and  conductivity 


tests,  and  for  the  localization  of  faults,  will  be 
described  in  a  future  issue. 


THE  CLARK    AUTOMATIC     SAFETY     DE- 
VICE FOR  HIGH  TENSION  WIRES. 


The  Clark  Electric  Company  of  this  city 
have  brought  out  a  most  ingenious  automatic 
safety  device  for  use  on  electric  light  wires.  It 
is  well  known  that  when  an  electric  light  wire 
breaks  the  current  continues  to  flow  from  the 
dynamos,  and  so  long  as  it  does  the  broken 
wire  is  a  menace  to  life  and  property.  Should 
the  wire  fall  on  a  telegraph  or  telephone  wire 
the  instruments  on  such  wire  are  burned  out 
Danger  of  fire  is  also  a  necessary  accompani- 
ment of  an  accident  of  this  sort.  If  the  wire 
falls  into  the  street  it  is  liable  to  cause  serious, 
if  not  fatal  injury  to  whoever  happens  to  come 
in  contact  with  it  Obviously  any  device  calcu- 
lated to  remove  these  dangers  in  case  of  break- 
age of  a  wire  would  be  of  great  value.  Such  is 
the  object  of  the  Clark  device,  and  while  it  is 
very  simple,  mechanically  and  electrically  con- 
sidered, it  is  absolutely  reliable  and  effective  in 
its  action. 

The  invention    is    of  Ernest    P.   Clark,    the 

electrician  for  the  company,  and  that  gentleman 

gave  a  practical  exhibition  of  the  working  of 

the  device  recently  to  the  representative  of  The 

Electric  Age. 

The  Automatic  Safety  Device  is  made  in 
three  separate  forms,  to  be  applied  to  either 
series-wound  arc  lighting  dynamos,  shunt- 
wound  arc  lighting  dynamos,  or  high  tension 
alternating  machines.  In  either  case  the  action 
of  the  device  and  effect  are  the  same.  It  is  so 
constructed  that  at  the  instant  the  line  wire 
breaks  or  is  cut,  the  dynamo  is  rendered 
powerless,  in  which  condition  it  remains  until 
the  circuit  is  repaired  and  the  safety  device  is 
once  more  set. 

Another  valuable  feature  of  this  arrangement 
is  that  it  works  automatically  every  time  the 
dynamo  is  stopped  or  put  out  of  action,  and  it 
must  be  re-set  by  hand,  as  the  last  thing  to  be 
done  when  starting  the  machine  on  its  load. 
This  in  a  measure  insures  its  action,  when  it  is 
called  upon,  for  should  it  get  damaged  or  out  of 
order,  the  attention  of  the  person  in  charge  is 
called  to  it.  as  he  must  operate  it  every  night  in 
starting  up. 

The  device  is  so  quick  in  its  action  that  before 
a  broken  wire  has  had  time  to  pass  through  the 
space  of  one  inch  the  current  is  cut  off  at  the 
dynamo.  The  value  of  this  feature  can  be 
readily  appreciated  when  it  is  remembered  that 
in  man)T  places  electric  light,  telegraph  and 
telephone  wires  are  mixed  indiscriminately  on 
the  same  poles,  and  in  case  of  the  breakage  of 
an  electric  light  wire  it  does  not  have  to  fa!l  far 
before  it  comes  in  contact  with  some  other  wire. 
But  before  the  contact  is  made  all  the  danger 
has  passed  away  if  the  wire  is  equipped  with 
this  device. 

The  operation  ol  the  invention  is  absolutely 
reliable  under  all  conditions,  as  was  practically 
demonstrated  on  the  occasion  mentioned. 

Taking  it  altogether,  the  Clark  system  of  elec- 
tric lighting  is  a  very  efficient  one,  and  with  the 
addition  of  this  latest  invention  the  company 
are  placed  in  a  position  where  they  can  say, 
"we  have  an  absolutely  safe  system."  To 
make  this  claim  without  qualification  means  a 
good  deal. 


In  the  Maryland  State  Senate  on  the  15th  inst. 
a  bill  was  introduced  to  regulate  charges  of 
telephone  companies  and  to  prevent  discrimina- 
tion. The  bill  fixes  the  rates  to  be  charged  be- 
tween cities  at  fifteen  cents  for  the  first  five 
minutes,  and  five  cents  for  each  five  n.inutes 
thereafter.  It  also  fixes  the  rental  for  one 
telephone  at  $3  per  month  :  for  two  or  more,  at 
$2.50  per  month. 
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BELTING  FOR   DYNAMOS. 


BY    CHAS.     A.    SCHIEREN,    JR. 

While  electric  lighting  was  yet  in  its  infancy, 
it  was  found  that  the  ordinary  run  of  belting 
was  unsuited  for  dynamo  transmission.  Belt 
makers  began  to  study  the  requirements  of 
electric  light  machinery,  and  found  that  a  belt 
was  needed  which  should  be  of  a  perfectly  even 
substance  throughout,  combined  with  pliability 
and  strength. 

Many  experiments  were  made  in  preparing 
these  belts,  both  as  to  the  quality  of  the  leather 
used  and  improvements  in  the  currying  pro- 
cess. It  was  found  that  in  consequence  of  the 
high  rate  of  speed  at  which  dynamos  were  run, 
and  being  exposed  to  mineral  oil  which  pene- 
trates the  leather  and  rots  the  fibre,  that  the 
life  of  the  belt  was  materially  lessened.  To 
overcome  this  difficulty  a  dressing  or  composi- 
tion was  invented,  which,  if  put  on  the  surface 
of  the  belt  after  it  was  made  up,  renders  it  im- 


ions  between  the  belt  and  pulley,  consequently 
the  dynamos  could  not  be  held  up  to  their 
speed.  After  many  experiments  Mr.  Schieren 
conceived  the  idea  of  simply  perforating  the 
belts  with  holes  in  a  systematic  manner,  so  as 
to  produce  a  perfect  tension  and  even  strain  all 
over  the  surface  of  the  belt.  A  large  machine 
was  constructed  which  can  perforate  a  belt  of 
any  width  whatever,  at  the  rate  of  one  thousand 
feet  per  hour.     (See  fig.  12.) 

This  invention  proved  to  be  a  great  success, 
and  during  the  past  two  years,  thousands  of 
these  belts  have  been  made  by  this  firm,  and 
are  running  in  all  parts  of  the  country.  They 
have  been  tested  in  various  ways,  and  in  the 
most  difficult  positions,  and  been  subjected  to 
the  greatest  strain,  but  have  withstood  all  tests. 

The  Denver  (Col.)  Light,  Heat  &  Power 
Company  have  twenty-one  (21)  perforated  belts 
in  operation.  Some  of  them  (sixteen  inch)  are 
running  eight  thousand  feet  per  minute,  devel- 
oping one  hundred  and  sixty  horse  power. 
They  were  put  on   the  pulleys  two  and  a  half 


is  given  in  selecting  the  stock,  we  cheerfully 
extend  an  invitation  to  call  and  see  our  facili- 
ties. 


RIVETING  AND  FINISHING  DEPARTMENT   SHOWING  PERFORATING  MACHINE. 

13.     WAXED  THREAD  SEWING  MACHINE. 
ENDLESS  WIRE  SCREW  MACHINE.         15.     MACHINE  FOR  WINDING  UP  BELT. 


pervious  to  all  oils  or  any  liquids  of  any  kind, 
and  makes  the  belt  as  near  waterproof  as 
leather  can  be  made.  This  dressing  is  what 
makes  the  life  of  Shieren's  "electric"  belt  at 
least  four  times  that  of  an  ordinary  belt. 

It  was  also  found  that  the  rivets  or  fastenings 
generally  used  were  too  cumbersome,  and  in- 
jured the  running  of  a  dynamo  belt.  To  over- 
come this,  the  house  adopted  the  method  of 
using  end/ess  copper  ivire  screws,  which  are 
screwed  into  the  belt  and  cut  off  short  at  both 
ends,  leaving  the  surface  perfectly  smooth  and 
at  the  same  time  holding  the  leather  firmly  to- 
gether.    (See  figs,  n  and  14.) 

When  the  alternating  current  system  made  its 
appearance  and  belts  had  to  be  run  as  high  as 
ten  thousand  feet  per  minute,  it  was  found  that 
many  belts  would  not  stay  on  the  pulleys  at  all, 
and  if  they  did  stay  on  would  run  with  a  sort 
of  waving,  vibrating  motion,  and  form  air  cush- 


years  ago,  and  are  apparently  as  good  to-day 
as  when  put  on.  The  perforations  in  these 
belts  besides  preventing  air  cushions  from 
forming  between  belt  and  pulley,  allow  them 
to  be  run  looser  than  ordinary  belts  with  less 
strain  on  dynamo  bearings  and  the  consequent 
use  of  less  oil. 

In  order  to  insure  success  and  avoid  any  pos- 
sible cause  for  failure,  the  firm  uses  nothing  but 
the  centre  part  of  prime  steer  hides  in  making 
up  these  belts.  The  leather  is  all  pure  oak 
tanned,  stretched  on  the  latest  and  most  im- 
proved plan,  and  anything  that  can  be  done  to 
still  further  improve  the  quality  of  these  belts, 
is  done  irrespective  of  expense,  in  order  to  re- 
tain the  high  standing  which  they  now  have  in 
the  market,  and  to  make  the  quality  still  better 
if  possible. 

To  all  those  who  are  interested  and  desire  to 
see  how  electric  belts  are  made,  and  what  care 


OUR      TELEGRAPH      AND      TELEPHONE 

SYSTEMS. 


MM.  de  la  Touanne  and  Seligman  Lui,  the 
two  eminent  French  engineers  sent  to  this 
country  by  their  government  to  investigate  the 
American  telegraph  and  telephone  systems,  are 
astonished  to  see  how  extensive  these  means  of 
communication  are.  In  a  recent  interview  Mr. 
Seligman  Lui  said  :  "The  manner  in  which 
the  telegraph  and  telephone,  especially  the 
former,  is  extended  all  over  this  country  is  as- 
tonishing. I  regard  the  Western  Union  system 
as  the  best  in  the  world,  considering  the  diffi- 
culty it  has  to  encounter.  In  Europe  we  only 
have  telegraph  stations  where  they  are  required, 
and  many  villages  are  without  them.  But  here 
I  have  not  seen  a  hamlet  without  a  telegraph 
station,  and  in  many  instances  I  have  seen  sta- 
tions on  railroads  where  there  was  not  a  house 
for  miles.  Instead  of  waiting  for  a  demand,  the 
policy  of  the  American  telegraph  seems  to  be  to 
create  it.  The  rates  for  long  distances  are  low, 
but  for  shorter  distances  high,  probably  because 
of  the  indifference  of  Americans  for  small  sav- 
ings. Some  points  might  be  criticised ;  for  in- 
stance, the  mass  of  wires  and  unsightly  poles  in 
the  streets  of  the  largest  cities.  These  would 
not  be  tolerated  in  Europe.  I  find  that  there  is 
a  strong  feeling  against  underground  conduits. 
As  regard  their  danger,  I  can  only  say  that  they 
are  used  on  the  continent  and  that  no  bad  re- 
sults have  followed." 


Making  Electricity  Safe. — The  proper  appli- 
cation of  electricity  to  lighting  and  power  pur- 
poses actually  reduces  the  danger,  both  to  prop- 
erty and  life,  concentrating  as  it  does  the  pri- 
mary force  in  one  particular  spot — the  power 
station  where  the  boilers  and  dynamos  are 
located.  If  danger  arises  through  its  transmis- 
sion, that  is  the  fault  primarily  of  the  authorities 
in  not  regulating  the  manner  of  its  distribution, 
and,  in  perhaps  no  less  a  degree,  it  is  also  the 
fault  of  the  companies  in  not  providing  the  safe- 
guards with  which  they  are  perfectly  familiar, 
and  the  necessity  of  which  they  well  know. 
Explosions  of  illuminating  gas  and  the  ordinary 
hand  lamp  cause  fires  and  death  in  far  greater 
proportion  to  their  use  than  does  electricity. 
There  was  a  time  when  electric  railways  were 
vigorously  opposed  because  of  the  element  of 
danger  that  accompanied  them.  Uncontroverti- 
ble statistics  will  show — taking  street  railways 
alone — that  the  cable  system  has  caused  more 
deaths  in  one  week  than  has  the  more  modern 
system  in  the  whole  period  that  it  has  been  es- 
tablished. In  fact  there  is  no  case  on  record,  so 
far  as  known,  where  any  one  has  been  killed  as 
a  direct  result  of  the  application  of  electricity  to 
street  railways.  In  order  to  make  electricity 
the  safest  form  of  force,  it  is  only  necessary  to 
compel  by  law  the  use  of  safeguards  that  are 
amply  provided.  This  is  done  in  the  use  of 
steam  and  other  forms  of  energy,  and  should  be 
in  the  application  of  electricity,  which  is  the 
most  pliant,  easily  handled  power  that  we  pos- 
sess.   

Electric  Locomotives  for  London". — The  elec- 
tric locomotives  now  being  built  for  the  City 
and  Southwark  Subway  have,  on  trial,  proved 
to  be  capable  of  moving  the  loaded  trains  at  a 
speed  of  25  miles  an  hour  with  ease,  and  a 
higher  speed  could  be  attained  if  desired. 


London's  Poor  Gas. — There  is  great  complaint 
in  London  of  the  poor  quality  of  gas  furnished  to 
consumers,  and  the  sentiment  in  favor  of  the  elec- 
tric light  grows  in  inverse  proportion. 


The  city  trustees  of  Alameda,  Cal. ,  have 
decided  to  issue  $25,000  worth  of  electric  light 
bonds. 
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THE    SHORT   ELECTRIC   RAILWAY  COM- 
PANY. 


This  company,  which  has  its  headquarters  in 
Cleveland,  Ohio,  is  prepared  to  construct  and 
equip  electric  street  railways  with  the  most  per- 
fect and  substantial  appliances  ever  offered. 
The  company  has  equipped  many  lines  through- 
out the  country,  and  they  are  giving  the  best 
of  satisfaction  in  their  work.  These  lines  in- 
clude the  systems  in  Cleveland,  St.  Louis,  En- 
sign, \V.  Va.,  Huntington,  W.  Ya..  and  Colum- 
bus, Ohio.  Where  there  is  a  double  track, 
with  many  cars  and  heavy  street  traffic,  the 
series  system  with  two  overhead  wires  and  no 
rail  return  is  in  almost  every  case  the  most  de- 


means to  establish  a  strictly  first-class  system, 
and  with  close  attention  to  the  strength  of 
materials  and  careful  study  of  the  best  and 
most  graceful  forms,  every  detail  has  been 
worked  out,  all  combining  in  a  perfect  whole. 

Yarious  styles  of  poles  are  used  by  the  com- 
pany, according  to  taste  and  municipal  regula 
tions.  They  are  placed  from  100  to  150  feet 
apart  and  firmly  set  in  a  bed  of  concrete.  The 
trolley  wire  supports  are  new  devices,  and  many 
defects  in  other  systems  are  entirely  overcome 
by  the  methods  employed  in  this.  A  very  in- 
genious and  effective  method  is  employed  in 
the  construction  of  curves  on  the  trolley  wire. 
It  is  simple  and  artistic  in  appearance.  The 
trolley  is  a  great  improvement  on  the  ordinary 
styles,    and  is   both  substantial    and   efficient. 


FIG. 


sirable  system  to  use.  The  first  cost  is  less  ; 
small  motors  are  used  and  cannot  be  burned 
out;  and  the  voltage  is  low.  The  cost  of 
operating  the  cars  is  less  than  in  any  other  sys- 
tem, and  in  every  other  respect  the  system  is 
most  efficient  Where  but  few  cars  and  a  single 
track  with  turnouts  are  desired,  the  parallel  sys- 
tem is  used,  with  single  overhead  wire  and  rail 
return.  For  this  system  the  company  claim 
to  have  the  most  perfect  motor  and  generator 
ever  offered  to  the  public.  In  even-  case  the 
company  uses  the  very  best  of  appliances  to 
insure  the  best  service  for  the  least  possible  in- 
vestment, and  lightness  and  neatness,  with 
absolute  safety,  are  additional  features  of  their 
construction.     The  company  has  utilized  every 


fig.   2. 

The  contact  is  "sliding, "  and  there  is  no  wear 
on  the  trolley  wire.  The  motors  embrace  every 
improvement,  and  are  in  every  way  free  from 
the  ordinary  imperfections.  Two  motors  are 
ordinarily  carried  on  a  truck  frame,  one  at- 
tached to  each  axle.  The  motor  frame  and  all 
the  electrical  parts  are  thoroughly  insulated 
from  each  other  and  from  the  car  wheels.  All 
parts  are  interchangeable,  and  repairs  are  ef- 
fected in  a  most  simple  manner. 

In  the  two  overhead  wire  system  no  resistance 
devices  are  necessary  to  control  the  current. 
Changes  in  speed  and  direction  are  made  from 
either  platform  by  a  single  movement  of  the 
lever  of  the  controlling  stand.  Where  a  single 
wire  is  used  an  additional  resistance  is  placed 


under  the  platform  of  the  car.  Fig.  1  shows 
the  controlling  stand  complete,  and  Fig.  2  the 
internal  mechanism.  Trail  cars  are  lighted  by 
electricity.  Each  car  has  5  incandescent  lamps 
of  16  c. p.  Fig.  3  shows  the  organization  ot 
the  single  overhead  wire  system  with  rail  and 
earth  return,  and  Fig.  4  that  of  the  double 
overhead  wire  without  rail  return  series  system. 

Fig.  5  shows  the  safety  guard  wire  used  in 
connection  with  the  single  wire  rail  retupn  sys- 
tem. This  insures  freedom  from  damage  in 
case  a  telegraph  or  telephone  wire  breaks  and 
falls  across  the  trolley  wires.  A  device  is  used 
which  renders  any  wire  crossed  with  the  circuit 
perfectly  harmless. 

All  roads  operated  by  this  system  are  giving 
satisfaction,  both  to  the  companies  operating 
the  same  and  to  the  public,  and  the  freedom 
irom  danger  is  a  great  point  in  its  favor. 


Electricity  ra  Coal  Mixes. — The  use  of  elec- 
tricity in  coal  mines  is  meeting  with  no  small 
amount  of  favor  in  Pennsylvania,  and  that  it 
will  be  the  motive  power  of  the  future  is  becom- 
ing recognized  in  that  quarter.  The  Hillside 
Coal  &  Iron  Company,  whose  mine  is  situated 
near  Scranton,  has  electricity  now  in  use.  The 
dynamo  is  in  the  engine  house,  and  the  wire 
running  to  the  bottom  of  the  shaft  is  incased  in 
a  pipe.  The  wire  then  runs  along  the  main 
heading  for  2,000  feet,  about  six  feet  from  the 
rail.  The  motor  car  is  much  like  a  street  car, 
except  that  the  trolly  usually  on  the  top  of  the 
car  is  on  the  left  side  of  it.  The  cable  will 
carry  200  volts  of  electricity,  and  is  supposed 
to  pull  or  shove  twenty  loaded  cars.  This  will 
do  away  with  from  seven  to  ten  mules  in  this 
heading,  but  the  use  of  this  long-eared  animal 
cannot  be  dispensed  with  in  hauling  from  the 
chambers.  The  wire  which  will  furnish  mo- 
tive power  to  the  car  will  also  feed  a  number  of 
incandescent  lamps.  It  is  claimed  that  the  use 
of  electricity  will  give  the  mine  greater  tonnage 
capacity,  and  the  miner  will  be  able  to  do  more 
work,  in  that  he  will  not  have  to  wait  so  long 
for  the  return  of  the  cars.  Should  the  trial 
prove  a  success  in  the  mine  it  will  be  intro- 
duced in  a  number  of  the  other  collieries  owned 
by  the  Hillside.  The  Hercules  Mining  Machine 
Company  of  Pittsburg,  has  contracted  for  install- 
ing electric  mining  machines  in  several  mines  of 
Pool  No.  1  on  the  Monongahela  river. 


International  Memorial  to  Dr.  Joule. — It  is 
proposed  to  raise  a  fund  for  the  erection  of  an 
international  memorial  to  the  late  Dr.  Joule, 
the  discoverer  of  the  law  of  the  conservation  of 
energy.  This,  it  is  said,  is  to  have  for  its  chief 
object  the  encouragement  of  research  in  physi- 
cal science,  though  it  is  also  intended  to  erect 
a  tablet  or  bust  of  the  deceased  in  London. 
In  a  circular  issued  by  the  Royal  Society  the 
importance  of  the  law  discovered  by  Dr.  Joule 
is  compared  to  that  of  the  laws  of  gravitation 
and  chemical  combination  in  extending  the 
beneficent  influence  of  science  throughout  the 
world. 

Breakdown  of  a  Cable. — Telegraphic  commu- 
nication between  the  Hebrides  and  the  main- 
land has  lately  been  discontinued  owing  to 
the  breaking  of  the  cable  in  deep  water.  It  is 
believed  that  more  than  one  break  exists.  The 
cable  was  laid  down  some  fifteen  years  ago, 
and  has  been  twice  repaired. 


Lighting  of  the  Tay  Bridge. — It  is  said  that 
the  fourteen  large  spans  of  the  Tay  Bridge,  as  well 
as  the  piers  of  the  old  bridge,  are  to  be  lighted  with 
electricity,  which  will  make  the  traffic  on  the  river 
much  safer  than  hitherto. 


The  Incandescent  Light  in  Spain. — The  Cadiz 
corporation  has  signed  a  contract  to  light  the  pub- 
lic thoroughfares  of  the  town  with  1,000  incandes- 
cent lights  of  16  candle  power.  Each  light  is  to  be 
used  on  an  average  of  seven  hours  per  day. 


THE    ELECTRIC    AGE. 


Electric  Street  Cars  in  Rome. — The  Roman 
Tramways  Society  has  concluded  a  contract 
with  the  English  Electrical  Traction  Syndicate 
to  make  experiments  upon  the  line  on  the  Via 
Flaminia  outside  the  Porta  del  Popolo.  This 
line  runs  to  the  Ponte  Molle,  a  spot  much  fre- 
quented by  the  Romans  in  summer  and  on  all 
holidays,  and  there  are  numerous  restaurants 
and  pleasure  grounds  skirting  the  Tiber  there. 
The  mode  of  working  is  kept  entirely  secret  at 
present.  

An  Association  for  the  Promotion  ok  Electri- 
cal Interests. — A  meeting,  at  which   represen- 


electric  lights  has  been  completed.  Over  40,- 
000  feet  of  wire  was  employed.  There  are  150 
burners  in  the  House  and  1 10  in  the  Senate,  and 
the  cost  of  the  fixtures  was  $4, 500. 


Forests  and  Thunderstorms. — It  seems  that 
there  exists  some  relationship  between  the  ex- 
tent of  forests  and  the  corresponding  amount  of 
damage  effected  by  lightning.  Some  Swiss  sta- 
tistics show  that  in  certain  regions  which  have 
been  gradually  deforested,  the  fires  due  to  light- 
ning is  steadily  increasing.  The  evidence  at 
hand  is  considered  sufficient  to  prove  that,  as 
forests  are  cut  down,  so  the  frequency  and  vio- 


Cable  Codes. — At  a  recent  meeting  in  London 
of  the  directors  of  one  of  the  English  Altantic 
Cable  Companies,  the  chairman,  in  the  course 
of  his  remarks,  said  that  people  when  out  on 
pleasure  found  many  ways  of  spending  money 
without  spending  it  on  telegrams.  Americans 
away  from  home  never  lose  sight  of  the  main 
point ;  they  were  all  men  of  business.  They 
generally  arranged  a  little  code  in  which  one 
word  gave  all  the  information  that  was  neces- 
sary. He  had  been  astonished  at  the  amount 
of  ingenuity  shown  by  them  in  making  codes 
and  getting  an  amount  of  matter  into  very 
small  compass  ;  and  he  was  sorry  to  say  they 
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tatives  of  several  leading  electric  lighting  com- 
panies were  present,  was  recently  held  in  Lon- 
don under  the  presidency  of  Sir  John  Pender. 
The  desirability  of  establishing  an  association 
of  the  statutory  electric  lighting  companies 
within  the  metropolis,  in  order  to  promote  the 
consideration  of,  and  combined  action  upon, 
matters  of  general  interest  relating  to  electric 
lighting,  was  considered. 

Electric  Light  in  the  Kansas  Capitol. — The 
work  of  equipping  the  capitol  at  Topeka  with 


fig.  5. 
the  short  electric  railway  illustrations. 

lence  of  thunderstorms  increase,  and  that  forests 
afford  a  large  amount  of  protection  against  the 
various  consequences  of  lightning. 


Telephone  between  Vienna  and  Berlin. — There 
is  a  project  on  foot  for  the  establishment  of  a 
telephonic  service  between  Vienna  and  Berlin. 
The  negotiations  between  the  German  and 
Austrian  governments  have  been  so  satisfac- 
tory that  there  is  every  prospect  that  the  work 
will  shortly  be  commenced. 


were  growing  so  fast  in  that  direction  that  it 
prevented  the  submarine  telegraph  companies 
from  growing  in  the  direction  of  larger  divi- 
dends.   

Three  miles  of  conduit  are  to  be  built  in  New 
York  by  the  American  Conduit  Company,  of 
Boston. 

The  Rapidan  Water  &  Electric  Power  Com- 
pany, with  a  capital  of  $100,000,  has  been  or- 
ganized at  Rapidan,  Mich. 


THE    ELECTRIC    AGE. 


NEW  APPLICATIONS  OF  THE  C.  &  C. 
MOTOR. 


New  uses  and  applications  are  daily  being 
found  for  the  electric  motor.  It  is  five  years 
since  the  first  electric  motor  was  introduced  into 
New  York  City,  and  now  there  are  between 
25,000  and  30,000  in  daily  use  on  the  various 
electric  light  circuits  throughout  the  country. 
Their  applications  are  divided  into  three  prin- 
cipal heads  :  that  of  traction  service,  mining, 
and  for  distributing  power  in  small  units  in 
populous  districts.  There  is  also  a  fourth, 
which,  although  as  yet  developed  to  a  very 
small  extent  will,  we  think,  before  long  become 
one  of  the  chief  and  most  profitable  uses  for 
electric  power.  We  mean  electric  motors  as 
applied  to  factory  buildings  and  generally  as  a 
substitute  for  belting  and  shafting. 

Last  year  at  this  time  the  C.  &  C.  Electric 
Motor  Company  opened  their  new  building  in 
Greenwich  street  for  the  manufacture  of  their 
motors,  and  at  first  found  it  necessary  to  oc- 
cupy only  two  floors  of  their  six  story  building. 
As  the  building  was  fire  proof  throughout,  the 
floors  being  of  brick  and  stone,  they  placed  a 
dynamo  in    the  basement,    and   ran  their  ma- 


and  the  plant  at  the  Chicago  Printing  Company's 
office  in  Chicago ;  the  Slar  newspaper  in 
Washington,  and  the  Auditorium  Building, 
Chicago,  are  among  the  largest  electric  power 
plants  that  were  installed  last  year,  and  the 
plant  of  the  Hickok  Mfg.  Company  and  Huy- 
ler's  are  the  first  of  a  new  class  of  power  plants 
which  will  bring  about  great  changes  in  our 
present  methods  of  furnishing  power  for  fac- 
tories. 

This  company  made  its  name  in  the  field  of 
little  motors  and  fan  outfits  long  before  it  be- 
came known  as  the  maker  of  large  machines. 
In  the  Summers  of  i8S8-8o,overa  thousand  of 
these  fan  outfits  were  distributed  among  the 
offices  and  restaurants  of  New  York  City,  more 
than  a  hundred  being  placed  in  the  Equitable 
building  alone.  The  new  White  Star  steamship 
"Teutonic,"  as  well  as  the  "Celtic,"  the  United 
States  cruisers  "Chicago"  and  "Charleston" 
are  making  use  of  a  number  of  them  for  ventilat- 
ing their  interior  state  rooms  and  hallways. 
They  were  placed  in  the  vestibule  trains  running 
between  New  York  and  Boston,  and  the  air  in 
the  Mikado's  palace  in  Japan  is  kept  in  circula- 
tion by  several  of  these  C.  &  C.  fan  outfits. 

A  two  horse-power  motor  in  the  new 
form  has  been  made  up  in  combination  with  the 


MORE    SPRAGUE     ELECTRIC    RAILWAYS. 


The  mid-winler  is  not  generally  considered 
by  street  railway  construction  companies  to  be 
the  most  active  and  busy  time  of  the  year. 
The  conditions  of  soil  and  weather  are  unfavor- 
able for  outside  work,  and  the  amount  of  busi- 
ness to  be  performed  by  the  street  railway  com- 
panies is  not  so  great  as  in  the  summer  months, 
and  does  not  encourage  extensions.  But  with 
the  prominent  electric  railway  supply  companies 
the  season  seems  to  have  no  effect  upon  the 
amount  of  business  contracted  for  and  under 
construction,  unless  it  is  to  increase  it.  We  are 
advised  by  the  Sprague  Electric  Railway  & 
Motor  Company  that  winter  makes  no  difference 
with  its  business,  and  that  during  the  last  few 
months  an  unusually  large  number  of  contracts 
have  been  closed  for  electrical  apparatus,  and 
that  construction  work  will  go  on  right  through 
the  winter. 

A  list  of  the  roads  which  have  ordered  equip- 
ments from  this  company  illustrates  in  a  striking 
way  the  remarkable  confidence  which  street  rail- 
way managers  feel  in  the  electric  system, 
and  is  indicative  of  a  widespread  adoption 
throughout  the  country  by  street  railway  com- 
panies of  electrical  apparatus.  Among  the 
most  recent  contracts  of  the  Sprague  Company 
may  be  mentioned  the  following  : 

Salem.  Ohio,  Capital  City  Street  R'way,  2  cars. 

Davenport,  la.,  Davenport  Electric  St.  R'way  Co.  4     " 

Dubuque,  la.,  Electric  Light  &  PowerCo..  10     " 

Chicago,  111.,  Cicero  &  Proviso  St.  R'way,  12     " 

and  the  following  additional  orders  from  street 
railway  companies  already  equipped  by  Sprague 
or  other  systems. 

Sioux  City,  la.,  Sioux  City  Electric  R'way.  3cars. 

Milwaukee.  Wis.,  West  Side  Street  R'way,  9    " 

Des  Moines,  la.,  Des  Moines  Electric  K'way,         2    " 


NEW    TYPE    C.    &    C.     MOTOR. 


C.  &  C.    FAN  AND  MOTOR  OUTFIT. 


chinery  in  the  two  upper  floors  by  means  of 
motors,  running  their  wires  to  the  motors  in 
conduits  which  were  already  provided  in  the 
walls  of  the  building,  and  thus  avoided  the  ne- 
cessity of  defacing  their  floors  by  cutting  holes 
in  them  for  belting  and  shafting.  With  their 
greatly  increased  facilities  they  began  at  once 
the  construction  of  large  motors  and  dynamos, 
and  at  the  present  time  are  occupying  the  en- 
tire six  floors  of  their  factory. 

The  new  machine  which  they  put  on  the 
market  last  year  is  now  built  in  the  various 
larger  sizes  from  one  horsepower  to  fifty  horse- 
power. Its  most  striking  characteristics  are  a 
saving  of  superfluous  metal,  the  large  diameter 
of  the  armature,  allowing  ample  wire  space, 
long  bearings,  large  shafts  and  generally  the 
combination  of  great  strength  and  durability 
with  symmetry  of  form.  About  one  hundred  of 
these  motors  of  one  horse-power  and  over  have 
been  placed  on  circuits  of  different  incandes- 
cent light  companies,  and  they  have  been  re- 
ceived with  an  approbation  which  has  proved 
very  gratifying  to  the  manufacturers. 

The  installation  of  75  horse-power  motors 
in  the  new  factory  of  the  Hickok  Mfg.  Com- 
pany of  Harrisburg,  Pa.,  and  70  horse  power  in 
Huyler's  factory  on  18th  street,  New  York  City, 


Sturtevant  blower  to  ventilate  the  dynamo  room 
of  the  crusier  "  Baltimore, "  and  two  more  have 
been  recently  finished  for  the  new  crusier  "San 
Francisco."  The  small  space  occupied  by  tha 
motor  in  this  combination,  and  the  neatness  and 
beautyofthedesign.cannotfail  to  strike  observers. 
The  application  of  these  motors  to  pumps, 
hoists,  drills  and  tram  cars  is  revolutionizing  the 
old  systems  of  mining,  and  although  this  field 
for  electric  power  is  perhaps  less  developed  than 
any  other,  it  is  likely  during  the  coming  year  to 
make  a  very  noticeable  advance. 

Phonographic  Typewriting. — There  is  a  "  new 
departure "  in  typewriting  in  connection  with 
the  use  of  the  phonograph  that  many  firms  are 
beginning  to  avail  themselves  of.  A  banker 
has  a  quiet  talk  with  his  phonograph  in  his  pri- 
vate office,  and  sends  the  cylinder  around  to  a 
"phonographic  typewriting  "  office.  Here  the 
talk  is  reproduced,  and  the  typewritten  work 
sent  back  to  the  business  man.  This  method 
is  considered  by  those  who  use  it  to  be  far  pre- 
ferable to  stenographic  dictation. 


New  Telephone  Line  in  Scotland.- — A  new 
telephone  line  is  being  erected  between.  Glasgow 
and  Edinburgh. 


Measuring  Potentials. — A  patent  has  re- 
cently been  granted  in  England  to  Sir  Wm. 
Thomson  for  "Electro-static  apparatus  for 
measuring  potentials."  The  inventor  uses  an 
electro-static  arrangement  of  which  the  part 
whose  potential  differs  most  from  the  earth  is  a 
smooth  insulated  conductor,  which  maybe  of  a 
cellular  or  multicellular  form.  The  movable 
body  may  be  a  metal  plate,  or  an  arm,  or  a  group 
of  metal  plates  or  vanes.  The  electro-static 
force  acting  upon  the  movable  body  may  1  e 
equilibrated  by  torsion,  or  by  torsion  and 
gravity,  as  in  the  well  known  bifilar  balance  : 
or  by  gravity  as  in  an  ordinary  balance  ;  and 
may  be  read  by  inspection  on  a  scale,  or  may 
be  determined  by  a  balancing  operation.  For 
checking  the  vibration  of  the  index,  the  inventor 
uses  a  rigid  or  elastic  piece  of  solid  material 
which  may  be  brought  momentarily  and  gently 
to  touch  upon  the  index  itself  or  other  connected 
moving  part  of  the  apparatus.  To  prevent  all 
other  motion  of  the  checker  than  the  one  desired 
motion  he  mounts  it  on  a  geometrical  slide. 

The  South  Brunswick  Telegraph,  Telephone 
Electric  Light  &  Power  Company  has  been  in- 
corporated at  Brunswick,  Ga.,  with  a  capital  of 

$50,000. 


THE    ELECTRIC    AGE. 


THE   LUMINOUS   INTENSITY  OF  ARC 
LAMPS. 


Some  interesting  trials  relative  to  the  luminous 
power  of  arc  lamps  have  just  been  carried  out  at 
the  Berlin  High  School  in  accordance  with  cer- 
tain exigencies  of  the  civil  authorities.  The  latter 
had  stipulated  in  their  forms  of  contract  that  arc 
lamps  should  give,  with  a  current  of  12  amperes, 
2,000  candles,  and,  in  some  cases,  5,000  candles. 
Herr  Elston  called  all  the  parties  interested  to- 
gether and  raised  a  lively  discussion  by  affirming 
that  the  lamps  at  present  in  use  did  not  give  more 
than  500  candles.  After  this  meeting  the  Berlin 
Allgemeine  Elektricitats  Gesellschaft  instituted  a 
series  of  experiments  at  the  electro-technical  labor- 
atory of  the  High  School  under  the  direction  of 
Prof.  Slaby.  Dr.  Wedding,  in  giving  an  account 
of  these  trials,  started  a  sharp  debate  apropos  of 
what  was  to  be  understood  by  the  expression  "A 
2,000-candle  arc  lamp."  Was  this  with  or  without 
globe  ?  Was  it  under  a  given  angle,  or  was  it  the 
total  intensity? 

The  measure  of  luminous  intensity  must  not  be 
taken  from  any  particular  angle,  since  it  varies  ac- 
cording to  the  angle.  If  the  lamp  be  intended  to 
light  open  spaces,  it  is  necessary  to  determine  the 
different  values  of  this  intensity  from  the  horizontal 
direction  to  the  verticle  direction  downwards  ;  if, 
on  the  contrary,  the  lamp  is  to  light  a  covered 
space,  it  is  as  well  to  take  into  account  also  the 
luminous  rays  comprised  between  the  horizontal 
position  and  the  vertical  position  upwards.  Meas- 
urements in  these  different  azimuths  were  made 
by  the  aid  of  mirrors.  The  experiments  were  made 
on  differential  lamps  of  the  Siemens  type  in  Unter 
den  Linden.  The  intensity  of  the  current  was 
from  14  to  15  amperes,  and  the  difference  of  poten- 
tial from  48  to  52  volts.  The  place  where  these 
measurements  were  made  being  very  high,  the 
luminous  intensity  could  be  measured  at  different 
angles  without  having  recourse  to  mirrors ;  the 
photometer  used  was  one  of  Elster's,  which  is  a 
modification  of  Bunsen's.  The  carbons  seldom 
burnt  badly,  but  the  two  sides  were  not  so  brilliant, 
so  that  two  photometers  hid  to  be  used,  one  on 
each  side,  to  collate  the  results  and  take  the  means. 
The  unit  adopted  was  that  of  the  German  candle, 
which  corresponds  nearly  with  the  decimal  candle. 
The  intermediary  light  chosen  was  that  of  an  Albert 
gasburner. 

The  intensity  following  the  horizontal  direction 
was  weak  (without  globe,  total  intensity=i96  can- 
dles) ;  then  it  increased  rapidly,  and  attained  about 
1,150  candles  at  200  and  a  maximum  of  2,014 
candles  at  42 °  ;  then  it  rapidly  decreased,  and  at 
6o°  the  light  was  sensibly  null.  From  this  it  re- 
sults that  the  average  luminous  intensity  of  the  sur- 
face lighted  was  1,228  candles,  without  globe. 
With  globes,  the  division  of  the  light  was  quite 
different 

Three  globes  were  used  in  the  experiments  which 
showed  the  average  horizontal  intensity  to  be  478  ; 
average  maximum  intensity  925,  and  the  average 
mean  692. 

From  these  figures  it  appears  that  the  mean  in- 
tensity is  only  from  40  to  53  per  cent,  of  the  in- 
tensity of  the  lamp  without  a  globe.  By  adding  a 
reflector,  the  loss  due  to  the  globe  may  be  reduced 
to  32  per  cent.  By  tracing,  in  the  streets  to  be 
lighted,  the  lighting  curves  at  different  points,  cor- 
responding to  a  height  a  little  less  than  that  of  the 
head  of  a  man,  and  the  lamps  being  placed  at 
8 -90  metres  from  the  ground,  the  light  necessary 
to  read  (or  10  candles  at  1  metre)  is  obtained  for  a 
distance  from  the  lamp  of  25  metres  ;  the  lamps 
should  therefore  be  50  metres  apart.  Dr.  Wedding 
finds,  also,  that  the  actual  luminous  power  of  Sie- 
mens differential  lamps  with  globes  like  those  used 
in  Berlin,  varies  from  510  candles  following  the 
vertical  direction  downwards  to  1,183  at  an  angle 
of  400  with  the  horizontal  and  640  at  an  inclina- 
tion of  50.  In  short,  with  the  most  transparent 
globes,  which  have  been  supplied  and  with  reflec- 
tors freshly  painted,  the  mean  luminous  intensity 
was  834  candles.  Herr  Elster,  in  his  experiments 
on  the  lighting  of  the  present  streets,  obtained  a 


maximum  of  640  candles ;    more   recent   experi- 
ments only  gave  500  candles. 

These  experiments,  carefully  executed  as  they 
were,  throw  great  light  on  the  practical  conditions 
of  public  lighting,  and  justify  the  disappointments 
which  have  often  been  experienced  with  arc  light- 
ing, despite  the  high  nominal  luminous  intensity 
of  2,000  to  3,000  candles  of  lamps  which  had  been 
announced  by  the  makers. — Le  Monileur  Indus- 
trie!. 

The  French  Government  and  the  Eastern 
Telegraph  Company. — An  official  decree  of  the 
French  Government  has  been  published,  approv- 
ing the  renewal  of  two  telegraph  conventions  with 
the  Eastern  Telegraph  Company.  The  Govern- 
ment have  compelled  the  company  to  make  some 
concessions  in  the  public  interest.  The  company 
have  to  pay  a  largely  increased  price  for  their  spe- 
cial line  from  London  to  Marseilles,  and  they  are 
bound  to  land  at  Marseilles  a  third  cable,  running 
by  way  of  Malta  and  Bona,  in  Africa.  The  com- 
pany will  also  have  to  reduce  their  rates  for  tele- 
grams in  plain  language  to  the  French  Press  in 


Electric  Railways. — F.  J.  Sprague  gives  it 
as  his  opinion  that  the  electric  railway  has 
nothing  to  fear  from  the  cable  system.  In  fact, 
he  remarked  that  since  the  cable  conduits  were 
usually  well  constructed  by  competent  engineers, 
they  would  prove  a  first-class  receptacle  for  the 
electric  conductors,  which  will  be  certain  to 
follow,  and  hence,  whenever  he  heard  of  the 
laying  of  a  new  cable  conduit  he  was  well 
pleased. 

Dangerous  Lamps. — Complaint  is  made  by  the 
Boston  papers  of  the  careless  manner  in  which 
some  of  the  lamps  on  commercial  circuits  are 
hung.  Jt  is  claimed  they  are  lower  than  is  con- 
sistent with  safety,  and  the  companies  are  urged 
to  investigate  the  matter  before  some  one  comes 
into  accidental  contact  with  them  and  gets  hurt, 
if  not  killed. 


In  Berlin  electric  lights  of  standard  power, 
with  great  and  steady  brilliancy,  light  the  city 
at  a  cost  of  less  than  fifteen  cents  per  night, 
about  $55  per  year. 
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the  extreme  East,  and  the  rates  must,  furtherefore, 
never  exceed  those  for  the  English  Press  telegrams 
to  Cochin  China,  Annam  and  Tonking,  viz. :  three 
francs  a  word. 


Zinc — The  destruction  by  rust  of  two  of  our 
great  ironclad  ships  which  were  recently  found 
with  their  hulls  corroded  entirely  through,  calls 
to  mind  an  ingenious  application  of  voltaic 
electricity,  by  which  the  English  ironclads  are 
now  successfully  protected.  Taking  advantage 
of  the  fact  that  when  a  battery  is  formed  of  iron 
or  zinc  in  a  corroding  solution,  the  zinc  is  most 
readily  acted  upon,  many  of  the  later  ships 
have  their  iron  hulls  cased  with  boards,  over 
which  are  nailed  sheets  of  zinc.  At  intervals, 
through  holes  in  the  boards,  connection  is 
made  between  the  two  metals.  On  exposure 
to  the  action  of  sea-water,  it  is  found  that  the 
zinc  is  dissolved  away,  and  must  be  periodi- 
cally replaced,  but  so  long  as  any  zinc  remains, 
the  iron  under  it  is  perfectly  protected  against 
rust,  by  the  transfer  of  the  chemical  action,  to 
the  zinc, 


Do  Not  Invest  in  THrs  Scheme. — England  has 
its  cranks  as  well  as  we.  The  following  story 
comes  from  London,  and  as  a  "wildcat  "  scheme, 
it  equals  anything  ever  gotten  up  anywhere  to  fool 
the  unsuspecting  public: 

A  peculiar  formation  exists  in  one  of  the  lead 
mines  in  Derbyshire.  Not  only  is  there  a  marked 
stratification  of  almost  pure  lead  in  the  form  of 
thick  plates,  but  by  a  natural  chemical  action  not 
easily  explainable,  the  plates  are  coated  evenly  with 
peroxide  of  lead.  Several  enterprising  capitalists 
have,  it  is  said,  taken  advantage  of  this  remarka- 
ble arrangement,  and  have  succeeded  in  making  a 
case  of  insulating  and  acid  proof  material  around 
and  under  the  whole.  The  next  step  will  be  to 
erect  a  large  number  of  lightning  conductors  in  the 
vicinity  of  the  mine  to  charge  the  vast  "accumula- 
tor," and  the  supply  to  be  obtained  from  one  elec- 
trical storm  of  ordinary  severity  will,  it  is  expected, 
be  sufficient  to  light  the  entire  country,  yielding  at 
least  10,000  amp6re  hours. 

The  Flushing  Electric  Light  &  Tower  Com- 
pany has  been  incorporated  at  Flushing,  N.  Y.; 
capital  $30,000. 
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THE    ELECTRIC    AGE. 


GALVANOMETERS. 


At  the  meeting  of  the  Physical  Society  of 
London,  on  January  17th,  a  paper  "on  Gal- 
vanometers,'' was  read  by  Prof.  W.  E.  Ayrton. 

The  question  as  to  whether  fairly  sensitive 
galvanometers  should  be  astatic  or  non-astatic 
was  answered  in  favor  of  the  former  system, 
from  the  fact  of  its  being  less  affected  by  ex- 
ternal magnetic  disturbances,  and  the  greater 
ease  with  which  great  sensibility  may  be  ob- 
tained. 

The  usual  method  of  placing  the  mirror  inside 
the  coil  was  shown  to  be  undesirable,  and  in 
the  newer  forms  of  instruments,  Mudford's  im- 
provement of  placing  the  mirror  outside  the  coils 
has  been  adopted,  the  space  near  the  axis  of  the 
coil  being  nearly  filled  with  wire.  It  was  also 
shown  that  if  wire  be  wound  in  a  certain  ap- 
proximately spheroidal  space  near  the  magnets, 
then  these  convolutions  will  tend  to  oppose  the 
more  distant  portions  of  the  coil  ;  however,  by 
winding  the  two  parts  in  opposite  directions, 
they  conspire  to  deflect  the  magnet. 

Details  as  to  the  methods  of  supporting  the 
coils  were  then  discussed,  and  the  importance 
of  fitting  them  in  boxes  mounted  on  hinges,  or 
otherwise,  so  as  to  be  readily  removable,  was 
pointed  out. 

A  galvanometer  devised  for  teaching  pur- 
poses, and  provided  with  variable  damping  ar- 
rangements, was  described,  in  which  the  damp- 
ing is  effected  by  enclosing  the  mirror  in  a  glass 
cell,  whose  sides  can  be  caused  to  approach  or 
recede  by  turning  a  milled  head  outside  the  in- 
strument. This  arrangement  enables  the  damp- 
ing to  be  varied  between  wide  limits,  and  its 
effect  on  the  swing  produced  by  a  given  dis- 
charge can  be  determined.  The  instrument  is 
also  serviceable,  both  as  an  ordinary  damped 
galvanometer  or  as  a  fairly  ballistic  one. 

In  measuring  quantities  of  electricity  by  the 
first  swing  of  a  galvanometer  needle,  a  correc- 
tion has  usually  to  be  introduced  for  damping  ; 
this  correcting  factor  is  simple  enough  when  the 
damping  is  small,  but  becomes  more  compli- 
cated as  the  damping  increases,  and  to  facilitate 
the  calculations  a  table  of  values  of  the  factor 
for  various  values  of  T  (the  logarithmic  decre- 
ment) has  been  calculated.  From  this  it  ap- 
pears that  for  values  of  T  less  than  0-5  the  value 
of  the  factor  is  very  nearly  (1  -J-  y2  T),  the  cor- 
rection usually  employed. 

Improvements  in  methods  of  insulating  the 
coils  and  terminals  of  galvanometers  required 
for  insulation  tests  were  next  descibed.  A 
special  form  of  instrument  for  high  insulation 
work  was  exhibited,  in  which  the  copper  resist- 
ance of  the  coils  is  nearly  400,000  ohms,  and 
the  shortest  path  along  which  surface  leakage 
can  take  place  from  the  coils  to  the  base  of  the 
instrument  is  between  30  and  40  inches  of 
ebonite  artificially  dried  by  sulphuric  acid. 
This  is  attained  by  supporting  the  coils  from 
two  corrugated  ebonite  rods  which  depend  from 
a  brass  ring  carried  on  the  top  of  three  corru- 
gated pillars  fixed  to  the  base  plate. 

With  reference  to  the  proportionality  of  de- 
flection to  current  in  reflecting  galvanometers, 
it  was  pointed  out  that  ordinary  instruments 
may  differ  as  much  as  2  per  cent,  within  the 
limits  of  the  scale,  hence  showing  the  neces- 
sity for  calibration  when  any  approach  to  ac- 
curacy is  desired.  Galvanometers  of  the  d'Ar- 
sonval  type  sometimes  differ  from  proportion- 
ality quite  as  much  as  the  one  above  referred  to, 
but  by  fitting  such  instruments  with  curved 
pole  pieces,  and  allowing  the  coil  to  hang 
freely  from  the  top  suspension,  a  proportionality 
true  to  less  than  015  per  cent,  has  been  at- 
tained over  a  scale  about  30  inches  long. 

Coming  to  the  question  of  sensitiveness,  the 
importance  of  keeping  the  wire  as  close  as  pos- 
sible to  the  magnets  was  brought  prominently 
forward,  as  well  as  the  necessity  of  reducing  the 
"figures  of  merit''  of  various  instruments  to  the 
same  standard,  in  comparing  their  sensibilities. 


The  standard  adopted  as  most  convenient  and 
closely  approximating  to  practical  usage  is  ar- 
rived at  by  supposing  the  distance  of  the  mirror 
from  the  scale  to  be  equal  to  2,000  scale  divi- 
sions, and  the  sensibilities  for  current  and  quan- 
tity are  given  as  scale  divisions  per  micro-ampere 
and  scale  divisions  per  micro-coulomb  respectively. 
The  period  of  oscillation  is  also  taken  into  ac- 
count. 

A  table  showing  the  resistances,  sensibilities, 
coefficients  of  self-induction,  and  volumes  of  the 
coils  of  various  instruments,  together  with  the 
relations  existing  between  them,  accompanies 
the  paper  and  from  this  it  appears  that  in  the 
best  astatic  double  coil  instruments  of  from 
io.coo  to  30,000  ohms  resistance  the  number  of 
scale  divisions  per  micro-ampere  may  reach 
400  times  the  resistance  to  the  2-5A  power 
(400  R  2-5th),  when  the  period  is  10  seconds. 


THE  OKONITE  COMPANY. 


Electric  Traction  in  England. — The  Series 
Electrical  Traction  Syndicate,  Limited,  of  London, 
has  concluded  a  contract  to  work  the  North  Western 
and  Midland  District  Auxiliary  Railway  Com- 
pany's line,  ~]\  miles  in  length,  by  electricity.  It 
has  also  contracted  for  the  equipment  of  a  further 
15  miles  of  tramroads  at  present  under  construc- 
tion. 

Dr.  Werner  Siemens. — A  Berlin  correspondent 
writes:  "  Herr  Werner  von  Siemens  has  an- 
nounced his  intention  to  retire  from  the  firm  of 
Siemens  and  Halske,  in  order  to  devote  himself  to 
scientific  research.  Another  member  of  the  firm, 
Herr  von  Hefner- Alteneck,  has  also  retired.'' 


Electric  Lighting  in  England.— There  seems 
to  be  as  much  activity  in  electric  lighting  in  Eng- 
land as  there  is  in  this  country.  In  small  towns 
the  light  is  being  introduced  with  as  much  vigor  as 
anywhere  else.  "Give  us  the  Electric  Light'' 
seems  to  be  the  universal  cry. 


Electrical  Power  vs.  Steam. — A  three-horse 
power  electric  motor  and  a  four-horse  power 
steam  plant  were  recently  compared  as  to  cost 
of  running.  The  result  of  the  test  shows 
that  the  electric  motor  could  be  run  at  a  saving 
of  35  per  cent,  of  the  cost  of  maintaining  the 
steam  plant. 


The  Elgin  (111.)  Electro-hydraulic  Company 
has  been  organized  with  a  capital  of  §250,000, 
to  generate  electricity  for  power  and  lighting 
by  the  Gray  inventions. 


THE  GETHINS  BATTERY. 


The  enterprising  promoters  of  this  establish- 
ment in  Boston  have  made  public  a  compara- 
tive statement  bearing  on  the  cost  of  maintain- 
ing a  "Gethins"  and  an  ordinary  "Crowfoot" 
battery.  It  is  stated  that  the  annual  cost  of 
running  a  Gethins  battery  is  39  cents  per  cell, 
against  $1.03  per  cell  of  Crowfoot  battery, 
showing  a  difference  of  64  cents  in  favor  of  the 
former. 

Taking  all  the  cells  of  battery  in  the  United 
States,  estimated  at  40,000,000,  a  saving  of 
$25, 600,000  would  be  effected  were  they  of  the 
Gethins  type,  as  compared  with  the  cost  of  the 
Crowfoot  type. 

This  excellent  showing  in  favor  of  the 
Gethins  battery  is  attracting  considerable  at- 
tention on  account  of  its  superior  qualities. 
Its  economy  in  maintenance,  its  constancy 
and  reliability  are  its  main  features.  It  is  a 
combination  of  the  Gravity  and  Daniell  cells, 
with  certain  improvements  made  by  Mr.  T-  L. 
Gethins  of  Boston.  It  requires  only  one-half  of 
the  material  used  in  the  ordinary  cells.  This  new 
battery  has  been  in  use  on  the  police  depart- 
ment wires  in  Boston,  and  the  electrician  re- 
ports that  it  has  given  excellent  satisfaction, 
and  that  it  has  been  recharged  with  copper  sul- 
phate but  once  during  the  year. 


Oh,  yes  !  the  Okonite Company  always  "get 
there."  Have  you  seen  their  "  Adv."  in  this 
issue  ?  The  popularity  of  Okonite  insulated 
wires  and  cables,  not  forgetting  their  celebrated 
tapes,  is  increasing  at  a  furious  rate.  The  de- 
mand last  year  for  these  goods  was  something 
enormous  and  came  from  all  parts  of  the  globe, 
compelling  the  manufacturers  to  erect  a  new 
and  larger  factory,  so  that  they  might  supply 
more  conveniently  the  wants  of  their  numerous 
customers  Always  progressive  and  pushing  a 
good  article,  they  have  merited  and  won  the 
confidence  and  patronage  of  the  people.  Will 
be  at  the  convention  as  usual. 


The  Interiox  Coxm/iT  and  Insulation  Com- 
pany.— On  the  7th  instant  the  Interior  Conduit 
and  Insulation  Company  ga\e  a  test  exhibition  of 
their  conduit  system  at  the  factorv  of  Bersrmann  & 
Co.,  on  34th  street,  which  was  witnessed  by  a 
large  party  of  invited  guests.  These  included 
Mayors  Hart,  of  Boston,  and  Newhall,  of  Lynn, 
Mass.,  and  representatives  of  the  Board  of  Fire 
Underwriters  of  Boston,  Philadelphia,  Newark  and 
other  cities.  The  test  was  a  perfect  success,  and 
all  the  persons  present  were  very  favorably  impress- 
ed with  the  valuable  features  of  the  system.  After 
the  exhibition  a  banquet  was  given  at  the  Hoffman 
House,  at  which  several  speeches  were  made.  All 
the  speakers  spoke  in  flattering  terms  of  the  system 
and  predicted  a  great  future  for  it.  Mr.  E.  H. 
Johnson,  President  of  the  Company,  was  heartily 
congratulated  on  his  success  in  bringing  out  a  safe 
system  of  wiring:. 


METALLIC  TELEPHONE  CIRCUITS. 


General  Barnev,  in  his  last  news-letter,  writes 
the  following,  which  is  from  a  St.  Louis  paper  : 
"  Recognizing  the  fact  that  induction  from  the 
wires  of  the  Missouri  Electric  Lighting  &  Power 
Company  is  impairing  the  public  service  of  the 
Bell  Telephone  Company,  Mr.  Guido  Panta- 
coni,  general  Western  representative  for  the 
Westinghouse  Company,  a  few  days  ago  ar- 
ranged with  Manager  George  F.  Durant  to  pro- 
vide metallic  circuits,  that  is  to  say,  return 
wires  for  the  Bell  telephone  main  lines  wherever 
the  latter  run  near  the  wires  of  the  Missouri 
Company.  This  will  in  a  measure  mitigate  the 
distracting  humming  now  heard  in  the  receiver. 
Mr.  Pantaleoni  stated  that  this  humming  results 
from  the  imperfect  adjustment  of  the  electric 
lighting  circuits,  and  gave  assurance  that  it 
would  entirely  disappear  as  the  circuits  become 
balanced. 

Patents  for  Sale. — Mr.  H.  D.  Rogers,  who 
was  at  onetime  actively  engaged  in  the  develop- 
ment of  electricity,  offers,  in  another  column, 
to  dispose  of  seven  different  patents,  covering 
electrical  conductors  for  high  and  low  tension 
currents,  printing,  telegraph  instrument  and 
circuits  therefor,  self  sustaining  electric  battery 
and  secondary  battery,  and  means  for  transport- 
ing the  same.  In  later  years  Mr.  Rogers  finds 
his  time  pretty  well  occupied  in  other  channels, 
and  is  therefore  unable  to  give  the  necessary 
labor  to  the  development  of  his  patents  The 
number  of  the  patents  are  given,  so  that  in- 
terested parties  can  examine  them  among  patent 
files.  Mr.  Rogers  is  prepared  to  negotiate  for 
the  sale  of  his  patents,  or  furnish  information 
and  details  relating  to  their  objects  and  merits. 
Mr.  Rogers  is  on  record  as  being  the  pioneer  in 
uuderground  work,  he  having  made  application 
to  put  the  circuits  underground  in  Cincinnat 
eleven  years  ago. 


In  an  electric  road  the  power  the  engine  de- 
velops is  directly  in  proportion  to  the  work 
being  done  whether  one  or  a  dozen  care  are  in 

the  circuit. 
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ELECTRIC  LIGHTING  AND  PUBLIC 
SAFETY.* 


BY    SIR    WILLIAM    THOMSON. 

England  and  America  are  the  freest  coun- 
tries in  the  world.  Hence  a  remarkable  feature 
of  almost  every  city  in  the  United  Kingdom 
and  the  United  States,  which  strikes  with  won- 
der all  visitors  from  the  continent  of  Europe — 
cirrus  clouds  of  electric  wire  hovering  peren- 
n;ally  over  the  streets  and  houses.  These 
clouds  do  not,  to  any  sensible  degree,  diminish 
such  light  of  heaven  as  the  liberty-loving 
owners  of  domestic  fire-places  and  steam-boilers 
allow  to  reach  their  fellow-citizens  through  the 
volumes  of  black  smoke  pouring  from  their 
chimneys.  Some  persons  of  taste  object  to  the 
aerial  wires  as  diminishing  the  beauty  of  our 
cities.  The  same  people  would  complain  of  a 
forest  of  ships'  masts  seen  from  London  Bridge, 
or  completing  the  vista  of  some  broad  avenue 
of  New  York,  or  relieving  the  dullness  or  the 
sc|ualor  of  some  little  old  city  by  the  sea,  if 
ships  were  an  invention  of  this  century  and 
shipping  industry  not  fifty  years  old. 

Ruskin  eloquently  admires  ships  with  their 
masts  and  sails  as  the  most  beautiful  and 
picturesque  of  the  works  of  man.  Some  future 
Ruskin  will  no  doubt  be  equally  enthusiastic 
about  the  beauty  of  the  gossamer  lines  of  tele- 
phone wire,  with  their  gentle  curves  stretching 
away  by  hundreds  from  stately  standards  fixed 
aloft  over  our  houses,  or  from  high  cathedral 
domes,  or  from  future  Eiffel  towers,  and  orna- 
menting whatever  they  touch.  Hitherto,  how- 
ever, conservative  crstheticism  has  barred  many 
cities  of  the  continent  of  Europe  from  the  larger 
benefit  of  electricity  in  the  service  of  man  al- 
ready enjoyed  by  America  and  England;  and 
would,  in  England,  if  it  were  permitted,  sweep 
all  electric  cobwebs  from  the  sky,  and  not  con- 
cern itself  with  the  question  of  expense  in- 
volved in  banishing  all  telegraphic,  telephonic, 
and  electric  light  wires  to  below  ground. 

Public  work  in  most  cities  of  Europe  is 
tremendously  under  authority,  and,  as  a  rule, 
authority,  except  in  America  and  England,  is 
very  timid,  even  in  respect  to  matters  of  taste. 
The  more  serious  questions  of  public  safety 
which  the  large  development  of  the  high  pres- 
sure alternate-current  system  with  transformers 
for  electric  lighting  has  forced  upon  us,  in  the 
last  four  years,  have  scarcely  hitherto  come  into 
account  in  determining  the  rules  and  usages  of 
continental  cities  as  to  overhead  and  under- 
ground wiring. 

In  Paris,  the  electric-lighting  companies, 
bound  under  stringent  regulations  of  the  city 
authorities,  have  all  their  conductors  under- 
ground. There  are  no  exceptions  to  this  ;  nor 
are  there  any  overhead  telegraph  wires.  Both 
telegraph  and  telephone  wires  are  insulated  in 
electric  cables,  and  are  placed  underground  in 
the  excellent  sewer  system  of  Paris,  except  in 
some  very  rare  cases  where  a  subscriber  lives 
in  the  outskirts  of  the  town,  and  has  an  air- 
line to  the  nearest  point  of  a  cable-carrying 
sewer. 

In  Berlin,  all  the  electric  light  wires  are  under- 
ground, and  the  lighting  is  all  done  by  con- 
tinuous currents  at  low  potential,  much  of  it 
for  out-of-doors,  by  arc  lights  in  bridges  of 
pairs,  between  conductors  for  the  supply  of  in- 
door lighting,  by  Edison  ioo-volt  lamps.  No 
rules  have  been  laid  down  in  Germany  to  pro- 
vide against  personal  danger,  there"  being  prac- 
tically none  to  provide  against  with  ioo-volts' 
potential  ;  but  rules  to  prevent  danger  from  fire 
are  imposed  on  makers  and  users  of  electric- 
light  installations. 

In  Belgium,  the  telegraphic  department 
issued,  in  1887.  a  careful  code  of  rules  for  the 
establishment  and  use  of  electric-light  wires 
above  ground  in  all  parts  of  the  Belgian  do- 
minion, and  especially  in  the  neighborhood  of 
telegraphic    and    telephone  lines.     Not  one  of 
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these  rules  has  re  erence  to  possible  danger 
from  conductors  at  high  potential,  because,  in 
fact,  in  Belgium,  as  in  Germany,  there  have 
been  hardly  any  high-pressure  electric  installa- 
tions of  alternate  currents  with  transformers, 
and  electric-lighting  woik  has  been  done  chiefly 
by  continuous  currents  at  100  volts  or  other  low 
potential. 

In  Italy  there  is  no  law  restricting  electric 
industry.  In  Milan  and  many  other  towns  of 
Italy  there  are  small  stations  for  electric  light, 
supplied  through  underground  wires  at  low 
potential.  In  Milan  and  Turin  there  are  in- 
stallations of  aerial  wires  at  2,500  vo  ts  for 
forty  arc  lights  in  series.  These  isolated  in- 
stallations have  no  doubt  been  put  up  with 
great  care,  and  do  not  seem  to  have  been 
hitherto  found  dangerous  to  the  public.  A 
grand  installation  for  electric  light  in  Rome, 
by  water-power  of  the  Tivoli  Falls,  at  thirty- 
seven  kilometres' distance,  is  now  projected  and 
will  no  doubt  be  realized  before  long.  It  is  de- 
signed to  use  2,500  horse-power  at  the  falls, 
which  is  to  be  transmitted  by  alternate  current 
at  5,oco  volts,  through  aerial  conductors  over 
the  country  to  the  city  gate.  There,  by  a  trans- 
former, it  is  to  be  first  reduced  to  i,oco  volts, 
and  distributed  by  underground  supply  con- 
ductors to  numerous  transformers  in  different 
parts  of  the  city,  by  which  it  is  to  be  further  re- 
duced to  the  safe  100  volts  for  use. 

In  passing,  I  may  remark  that  ico  volts  in 
the  house  is  perfectly  safe  to  the  user,  whether 
the  current  be  alternating  or  continuous,  as  is 
proved  by  large  and  varied  experience  in  Eng- 
land. 

There  is,  so  far  as  I  know,  just  one  city  in 
the  world,  outside  of  England  or  America  or 
Italy,  in  which  high-pressure  overhead  wires 
are  used,  and  that  is  Temesvar,  in  Hungary, 
which  has  been  thus  supplied  with  electric 
light  for  many  years. 

In  England,  any  individual  or  company  wish- 
ing to  carry  wires  above  the  houses  and  streets 
of  our  towns,  or  anywhere  over  the  country, 
and  having  obtained  permission  fom  the  pro- 
prietors to  place  the  requisite  bearing  p;  les  on 
roofs  or  other  parts  of  buildings,  or  on  unoccu- 
pied ground,  has  perfect  liberty  to  do  as  he 
pleases  in  the  air  over  town  and  country  ;  pro- 
vided that  he  comply  with  whatever  conditions 
may  be  prescribed  to  protect  the  public  safety 
and  the  convenience  of  previous  occupants  of 
the  air. 

Two  years  ago  the  Board  of  Trade  issued, 
under  the  Electric-Lighting  Act  of  1888,  very 
stringent  regulations  for  safety,  to  be  observed 
throughout  the  United  Kingdom,  in  every  case 
of  placing  an  electric  conductor  otherwise  than 
wholly  enclosed  within  a  building.  Tney  have 
been  approved  by  the  Institution  of  Electrical 
Engineers  in  consultation  with  the  officials  of 
the  Board  of  Trade.  If  they  are  thoroughly 
and permaneni/y  fulfilled  in  every  case.  1  believe 
their  object  — "the  protection  of  the  public 
safety  and  of  the  lines  and  works  of  the  Post- 
master-General, and  of  other  electric  lines  and 
works" — will  be  effectually  secured.  So  much 
being  admitted — and  I  believe  so  much  will  be 
generally  admitted — the  question  remains,  Can 
these  regulations  of  the  Board  of  Trade  be  thor- 
oughly and  permanently  fulfilled? 

The  fulfilment  of  these  rules  can,  indeed,  be 
made  practically  certain.  But  at  what  cost  ? 
What  of  the  cost  for  permanent  maintenance  of 
standards,  suspending  wires,  "non-metallic  lig- 
aments"? And  what  of  the  "durable  and  effi- 
cient material"  required  as  an  insulating  coat- 
ing for  the  copper  conductor,  when  we  consider 
that  every  hitherto  known  insulating  material 
that  could  be  used  for  coating  the  wire  experi- 
ences destructive  deterioration  in  the  course  of 
years,  especially  if  kept  exposed  to  light  and  to 
the  variations  of  outside  atmosphere  in  our  cli- 
mate? 

We  are  forced  to  conclude  that  in  laying 
down  these  regulations,  and  in  arranging  for 
careful  inspection  to  secure  their  fulfilment  as 


far  as  practicable,  the  advisers  of  the  Board  of 
Trade  felt  that  the  danger  from  high-pressure 
overhead  wires  could  not  be  absolutely  an- 
nulled. This  view  is  confirmed  by  the  fact 
that  in  most  or  all  cases  in  which  provisional 
orders  umkrthe  Flectric-Lighting  Act  of  1888 
have  been  granted  to  companies  for  the  electric 
1  ghting  of  cities  or  districts  of  cities,  it  has  been 
stipulated  that  the  conductors  shall  be  alto- 
gether underground,  except  in  cases  in  which 
arrial  wins  have  already  been  placed  and 
brought  into  action  ;  and  that  even  in  these 
cases  the  conductors,  if  for  high-pressure  sup- 
ply, shall  be  removed  from  the  air  and  replaced 
by  underground  conductors  within  two  years. 

It  may  be  considered,  indeed,  as  now  defi- 
nitely resolved  that  the  distribution  of  electric 
energy  for  light  and  power  in  towns  of  the 
United  Kingdom  sha'l  be  by  underground  con- 
ductors, and  plans  for  carrying  this  into  effect 
safely  and  economically  are  engaging  the  anx- 
ious consideration  of  electrical  engineers.  The 
telegraphic  department  of  the  post  office  has 
already  replaced  nearly  all  the  aerial  telegraph 
wires  of  the  larger  cities  by  underground  con- 
ductors. 

The  telephone  wires  alone  remain  in  the  air. 
Long  may  they  hold  their  place  there :  they 
are  perfectly  harmless  to  the  general  public, 
and  they  are  enormously  less  expensive  where 
they  are  than  they  could  be  if  placed  under- 
ground. 

As  for  the  country,  telegraph,  telephone  and 
electric-light  conductors  must  all  be  in  the  air. 
The  cost  of  placing  them  underground  would 
be  absolutely  prohibitory  of  the  great  public 
benefit  to  be  obtained  by  placing  more  and 
more  of  them  in  the  air.  The  Board  of  Trade 
rules  are  amply  sufficient  guarantees  against 
danger  to  man  or  beast  in  country  districts, 
from  aerial  electric-light  conductors,  whether 
for  high  or  low  pressure  ;  high  pressure  they 
must  generally  be  for  long  ranges  over  country. 
Indeed,  I  believe  these  regulations  may  be 
largely  relaxed  for  electric-light  wires  in  the 
country.  Provided  only  that  strong  enough 
and  sufficiently  well-engineered  standards 
or  well-stayed  poles  be  placed  for  carrying 
the  wires,  and  provided  the  spans  from  stand- 
ard to  standard  be  short  enough,  it  will,  I  be- 
lieve, be  found  quite  unnecessary  in  respect  to 
public  safety  to  have  any  coat  of  insulating 
material  on  the  copper  of  conductors  for  elec- 
tric light  or  power  along  a  country  road.  Fifty 
years  may  well  pass,  with  all  their  gales  and 
snowstorms,  without  a  single  break-down,  and 
there  are  no  telegraph  or  telephone  wires  to 
fall  upon  the  deadly  copper  with  its  10,000  volts. 
Until,  however,  the  security  of  the  poles  and 
wires,  which  I  believe  to  be  attainable,  is  satis- 
factorily demonstrated,  and  until  it  is  also 
proved  that  this  security  can  be  attained  at 
moderate  enough  cost,  I  would  not  suggest  the 
slightest  relaxation  of  any  of  our  Board  of  Trade 
regulations  for  the  protection  of  the  public 
safety,  whether  in  town  or  country. 


The  Telephone  in  the  West  of  England. — 
There  are  now  in  connection  with  the  Western 
Counties  and  South  Wales  Telephone  Company, 
throughout  the  Southwestern  district,  2,204  ex- 
change subscribers  and  671  private  wires. 
There  are  39  exchanges,  in  the  whole  of  the 
district.  The  longest  speaking  connection  of 
the  company  is  from  Bath  to  Llanelly,  a  dis- 
tance of  i42.Ij  miles. 


Electric  Railways  in  Washington. — Senator 
Harris,  of  Tennessee,  in  advocating  the  grant- 
ing of  an  electric  street  railroad  charter  in  the 
South,  recently,  said  he  expected  to  see  every 
street  railroad  in  the  District  of  Columbia 
operated  by  electricity  within  the  next  three 
years.  He  expressed  the  opinion  that  the  road 
to  Eckington,  a  suburb  of  Washington,  was  the 
most  complete  in  the  world,  and  as  free  from 
danger  as  any  horse  railroad. 
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THE    ELECTRIC    AGE. 


EDISON'S  START  IN  LIFE. 


HOW    THE    GREAT    ELECTRICIAN    MADE    HIS    FIRST    HIT 
IX    BUSINESS    AND    REALIZED    THE    IMPORT- 
ANCE   OF    THE    TELEGRAPH. 

The  following  is  one  of  the  "Talks  with  Edi- 
son,'' which  George  Parsons  Lathrop  repoits  in 
Harper's  Magazine  for  February  :  "At  the  be- 
ginning of  the  Civil  War,''  said  Mr.  Edison,  '"I 
was  slaving  late  and  early  at  selling  papers  ; 
but,  to  tell  the  truth,  I  was  not  making  a  fort- 
une. I  worked  on  so  small  a  margin  that  I 
had  to  be  mighty  careful  not  to  overload  my- 
self with  papers  that  I  couldn't  sell.  On  the 
other  hand,  I  could  not  afford  to  carry  so  few 
that  I  should  find  myself  sold  out  long  before 
the  end  of  my  trip.  To  enable  myself  to  hit 
the  happy  mean,  I  formed  a  plan  which  turned 
out  admirably.  I  made  a  friend  of  one  of  the 
compositors  in  the  Free  Press  office,  and  per- 
suaded him  to  show  me  every  day  a  'galley 
proof  of  the  most  important  news  article. 
From  a  study  of  its  headlines  I  soon  learned  to 
gauge  the  value  of  the  day's  news  and  its  sell- 
ing capacity,  so  that  I  could  form  a  tolerably 
correct  estimate  of  the  number  of  papers  I 
should  need.  As  a  rule,  I  could  dispose  of 
about  200  ;  but  if  there  was  any  special  news 
from  the  seat  of  war.  the  sale  ran  up  to  300  or 
over.  Well,  one  day  my  compositor  brought 
me  a  proof  slip  of  which  nearly  the  whole  was 
taken  up  with  a  gigantic  display  head.  It  was 
the  first  report  of  the  bat'le  of  Pittsburg  Land- 
ing— afterward  called  Shiloh,  you  know — and 
it  gave  the  number  of  killed  and  wounded  as 
60,000  men  ! 

"I  grasped  the  situation  at  once.  Here  was 
a  chance  for  enormous  sales,  if  only  the  people 
along  the  line  could  know  what  had  happened  ; 
if  only  they  could  see  the  proof  slip  I  was  then 
reading  1  Suddenly  an  idea  occurred  to  me.  I 
rushed  off  10  the  telegraph  operator  and  gravely 
made  a  proposition  to  him,  which  he  received 
just  as  gravely.  He,  on  his  part,  was  to  wire 
to  each  of  the  principal  stations  on  our  route, 
asking  the  station  master  to  chalk  up  on  the 
black  bulletin-board — used  for  announcing  the 
time  of  arrival  and  departure  of  trains — the 
news  of  the  great  battle  with  its  accompanying 
slaughter.  This  he  was  to  do  at  once  ;  while  I 
agreed,  in  return,  to  supply  him  'free,  gratis. 
for  nothing.'  a  Harper's  Weekly,  a  Harper's 
Monthly,  and  a  daily  evening  paper  during  the 
next  six  months  from  that  date. 

"This  bargain  struck.  I  began  to  bethink  me 
how  I  was  to  get  enough  papers  to  make  the 
grand  coup  I  intended.  I  had  very  little  cash, 
and,  I  feared,  still  less  credit.  I  went  to  the 
superintendent  of  the  delivery  department  and 
proffered  a  modest  request  for  one  thousand 
copies  of  the  Free  Press  on  trust.  But  I  was 
not  much  surprised  when  my  request  was 
curtly  and  gruffly  refused.  In  those  days, 
though,  I  was  a  pretty  cheeky  boy,  and  I  felt 
desperate,  for  I  saw  a  small  fortune  in  prospect 
if  my  telegraph  operator  had  kept  his  word— a 
point  on  which  I  was  still  a  trifle  doubtful. 
Nerving  myself  for  a  great  stroke,  I  marched 
upstairs  into  the  office  of  Wilbur  F.  Storey  him- 
seT,  and  asked  to  see  him  A  few  minutes 
later  I  was  shown  in  to  him.  I  told  him  who  I 
was,  and  that  I  wanted  fifteen  hundred  copies 
of  the  paper  on  credit.  The  tall,  thin,  dirk- 
eyed,  ascetic-looking  man  stared  at  me  for  a 
moment,  and  then  scratched  a  few  words  on  a 
slip  of  paper.  Take  that  down  stairs,'  said  he, 
'and  you  will  get  what  you  want.'  And  so  I 
did.  Then  I  felt  happier  than  I  have  ever  felt 
since. 

"  I  took  my  fifteen  hundred  papers,  got  three 
boys  to  help  me  fold  them,  and  mounted  the 
train,  all  agog  to  find  out  whether  the  telegraph 
operator  had  kept  his  word.  At  the  town  where 
our  first  stop  was  made  I  usually  sold  two  pa- 
pers. As  the  train  swung  into  the  station  I 
looked  ahead,  and  thought  there  must  be  a  riot 


going  on.  A  big  crowd  filled  the  platform,  and 
as  the  train  drew  up  I  began  to  realize  that 
they  wanted  my  papers.  Before  we  left  I  had 
sold  a  hundred  or  two  at  five  cents  apiece.  At 
the  next  station  the  place  was  fairly  black  with 
people.  I  raised  the  ante,  and  sold  three  hun- 
dred papers  at  ten  cents  each.  So  it  went  on 
until  Port  Huron  was  reached.  Then  I  trans- 
ferred my  remaining  stock  to  the  wagon  which 
always  waited  for  me  there,  hired  a  small  box 
to  sit  on  the  pile  of  papers  in  the  back  of  the 
wagon,  so  as  to  discount  any  plfering,  and  sold 
out  every  paper  I  had  at  a  quarter  of  a  dollar  or 
more  per  copy.  I  remembered  I  passed  a 
church  full  of  worshippers  and  stopped  to  yell 
out  my  news.  In  ten  seconds  there  was  not  a 
soul  left  in  meeting.  All  of  them,  including  the 
parson,  wee  clustered  around  me,  bidding 
against  each  other  for  copies  of  the  precious 
paper. 

"  You  can  understand  why  it  struck  me  then 
that  the  telegraph  must  be  about  the  best  thing 
going,  for  it  was  the  telegraphic  notices  on  the 
bulletin  boards  that  had  done  the  trick.  I  de- 
termined at  once  to  become  a  telegraph  opera- 
tor. But  if  it  hadn't  been  for  Wilbur  F.  Storey  I 
should  never  have  fully  appreciated  the  won- 
ders of  electrical  science." 
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A.  B.C.  of  Electricity, 

By  W.M.   H.  MEADOWCROFT. 
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Extracts  from  a  few  of  the  Press  Notices : 

••  A  clear  and  comprehensive  little  treatise. '"--.V.  1". 
Sun. 

••  A  lar^e  number  of  readers  will,  no  doubt,  receive 
their  first  book-knowledtre  of  electricity  through  this 
medium,  and  others  further  advanced,  may  obtain 
many  useful  hints." — Electrical  Review. 

"  In  simple  language,  the  author  lays  bare  the  secrets 
of  electrical  science,  and  application The  ar- 
rangement is  systematical,  the  cuts  are  good,  the  typo- 
graphy and  binding  in  cloth  are  excellent,  and  alto- 
gether the  work  is  one  we  can  heartily  commend." — 
11    rid. 

"The  need  of  such  a  book  has  undoubtedly  been  felt 
by  many,  young  and  old This  work  sup- 
plies the  foundation  for  a  more  thorough  knowledge  of 
this  interesting  subject.  Its  illustrations  and  compar- 
isons are  drawn  from  objects  and  simple  facts  familiar 
to  all.  and  its  language  is  perfectly  plain.  Taken  alto- 
gether, the  book  is  deserving  of  success,  and  we  predict 
for  it  a  splendid  sale." — The  Age  of  Stetl. 

•• A   book  like  this,   should  be  largely  read. 

Mr.  Meadowcroft"s  volume  is  short,  simple  and  well  il- 
lustrated  It  also  explains  electrical  terms  more 

clearly  than  most  of  the  dictionaries. — .V.  Y.  Herald. 

••  It  u  a  capital  book,  and  contains  within  a  hnndred 
pages,  and  in  simple  and  intelligible  terms,  a  vast 
amount  of  useful  information,  nowhere  else  accessible 
in  such  a  form,  concerning  the  telegraph,  the  telephone 
and  various  other  electrical  appliances,  which,  although 
of  every-day  use.  the  great  majority  of  people  know 
little  about." — Washington  Post. 

"  An  instructive  little  book,  whose  purpose  is  simply 
desoibed  by  its  title,  and  is  endorsed  by  no  less  an  au- 
thority than  Mr.  Edison.  It  explains  simply  and  con- 
y  the  uses  to  which  electricity  is  put  by  modern 
science,  and  describes  the  various  methods  by  which  it 
is  produced  and  rendered  available.  The  author  has 
succeeded  admirably  in  adapting  his  work  to  the  ob- 
ject for  which  it  was  intended."  Boston. 

108    Pages,    Illustrated,    Limp    Cloth.     Will    In- 
mailed   by   us  for  50   Cents 

FRANK  F.LOVELL  &  CO., 

PUBLISHERS, 

142  &  144  Worth  Street. NEW  YORK. 

SEND  FOR  IT  NOW. 


Parties  desiring  to  purchase  any  of  the 
following  electrical  patents,  please  ad- 
dress H.  D.  Rogers,  Patentee  and  Agent, 
7 5  Maiden  Lane,  Xew  York. 

1.  Patent  No.  290,121.  Electrical  Con- 
ductor. A  conductor  for  carrying  the 
heavy  currents  in  electric  lighting,  and 
the  distribution  of  power  by  electricity, 
and  for  other  purposes. 

2.  Patent  No.  290, 122.  Electrical  Con- 
ductor or  Cable  for  Lip-htino;  and  other 
Systems.  A  conductor  or  cable  for  sup- 
plying electric  lamps,  motors  and  similar 
apparatus,  designed  to  obviate  or  lessen 
the  danger  to  life  and  property,  liable  to 
occur  with  ordinary  conductors. 

3.  Patent  No.  281, 223.  Electric  Con- 
ductor. A  conductor  or  cable  having 
the  insulating-  material  between  the  sev- 
eral  layers  of  wires,  strips,  or  the  like, 
electro-plated  (when  desired),  so  as  to 
secure  strength  with  economy  of  material 
and  space ;  a  valuable  invention,  new 
and  novel. 

4.  Patent  No.  292, 694.  Insulated  Con- 
ductor of  Electricity.  A  fire-procf  com- 
pound for  bare  or  insulated  wires. 

5.  Patent  No.  139,690.  Printing  and 
Dial  Telegraph  and  Circuits  therefor. 
Function  of  two  week  printer  with  one 
wheel,  a  type  wheel  formed  by  the  union 
of  a  lettered  strip  of  metal  or  other  ma- 
terial, etc.  A  unique  and  valuabl  de- 
vice. 

6.  Patent  No.  305,022.  Self-sustain- 
ing Electric  Battery.  A  battery  of 
large  and  constant  electro-motive  force 
and  to  obviate  polarization. 

7.  Patent  No.  310,724.  Secondary 
Battery  and  means  for  transporting 
the  same.  The  object  of  this  invention 
is  to  accumulate  electric  energy  in  suit- 
able storage  chambers  at  natural  sources, 
and  convey  the  same  to  desirable  points 
by  land  or  water,  in  apartments  adapt- 
ed to  the  vehicles  conveying  the  same  ; 
also  for  a  device  for  running  trains,  etc., 
by  dispensing  with  the  third  rail. 

Also  other  patents  for  sale. 
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ELECTRICAL  PATENTS  ISSUED  FEBRUARY 

4TH. 


420,444.  Thermal  Cut-Out.  George  Far- 
rell,  New  York,  N.Y. 

420,469.  Regulation  of  Electric  Motors. 
Lemuel  W.  Serrell,  Plainfield,  N.  J.,  and  Harvey 
L.  Lufkin,  New  York,  N.  Y. 

420,500.  Electric  Drill.  Imle  E.  Storey, 
Boulder,  Col. 

420,543.  Electric  Street-Car  Gear.  Edgar 
Peckham,  New  York,  N.  Y. 

420,544-  Electric-Car  Gear.  Edgar  Peck- 
ham,  New  York,  N   Y. 

420,545.  Electric-Car  Axle.  Edgar  Peck- 
ham,  New  York,  N.  Y. 

420,55?.  Extension-Electrolier.  James  E. 
Brown  and  John  F.  Brown,  Brooklyn,  N.  Y., 
assignors  to  the  Archer  &  Pancoast  Manufac- 
turing Company,  of  New  York. 

420,594.  Quadruplex  Telegraph.  Thomas 
A.  Edison,  Menlo  Park,  N.  J.,  assignor  to  the 
Western  Union  Telegraph  Company,  New 
York,  N.  Y. 

420,611.  Electric  Brush.  John  E.  Stephens, 
Cincinnati,  Ohio. 

420,622.  Electrical  Lock-Switch.  Edward 
N    Dickerson,  Jr.,  New  York,  N.  V. 

420,638.  Cable-Hanger.  William  A.  Con- 
ner, Pittsburg,  Pa. 

420,641.  Method  of  Electric  Refrigeration. 
Mark  W.  Dewey,  Syracuse,  N.  Y.,  assignor  to 
the  Dewey  Corporation,  same  place. 


420,648.  Insulating  Compound.  James  B. 
Williams,  San  Francisco,  Cal. 

420,693.  Electro-Magnetic  Car-Brake.  Dan- 
iel S.  McElroy,  New  York,  N.  Y. 

420,697.  Burglar-Alarm.  Noah  M.  Powell, 
Reger,  Mo. 

420,705.  Electric-Lamp  Adapter.  James 
Stewart,  New  York,  N.  Y. ,  assignor  of  one-half 
to  Edmund  C.  Stanton,  same  place. 

420, 7C6.  Electric-Lamp  Adapter.  James 
Stewart,  New  York,  N.  Y.,  assignor  of  one-half 
to  .Edmund  C.  Stanton,  same  place. 

420,710.  Bipolar  Prostatic  Electrolyzer. 
Richard  M.  Bache,  Philadelphia,  Pa. 

420,740.  Electric  Belt.  Albert  J.  Sheffield, 
Griggsville,  111. 

420,762.  Electric  Meter.  James  D.  Bishop, 
Chicago,  111 

420,764.  Thermo-Electric  Generator.  Charles 
S.  Bradley,  Yonkers,  N.  Y. 

420,804.  Conduit  for  Electric  Railways. 
Delbert  E.  Johnson,  Atlanta,  Ga. 

420,816.  Electrically-Reciprocated  Tool. 
Harry  N.  Marvin,  Syracuse,  N.  Y. 

420.833.  Autographic  Telegraph.  James  H. 
Robertson.  Brooklyn,  assignor  to  the  Writing 
Telegraph  Company,  New  York,  N.  Y. 

420.834.  Electric  Door  Opener.  George  A. 
Seib,  New  York,  N.  Y.,  assignor  of  one  half  to 
Otto  Starke,  same  place. 

420,840.     Electro-Magnetic  Abdominal  Sup- 
port.    Mary  E.  Thomas,  Cardington,  Ohio. 
420,850.      Electrical    Recording-Instrument. 


Frank  B.  Wood,  New  York,  N.  Y.,  assignor  to 
the  E.  S.  Greeley  &  Company,  of  Connecticut. 

420.851.  Method  of  Electrically  Recording 
Signals.  Frank  B.  Wood,  New  York,  N.  Y., 
assignor  to  the  E.  S.  Greeley  &  Company,  of 
Connecticut. 

420.852.  Apparatus  for  Electrically  Record- 
ing Signals.  Frank  B.  Wood,  New  Yo'k,  N.Y., 
assignor  to  the  E.  S.  Greeley  &  Company,  of 
Connecticut. 

420.858.  Electric  Railway-Signal.  George 
W.  Boss,  Minneapolis,  Minn. 

420.859.  Electiic  Railway-Signal.  George 
W.  Boss,  Minneapolis,  Minn. 

420.881.  Filament  for  Incandescent  Lights. 
Rudolf  Langhans,  Berlin,  Germany.  Patented 
in  Germany,  France,  England,  Belgium  and 
Italy. 

420.882.  Electric  Regulating  Mechanism. 
Hermann  Lemp  and  Merle  J.  Wightman,  Hart- 
ford, Conn.,  assignors  to  the  Schuyler  Electric 
Company,  of  Connecticut. 

420,884.  Multiple  Telegraphy.  Ernest  J. 
P.  Mercadier,  Paris,  France.  Patented  in 
France,  England,  Germany  and  Belgium. 

4  20,890.  Electric  Time  Alarm  and  Indicator. 
Charles  A.  Randall,  London,  England. 

420,894.  Rheostat.  William  Thomson,  Glas- 
gow, County  of  Lanark,  Scotland. 

420,906.  Apparatus  for  Charging  and  Dis- 
charging Secondary  Batteries.  Warren  S.  John- 
son, Whitewater,  assignor  of  one-half  to  William 
Plankinton,  Milwaukee,  Wis. 


THE  SEVENTH  ANNUAL 

Catalogue  and  Price-List 


Of  the  Electric  Gas  Lighting  Co.,  just  out,  illus- 
trates and  describes  everything  in  the  line  of 
Electrical  House,  Hotel,  Church,  Theatre  and 
Office  furnishings,  including  Call  Bells,  Annun- 
ciators, Electric  Gas-Lighting  Apparatus,  Bat- 
teries and  Battery  Material  (including  the  Sam- 
son, "the  King  of  Open-Circuit  Batteries,") 
Frictional  Lighting  Goods,  Electro-Mechanical 
Gongs,  Electric  Door-Openers,  Locks  and  Cut- 
Outs,  Speaking-Tube  Supplies,  etc.  Large 
numbers  of  contractors  and  dealers  throughout 
the  country  hardly  consider  it  the  prudent  thing 
to  purchase  any  considerable  quantity  of  Do- 
mestic Electrical  Apparatus  without  first  having 
examined  and  priced  the  special  manufactures  of 
this  Company. 

We  also  carry  an  extensive  line  of  General 
Electrical  Goods,  such  as  Magneto  and  Extension 
Bells,  Fire-Alarm  and  Burglar-Alarm  Implements 
Electro-Medical  Apparatus  and  fine  Electrical 
Instruments,  Telegraph  Instruments  and  Sup- 
plies, Insulated  Wires  and  Cables,  Electric  Light 
and  Line  Supplies,  etc.,  etc.  Of  course,  our 
numerous  Western  and  Southern  friends,  who 
come  within  six  or  eight  hours'  ride  of  us,  are 
always  expected  to  come  over  to  see  us.  Boston 
is  not  only  headquarters  for  everything  Electrical, 
you  know,  but — but  it's  the  "  Hub  of  the  Uni- 
verse," and  it  is  assumed  you'll  not  be  entirely 
happy  until  you  visit  it !  Strangers  who  send 
for  our  Catalogue  and  Price-List,  should  inform 
us  whether  or  not  they  are  in  the  electrical  trade. 
Send  your  Business  Card.     Address 

The  Electric  Gas  Lighting  Co., 

Louis  W.  Burnham.  V.  Pres.  and  Man. 

195  Devonshire  Street,     Boston,  Mass. 


GETHINS' 
ELECTRICAL  MANUFACTURING  CO,, 

620  Atlantic  Ave..  Boston,  Mass. 

TRANSFER    OFFICE, 

Boston  Stock  Transfer  Co., 
Capital  $200,000.    Par,  $5.00. 


NON-ASSESSABLE. 


OFFICERS  AND  DIRECTORS: 

President  CHARLES  A.  PRINCE,  Attorney 
and  Director  N.  V.  &  X.  E.  R.  R.,  40  State  St. 
Boston. 

Secretary  and  Treasurer,  .TAS.  MILTON"  BALI.. 

Attorney,  13  Exchange  Street,  Boston. 
General  Manager,  BENJAMIN  F.  MESERVY, 

620  Atlantic  Avenue,  Boston. 

J.  L.  GETHINS,  Electrician,  Boston. 
1'.  W.  BAILEY,  General  Manager  Electric  Piano 
Company,  Boston,  Mass. 


This  Company  manufactures  the  Gethins  Im- 
proved Gravity  Battery  used  for  telegraph,  fire 
alarm,  police  box  and  railway  signal  systems. 

Endorsed  by  expert  electricians.  Adopted  by 
the  fire  and  police  telegraph  systems  of  Boston, 
Lowell  and  Newark,  N.  J. 

Estimated  that  forty  million  Gravity  Batteries 
are  used  in  the  U.  S.  alone. 


The  Company  offers  its 

TREASURY  STOCK   AT  $2.50. 

IYr  share,  and,  after  a  thorough  investigation  of  the  merits 
of  the  Battery  and  the  future  prospects  of  the  Company, 
wcadvise  the  purchase  of  the  slock  as  an  investment, 
believing  that  it  will  soon  be  on  a  dividend-paying  b  isis 
llic-  Gethins  and  the  ordinary  batteries  are  on  exhibition 
at  our  office . 

Make  Checks  payable  to 

F.   W.   PRESCOTT  &  CO., 

BANKERS  AND  BROKERS. 

54  Devonshire  Street,  Boston,  Mass- 


When  consulting  with  adver- 
tisers or  sending  for  catalogues, 
mention  that  vou  saw  the  adver- 
tisement inthis  paper. 


—  THE  — 

SHAVER    MULTIPLEX  TELEPHONE, 

Capaeitj  for  private  lines  2  miles. 

TRUNK  LINES  comprising  a  number  of 
Telephones  upon  one  circuit,  and  EX- 
CHANGES for  short  lines  switching  direct 
one  station  with"  another.  The  only  me- 
chanical phone  which  works  luring  rain  and 
wind  storms. 

AGENTS  WANTED. 

THE  SHAVER  CORPORATION, 

78  Cortlandt  St.  New  York. 


Telegraph  Poles 

:)o(: 

I  am  prepared  to  furnish  any  num- 
ber on  short  notice,  both  cedar  and 
cypress.  Parties  wishing  to  buy  will 
save  money  by  giving  me  a  chance  to 
bid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  9th  and  Broadway, 

KANSAS   CITY,  MO. 


WANTED— Manufacturers  to  know  that 
we  will  give  free  site,  with  right  to  pur- 
chase lands  adjoining,  to  responsible  manufac- 
turers who  will  locate  with  us.  The  land  is 
situate  along  the  main  line  of  Penna.  Railroad, 
in  Westmoreland  County,  Pa.,  28  miles  from 
Pittsburgh  (all  shipping  rates  same  as  Pgh.)  in 
the  heart  of  the  Great  Natural  Gas  Belt,  adja- 
cent to  gas  and  water  mains  ;  is  all  underlaid 
with  coal.  Address 
Enterprise  Land  Company.  Greensburg,  Pa. 


FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  grow- 
ing town  of  8,000  population.  Best  equipped 
plant  in  Wisconsin ;  well  established ;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.  Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KNAPP, 
62  South  Canal  Street,  Chicago,  111. 


J.  B.  SABINE, 

COUNSELOR  AT  LAW. 


Electrical  Patents. 


181     BROADWAY, 

New  York. 

Specialty     Electrical      Patents. 


<®p 


HE   ELECTRIC  AGE   is   regarded  as    the  Electrical 

Paper  of  the  future.     It    has   the    brains ;    it    has    the 

enterprise  ;    it    has    the  money ;   and,  best    of  all,    it  has  the 

good  will  of  Subscribers,  Advertisers,  and  the  public  at  'large- 

It   has  no  enemies.     It  will  make  no  enemies. 

Do  not  permit  this  opportunity  to  advertise  in  its  columns 
to  pass,  but  consult  the  card  rates  and  hereafter  be  repre- 
sented in  a  paper  that  is  read  throughout  the  World. 

THE  ELECTRIC  AGE  PUBLISHING  CO.. 

5  Dey  Street,  New  York 


THE    CLARK    SYSTEM    OF    ARC    LIGHTING, 

The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured   by  the    CLARK    ELECTRIC    CO.,    192   Broadway,   New  York. 
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STEPHENSON'S  VESTIBULE  STREET  CARS. 

That  enterprising  and  progressive  concern, 
the  John  Stephenson  Company,  is  alive  to  the 
demands  of  the  traveling  public.  They  are  al- 
ways devising  something  new  in  the  street  car 
line  for  the  comfort  of  passengers.  They  argue, 
and  correctly,  too,  that  if  travelers  are  afforded 
luxurious  vestibuled  Pullman  cars  on  the  regu- 
lar lines  of  railroad  they  would  certainly  appre- 
ciate simihr  accomodations  on  street  car  lines. 
As  a  rule,  rides  on  street  cars  are  short,  but  our 
people  are  so  u-ed  to  elegant  railway  cars  that 
they  are  beginning  to  ask  for  like  cars  on  strc  t 
railways. 


rattling  that  is  so  common  and  disagreeable. 
In  the  cab,  or  vestibule,  the  driver  is  isolated 
from  contact  with  passengers  entering  or  leav- 
ing the  car,  and  he  is  completely  protected  in 
stormy  weather.  The  trolley  bridge  on  the 
roof  of  the  car  is  worthy  special  mention.  It 
is  of  sufficient  strength  to  bear  its  own  weight 
and  that  of  the  trolley  stand  and  arm.  It  is 
supported  at  the  ends  by  plates  of  iron  securely 
fastened  to  the  end  wall  of  the  car.  and  res.s 
ween  rubber  cushions  at  each  end.  It  is 
thus  free  from  contact  with  the  car  roof,  and  is 
a  protection  against  possible  damage  to  the 
latter.  On  account  of  its  being  insu  ated  by 
means  of  the   rubber  cushions   already    men- 


who  on  ordinary  cars  find  it  difficult  to  keep 
their  feet  when  the  car  strikes  a  curve  or  a 
switch. 

The  lout  ensemble  of  the  car  is  of  the  excep- 
tionally high  order  of  workmanship  which 
characterizes  the  work  turned  out  by  this  estab- 
lishment. In  de-ign,  finish  and  appliances  the 
work  of  master  hands  is  evident. 

The  Stephenson  Company  has  been  in  exist- 
ence nearly  sixty  years,  and  has  been  identified 
with  street  car  interests  from  the  very  inception 
of  that  mode  of  travel.  Here  have  originated 
the  best  designs  and  appliances  that  have  made 
street  car  travel  luxurious  and  comfortable. 

Two  or  more  of  these  cars  can  be  connected. 


J>TEf!toGP  PTEBT.teTIBHLE  MR 


To  meet  this  demand,  the  Stephenson  Com- 
pany is  manufacturing  a  vestibule  electric 
street  car,  of  which  an  illustration  is  given 
herewith.  The  car  is  elegant  in  appearance 
and  is  finished  in  a  superb  manner  in  every 
particular.  There  are  many  features  in  this 
new  style  of  car  that  are  worth  noting.  The 
unusual  height  of  the  windows  is  one  of  the 
first  things  to  attract  the  attention.  The  sash 
stiles  are  of  bronze,  and  the  glass  is  imbedded 
in  rubber  cushions,  thus  allowing  a  fully  open 
view  out  of  the  windows,  and  preventing  the 


tioned  nt>  ill  results  to  passengers  or  car  can 
follow  any  derangement  of  the  wires,  etc. 

The  independent  rigid  truck  of  wood  and 
iron,  thoroughly  braced  and  fastened,  bears  the 
motors,  machinery  and  brake  mechanism,  and 
leaves  the  body  of  the  car  free  to  rest  on  rub- 
ber cushions.  By  the  use  of  these  cushions 
the  car  is  completely  isolated  from  the  gearing, 
motors,  etc.,  and  the  easiest  possible  motion  is 
attained  in  passing  over  curves  and  switches. 
This  feature  will  be  appreciated  by  passengers 
who   are  sometimes  compelled    to   stand,   and 


making  a  train  as  beautiful  and  attractive  as  a 
Pullman  train.  A  head  light  is  provided, 
which  is  a  very  useful  adjunct  to  the  car. 


Increasing  Bisiness. — Mr.  James  H  Mason, 
Manufacturing  Electrician,  120  Park  avenue, 
Brooklyn,  reports  an  active  demand  for  his  goods. 
His  new  and  improved  batteries  are  gaining  con- 
siderable of  a  reputation.  They  are  especially 
adapted  for  household,  experimental,  scientific  and 
many  other  purposes.  The  zincs  need  never  be 
raised  out  of  the  solution,  which  is  a  good  feature. 


BERGMANN  &  CO., 

All  Appliances  for  trie  Edison  Electric  Liglrt, 


--A.3STD- 


ELECTRIC  LIGHT,  COMBINATION  «a  GAS  FIXTURES. 

Fixtures  Adapted  to  any  System  of  Incandescent  Lighting. 
CATALOGUES,  SPECIAL  DESIGNS  AND  ESTIMATES  FURNISHED  ON  APPLICATION. 


ARCHITECTS'  DESIGNS  FAITHFULLY  CARRIED  OUT. 


CORRESPONDENCE  SOLICITED. 


Office  a  ?id  Works: 
292-298  Ave.  B. 


N 


EW 


Y 


ORK, 


Show   Rooms  : 
65  Fifth  Avenue. 
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TERMS    OF    SUBSCRIPTION: 
One  Copy,  one  year,  ...  $3.00 

One  Copy,  six  months,  ...         1.50 

Great  Britain  and  other  Countries,    -  4.00 

Remit  by  Post  Office  or  Express  Money  Order. 

ADVERTISING   RATES:  $2.00   PER   INCH. 

Beading  Notices,  25  cents  per  line. 

T.  R.  TALTAVALL.  Editor. 

J.  B.  TALTAVALL,  Business  Manager, 

R.  J.  GRAY,  Manager,  Advertising  Dept. 

Address  all  communications  to  the  Electric  Ape  Pub. 
Co.,  No.  5  Dey  Street,  New  York. 

NEW  YORK,  FEBRUARY  22,  1890. 


CONTENTS. 

PAGE 

The  Electric  Light  Convention  —  Good  Effects  of  Elec- 
tric Roads — Gas  in  the  Subways — Politics  and  the  Elec- 
tric Light — Whipple's  Electric  Reports — Miscellaneous..       i 

National  Electric  Light  Convention i 

3 

"  "  "  "  4 

u  II  ic  <i  - 

3 

Electrical  Patents — New  Publications— Welding  by  Elec- 
tricity— Success  of  Electrical  Traction  in  London — Mis- 
cellaneous         6 

Sprague  Electric  Snow  Plow — Heating  by  Electricity — 
Philadelphia  Notes — Miscellaneous 7 

A  Trip  to  Excelsior  Springs — Electrical  Statistics  for  the 
Census — Electrical  Heating  and  Cooking — Miscellaneous.       8 

Parasitic  Currents  in  Dynamo  Armatures — A  good  Record 
from  a  small  Road — Miscellan  eous 9 

The  Perreur-Lloyd  Battery  —  Converting  Gas  into  Elec- 
tricity— Miscellaneous io 

THE  ELECTRIC  LIGHT  CONVENTION. 


The  National  Electric  Light  Association  held 
its  eleventh  semi-annual  convention  at  Kansas 
City,  Mo. ,  last  week.  It  was  a  success.  The 
papers  read  were  timely  and  interesting,  and 
the  exhibition  of  electrical  machinery  was  the 
best  ever  made  at  conventions. 

The  papers  submitted  contained  information 
of  great  value  to  the  electrical  profession. 

The  important  question  of  harmonizing  in- 
surance interests  remains  in  pretty  much  the 
same  condition  as  before  the  meeting,  although 
the  discussion  which  took  place  on  the  subject 
brought  out  many  valuable  points. 

The  next  meeting  of  the  association  will  be 
held  at  Cape  May,  N.  J.,  in  August. 

The  convention  made  a  mistake  in  not  plac- 
ing a  resident  of  Chicago  on  the  Executive 
Board.  With  one  exception  the  members  belong 
in  the  East.  We  believe  this  oversight  was 
wholly  due  to  the  nominating  committee,  which 
should  have  exercised  better  judgment  in  its 
selections.  The  Eastern  members  are,  no 
doubt,  willing  to  have  the  apparent  injustice  to 
Chicago  rectified.  If  it  is  necessary  for  one  of 
the  New  York  members  to  resign  to  make  room 
for  a  Chicago  representative,  it  would  be  prefer- 
able to  the  indifference  that  will  be  certainly 
manifested  by  the  Chicago  members  in  the  future 
welfare  of  the  association.  Chicago  interests 
must  be  recognized  and  encouraged;  not 
ignored. 


Good   Effects    of    Electric    Roads. — It  is  a 
significant  fact  that   in  almost  every  case  where 
electric  railways  have   bean  laid  in  cities  one  of 
the  first  results  of  the  innovation  has   been  the 
erection    by   city  people   of  residences   in  the 
adjacent  country.     This  is  something  for  street 
car  companies  and  real   estate  dealers  to  think 
about.      For  both   parties  to  combine  in  the  in- 
troduction of  electricity  as  motive  power  means 
a  large  increase  of  business  and    corresponding 
increase  of  revenue.     The   potent  factor  here  is 
the  fact   that   electricity  is  a  rapid  method   of 
transit,  and  all  large  cities  are   discussing  the 
question  of  rapid  transit.     Electricity,  too,  is  a 
safe,  convenient  and   reliable  method   of    pro- 
pulsion, and   is  free  from  all  of  the  objections 
of  other    systems.     That    the   tendency    is  to 
rapidly  build   up   along  the  line  of  an    electric 
railway    is    an    incontrovertible    fact.       Rapid 
transit  is  the  secret  of  it.     Take  the   experience 
of  New  York  City  as  an  example.     Before    the 
elevated   roads  were   established,  Harlem  and 
adjacent   sections  were   considered  altogether 
too  far  for  a   business  man   to   go   to  live.     As 
soon  as  these  roads  began  operations,  however, 
property  in  Harlem  began  to  increase  in  value, 
and  now  there   is  very  little  land  that  has    not 
been  covered   by  a   building.     The  increase  in 
the  value   in  property  at    the   northern    end  of 
the  city  has  been    phenomenal,  and  all  because 
of  the  possibility   to  reach  the   outlying  districts 
quickly. 

Gas  in  the  Subways. — The  accumulation  in 
subway  manholes  of  gas  from  leaking  gas  mains 
is  what  causes  the  explosions  that  occur  now 
and  then  in  this  city.  The  question  naturally 
arises,  why  do  the  gas  companies  not  use  pipes 
that  are  gas-tight.  It  looks  like  a  simple  mat- 
ter to  confine  gas  so  it  will  not  escape,  but  in 
practice  it  is  evidently  not  so  easy  as  it  appears. 
It  is  said  that  there  is  nothing  that  can  be  prac- 
tically utilized  in  the  manufacture  of  gas  pipes 
that  will  absolutely  prevent  escape.  Take,  for 
instance,  a  gun  barrel,  which  is  as  tough  and 
dense  as  iron  can  be  made,  fill  it  full  of  gas 
and  plug  the  ends  perfectly  tight.  After  it  has 
stood  for  a  while,  on  removing  the  plugs,  no 
trace  of  the  gas  is  found.  If  this  happens  in  an 
experiment  of  this  sort,  it  is  not  to  be  wondered 
at  that  the  gas  finds  its  way  out  of  the  ordinary 
iron  mains.  It  is  said  that  the  gas  lost  by 
leakage  in  the  mains  is  equal  to  30  per  cent. 
Here  is  a  chance  for  some  inventor  to  exercise 
his  ingenuity.  A  fortune  awaits  any  one  who 
invents  a  perfectly  gas-proof  pipe.  Such  an 
invention  would  be  valuable  not  only  to  gas 
companies,  but  also  to  the  electrical  industries 
using  subways. 

Politics  and  Electric  Light  in  Ohio. — A  bill 
has  been  introduced  in  the  Ohio  Legislature  to 
compel  all  electric  light  companies  operating 
plants  in  Ohio  to  place  their  wires  underground. 
All  wires  must  be  under  ground  in  six  months 
after  the  passage  of  the  act.  Failure  to  comply 
will  subject  any  delinquent  company  to  a  fine. 
It  is  said  that  the  author  of  this  bill  is  from  a 
county  that  never  had  an  electric  light  within 
its  borders.  Politicians  have  tried  to  regulate 
electric  lights  in  New  York  and  have  dismally 
failed.  Ohio  will  suffer  likewise  if  her  citizens 
submit  to  interference  of  this  sort  by  so-called 
legislators,  who  think  they  must  do  something 
smart  in  their  capacity  as  law- makers. 


WHIPPLE'S  ELECTRIC  REPORTS. 


"Whipple's  Electric  Reports' for  February  are 
out.  This  work  is  of  great  value  to  electric 
light,  electric  street  railway  and  gas  interests. 
Each  monthly  number  contains  a  revised  list 
of  central  stations  in  the  United  States,  by 
States,  and  is  corrected  to  date.  A  similar  list  of 
electric  street  railways  is  given,  and  all  changes 
in  both  industries  are  accurately  recorded. 

The  February  report  shows  that  there  are  in 
the  L'nited  States  1,338  central  light  stations; 
80  in  Canada  ;  2  in  Cuba,  and  7  in  Mexico.  Of 
the  gas  companies  in  the  United  States,  249 
operate  electric  lights.  There  were  164  electric 
roads  in  operation  in  the  L'nited  States  at  the 
end  of  January,  and  4  in  Canada. 


Joint  Ownership  of  Poles  Not  Satisfactory. — 
A  novel  rule  has  been  adopted  by  the  Cincinnati 
Board  of  Public  Affairs.  Hereafter  but  one  line 
of  poles  will  be  allowed  to  be  erected  on  any 
one  street,  and  if  more  than  one  company 
wishes  to  run  wires  through  the  same  street, 
provisions  are  made  whereby  all  wires  are  car- 
ried on  the  one  line  of  poles.  The  first  com- 
pany must  erect  the  poles  and  pay  the  cost,  and 
if  a  second  company  wishes  to  use  the  poles,  it 
must  pay  the  first  company  one-half  of  their 
cost.  A  third  company  is  required  to  pay  the 
first  and  second  companies  each  one-sixth  the 
value  of  the  poles.  In  this  way  each  company 
will  own  an  equal  share  in  the  line.  The  Board 
of  Public  Affairs  is  to  act  as  arbitrator  in  fixing 
the  value  of  poles.  There  is  great  opposition 
to  the  order,  and  several  injunctions  have  been 
filed  as  a  result.  The  outcome  of  the  present 
state  of  affairs  will  be  watched  with  much  in- 
terest. 

Fire  wires  Invited  Down. — Mayor  Grant  has 
sent  to  the  Fire  Commissioners  a  long  list  of  the 
telegraph  poles  that  now  bear  only  fire  wires  and 
police  wires.     The  Mayor  says: 

"You  will  readily  see  that  the  above  together  with 
a  few  others,  which  will  be  furnished  to  you  by  Mr. 
Wheeler,  would  make  nearly  i.oco  poles  which 
cou'd  be  cleared  from  the  streets  if  your  depart- 
ment and  the  Police  Department  could  remove 
their  wires.  I  wish  you  would  take  up  the  matter 
and  facilitate  its  disposal  as  much  as  possible. 
The  representatives  of  the  telegraph  and  telephone 
companies  frequently  make  the  excuse  that  their 
wires  are  down  long  before  those  belonging  to  the 
city."  

The  Rubber  Tax  Question. — According  to 
latest  advices  from  Brazil,  the  Governor  of  Para 
seeks  to  shift  the  responsibility  for  the  increase  of 
the  rubber  tax  from  his  own  shoulders  to  some 
body  else's.  In  revoking  the  tax  he  explained 
that  the  duty  was  abolished  at  the  request  of  those 
who  asked  that  it  be  established,  the  tax  not  having 
produced  the  desired  result.  The  decree  also  pro- 
vides that  the  amounts  received  from  the  duty  shall 
be  refunded  to  the  contributors. 


The  Edison  Phonoplex, — Twenty  six  stations 
in  the  Kansas  City,  Fort  Scott  and  Memphis 
Railway  are  equipped  with  the  Edison  Phono- 
plex system.  The  superintendent  of  telegraphs 
of  the  company  has  constructed  250  miles  of 
circuits  along  the  line  of  the  road. 


A  Chinese  Electrician. — Mr.  Bert  C.  Lee,  a 
native  of  China,  is  employed  at  the  Westing- 
house  Company's  works  in  Pittsburgh.  Mr.  Lee 
is  here  in  the  interest  of  Chinese  capitalists  to 
study  the  Westinghouse  system.  After  his  ap- 
prenticeship he  will  return  to  his  native  land 
and  take  charge  of  the  central  stations  in  China. 


Electric  Street  Railways. — The  Buffalo  Rail- 
way Company  are  considering  the  advisability 
of  substituting  electric  power  on  its  lines. 


The  Carnegie  Library  at  Allegheny  City. — 
The  Carnegie  library  building  in  Allegheny  City, 
Pa.,  is  to  be  lighted  by  900  incandescent  lamps 
supplied  by  the  Westinghouse  alternating  current 
system.  This  is  the  edifice  which  was  erected  by 
Mr.  Carnegie,  and  presented  to  the  citizens  of  Alle- 
gheny. The  total  cost  was  about  half  a  million 
dollars. 

An  Electrical  Exchange  Proposed. — It  is  pro- 
posed to  establish  an  association  in  London  for 
the  interchange  of  useful  information  pertaining 
to  electric  lighting.  There  is  some  opposition, 
but  it  is  thought  that  a  majority  of  those  en- 
gaged in  the  electrical  trade  will  fall  in  line. 
The  advantage  of  such  an  exchange  would  be 
great.  Comparing  one's  coal  bill  wiih  our  neigh- 
bor's, might  teach  economy  and  lead  us  to  inquire 
if  there  was  waste,  thus  enabling  one  to  effect  a 
saving.  Then  there  is  the  question  of  the  cost 
of  distribution,  which  to  suppliers  of  electric 
current  is  a  most  important  item. 
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THE    ELECTRIC    AGE. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIA- 
TION. 


THE    ELEVENTH    SEMI-ANNUL    CONVENTION    HELD    AT 
KANSAS  CITY,    MO.,   A  GREAT  SUCCESS. 

FIRST  DAVS  PROCEEDIN     - 

The  eleventh  semi-annual  convention  of  the  National  Elec- 
tric Light  Association  began  proceedings  February  nth  at  1 
o'clock,  in  the  Coates  Opera  House,  President  E.  R.  Weeks 
presiding. 

-  Davenport  of  Kansas  City  was  introduced,  and  he  de- 
livered an  interesting  address  of  welcome.     He  said  : 

est.  Ladies  and  Gentlemen  of  the  Conven- 
'  — Tome  has  been  assigned  the  pleasant  ano  agreeable 
duty  of  welcoming  you  to  our  city,  where  many  of  the  most  im- 
portant and  u  ntions  that  have  been  held 
throughout  the  Unit-  State  _  ears  of  1SS9-90  have 
sat  in  deliberation.  To  none,  however,  have  I  extended,  in  be- 
half of  our  citizens  a  more  cordial  and  heartfelt  greeting  than  it 
is  now  my  pleasure  and  privilege  to  offer  you,  whose  coming 
has  been  a  source  of  pleasant  anticipations,  mingied,  perhaps, 
with  the  hope  that  here,  in  the  center  of  this  gieat  American 
L"nion.  the  verge  or  margin  of  that  border  land  of  science, 
which  Mr.  Thurston  so  graphically  depicts,  may  some  day  find 
its  beginning,  a  land  where  it  is  said,  the  portrait  of  the  sender 
of  each  telegraphic  despatch  ■  Tipany  the  message, 
where  submarine  and  aerial  navigation  will  be  carried  on  • 
cessfully  by  the  power  derived  from  stored  electricity,  where  the 
soft  light  of  the  firefly  or  glow-worm  will  be  produced  by  man, 
and  the  direct  conversion  of  heat  into  electricity  will  be  solved. 
The  result  of  your  deliberations  will  be  anxiously  awaited  by 
the  whole  commercial  world,  as  well  as  the  scientific,  because 
electricity  has  given  an  impetus  to  the  former  that  has  driven 
and  impelled  it  forward  with  wonderful  rapidity  and  signal  suc- 
cess to  its  present  high  state  of  perfection.  Its  civilizing  in- 
fluences have  extended  the  confines  of  education,  refinement 
and  culture  to  the  uttermost  parts  of  the  earth.  You.  gentle- 
men, are  the  exponents  of  laws  which  govern  one  of  the  most 
powerful  forces  of  nature,  under  the  action  of  which  energy  be- 
comes appreciable.  You  teach  us  that  like  heat,  light  or  work, 
it  is  measurable  and  can  be  produced  or  converted  into  other 
forms  of  energy.  By  means  of  this  marvelous  agency,  you 
have  already  presented  to  science  most  wonderful  aids  by  which 
she  has  been  able  to  make  visible  what  has  hitherto  been  invis- 
ible ;  to  make  audible  what  has  been  inaudible,  and  to  discover 
what  has  not  been  dreamed  of  in  the  philosophy  o:  mankind, 
for  whether  its  manifestations  be  considered  under  the  head  of 
:,  galvanic,  or  faradic.  it  is  all  electricity — it  is  all  witch- 
craft lure  possibilities  entirely  inconceivable,  except 
to  such  research  as  may  result  from  distinguished  and  able  gen- 
tlemen as  compose  this  assembly.  As  we  hear  of  these  my- 
ous  currents  measured  by  Amperes,  and  of  the  power  by  which 
various  bodies  resist  these  currents,  measured  by  Ohms,  we  seem 
to  be  attaining  the  condition  of  life  of  which  Mr.  Thurston 
speaks,  or  that  so  cleverly  portrayed  by  Bulwer  in  his  *  Coming 
Rice.'  in  which  all  are  happy  and  harmonious,  seeming  to  have 
reached  the  millennium.  Evil,  being  held  in  bondage  by  the  po- 
tent '  Yril'  wand  which  g  a,ike  motive,  defensive  and 
creative  power — with  also  the  perfect  knowledge  of  how  to  use 
greatest  and  best  good  for  all.  Electricity  is  our  mag- 
ic '  Yril '  wand,  and  you  are  teaching  us  its  capabilities.  Six 
years  ago  it  had  not  been  used  upon  the  broad  ocean,  that  diffi- 
cult and  dangerous  field  of  warfare.  When  the  navy  depart- 
ment fitted  out  the  frigate  Trenton  with  an  electric  incandes- 
cent plant,  the  eyes  of  the  world  were  upon  her,  eager  to  see 
the  mooted  question  settled,  as  to  how  the  glass  bulbs  and  car- 
bon filaments  would  bear  the  firing  of  the  frigate's  guns.  The 
three  years'  successful  cruise  proved  so  much  to  the  United 
States  and  to  those  foreign  countries,  who  are  learning  to  fol- 
low in  her  footsteps,  that  now  a  man-of-war  is  not  equipped 
without  the  incandescent  lighting  plant  and  the  '  arc '  for  the 
'search.'  which  reveals,  not  only  the  dangers  of  the  surf  ace  of 
the  mighty  ocean,  but  pierces  the  briny  deeps,  detecting  the 
ceath-dealing  torpedoes  that  have  been  laid  for  destruction. 
This  faithful  servant  of  man  not  only  guards  the  vessel  from 
the  -  ■:' the  enemy,  but  aims  and  fires  the  gun,  illu- 
minates the  sights  that  the  aim  may  be  sure,  discharges  tor- 
pedoes, measures  her  speed,  is  the  most  successful  motor 
for  submarine  boats  and  renders  possible  a  system  of  tele- 
graphy by  which  communications  may  be  flashed  against  the 
clouds  and  understood  at  a  distance  of  sixty  miles. 

••  We  welcome  you  as  true  benefactors  of  mankind,  the  eman- 
cipators of  the  human  race  from  darkness.  What  you  and 
tho^e  of  your  profession  have  accomplished  within  the  past 
few  year-  iit  upon  your  country — borders  close  upon 

the  miraculous  and  entitles  you  to  imperishable  honor  and  re- 
nown.    I  will    not   detain   you    in   enumerating  your  act 
ments.    gained  by  the.-  most    faithful   and   unremitting   labor. 
•.  or  dollars  anc  rat  obstacle  in  the  way  of 

the  speedy  and  universal  adoption  of  many  of  your  most  im- 
portant discoveries  and  perfected  inventions.  Electricity  to- 
day is  at  its  highest  cost,  and  we  look  forward  to  the  time  when, 
being  cheaper,  it  will  accomplish  for  humanity  all  that  it  now 
promises.  It  is  estimated  that  at  the  beginning  of  the  year 
1&90  S6oo.ooo.ooo  was  invested  in  the  electrical  industry  in  the 
United  States,  and  that  250.000  persons  depended  upon  it  for 
their  means  of  living.  That  1,000.000  miles  of  telegraph  wires 
are  in  operation — enough,  it  is  said,  to  encircle  the  globe  forty 
times.  Three  hundred  thousand  telephones  are  constantly 
talking,  and  an  average  of  1,055,000  messages  are  sent  dai 
quiring  the  use  of  170.000  mile? 

'•  The  longest  distance  over  which  conversation  is  maintained 
is  750  miies.  i.  e.,  from  Portland.  Me.,  to  Buffalo.  N.  Y.  Just 
how  many  of  the  musical  kind,  that  Mr.  Bellamy  speaks  of,  I 
do  not  know.  Four  hundred  miles  of  electric  railways  are  in  ac- 
tive operation  in  America.  The  fastest  speed  attained  in  the 
transportation  of  passengers  has  been  twen  y  miles  an  hour.  I 
believe  Mr.  Weems  has  quite  recently  at  Laurel,  Md.,  upon  an 
experimental  track,  made  two  miles  a  minute,  or  120  miles  per 
hour.  There  were  no  passengers  upon  that  train,  however,  it 
being  used  exclusively  for  baggage,  which  is  hereafter  to  be 
sent  in  advance.     At  your  annual  meeting  at  Niagara  Fails  the 

.  rtnent  was  made  that  there  are  in  use  in  the  United  Stales 
237.OI7   arc  lamps  and  2  -  I  hope  that  the 

increase  will  be  so  great  within  the  next  few  years  that  the 
various  companies  will  find  it  possible  to  furnish  light  and  mo- 
tive power  at  much  lower  rates.       Electric  light  is  certainly  the 


only  form  of  artificial  illumination  not  injurious  to  health,  and 
therefore  it  is  our  hope  that  all  classes  may  soon,  in  conse- 
quence of  its  cheapness,  be  enabled  to  enjoy  its  benefits.  The 
Bj  which  seemingly  surrounds  electric  service  will,  in  time 
be  dissipated,  and  it  will  come  to  be  regarded  with  less  suspic- 
ion and  fear. 

Perfection  cannot  be  expected  in  the  use  and  distribution  of 
such  force  and  power  immediately.  Danger  to  human  life  and 
property  interests  are  questions  in  which  we  are  all  concerned, 
but  it  will  not  do  to  condemn  without  comparison  and  investiga- 
tion, else  we  may  deprive  ourselves  of  valuable  agencies  and 
servants,  whom  to  understand  is  to  bring  us  health,  wealth  and 

-  •erity.  Immense  poies.  that  make  •  .  >ur  most 
beautiful  thoroughfares  over  which  hang  a  dense  mass  of  wires 
to  obstruct  access  to  our  buildings  in  case  of  fire,  and  almost 
shuts  out  the  light  of  day.  will  in  time  disappear.  It  was  nec- 
essary that  they  should  precede  the  subways  now  coming  into 
use,  but  not  yet.  I  believe,  admitted  to  be  universally  successful. 

panyhadin  1S77,  6.oj(omi]c? 
nder  ground :  in   iSSS.  S.009  miles,  and  in   1889  have  in- 
— d  it  to  17  :  Taking  into  consideration,  howevei. 

the  service  performed  and  work  done  through  the  means  o:'  ' 
unseen  power,  it  is  pleasing  to  note  that  the  casualties  resulting 
its  use  are  1-ss  than  from  any  other  source. 
"To  the  future  we  can  only  look  with    wondering  eyes  and 
bated  breath  and  to  you  as  the  workers  of  miracles.     May  your 
deliberations,  gentlemen,  while  here,  be  as  harmonious  as   the 

-  which  govern  the  marvelous  and  wondeiful  philosophy  of 
electricity.'' 

Mayor  Davenport  was  frequently  interrupted  t  and 

after  the  last  round  had  subsided  President  Weeks  replied  as 
follows  : 

"  At  our  first  convention,  held  in  February,  1SS5.  there  were 
eighty-seven  delegates,  full  of  enthusiasm  for  the  good  to  be  ac- 
complished. 1  belie  ~n.  that  they  have  not  been  dis- 
appointed in  the  work  of  this  association.  As  one  of  the  origi- 
nal r  _  I  point  with  pride  to  five  years  of  broadening 
and  harmonizing  influence ;  and  I  believe  that  every  central 
station,  every  factory-,  every  supply  company  in  the  country  has 
felt  its  impulse  towards  improvement.  To-day.  gentlemen,  we 
number  3J4.  iqwaa  \  nty  a  wider  extent  of  terr 
than  ever  before,  but  all  the  leading  systems  of  the  L'nited 
Slates.  A  more  fraternal  spirit  now  prevails  between  the  elec- 
tric light  and  power  men  and  our  elder  brothers  of  the  telegraph 
and  telephone  i:  -  rasant  proof  of  which  has  been  given 
by  the  hearty  co-operation  r  r- preventatives  in  this  city  in 
preparing  for  the  entertainment  of  the  convention.     [Appla  g 

"  The  past  work  of  the  association  speaks  for  itself  :  but  our 
number  has  so  increased  and  our  sphere  of  usefulness  has  so  ad- 
vanced, that  we  must  look  for  work  of  a  better  character  than 
was  possible  in  earlier  days,  when  most  of  our  members  were 
new  to  the  duties  which  they  had  undertaken.  We  now  need 
work  of  more  direct  practical  value  to  central  station  men.  and 
theoretical  work  of  a  higher  grade  than  that  of  the  past,  good  as 
that  has  been.  3  in  view,  we  have  endeavored  to  pre- 

pare  a   programme  of   such    importance,  both   practically   and 
.ically,  that  you  will  find  it  good  to  be 

"  The  committee  on  state  and  municipal  legislation  will  re- 
port the  organization  of  state  associations  with  a  view  to  devel- 
oping rs  a  full  appreciation  of  the  importance 
and  needs  of  the  electrical  industries  and  to  present  these  indus- 
tries in  then  -"gent  need  is  for  organization 
alongthe  lines  of  legislation  and  popular  education.  This  can 
be  best  accomplished  by  state  associations,  whose  conventions 
could  advantageously  take  the  place  of  the  semi-annual  meet- 
ings of  this  association.  Ten  of  these  state  associations  have 
been  formed,  and  I  hope  that  before  the  close  of  this  conven- 
tion steps  will  be  taken  toward  the  organization  of  many  more. 

"  The  increasing  interest  in  railroad  work  and  the  immense 
field  for  future  development  in  the  motor  department  will  render 
especially  pertinent  the  discussion  by  Mr.  Sprague.  and  also  the 
work  of  the  committee  on  standardization  of  potential  on  elec- 
tric street  railways,  the  report  of  which  will  be  submitted 
through  its  chairman,  Mr.  Lynch. 

•'  As  the  growth  of  our  industry  must  be  chiefly  in  the  direc- 
tion of  incandescent  light  and  power,  the  discussion  to  be  pre- 
sented by  Mr.  Field  is  of  the  greatest  importance,  both  to  central 
station  men  and  to  all  who  desire  electric  service  in  their  homes. 

"  The  watchwords  of  the  future  are  certainly  economy  of  fuel 
and  perfect  insulation,  and  while  there  may  be  improvements  in 
designs  for  apparatus,  and  in  methods  and  means  of  distribu- 
tion, and  v  ;,r  the  direct  conversion  of  the 
ener^.  the  advance  of  the  immediate  future  should  be  in 
the  direction  of  economizing  present  waste,  rather  than  in  the 
discovery  of  new  facts  or  principles.  [Applause  ]  Americans 
are  proverbially  prodigal,  and  there  is  an  absolute  and  growing 
need  that  waste  and  loss  should  be  arrested.  While  the  de- 
mand for  the  necessary  elements  is  increasing  with  the  popula- 
tion, the  supply  of  many  of  those  elements  are  steadily  diminish- 
ing. Messrs.  Babcock  and  Sickles  will  doubtless  point  out  lines 
of  economy  in  the  department  of  steam  engineering,  and  Mr. 
Smith  will  present  for  our  consideration  another  phase  of  the 
same  question — '  A  Universal  System  of  Central  Station  Ac- 
counts.' The  many  problems  arising  in  the  electrical  and  me- 
chanical departments  of  the  operation  of  central  stations  have 
left  this  question  to  general  neglect.  But  now  that  we  are  be- 
coming passably  familiar  with  the  tricks  of  our  apparatus  atten- 
tion is  more  and  more  directed  to  data  for  comparisons  with  a 
view  to  economic  methods. 

"The  topic  of  the  hour  is  certainly  safety.  It  would  seem 
that  in  view  of  the  r*  all  number  of  serious  accidents 

connected  w  ith  electrical  we  have  grounds  for  some 

impatience  with  the  present  outcry  against  electricity  as  a  dan- 
gerous servant.  It  is  true  that  compared  with  those  which  have 
accompanied  the  introduction  and  use  of  steam  and  gas.  the 
number  of  accidents  in  the  use  of  electrical  apparatus  is  very 
smalL  But  in  this  age  comparative  rates  will  not  be  accepted  as 
answers ;  the  people  have  demand   that  devices  for 

public  safety  keep  pace  with  developments  in  other  directions. 
The  discussions  of  Professor  Thomson  and  Messrs.  Haskins  and 
Harber  will  present  this  current  topic  in  its  various  phases.  I 
•  that  each  speaker  will  enforce  the  importance  of  good  con- 
tion  and  maintenance  on  the  part  of  producers,  and  proper 
inspection  on  the  part  of  the  municipality. 

••It  is  hoped  that  the  committee  on  underground  conduits 
and  conductors  will  be  able  to  report  some  facts  regarding  the 
actual  operation  of  high  pressure  currents  under  ground.  Thus 
far  discussion  of  this  topi:  abounds  in  theory  and  speculation, 
but  contains  little  experience. 

"During  the  past  twelve  months  there  has  not  been  only  a 
greatly  increased  activity  in  the  electrical  industries  abroad,  but 
many  millions  of  foreign  money  have  been  invested  in   the  elec- 


trical properties  of  America.  It  is  also  worthy  of  note  that  our 
brethren  in  Great  Britain  have  set  the  example  of  adjusting  differ- 
ences amicably,  instead  of  carrying  litigation  to  the  court  of  last 
resort.  Such  a  policy  in  America  would  not  only  have  saved 
hundreds  of  thousands  of  dollar*  now  charged  to  profit  and  I 
but  would  have  greatly  enhanced  the  value  o  -ecurities. 

The   past  year  has  furnished    instances  in  which    the  value  of 
local  electrical  properties   has  been  greatly  depreciated  through 
the  invasion  of   territory  already  fully  occupied.     This  poli. 
short-sighted.     Prices  in    r  ire  fair  and  just,  both    to 

consumer  and  producer      To  depreciate  them  will  not  only  ruin 
the  business  of  pioneer  companies  who  have  invested  large  s1 
and  borne  the  brunt  of  introducing  a  new  and  valuable  industry, 
but  cannot  fail  to  result  in  great  loss  to  the  invader. 

"Although  electric  lighting  in  this  country  has  seemed  to  re- 
ceive a  check,  a  look  ahead  would  not  be  discouraging.  The 
law  that  "action  and  re-  t  ;ual  and  in  opposite  directions,' 

applies  not  only  to  mechanics,  but  to  public  opinion.  As  America 
is  the  birth-place  of  the  commercially  successful  electric  light, 
and  as  Americans  are  the  foremost  people  of  the  world  to  re 
nize  improvements,  we  may  well  believe  that  with  proper  atten- 
n  our  part  to  our  duties  to  the  public,  the  present  popular 
and  largely  sensational  agitation   against  us  |  iace  to  a 

ronfidence.     In  the  meantime,  let  the  outcry  teach  its 
proper  lesson  to  all  engage 

After  Mr.  Weeks  had  concluded.  Secretary  Allan  Y.Garratt  call- 
ed the  roll  of  the  members  and  t.  ■  ooded  to  their 
names.  The  financial  report  was  then  read  showing  a  most 
favorable  condition  of  affairs,  ana  this  was  succeeded  by  com- 
munications from  the                                                J  tah'ty 

■      le  and  asking  President  W-  -    .  from  the 

Engineers'  Club,  offering  tr.  -  room  :  from  the  Chicc. 

Milwaukee  &  St.  Paul  railroad,  offering  the  members'  trans; 
lation  to  the    "life-giving"  wa  ers  of    Excelsior   Springs  ;  from 
the  Excelsior  Springs  Hotel    Company,  offering   the  hospitality 
of   the    house,    and  from  the    Mis; 

Company,  offering  tree  service  to  any  members  desiring  it. 
These  were  all  accepted.  Invitations  from  John  A.  Martin  to 
visit  the  Soldiers'  home,  and  from  Geo  ge  W.  Warder  to  visit 
the  Warder  opera  house,  were  referred  to  the  executive  commit- 
tee, as  it  was  doubtful  if  time  could  be  spared  for  the  excursions. 

A  motion  was  made  by  Mr.  F.  E.  Degenhardt  and  carried, 
that  a  committee  oe  appointed  to  draft  resolutions  of  respect  to 
the  memories  of  Messrs.  C.  E  Mclntire,  and  Miles  W.  Goodyear, 
who  died  since  the  last  meeting. 

The  convention  then  adjourned  to  9  o'clock  February  12th. 

After  adjournment  the  delegates  were  grouped  in  front  of  the 
opera  hou^eand  photographed  by  a  member  of  the  association. 

The  inf.  iml  reception  tendered  the  association  by  the  Com- 
mercial Club  was  one  of  the  pleasantest  affairs  ever  held  in 
Kansas  City.  The  spacious  rooms  of  the  Commercial  Club 
were  filled  by  the  members  of  the  association  and  their  h  • 
while  in  a  comer  convenient  for  observation  a  few  ladies  occu- 
pied seats.  The  intention  to  have  the  meeting  informal  in  every 
way  was  carried  out  to  the  letter.  In  an  anteroom  coffee  and 
punch  were  served,  and  c;_  isscd  every  few  minutes. 

President  Faxon,  of  the  club,  welcomed  the  visitors  in  an  ap- 
propriate address. 

A  special  train  on  the  "L"road  was  tendered  the  electricians 
and  a  pleasant  ride  was  had  by  many  oi  them  to  Chelsea  Park. 
The  Board  of  Trade  committee  on  reception  accompanied  them 
on  their  trip.  The  visitors,  one  and  all.  seemed  astonished 
that  two  such  magniff  should  repose  so  peacefully  side 

by  side. 

SECOND  DAY'S  PROCEEDINGS. 


The  second  day's  deliberations  were  begun  in  Music  Hall,  the 
atmosphere  of  which  was  for  two  hours  quite  chilly.  Everybody 
was  warmed  up  bv  the  handsome  thing  done  by  the  Metropoli- 
tan street  railway  company.  It  extended  the  courtesy  of  all  its 
lines  to  the  delegates  and  said  that  conductors  had  been  directed 
to  recognize  badges  in  lieu  of  fare.  It  also  tendered  a  special 
excursion  over  the  Armourdale  electric  line.  The  offers  were 
accepted  with  applause. 

The  state  association  of  architects  in  session  at  the  Midland 
invited  the  delegates  to  inspect  the  display  of  architectural  draw- 
ings in  parlor  S  of  the  Midland.  The  executive  committee  was 
directed  to  answer  the  communication  and  reciprocate  courtesies. 

The  following  was  then  read  : 

Soiry  to  be  debarred  from  attending  the  convention.  The 
association  has  our  heartiest  good  wishe-  and  will  always  have 
our  best  endeavor.  May  its  deliberations  be  marked  by  Western 
breadth  and  Southern  generosity,  and  may  it  grow  as  fast  as 
Kansas  Citv. 

T.  C.  Martin,  and 
Joseph  Wetzler. 

Mr.  George  M.  Phelp?  Nr  1  York,  presented  the  report  of 
the  committee  on  the  abolition  of  the  duties  on  copper  wire — 
something  of  in'-  try  citizen  of  the  LTnited  States.     The 

report,  which  was  very  attentively  listened  to,  was  receive!  and 
accepted.  As  the  reading  was  finished  President  Weeks  re- 
marked with  emphasis : 

"This  is  a  matter  of  great  moment — a  matter  of  moment   not 
only  to  the -electrical  men  here  assembled  and  all  over  the   coun- 
but  it  comes  home  to   everyone.      Whatever  affects  the 
manufacturer  of  an  apparatus  affects  the  user  of  that  appar: 
and  whatever  affects  the  user  of  an  apparatus  affects  the 
sum: 

Then  Mr.   Phelps,  facing   the   c-      :  d:     "I   wish   to 

suggest  further  that  mem  L     -  - 

matter  would,  I  think,  contribute  to  the  success  of  the  petition 
by  addressing  communications  to  their  several  repr: 
in    the   national  Congress.     It    is  somewhat   problematical,    I 
think,  whether  any  discussion  of  the  subject   of  revenue  at  all 
will  be  permitted  to  take  place  on  the    floors   of  Congress 
season.     But,  if   such  a  discussion  can  be  brought  about  there, 
it  is  the  opinion  of   your   committee   that    the   success  of  their 
petition  is  exceedingly  probable.     There  is  practically  nothing 
to  be  said  in  favor  of  retaining  the  duties  on  copper.     I  have  not 
heard  a  word  in  defense    of   it.     The   only  persons   who 
been  at  all  disinclined  to  sign  the  petition  have  been  those  who 
have  said  substantially  :     "Yes.  it    is   all    right:  the    duty    on 
10   go;  but   we    make   something   else,  and  our 
friends  make  someth  ^t  are  protected  by  tariff  d 

and  we  do  not  want  this  thing  '  stirred  up.' '  We  feel  that  the 
greatest  difficulty  will  be  in  getting  the  :  ed  up  '     If 

it  can  be  •stirred  up '  and  brought  to  the  attention  of  the  na- 
tional Congress  on  the  floors  of  the  house  of  representath  - 
is  my  individual  opinion  and  I  think  the  belief  of  the  rest  of  the 
committee  that  the  copper  tariff  will  not    last    long.     All  those 
who  are  in  sympathy  with  the   measure  will   contribute  to  its 
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successful  issue  by  addressing  their  members  in  Congress,  or  any 
congressmen  or  senators  to  whom  they  have  access  in  any  way. 
[Applause.]  I  ought  to  say  I  am  but  one  member  of  the  com- 
mittee present;  Mr.  Brown,  the  chairman,  is  unable  to  attend 
and  Mr.  Morrison,  we  all  know,  is  unfortunately  prevented  from 
being  here.  I  have  made  out  this  report  after  conference  with 
Mr.  Brown,  but  have  not  been  able  to  see  Mr.  Morrison. 

"I  ought  to  say  further,  perhaps,  as  a  malter  of  record,  that 
there  was  no  appropriation  made  for  the  work  of  this  committee. 
Your  committee  has  expended  a  considerable  sum  of  money 
and  a  great  deal  of  printing  and  postage  was  required.  In  due 
time  when  we  are  through  with  our  work  we  may  present,  for 
the  information  of  the  association,  a  record  of  this  matter." 

President  Weeks  said  :  "Gentlemen,  this  subject  is  a  matter 
of  great  moment.  Aside  from  its  national,  I  might  say  inter- 
national interest,  it  is  a  matter  that  comes  right  home  to  every- 
one engaged  in  the  electrical  business;  and  it  illustrates  very 
nicely  the  community  of  interests  that  prevails,  and  we  should 
all  appreciate  and  understand  it,  whatever  affects  the  manufac- 
turer of  electrical  apparatus  affects  the  user  of  that  apparatus, 
and  what  affects  the  user  of  that  apparatus  must  necessarily 
come  right  down  to  the  user  of  the  product  of  that  apparatus — 
the  general  public.  I  repeat,  gentlemen,  that  this  is  a  very 
important  question.  The  report  is  now  before  you  ;  what  is 
your  pleasure  ?" 

Mr  A.  J.  DeCamp  moved  that  the  report  be  received  and  the 
committee  continued.     This  was  carried. 

THE  COMMITTEE'S  REPORT. 

The  commitiee  appointed  at  the  last  meeting  of  the  National 
Electric  Light  Association  to  petition  the  proper  committee  of 
Congress  for  the  abolition  of  duty  on  copper,  appeared  at 
Washington  January  16,  through  Mr.  Phelps,  who  presented 
the  following  petition  to  the  committee  on  ways  and  means 
with  the  subjoined  address  : 
Petition  to  the   Honorable  Committee  on    Ways  and    Means, 

House  of  Representatives,  U.  S.  A. 

The  subscribers  were  appointed  a  committee  to  petition  your 
honorable  body  for  the  abolition  of  duty  on  copper  ingot,  plate 
bars,  rod  and  wire.  We  represent  the  National  Electric  Light 
Association,  a  body  composed  of  representatives  of  electric 
lighting  companies  throughout  the  United  States  and  also  of 
manufacturers  of  and  dealers  in  electric  lighting  apparatus  and 
supplies. 

The  resolution  appointing  this  committee  was  passed  with- 
out a  dissenting  voice.  We  therefore  have  the  honor  to  present 
this  petition,  earnestly  requesting  that  the  action  asked  to  be 
taken  as  a  measure  which  will  be  approved  by  the  great  body 
of  users  and  manufacturers  of  copper. 

Charles  A.  Brown, 
George  M.  Phelps, 
J.  F.   Morrison. 

The  National  Electric  Light  Association  consists  of  corpora- 
tions, firms  and  individuals  owning  and  operating  stations 
and  plants  for  the  distribution  of  light  and  power  by  electric- 
ity. 

At  the  time  of  the  last  convention  of  the  association,  Au- 
gust 6,  1889,  the  capital  then  invested  in  the  industries  above 
named  was  estimated,  from  statistics  collected  by  the  secretary 
of  the  association,  to  be  not  less  than  $275,000,000.  This  sum 
represented  mainly  electrical  apparatus  and  electrical  conduc- 
tors for  the  supply  of  238,000  arc  lamps  and  2,700,000  incan- 
descent lamps,  in  all  which  apparatus  and  conductors  copper  is 
an  indispensable  and  chief  material.  In  the  total  cost  of  elec- 
tric plant  for  light  and  power  distribution,  it  is  estimated  by 
competent  experts  that  from  one-fourth  to  one-third  is  expended 
for  copper. 

The  foregoing  figures  and  statements  sufficiently  indicate  the 
magnitude  of  the  interest  of  electric  light  and  power  companies 
in  the  price  of  copper. 

In  the  opinion  of  the  petitioners,  the  proposed  abolition  of 
the  copper  tariff  does  not  touch  the  question  of  protection  to  the 
American  industry.  The  duty  on  copper  appears  to  be  wholly 
superfluous  as  a  protection  to  American  producers  of  that 
metal.  The  United  States  not  only  produces  more  copper  than 
it  consumes  and  consequently  exports  that  metal,  but  it  pos- 
sesses the  richest  and  most  easily  worked  copper  mines  in  the 
world,  and  its  mining  companies  produce  the  metal  and  put 
it  in  the  market  at  a  lower  cost  than  is  possible  to  the  Spanish 
or  Chilian  miners.  Obviously  the  American  producers  of  cop- 
per require  no  duty  to  protect  their  domestic  market  and  their 
exports  of  copper  furnish  sufficient  evidence  of  their  ability  to 
meet  competition  in  foreign  markets. 

The  existing  duty  is  of  no  appreciable  value  to  the  national 
treasury,  because  copper  is  not  imported  in  any  considerable 
quantity.  As  a  source  of  national  revenue  the  copper  tariff  is 
practically  useless  and  the  returns  from  it  could  not  be  increased 
materially  under  the  conditions  of  production  throughout  the 
world  by  any  modification  of  the  rate  of  duty  if  the  govern- 
ment needed  increased  revenue,  which  it  confessedly  does  not. 

It  would  appear,  therefore,  that  the  duty  on  copper  can  only 
be  efficient  in  enabling  the  mining  companies  and  dealers  in 
copper  to  establish  and  maintain  excessive  prices  through  com- 
bination for  that  purpose.  It  is  believed  that  the  United  States 
duty  of  4  cents  per  pound  was  a  considerable  factor  in  the 
operations  of  the  syndicate,  established  in  France  in  the 
autumn  of  1887.  and  which  syndicate,  aided  by  its  agreements 
and  contracts  with  copper  mining  companies  in  this  country, 
succeeded  in  controlling  the  copper  production  and  markets  of 
the  world  for  more  than  a  year,  doubling,  for  a  considerable 
period,  in  London  and  New  York,  the  price  existing  just  pie- 
vioustothe  beginning  of  its  operations.  This  was  effected, 
moreover,  in  the  face  of  an  abundant  supply  of  the  metal.  For 
some  months  after  the  break-down  of  the  French  speculation 
the  American  companies  maintained  the  price  in  this  country 
considerably  in  excess  of  that  of  European  markets. 

Touching  the  relation  of  the  duty  on  copper  to  combinations 
for  maintaining  excessive  prices,  the  following  quotation  is 
subjoined  : 

Extracts  from  editorial  in  New  York  Tribune,  May  15th, 
1889: 

The  mine  owners  have  publicly  stated  that  they  are  able  to 
produce  more  than  all  the  copper  this  country  consumes,  and  a 
large  part  of  it  at  a  cost  not  exceeding  6  cents  per  pound,  and 
that  they  propose  to  the  French  bankers,  who  hold  an  enormous 
unsold  stock,  to  fix  the  selling  price  at  about  13  cents  per 
pound — more  than  double  the  cost.  Nothing  need  be  said 
about  the  right  of  the  producer  to  get  a  profit  of  more  than 
100  per  cent,  on  his  copper,  provided  he  is  not  a  beneficiary  of 
a  national  policy  intended  to  protect  and  encourage  American 
productions.     But  the  mine   owners   are   beneficiaries  of   that 


policy  and  owe  to  the  public  a  certain  consideration  and  service 
in  return.  If  they  enter  into  a  combination  for  the  benefit  of 
foreign  speculators  and  bankers  against  the  interests  of  Ameri- 
can producers,  the  duty  on  copper  may  not  last  long.  *  *  * 
There  will  in  all  probability  be  a  revision  of  the  tariff  next 
winter.  The  party  in  power  being  anxious  to  defend  all  in- 
dustries that  need  and  merit  defense,  or  where  it  appears  to  be 
needed  or  where  it  seems  to  be  deserved.  Combinations  of 
speculators  to  corner  the  markets  of  the  world  are  not  highly 
popular  and  will  not  appear  to  members  of  Congress  to  merit 
particularly  favorable  consideration.  Under  such  circumstan- 
ces the  demand  for  a  removal  of  the  duties  on  copper  ores,  pig 
and  bars  will  be  difficult  to  resist.  It  is  safe  to  say  that,  had  the 
Mills  bill  proposed  no  change  more  unpopular  or  unobjectionable 
than  that,  its  public  support  would  have  been  incomparably 
greater. 

In  short,  and  to  recapitulate,  in  the  opening  of  the  National 
Electric  Light  Association  the  duty  on  copper,  being  useless  for 
revenue  and  unnecessary  for  protection,  should  not  be  suffered  to 
remain  on  the  statute  books  of  the  United  States,  since  its 
only  remaining  function  is  to  serve  as  an  ally  to  the  promoters 
of  combinations  for  putting  up  prices,  a  process  to  which  the 
government  should  not  lend  its  assistance. 

The  committee  has  circulated  an  auxiliary  in  support  of  the 
petition  presented  in  behalf  of  the  association.  It  has  been  in- 
tended to  solicit  the  signatures  of  all  companies,  firms  or  indi- 
viduals engaged  in  electrical  industry  and  to  offer  opportunity 
for  signing  to  all  other  persons  accessible  to  the  committee  who 
are  in  sympathy  with  ihe  proposed  measure. 

On  February  8,440  signatures  to  such  auxiliary  petitions  were 
forwarded  to  the  committee  on  ways  and  means  of  the  house  of 
representatives. 

Your  committee  is  still  engaged  in  circulating  copies  of  the 
auxiliary  petition  and  hope  to  collect  several  hundred  more 
signatures. 

The  commit :ee  would  earnestly  request  any  members  of  the 
association  or  others  inclined  to  sign  the  petition  who  have  not 
received  a  copy  to  address  either  members  of  the  committee, 
viz  :  Charles  A.  Brown,  227  South  Clinton  street,  Chicago ; 
George  M.  Phelps,  150  Broadway,  New  York;  J.  F.  Morrison, 
15  South  street.  Baltimore. 

Mr.  Frederick  E.  Sickles,  who  is  renowned  as  an  inventor, 
read  a  paper  on  the  "Steam  Engine,"  in  which  the  latest 
inventions  in  this  direction  were  treated  in  a  way  that  caused 
the  delegates  to  listen  eagerly  to  every  word  that  fell  from 
the  speaker's  lips. 

Secretary  Garratt  read  the  report  of  the  committee  on  under- 
ground conduits  and  conductors.  It  was  in  the  form  of  a  let- 
ter to  President  Weeks,  stating  that  no  quorum  had  come 
together.  Mr.  Lynch,  chairman  of  the  committee,  suggested 
a  new  committee  containing  fresh  blood.  The  committee 
was  discharged  and  a  new  one  ordered  appointed. 

The  committee  on  the  standardising  and  potential  of  street 
railways  presented  a  report  of  some  length. 

Mr.  P.  H.  Alexander,  of  New  York,  p  esented  the  report  of 
the  committee  on  harmonizing  insurance  and  electric  interests. 
The  committee  had  had  a  great  deal  of  correspondence  and 
it  repeated  the  recommendation  of  last  year. 

An  amendment  to  the  report  was  offered  in  effect  that  the 
institution  known  as  the  New  England  Electrical  Exchange 
should  be  extended  throughout  the  country  and  divided  up 
as  follows  :  The  southwestern  and  a  middle  state,  the  north- 
western and  Pacific  coast,  these  organizations  in  return  to  be 
controlled  by  a  central  body  to  be  denoted  the  National  Elec- 
trical Exchange.  The  objections  offered  to  this  plan  were  that 
inasmuch  as  the  insurance  companies  themselves  assumed  the 
risk  and  were  paid  for  doing  so,  it  remained  with  them  to 
inspect  all  interior  wiring  or  installations  whether  operated 
from  isolated  plants  or  central  stations;  that  insurance  com- 
panies in  the  past  had  been  negligent  in  not  availing  them- 
selves of  the  ample  opportunities  offered  them  for  obtaining  a 
thorough  knowledge  of  everything  necessary  to  enable  them  to 
do  this  work  for  themselves;  that  the  time  had  come  when  this 
business  with  75  investment  of  $2,000,000  capital  and  operating 
238, oco  arc  lamps  and  more  than  2,500,000  incandescent  lamps 
should  be  better  known  and  its  progress  no  more  hampered  by 
numerous  restrictions  which  are  not  common  to  other  businesses; 
that  the  electric  light  business  should  not  be  singled  out  and 
made  the  sole  exception  to  the  ordinary  policy  of  insurance 
offices.  Inspectors  of  these  offices  it  was  urged  should  be  in- 
structed by  associating  themselves  with  first-class  electrical  en- 
gineers, such  as  can  be  found  in  any  fair  sized  community. 
They  would  thus  put  themselves  in  a  position  to  judge  accu- 
rately of  the  safety  of  any  installation. 

Mr.  George  Cutter,  of  Chicago,  opened  the   discussion.     He' 
felt  a  hesitancy,  he  said,  in  speaking  for  the  electric  light  men 
of  the  West,  but  in  this  section  there  was  a  demand  for  harmo- 
nizing the  two  interests — insurance  and   electric  light — and  he 
advocated  it  warmly  in  a  long  speech. 

Mr.  Smith,  of  Philadelphia,  followed,  holding  that  the  insur- 
ance companies  should  be  made  to  look  after  the  safety  of  electric 
wires  and  not  electric  light  companies. 

Mr.  M.  J.  Francisco,  of  Rutland,  Vt. ,  advocated  combining 
the  two  interests  and  forming  a  national  exchange,  which  should 
be  divided  into  sectional  associations  on  the  plan  of  the  New- 
England  Insurance  Exchange,  which  employs  an  expert  to  de- 
termine risks.  This  association  would  take  the  place,  or  be  on  a 
par  with  the  National  Board  of  Underwriters. 

Mr.  Lockwood,  of  Detroit,  Mich.,  Vice-President  De  Camp, 
Mr.  Perry,  of  Providence,  R.  I.;  Mr.  Armstrong,  of  Camden, 
N.  J.;  Mr.  Alexander,  Mr.  S.  E.  Barton,  of  Boston;  Mr.  Wil- 
liams, of  Ohio,  and  others  spoke  at  length.  Finally  the  report 
was  acce  ted,  the  amendment  being  lost. 

Following  this  Mr.  C.  J.  H.  Woodbury,  of  Boston,  read  a  paper 
on  the  "  Construction  of  Central  Stations."  He  submitted  a 
number  of  general  suggestions  for  stations  which  embodied  the 
merits  of  convenience,  slight  need  of  repairs  and  resistance  to 
fire.     The  convention  then  adjourned. 

THIRD  DAY'S  PROCEEDINGS. 

Immediately  after  calling  the  convention  to  order  President 
Weeks  announced  that  the  Interstate  Rapid  Transit  Company 
had  tendered  the  use  of  all  its  lines  to  delegates  who  desired  to 
ride  over  them,  and  the  association  badge  was  a  pass  over  the 
entire  system  yesterday,  and  will  be  until  the  convention  ad- 
journs. 

The  actual  business  of  the  convention  was  opened  by  George 
E.  Palmer,  of  Chicago,  who  read  an  exhaustive  paper  prepared 
by  George  E.  Babcock,  of  New  York,  on  "The  Economical 
Generation  of  Steam   for   Electric  Light  Stations."    The  paper 


illustrated  the  difference  in  the  construction  of  boilers  to  be  used 
in  generating  steam  for  electric  light  stations  as  compared  with 
those  for  ordinary  manufacturing  plants.  For  electric  light 
power  the  work  of  the  boiler  is  crowded  into  a  few  hours'  time, 
and  boilers  to  be  economical  should  be  so  constructed  as  to  ad- 
mit of  crowding  for  a  short  period.  The  theory  was  backed  up 
by  statistics  and  practical  illustrations. 

At  the  conclusion  of  the  reading  of  the  paper  President 
Weeks  announced  that  the  subjects  brought  before  the  conven- 
tion by  the  papers  of  Mr.  Babcock  on  the  "Economic  Generation 
of  Steam,"  ami  J.  H.  Woodbury  on  "Central  Station  Construc- 
tion." read  at  Wednesday's  session,  were  open  for  general  dis- 
cussion. Mr.  Sickles  spoke  of  the  advantages  afforded  by  flat 
stayed  surface  boilers. 

T.  Carpenter  Smith,  of  Philadelphia,  took  issue  with  him 
and  maintained  that  cylindrical  surfaces  were  far  preferable  for 
practical  use. 

C.  J.  Field,  of  Brooklyn,  also  took  part  in  the  discussion  and 
made  some  excellent  points  in  regard  to  boiler  construction. 

M.  D.  Law.  of  Philadelphia,  thought  that  Mr.  Woodbury,  in 
his  paper,  had  neglected  to  treat  of  the  dangers  from  fire  by  the 
use  of  waste  beneath  dynamos  on  floors  necessarily  made  of 
wood.  He  argued  that  electric  light  stations  were  constantly  in 
danger  of  fire  from  this  source,  and  his  point  was  followed  up 
by  S.  E.  Barton,  of  Boston,  who  called  attention  to  the  oil- 
soaked  floors  of  the  electric  light  stations  adding  increased  haz- 
ard to  the  fire  risk.  J.  A.  Seely,  of  New  York,  and  M.  J. 
Francisco,  of  Rutland,  Vt.,  also  took  part  in  the  discussion. 

C.  J.  Field  read  a  paper  entitled  "Development  of  Generating 
Stations  for  Incandescent  Light  Power."  Before  commencing 
to  treat  of  his  subject  Mr.  Field  caused  to  be  circulated  printed 
copies  of  his  paper  with  illustrations  intended  to  aid  the  listener 
in  following  his  theory.  He  treated  his  subject  exhaustively  and 
was  followed  closely  by  the  electricians  present.  At  the  con- 
clusion of  Mr.  Field's  treatise,  a  short  discussion,  taking  the 
form  of  questions  and  answers,  took  place,  in  which  A.  J.  De 
Camp,  of  Philadelphia:  E.  A.  Armstrong,  of  Camden,  N.  J., 
and  P.  H.  Alexander,  of  New  York,  participated. 

T.  Carpenter  Smith,  of  Philadelphia,  read  the  last  paper  in- 
troduced in  the  morning  session.  It  was  entitled  "  A  Universal 
System  of  Central  Station  Accounts,"  and  as  its  title  implies, 
contained  many  practical  suggestions  regarding  a  system  of  ac- 
curate bookkeeping  for  electric  light  stations. 

Before  adjourning  the  secretary  announced  that  Frederick  H. 
Whipple,  superintendent  of  the  electric  display  at  the  St.  Louis 
exposition  to  be  held  this  year,  had  requested  the  convention  to 
elect  a  judge  of  awards  to  witness  the  display  and  decide  who 
was  entitled  to  the  premiums  offered.  E.  R.  Weeks  was  at  once 
chosen  for  the  position,  and  the  convention  took  a  recess  until 
2:30  P.  M. 

Most  of  the  afternoon  session  was  devoted  to  a  discussion  of 
a  paper  prepared  by  Mr.  De  Camp,  of  Philadelphia,  on  the 
subject  of  keeping  central  station  accounts.  The  paper  was  dis- 
cussed by  Messrs.  Francisco,  Field  and  others. 

A  telegram  was  read  from  Mr.  R.  W.  Pope,  who  is  at  Rich- 
mond. Va.,  announcing  the  defeat  of  the  bill  which  was  intro- 
duced in  the  legislature  to  restrict  the  voltage  used  in  Virginia 
with  a  view  to  lessening  the   number  of  casualties. 

There  were  no  papers  read  in  the  afternoon,  but  all  had  been 
printed  and  copies  circulated  among  those  present  at  the  con- 
vention. Five  minutes  was  allowed  the  writer  of  each  paper  to 
call  attention  to  any  particular  features  and  then  discussion  was 
invited.  The  first  paper  to  which  attention  was  called  was 
"Prodigality  in  Economy,"  by  C.  C.  Haskins,  of  Chicago.  Mr. 
Haskins  spoke  of  the  great  losses  that  had  been  entailed  by 
the  purchasing  of  inferior  articles  merely  because  the  price  was 
low,  of  engines  that  would  not  run  and  of  generators  that  would 
not  generate  ;  of  wire  that  was  of  no  use  except  to  get  people 
into  trouble,  and  of  oils  that  would  not  lubricate. 

The  paper  by  Professor  Thomson,  on  "Safety  and  Safety 
Devices  in  Electric  Installations,"  had  been  read  with  great  in- 
terest, and  was  discussed  at  some  length.  Professor  Thomson 
is  one  of  the  ablest  electrical  engineers  in  the  country,  and  is 
peculiarly  qualified  to  speak  on  the  subject  he  chose.  He  says  : 
The  development  of  the  electrical  arts,  particularly  in  the  direc- 
tion of  lighting  and  motive  power  transmission,  has  been  very 
great  in  the  past  few  years.  It  has  brought  with  it  a  demand 
for  very  much  work  of  a  novel  character,  as  regards  the  details  of 
plant  and  methods  of  installation.  It  has  also  entailed  in  many 
cases  elements  of  risk  to  life  and  danger  of  fire.  There  can  be 
no  doubt,  however,  that  electricity,  as  an  agent  in  itself,  is  not 
to  be  charged  with  bringing  about  the  results  for  which  reck- 
lessness in  its  use  is  sufficient  to  account.  That  under  favorable 
conditions  for  discharge  through  a  person's  body  electric  cur- 
rents of  comparatively  high  pressure  may  injure  or  kill  is  not  to 
be  questioned  for  a  moment,  and  I  have  no  sympathy  with  any 
effort  tending  to  give  the  impression  that  they  are  absent  when, 
in  reality  they  exist.  Nor  have  I  any  sympathy  with  efforts  to 
exaggerate  such  risks,  efforts  that  have  not  been  wanting,  as  is 
well  known.  There  can  be  no  question  that  the  risk  to  life  from 
shocks,  even  with  bad  insulation,  would  be  removed  by  using 
high  potential  currents,  and  there  can  be  no  question  that  the 
shock  from  certain  kinds  of  currents,  as  the  alternating,  is  much 
less  safe  than  from  continuous  currents  of  the  same  pressure. 
Nevertheless  I  am  just  as  firmly  convinced  that  the  fire  risk  is 
very  much  less  with  the  alternating  than  with  the  direct  cur- 
rents. Would  it  be  possib'e  to  work  successfully,  using  only  low 
potential  currents  of  either  character  ?  Would  we,  for  in- 
stance, be  able  to  utilize  water  powers  for  lighting  without 
employing  pressure  of  potential  sufficient  to  convey  the  en- 
ergy to  a  distance  over  a  conductor  of  moderate  cost  or  non- 
prohibitive cost  ?  In  most  cases  we  would  certainly  not  be 
so  able.  If  the  great  natural  resources  in  water  powers  are  to 
be  developed,  if  ever  we  are  to  accomplish  the  great  saving  in 
fuel  that  results  from  the  use  of  one  large  instead  of  several 
small  steam  plants  it  will  be  by  the  employment  of  compara- 
tively great  electrical  pressures  for  the  conveyance  of  energy  to 
distant  points.  And  in  this  connection  it  must  not  be  forgot- 
ten that  even  with  the  very  low  pressure  currents  safety  from 
fire  risk  is  only  to  be  secured  by  careful  construction  and 
supervision  and  that  fire  involves  personal  risk." 

Professor  Thomson  then  discussed  the  alternating  system  and 
statesd  that  the  outside  wiring  in  that  system  undoubtedly  car- 
ried a  current  that  will  give  a  fatal  shock,  but  states  that  the 
outside  and  inside  wiring  can  be  certainly  separated  so  that  no 
possible  shock  can  be  obtained  by  those  using  the  light  and 
that  it  is  impracticable  to  furnish  the  incandescent  light  at  great 
distances  on  any  other  system. 

The  nexl  paper  discussed  was  by  H.  W.  Pope,  of  Elizabeth, 
N.  J.,  entitled,  "How  Our  Paths  May  be  Made  Paths  of 
Peace."     He  closes  his  paper  by  saying  : 

"  It  should  be  the  aim  and  policy  of  all  electrical  corpora- 
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tions  to  constantly  improve  the  condition  of  the  poles  and  lines, 
giving  as  much  attention  to  their  strength  and  beauty  as  to 
their  perfection  electrically.  Ever)'  day  you  delay  these  im- 
provements you  encourage  adverse  criticism  and  hasten  ad- 
verse legislation,  and  subways  and  underground  conduits  are 
not  pleasant  things  for  the  strongest  of  us  to  contemplate.  A 
policy  such  as  this  and  a  vigorous  state  organization  of  electric 
lighting  companies  will  protect  our  interests  from  any  severe 
measures  at  the  hands  of  the  general  public." 

After  a  brief  discussion  of  the  paper  the  convention  ad- 
journed. 

Cape  May.  N.  J.,  was  then  selected  as  the  next  place  of 
meeting. 

FOURTH  DAY'S  PROCEEDINGS. 

It  was  within  a  few  minutes  of  10  o'clock  when  President  E. 
R.  Weeks  called  the  electric  light  convention  to  order  for  the 
election  of  officers  for  1890-91. 

The  secretary  read  the  report  of  the  committee  on  nomina- 
tions, which  was  as  follows  : 

Marsden  J.  Perry  of  Providence  for  president.  Edward  \V. 
Mahar  of  Albany,  first  vice  president,  C.  L.  Edgar  of  Boston, 
second  vice  president. 

Executive  Committee — C.  R.  Huntley  of  Buffalo,  chairman  ; 
E.  R.  Weeks,  Kansas  City,  Mo.,  J.  E.  English,  New  Haven, 
Conn.,  J.  J.  Burleigh,  Camden.  N.  J..  M.  D.  Law,  Philadel- 
phia, M.  J.  Francisco,  Rutland,  Yt  ,  A.  F.  Mason,  Boston,  J.  A. 
Seely,  New-  York,  H.  K.  Thurber,  New  York. 

At  the  conclusion  of  this  report  Dr.  A.  F.  Mason  of  Boston 
in  a  hearty  speech  nominated  the  present  president,  E.  R. 
Weeks  of  this  city.  Vice  President  De  Camp  seconded  this 
nomination  and  in  so  doing  paid  a  glowing  tribute  to  Mr. 
Weeks's  administration.  The  president  was  deeply  grateful 
for  these  kindly  remarks  and  sincerely  thanked  the  gentlemen 
for  their  approval  of  the  retiring  administration,  but  said  that 
he  must  decline  with  thanks  the  honor  of  a  second  nomination. 

The  president  then  declared  the  foregoing  nominees  the  offi- 
cers for  the  ensuing  year,  with  the  exception  of  A.  E.  Arm- 
strong of  Camden,  N.  J.,  of  the  executive  committee  who  de- 
clined to  accept.     John  J.  Burleigh  was  appointed  in  his  place. 

SPRAGUE  ON  ELECTRIC  RAILWAYS. 

The  first  paper  of  the  day  was  on  "  Electricity  as  Applied  to 
Street  Railways,"  by  Frank  J.  Sprague.  Mr.  Sprague,  who  is 
one  of  the  most  prominent  men  in  the  association,  took  the 
stage  and  was  greeted  by  continued  applause.  He  described  as 
briefly  and  concisely  as  possible  the  different  modes  of  applying 
electricity  to  street  railway  motors.  He  illustrated  at  times,  by 
figures  on  a  blackboard,  those  parts  of  his  address  that  could 
best  be  understood  by  being  seen  in  black  and  white.  Mr. 
Sprague  proved  that  a  train  could  be  run  from  New  York  to 
Philadelphia  cheaper  by  the  use  of  electric  power  than  by  steam, 
and  that  a  rate  of  sixty  miles  an  hour  could  be  attained  and 
kept  up  continuously  by  means  of  obtaining  the  power  from 
power  stations  at  points  along  the  line. 

At  the  close  of  Mr.  Sprague's  address  he  was  cheered  and  ap- 
plauded, and  so  enthusiastic  was  the  audience  in  its  approval 
of  the  gentleman's  address  that  there  was  a  relapse  of  the  ap- 
plause after  it  had  first  died  out.  A.  E.  Armstrong  of  Cam- 
den, N.  J.,  in  a  very  hearty  speech  thanked  Mr.  Sprague  in  be- 
half of  the  entire  convention  for  his  wonderful  and  complete 
and  satisfactory  address.  The  audience  expressed  its  approba- 
tion of  Mr.  Armstrong's  presumption  in  thanking  hjm  for  all 
by  another  outburst  of  applause. 

A  paper  by  C.  A.  Harber  of  Kansas  City  discoursed  on  line 
insulation,  from  the  standpoint  of  practical  experience.  The 
gentleman  reviewed  all  of  the  many  ways  of  line  insulation  and 
showed  how  dangers  might  be  averted. 

J.  D.  Lockjvood  of  Detroit  read  a  paper  entitled  "  How  to 
Locate  Grounds  Upon  Arc  Lights."  This  paper  was  discussed 
by  M.  D.  Law  of  Philadelphia,  Captain  Brophy  and  Mr.  C.  E. 
Gregory  of  Chicago. 

Yice  President  A.  J.  De  Camp  then  presented  the  report  of 
the  standing  committee.  This  report  first  suggested  that  the 
name  be  changed  from  "  The  National  Committee  on  State 
and  Municipal  Legislation  "  to  "  National  Committee  on  Legis- 
lation," which  was  adopted.  A  list  of  membership  by  States  of 
this  committee  was  accepted  as  presented. 

ELECTRIC  EXECUTIONS  DISCUSSED. 

The  third  section,  relative  to  electric  executions,  was  the  sub- 
ject of  more  discussion  and  debate  than  any  other  subject  of  the 
convention.  At  the  convention  held  at  Niagara  Falls  last  Au- 
gust a  resolution  was  adopted  directing  the  committee  to  use  its 
efforts  to  secure  the  repeal  of  the  electric  execution  law  in  New 
York.  Although  this  has  never  been  acted  upon  the  com- 
mittee thought  it  best  to  make  no  move  in  that  direction  while 
the  question  of  the  constitutionality  of  the  law  was  urdeter- 
mined.  The  committee  is  still  of  the  belief  that  the  law  should 
be  repealed  and  at  the  same  time  believe  the  law  may  be  en- 
forced, and  that  it  is  necessary  to  amend  it  so  as  to  require  a 
special  apparatus  to  be  devised  for  the  purpose,  that  shall  gene- 
rate a  current  of  not  less  than  10,000  volts.  The  committee 
recommended  the  association  to  instruct  it  to  co-operate  with 
the  New  York  State  Association  in  securing  such  amendment 
of  the  law. 

Nearly  an  hour  was  consumed  in  making  suggestions  as  to 
changes  that  would  benefit  this  report,  but  the  result  was  that 
Dr.  Mason's  motion  to  adopt  it  as  read  passed  unanimously. 

The  executive  committee's  report  containing  a  review  of  the 
workings  of  the  association  during  the  year  and  the  condition 
of  its  several  departments  showed  its  progress  to  be  encourag- 
ing. The  report  was  adopted  as  a  whole  and  the  convention 
adjourned  for  dinner. 

At   3.30  o'clock  the  phonogram    from    Thomas  Edison,  the 
"  wizard,"  was  delivered  to  the  audience  through  the  great  elec- 
trician's latest  improved  phonograph.     The  following  is  the 
phonogram  complete  : 
Edwin  R.  Weeks,  Esq.,  Kansas  City,  Mo. 

My  Dear  Mr.  Weeks  :  When  I  had  the  pleasure  of  meet- 
ing you  at  my  laboratory  in  December  last,  you  suggested  that 
I  should  send  to  the  Kansas  City  convention,  which  com- 
mences next  week,  a  phonograph  discussion  upon  the  subject 
of  my  five  wire  system  of  distribution,  which  you  were  good 
enough  to  assure  me  would  prove  of  interest  to  the  delegates, 
and  ever  since  that  time  I  have  been  trying  to  find  an  opportu- 
nity to  prepare  the  data. 

My  failure  to  do  so  has  been   through  no  fault  of  yours,  as 


your  letters  have  constantly  kept  the  matter  before  me  ;  norhas 
it  been  through  want  of  inclination  on  my  part  that  I  am 
obliged  to  substitute  this  explanation.  Certain  urgent  mat- 
ters of  business  which  I  was  unable  to  anticipate  have  occu- 
pied ray  attention  to  such  an  extent  that  I  have  even  had  to  ne- 
glect the  important  woik  01   my  experiments. 

While  I  could  uot  have  contributed  to  the  success  of  the  con- 
vention, which  is  already  assured  through  its  location  in  your 
enterprising  city,  I  regret  that  I  am  unable  to  send  something 
which  would  at  least  be  more  interesting  than  this  apology. 

Yours,  very  truly, 

Thomas  A.  Edison. 

The  phonogram  is  dated  February  7,  and  is  sent  from  Mr. 
Edison's  private  laboratory  at  Orange,  N.  .1. 

Before  the  phonograph  had  called  up  the  voice  of  Edison 
from  its  depths,  Edward  Johnson  explained  the  mechanism 
of  the  instrument,  and  a  cornet  solo  by  Jules  Levy  was  repro- 
duced. The  tones  of  the  cornet  as  well  as  the  voice  of  Mr. 
Edison  were  distinctly  reproduced  and  were  audible  throughout 
the  house. 

Further  discussion  of  papers  took  place  for  one  hour,  when 
the  convention  adjourned  sine  die. 

Among  those  present  were  : 


KANSAS  CITY. 


G  W  Johnston 
C  A  Ross 
O  H  Schramm 
J  as  Scammon 
W  F  Sargent 
D  K  Smith 
W  Wiley  Smith 
D  A  Williams 
E  R  Weeks 
Thos  Wolf 
W  B  Grimes,  Jr 
G  W  Hart 
F  Howard 
C  A  Harber 
F  K  Hoover 
F  K  Holtzinger 
Ira  C  Hubbel 
L  S  Jenkins 
W  B"  Knight 
Edw  Lassell 
C  W  McDaniels 
F  A  Kettler 
W  D  House 
Horace  Keefer 
W  M  Yenawine 
C  H  Talmage 
C  S  Gilbert 
A  M  Barron 
Louis  Kunz 
John  Boyle 


C  G  Armstrong 
G  C  Bailey 
W  T  Buckley 
E  V  Cavell 
F  W  Cushing 
Geo  Cutter 
A  C  Durburow, 
A  L  Davison 
D  B  Dean 
D  T  Everts 
D  SGeer 
C  E  Gregory 
Ernest  Hoefer 
W  A  Kriedler 
Alex  Kempt 
H  P  Lucas 
W  W  Low 
E  L  Powers 
G  M  Smith 
J  H  Shay 
A  E  Smith 
J  Stedman 
F  S  Terry 
John  Young 
J  B  Allan 


Jr 


G  M  Phelps 
C  E  Stump 
F  J  Sprague 
J  A  Seeley 
SS  Wheeler 
H  W  Leonard 
H  L  Lufkin 
P  H  Alexander 
C  A  Benton 
W  L  Candee 
E  T  Greenfield 
A  V  Garratt 
1  W  Godfrey 
j  B  Hal  stead 
J  P  McQuade 
H  M  Haines 
1"   \  Magee 
F  P  Wisner 
P  H  Hover 
Luther  Stieringer 

J  B  Darrah 

F  E  Knight 
B  W  Smith 
W  G  Oldfield 

W  R  Kimball 
Harry  E  Heller 
J  A  Chisham 


W  G  McGonnon 
R  Macmillan 
J  W  Mason 
A  M  Morse 
W  T  Osborn 
M  S  Porter 
H  M  Porter 
C  H  Rusling 
T  H  Reynolds 
Paul  Bossart 
L  C  Bair 
M  E  Bates 
J  S  Chick 
T  F  Clohesey 
J  D  Cruise 
H  M  Cutler 
O  W  Ditsch 
G  H  Elmore 
T  F  English 
C  C  English 
W  B  Grimes 
W  H  Woodring 
G  M  Mvers 
Floyd  Piatt 
Ben  Friedberg 
Bert  Ford 
Dr  R  W  Brown 
L  H  Camp 
H  C  Sprague 
T  Mulford 


Geo  Atkinson 
A  H  Bauer 
S  S  Badger 
C  H  Cone 
A  L  Cloud 
F  E  Degenhardt 
J  W  Dickinson 
Fred  DeLand 
C  W  Emery 
E  D  Floyd  ■ 
H  A  Glasier 
Geo  T  Hewes 
C  C  Haskins 
G  A  E  Kohler 
S  S  Leonard 
H  T  Lockwood 
W  B  Pearson 
John  Ritchie 
B  H  Schmidt 
R  J  Randolph 
C  H  Wilmerding 
H  E  Longwell 
G  S  Searing 
E  L  Clark 
J  J  Nate 

NEW    YORK. 

C  \Y  Price 
C  A  Schieren,  Jr 
G  P  Toby 
B  R  Western 
E  H  Johnson 
A  T  Maver 
J  F  Kellv 
W  S  Kelly 
W  J  Johnston 
Geo  Manson 
A  H  Patterson 
T  B  Taltavall 
R  I  Grav 
A  J  Stott 
David  Chalmers 
W  S  Turner 
C  J  Field 
Wm.  Hammond 
H  M  Swetland 

MCPHERSON,   KAS. 

B  A  Allison 

MERIDEN,  CONN. 

MILWAUKEE,  WIS. 

NEWTON,  KAS. 

L  McCormick 

MONTREAL. 

ALLENTOWN,  PA. 

ATCHISON,  KAS. 

W   W  Wells 


A  K  Page 

Captain  Wm.  Brophy 

H  J  Conant 

D  J  Flanders 

A  F  Mason 

C  M  Ransom 

D  E  Evans 

C  R  Huntley 

H  D  Stanley 

J  F  Gwelich 

C  F  Coles 
J  F  Munsie 

E  A  Armstrong 

F  T  Walton 

V  Hinrichs 

James  W  Lacy 

E  Y  Cherry 
Emile  Kahn 
G  E  Allen 

I  B  Crouse 
W  C  Haves 
B  F  .Miles 

J.  G.  White 

Frank  M  Doan 

M  J  Bigelow 

W  T  Johnson 

C  O  Baker,  Jr 

A  L  Daniels 

T  H  Brady 

E  H  McFall 

H  A  Kinney 

A  J  De  Camp 
M  D  Law 
G  F  Porter 
E  G  Willyoung 

J  H  Aitkin 
A  E  Carrier 
Lafayette  Cole 
M  H  Hartwell 
C  M  Davis 
A  B  Faunce 
J  D  Cuddihy 
J  R  Hamacher 
M  J  Francisco 

A  Hiller 
Geo  Kruger 

A  LIde 

T  A  Chadwick 
J  A  Corby 
I  T  Dyer 

S  P  Baird 
F  E  Costello 
L  M  Fishback 
H  S  Graber 
C  W  Hazeltine 

A  P  Seymour 
C  R  Faben 
J  J  Everingham 
H  W  Frund 
M  E  Baird 
Fred  W  Royce 
Jerome  Penn 

J  W  O'Neil 
J  C  Bridgeman 


Dr  Robert  Amory 
F  E  Barker 
S  E  Barton 
D  Killicutt 
F  A  Wyman 

BALTIMORE. 

H  C  Tudor 
BUFFALO. 

F  G  Raichle 

BRIDGEPORT,  CONN. 

BOONVILLE,  MO. 

BROOKLYN. 

E  J  Cook 
E  F  Peck 

CAMDEN,  N.  J. 

J  J  Burleigh 

CAPE  MAY,  N.  J. 

CARBOLL,  IOWA. 

E  M  Parsons 

CARROLTON,  MO. 

CINCINNATI. 

W  H  Jones 
I  C  Hobart 
E  H  Williams 
CLEYELAND. 

W  H  Lawrence 
Frank  A  Rogers 
C  C  Curtis 
KEARNEY,  NEB. 

JACKSONVILLE,  ILL. 

LINCOLN.  NEB. 

LOUISIANA,  MO. 

NEWARK,  N.  J. 

M  Garver 
NORTH  EAST,  PENN. 

NEW  BRITAIN,  CONN. 

NEW  ORLEANS. 

OMAHA,  NEB. 

L  H  Korty 
PHILADELPHIA. 

W  R  Hood 
J  A  Pentz 
T  C  Smith 


DM  Clower 

W  T  M  Mottram 

H  O  Woodruff 


PINE  BLUFF,    ARK. 
PITTSBURGH. 

M  W  Meade 

PEORIA,  ILL. 

Martin  Kingman 

PROVIDENCE,  R  I. 

M  J  Perry 

PUEBLO,  COL. 

QUINCY,    ILL. 

RED  JACKET,    MICH. 

RICHMOND,  MO. 

RUTLAND,  VT. 

SAL1NA,  KAS. 

J  M  Jeffres 

SPRINGFIELD,  ILL. 

ST  JOE,  MO. 

F  D  Rusling 
Frank  Yenawine 

ST.  LOUIS. 

G  Parker 
F  H   Pond 
E  Ruebel 
J  A  I  Shultz 
T  J  Wilson 

SYRACUSE,  N.  Y. 

TOLEDO,   OHIO. 

TOPEKA,  KAS. 

W  W  King 
YINCENNES,  IND. 

WINDSOR,  CONN. 

A  D  Newton 

WASHINGTON,  D.    C. 

John  Lynch 

WASHINGTON  COURT  HOUSE,  O. 


WICHITA,  KAS. 

EM  Reed 

WILKESBARRE,  PA. 
DALLAS,  TEX. 

WM  Clower 

DAVENPORT,  IOWA. 


THE    ELECTRIC    AGE. 


C  H  Smith 
C  H  Brown 

J  A  Campbell 
A  A  Robinson 

EB  Kay 

Carl  Kammeyer 

H  S  Mitchell 
A  W  Walburn 

R  H  Browne 

Chas  Knight 

C  T  Richmond 

E  J  Jennings 

B  D  Sanborn 

C  E  Newton 

I  M  Yost 

JR  Dee 

L  A  Beebe 

Chas  D  Jenney 
L  A  Boyd 


DENVER,  COL. 

E  W  Rollins 
W  H  Emanuel 

DETROIT,  MICH. 

J  E  Lockwood 
Fred  H  Whipple 

EXCELSIOR  SPRINGS,  MO. 

EAU   CLAIRE.  WIS. 

W  K  Freeman 
FORT  SCOTT. 

N  C  Thompson 

FORT  SMITH,  ARK. 
FORT  WAYNE,  IND. 
FREMONT,  OHIO. 
FORT  WORTH,  TEXAS. 
GREELEV,  COLO. 
HARTFORD,  CONN. 

E  B  Hatch 

HAYS  CITY,  KAS. 

HOUGHTON,  MICH. 

J  T  Daniels 
HUTCHINSON,  KAS. 

INDIANAI'OLIS. 

Geo  C  Pyle 
F  W  Baugher 

THE  EXHIBITS. 


The  Okonite  Company  had  an  extensive  exhibit  of  their 
various  insulated  wires,  also  submarine  cables  insulated 
with  Okonite.  Manson  tape  also  formed  part  of  the  ex- 
hibit. 

The  Fishkill  Landing  Machine  Co.,  N.  Y. 

The  Hawkeye  Electric  Mfg.  Co.,  Davenport,  la.,  repre- 
sented by  H.  O.  Woodruff. 

The  Fred  H.  Whipple  Co.,  Detroit,  Mich.,  represented 
by  F.  H.  Whipple. 

Southwestern  Electrical  Supply  Co. 

Holmes,  Booth  &  Haydens,  New  York — per  II.  P. 
Lucas. 

Consolidated  Fruit  Jar  Co  ,  New  York — per  T.  P.  Wis 
ner. 

The  Monitor  Electric  Co.,  Chicago — per  C.  G.  Arm 
strong. 

The  Sperry  Electric  Co  ,  Chicago — per  C.  E.  Gregory. 

Mr.  A.  Kempt,  of  Chicago,  and  C.  C.  Curtis,  of  Cleve 
land,  looked  after  the  interests  of  the  Brush  Electric  Co. 

W.  B.  Pearson  represented  the  Ball  Ergine  Co.  of  Erie, 
Pa. 

The  Parker- Russell  Co.,  St.  Louis,  had  D  Russell,  G 
Parker  and  C    W.  Hazletine  at  the  convention. 

The  Pond  Engineering  Co.,  St.  Louis. 

The  Triumph  Compound   Engine  Co  ,  Cincinnati — per  J 

C.  Hobart 

W.  K.  Freeman  and  Carl  Kammeyer,  of  Eau  Clair,  Wis. 
transformers,  e'c. 

Ernest  Hoefer,  the  Chicago  representative,  took  good 
care  of  the  interest  of  the  Bishop  Gutta  Percha  Co.,  of  New 
York. 

The  Detroit  Motor  Co.  was  represented  by  Mr!  A.  A. 
Robinson,  of  Detroit,  who  had  on  exhibition  several  mo- 
tors. 

Mr.  J.  W.  Godfrey  was  kept  extremely  busy  talk- 
ing Grimshaw,  and  his  extensive  display  made  many  friends 
and  customers  for  his  goods. 

Wm.  Baragwanath,  of  Chicago,  exhibited  feed  water 
heaters. 

Charles  S.  Rushing  represented  the  Thomson-Houston 
Electric  Co.  of  Boston. 

Mr.  D.  S.  Turner  represented  Woodbridge  &  Turner  of 
New  York. 

M.  T.  Mulford,  resident  Kansas  City  agent,  looked  after 
the  interests  of  the  Goodyear  Rubber  Co. 

The  Johns  Pratt  Co  ,  Hartford,  Conn  ,  exhibited  vulcan- 
ized asbestos  packages  and  insulations. 

Mr.  T.  J.  Wilson  represented  the  Western  Electrical 
Supply  Co.  of  St.  Louis. 

The  Westinghouse  Electric  Co   of  Pittsburgh,  Pa. 

J.  A  Grant  &  Co.,  of  Boston — per  H.  A.  Glasier. 

Mr.  R.  J.  Randolph,  of  Chicago,  looked  after  the  in- 
terests of  the  Excelsior  Electric  Co. 

Mr.  Horace  Keefer,  of  Kansas  City,  electrical  supplies. 

A.  H.  Bauer,  electrician  of  the  Pullman  Palace  Car  Co., 
was  a  prominent  figure  at  the  convention. 

The  National  Electric  Headlight  Co.,  of  Indianapolis, 
Ind.,  distributed  photographs  showing  their  apparatus.  Mr. 
L.  A.  Boyd  and  Geo.  C.  Lyle  in  charge. 

The  Eddy  Electric  Mfg.  Co.,  Windsor,  Conn.,  had  a 
large  exhibit  of  motors.  M.  E.  Baird  and  A.  D.  Newton 
from  the  factory,  also  their  local  agent,  W.  T.  Osborn  and 
their  New  Orleans  agent,  Mr.  E.  H.  McFall,  were  all  on 
hand. 

The  Weston  Electrical  Instrument  Co.  of  Newark,  New 
Jersey,  exhibited  their  handsome  standard  electrical  instru- 
ments. 

The  Phoenix  Glass  Co.,  New  York,  had  a  very  pretty  dis- 
play of  shades,  globes,  etc.,  for  incandescent  fixtures.  Mr. 
A.  H.  Patterson  was  in  charge. 

The  Washington  Electric   Conduit  Co.,  of   Washington, 

D.  C,  had  sample   conduits  on  exhibition  in  charge  of   Mr. 
John  Lyuch. 


The  Fort  Wayne  Electric  Co.  was  represented  by  Mr.  W. 
T.  Buckley  and  Charles  Knight. 

Mr.  Gilbert  M.  Smith,  of  Chicago,  Western  manager  of 
the  Ansonia  Brass  &  Copper  Co.  of  New  York,  was  on 
hand  with  a  magnificent  display  of  wire  for  various  electri- 
cal purposes.  Mr.  Smith  reported  business  in  his  line  very 
good. 

Mr  Paul  W.  Bossart,  of  Kansas  City,  Mo.,  had  a  large 
space  for  his  exhibits  of  the  Mayo  arc  and  incandescent 
dynamos,  motors  and  appliances,  manufactured  under  the 
Mayo  system,  by  the  Rockford  Electric  Mfg.  Co. 

The  Kansas  City  Electrical  Works  was  well  represented 
during  the  convention  by  Mr.  W.  H.  Woodring  and  Mr. 
Geo.  M.  Myers,  two  of  its  enterprising  officials. 

The  C.  &  C.  Motor  Co.  of  New  York,  represented  in 
Kansas  City  by  Floyd  Piatt,  occupied  the  fn'st  space  to  the 
left  of  the  door  on  entrance.  They  had  three,  four  and  fif- 
teen horsepower  motors  on  exhibition.  They  are  made  of 
from  three-horse  to  fifty-horse  power  capacity,  and  can  be 
used  to  run  large  factories,  looms  and  other  machinery. 

Charles  E.  Newton,  representing  the  Jewell  Belting  Com- 
pany of  Hartford,  Conn  ,  had  a  large  exhibition  of  belting. 
This  article  is  used  for  general  and  special  electrical  service 
and  is  made  from  the  centers  of  whole  hides. 

The  Jenney  Electric  Motor  Co.  of  Indianapolis,  Ind., 
was  represented  by  Charles  D.  Jenney,  of  the  original  firm 
of  Jenney  &  Co.,  which  was  formerly  in  Fort  Wayne,  Ind. 

M.  M.  Garvey  had  charge  of  the  standard  voltmeters  and 
ammeters  used  on  dynamite  cruisers  for  ascertaining  the  ex- 
act range,  and  also  for  direct  reading  of  central  stations, 
both  of  light  and  power. 

The  Electric  Supply  Company  occupied  the  little  room 
to  the  right  of  the  entrance  to  the  hall,  and  had  it  fitted  up 
with  every  kind  of  electric  light  specialty  and  appliance  im- 
aginable. From  the  ceiling  was  suspended  an  immense 
Japanese  umbrella,  over  the  rib  points  of  which  fell  vari- 
colored incandescent  light  globes.  F.  S.  Terry,  assisted  by 
G.  T.  Hewes,  was  in  charge. 

The  Charles  Munson  Belting  Co.,  of  Chicago,  was  in- 
creasing the  patrons  of  that  company  by  a  liberal  distribu- 
tion of  highly  complimentary  testimonials. 

Mr.  P.  H.  Alexander,  the  popular  general  manager  of  the 
Sawyer  Man  Electric  Co.,  renewed  old  acquaintances  and 
made  many  new  friends. 

H.  E.  Longwell,  of  Chicago,  represented  the  Westing- 
house  Engine  Co.,  of  Pittsburgh,  Pa. 

The  India  Rubber  and  Gutta  Percha  Company  of  New 
York  had  a  solid  polished  mahogany  sample  board,  showing 
end  sections  of  various  cables  and  conductors  having  Habir- 
shaw  insulation. 

The  models  of  conduits  exhibited  by  Mr  J.  F.  Munsey 
and  Mr.  C.  F.  Coles,  of  Brooklyn,  N.  Y.,  attracted  atten- 
tion. 

Mr.  Frank  O.  Magee,  of  New  York,  with  his  ever-smiling 
countenance,  was  on  hand  representing  the  E.  S  Greeley  & 
Co.,  the  electrical  supply  house. 

Mr.  James  F.  Kelly,  general  sales  agent  of  the  Edison 
Machine  Works,  New  York,  one  of  the  best-looking  gentle- 
men attending  the  convention,  had  an  extensive  display  of 
his  various  grades  of  wires,  etc.,  which  occupied  a  prominent 
place  in  the  gallery. 

Mr.  R.  J.  Randolph  represented  the  Electric  Excelsior 
Co.'s  Chicago  office. 

Young's  automatic  safety  cut-out  was  exhibited  bv  the 
Royal  Electrical  Specialty  Co.  of  New  York,  with  Mr.  J. 
B.  Halsted  in  charge. 

James  F.  Munsie,  the  inventor  of  underground  conduits, 
had  a  large  display  of  insulated  wires  and  other  electrical 
appliances. 

A.  D.  Newton,  of  the  Eddy  Electric  Company  of  Wind- 
sor, Conn.,  reversed  the  old  order  and  had  at  the  Casino  a 
steam  engine  operated  by  an  electric  motor. 

W.  H.  McKinloch  and  F.  W.  Cushing,  of  the  Central 
Electric  Co.  of  Chicago,  were  floating  around  the  Coates 
house,  talking  to  the  boys  and  always  keeping  one  eye  on  a 
future  deal. 

C.  H.  Wilmerding,  treasurer  and  general  manager  of  the 
Arc  Light  &  Pioneer  Company  of  Chicago,  and  who  piloted 
the  party  from  that  city,  is  making  many  friends.  He  sa>s 
he  has  learned  a  thing  or  two  from  the  papers  read. 

H  J.  Conant,  of  the  Evans  Friction  Cone  Company  of 
Boston,  has  been  interesting  visitors  in  the  "new  device 
which  does  away  with  belting,  connecting  directly  with  the 
dynamo  by  means  of  the  cones. 

The  largest  and  most  prominent  exhibit  was  that  of  the 
Sprague  Railway  &  Motor  Company,  which  occupied  quite 
an  amount  of  space  in  the  gallery,  together  with  the  In- 
terior Conduit  &  Insulation  Company.  The  entire  display 
was  under  the  immediate  supervision  of  E.  H.  Johnson,  of 
New  York,  that  wide  awake  gentleman  of  business.  A  map 
of  the  United  States,  marked  where  the  Sprague  System  is 
used,  showed  how  widespread  was  their  system.  Mr.  John- 
son was  accompanied  by  F.'J.  Sprague,  E.  T.  Greenfield 
and  W.  S.  Kelly. 

One  of  the  finest  displays  at  the  hall  was  that  of  English, 
Morse  &Co.,  of  Kansas  City.  A  novel  feature  wssthe  run- 
ning of  a  50  horse-power  Ide  engine  by  an  Eddy  motor. 
The  engine  was  illuminated  with  colored  incandescent  lights 
and  presented  a  pleasing  effect.  There  were  on  exhibition  a 
number  of  appliances  which  English,  Morse  &  Co.,  are  sell- 
ing agents  for. 

The  Crocker- Wheeler  small  motors  attracted  much  atten- 
tion.    Dr.  S.  S.  Wheeler  in  charge. 

The  National  Carbon  company  exhibited  a  fine  line  of 
carbons.  In  keeping  with  the  numerous  improvements 
being  made  in  apparatus,  an  improved  carbon  point, 
adapted  to  the  different  currents  generated  and  peculiar  re- 


quirements  of  each  system  of  lighting  has  been  demanded. 
Represented  by  W.  H.  Lawrence,  W.  C.  Hayes  and  B.  F. 
Miles. 

Mr.  J.  A.  Shultz  exhibited  the  Shultz  Patent  Leather 
Woven  Link  Belt.  It  is  flexible  laterally  and  lengthwise 
in  all  its  parts,  and  is  more  pliable  than  a  flat  belt.  It 
weighs  very  little  more  than  a  flat  belt  of  same  width,  and 
the  form  of  the  links  and  pliable  rods  cause  it  to  adhere 
closely  to  the  pulley,  and  being  so  light  can  be  run  wherever 
belts  are  used. 

George  Cutter,  consulting  electrician  from  Chicago, 
made  a  fine  exhibit  of  weather-proof  wires  made  by  Sim- 
plex Electrical  Co.  He  is  the  western  representative  of 
Pettingell,  Andrews  &  Co.,  of  Boston,  Mass ,  and  also 
handles  many  appliances  that  are  a  necessity  to  the  elec- 
tric light  business. 

The  Electrical  World  issued  a  daily  bulletin,  as  has  been 
its  custom  for  years. 

The  Empire  City  Electric  Co.,  N.  Y.,  was  represented 
by  Mr.  David  Chalmers,  who  saw  that  the  interests  of  his 
well-known  establishment  did  not  suffer. 

Mr.  S.  S.  Leonard,  manager,  western  department  of  the 
Hill  Clutch  Works  of  Cleveland,  Ohio,  had  an  excellent  ex- 
hibit of  his  goods. 

Mr.  Ira  C.  Hubbell  representing  Fairbanks,  Morse  &  Co., 
was  a  prominent  figure  everywhere. 

Mr.  P.  H.  Hover  sustained  the  reputation  of  the  Stand- 
ard Paint  Co.,  of  New  York,  in  his  usual  excellent  manner. 

Mr.  Wm.  R.  Hood  represented  the  electrical  specialties 
of  H.  T.  Paiste,  of  Philadelphia.  Mr.  Hood  added  many 
friends  to  his  already  large  circle  of  acquaintances  by  his 
pleasing  manners. 

Mr.  A.  L  Daniels  represented  Ford's  Machine  Works 
of  Cleveland,  Ohio.  The  patent  trolley  handled  by  this 
firm  is  meeting  with  a  ready  sale  and  general  satisfaction. 

The  Vulcan  Manufacturing  Co.,  Kansas  City,  Mo.,  had 
an  exhibition  stationary  and  rocking  fire  grates. 

G.  E.  Palmer  manager  of  The  Babcock  &  Wilcox  Co., 
Chicago,  was  on  hand. 

Mr.  A.  L.  Daniels,  representing  the  Eureka  Tempered 
Copper  Co.,  Northeast,  Pa.,  had  on  exhibition  some  ex- 
cellent samples  of  tempered  copper  journal  bearings  for 
commutators  and  other  machinery. 

Chas  A.  Schieren&  Co.,  and  the  American  Leather 
Link  Belt  Co.,  had  one  of  the  finest  exhibits  at  the  conven- 
tion. It  was  in  charge  of  Chas.  A.  Schieren  Jr.,  and  F. 
W.  Baugher.  These  people  have  their  link  belts  running  in 
the  principal  electric  railway  and  isolated  plants  in  Kansas 
City  and  have  lately  belted  up  the  Chicago  auditorium 
with  these  belts.  The  New  York  Life  Insurance  building 
in  Kansas  City  is  equipped  throughout  with  their  perfora- 
ted electric  belts. 

The  Boston  Electric  Motor  Company  of  Baltimore  was 
ably  represented  by  their  genial  superintendent,  David  E. 
Evans. 

J.  M.  Ernest  Hofer,  the  Bishop  Gutta  Percha  Company, 
has  a  brilliant  representative,  who  could  always  be  found 
in  the  exhibition  rooms  explaining  the  merits  of  his  goods. 

Among  the  visitors  to  the  convention  are  Mr.  and  Mrs.  F. 
T.  Walton  and  Miss  Walton  of  Philadelphia.  Mr.  Walton  isa 
member  of  the  association  and  takes  a  great  deal  of  interest  in 
electrical  affairs  generally.  He  is  a  wealthy  gentleman  and 
is  proprietor  of  The  Stockton,  the  fashionable  hotel  of  Cape 
May,  N.  J.,  where  the  next  convention  will  be  held.  Mr.  Wal- 
ton is  known  in  the  east  as  "Plunger"  Walton. 

Among  the  resident  ladies  who  have  spared  no  pains  to  make 
pleasant  the  visit  of  the  ladies  accompanying  the  delegation 
were  Mrs.  E.  R.  Weeks,  Mrs.  Dr.  Tiffany,  Mrs.  Jas.  Scammon, 
Mrs.  Edw.  Lasalle,  Mrs.  Wyman,  Mrs.  A.  H.  Caryl,  Mrs.  H. 
C.  Sprague,  Mrs.  Geo.  M.  Myers  and  Mrs.  T.  F.  Clohesey. 

Among  the  ladies  present  at  the  convention  were  Mrs.  C.  O. 
Baker,  Mrs.  S.  S.  Badger,  Mrs.  J.  A.  Corby,  Mrs.  A.  J.  De- 
camp, Mrs.  Geo.  Cutter,  MissM.  E.  Cromie,  Mrs.  W.  J.  Johns- 
ton, Mrs.  J.  E.  Lockwood,  Mrs.  A.  F.  Mason,  Mrs.  A.  H.  Pat- 
terson, Miss  Paine,  Mrs.  C.  E.  Stump,  Mrs.  J.  A.  Seely,  Mrs. 
F.  T.  Walton,  Miss  Walton,  Miss  White,  Mrs.  W.  R.  Kimball, 
Mrs.  W.  H.  Lawrence,  Mrs.  C.  C.  Haskins. 

Mr.  W.  W.  Smith,  J.  D.  Cruise,  Paul  W.  Bossart,  T.  F. 
Clohesey  and  F.  K.  Holtzingei  were  at  all  times  attentive  to 
the  visitors,  pointing  out  the  sights  of  interest  and  conveying 
the  delegates  to  desired  points. 

A  SKETCH  OF  THE  NEW  PRESIDENT. 

Marsden  G.  Perry,  of  Providence,  R.  I.,  the  newly-elected 
president  of  the  National  Electric  Light  Association,  was  born 
in  Rehobeth,  Mass.,  one  of  the  oldest  towns  in  the  common- 
wealth, in  1849,  on  the  2d  day  of  November,  on  the  ancestral 
acres  where  his  ancestors  in  direct  line  had  settled  in  1641,  and 
received  his  education  in  the  schools  of  that  vicinity.  At  the 
age  of  20  Mr.  Perry  located  at  Providence,  and  very  soon  there- 
after turned  his  attention  to  the  business  of  banking,  in  which 
he  is  still  identified  under  the  original  firm  name  of  Perry 
&Co. 

Early  in  1883,  Mr.  Perry  purchased  a  controlling  interest  in 
a  central  station  electric  light  plant  in  the  neighboring  city 
of  Fall  River,  Mass.,  and  in  November,  1884,  he  had  become  so 
thoroughly  impressed  with  the  value  and  importance  of  electric 
light  business  that,  notwithstanding  the  fact  that  his  first 
purchase  was  having  a  hard  struggle  to  maintain  its  existence, 
he  made  a  second  purchase  of  a  controlling  interest  in  the  Nar- 
ragansett  Electric  Lighting  Company  of  Providence,  of  which 
he  is  now  vice-president  and  general  manager.  He  is  also 
president  of  the  Fall  River  Company. 

The  Electro  Mechanic, oi  Kansas  City,  made  its  appearance 
daily.  Editor  Cutler  made  many  friends  by  courtesies  ex- 
tended, both  for  his  journal  and  himself  personally. 

Mr.  Benj.  R.  Western,  of  the  Manufacturing  Advertiser's 
Bureau,  of  New  York,  made  himself  known  to  every  one 
present.  Mr.  Western  devised  the  "Okonite"  railroad  train 
advertisement,  for  which  piece  of  enterprise  he  received  many 
congratulations. 

The  beautiful  silver  badges  with  raised  gold  letters  were 
distributed  quite  generously  and  much  admired. 
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ELECTRICAL  PATENTS  ISSUED  FEBRUARY 

I  ITH. 


-i$6.  Electric  Body-Battery.  Oliver  S. 
Hall,  Marion,  Iowa,  assignor  of  one-half  to 
James  M.  Gray,  fame  place, 

42c.  954.  Electro-Mechanical  Movement 
Samuel  E.  Nutting,  Chicago,  111.,  assignor  to 
the  Nutting  Electric  Manufacturing  Company, 
same  place. 

955.  Electro-Mechanical  Movement 
Samuel  E.  Nutting,  Chicago,  111  ,  assignor  to 
the  Nutting  Electric  Manufacturing  Company, 
same  place. 

364.  Electro  Vote  Indicator  and  Re- 
corder for  Legislative  Bodies.  Wm.  H.  Robin- 
son, Rochester,  N.  Y. 

^75.  Storage  B.ttery.  Charles  Sorley, 
New  York,  N.  Y.,  assignor  to  the  Anglo- 
American  Electric  Light  Manufacturing  Com- 
pany, of  West  Virginia. 

420,984.  Lightning-Arrester.  George  G. 
Bayne,  Fremont,  Neb. 

421.  :■:  6.  Telephone  Transmitter  and  Re- 
ceiver.    Hosea  W.  Libbey,  Boston,  Mass. 

421.cn.  Attachment  for  Telephones.  Geo. 
F.  Newland,  Detroit,  Mich. 

421. C4?-  Regulator  for  Dynamos.  Edward 
Heymann  and  Frank  W.  Heymann,  Boston, 
assignors  to  James  E.  Maynadier,  Taunton. 
Mass. 

421. C55.  Thermo  Electrc  Resistance  Regu- 
lator. Samuel  E.  Nutting,  Chicago,  111.,  as- 
signor to  the  Nutt  ng  Electric  Manufacturing 
Company,  same  place. 

421,081.  Galvanic  Batten-.  Jacob  F.  Mehren, 
Chicago,  111. 

421, cSS.  Conduit  for  Electric  Cables.  Wm. 
P.  Tyler.  Boston.  Mass. 

4  2 1 . : , : .  Starting-Switch  for  Electric  Motors. 
Wm.  A.  Anthony.  Manchester,  Conn.,  assignor 
to  the  Mather  Electric  Company,  same  place. 

421. 114.  Switch-Board.  Wm.  M.  Stewart, 
Schenectady.  N.  Y. 

421,17-.  Safety  Device  for  Electric  Circuits. 
Hermann  Lemp,  Lynn,  Mass,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut 

♦21, 180.  Thermal  Cut-Out  Everett  W.  Lit 
tie,  New  York.  N.  Y. 

421,185.  Electric  Soldering-iron.  Willard 
M.  Miner,  Plainfield.  N.J. 

421,193.  Transmission  of  Power  by  Elec- 
tricity.    Edwin  W.  Rice.  Jr.,  Lvnn,  Mass. 

421,195.  Motor  for  Electric  Regulating  Ap- 
paratus. Friedrich  Ross  and  Asmus  Fransen, 
Vienna.  Austria-Hungary. 

421.207.  Cut-Out  for  Incandescent  Lamps. 
Elihu  Thomson,  Lynn,  Mass. 

421.208.  System  of  Distribution  for  Alter- 
nating Currents.     Elihu  Thomson,  Lynn,  Mass. 

421,214.  Telegraphic  Sounder.  George  W, 
White.  Huntsvi  le,  Ala. 

421,222.  Commutator  for  Dynamos.  Motors, 
etc.  George  H.  Alton  and  William  O.  Wake- 
field, Lynn,  Mass..  assignors  to  the  Thomson- 
Houston  Electric  Company,  of  Connecticut 

421,239.  Railway  Electric  Signal.  Paul  D. 
Cable,  St  Louis,  Mo. 

421,24c  Thermal  Cut-Out.  Philip  Cardew, 
Chatham,  County  of  Kent,  assignor  to  Bernard 
Mervyn  Drake  and  John  Marshall  Gorham, 
Westminster,  England,  patented  in  England  and 
in  France. 

421,294.  Electrical  Spray  and  Vapor  Bath. 
Nathaniel  Lyke,  Wi  liamsport,  Pa. 

421.3:4.  Trolley  for  Electrc  Railways. 
Frank  B.  Rae,  Detroit.  Mich.,  assignor  to  the 
Detroit  Electrical  Works,  same  place. 

421.3C5.  Overhead  Trolley  for  Electric  Rail- 
ways. Frank  B.  Rae.  Detroit,  Mich  ,  a  signer 
to  the  Detroit  Electrical  Works,  same  place. 

421,320.       Collecting    Contact    for    Electric 
Machines.       Albert    Schmid    and    Edward    C. 
Means,   Allegheny,  Pa. ;  said   Schmid   assignor 
to  the  Westinghouse   Electric    Company,  Pitt 
burg,  Pa. 


421.339.  Door  Alarm.  John  F.  Wollensak, 
Chicago,  111. 

421.340.  Electric  Compound  Push.  John  F. 
Wollensak,  Chicago,  111. 

421. 3-1.  Electrical  Communication.  James 
L  Cutler  Piketon,  assignor  to  Joseph  A.  Sul'i- 
van,  Frank  O.  Loveland,  and  Guy  Mallon,  all 
of  Cincinnati,  Ohio. 


NEW  PUBLICATIONS. 


Mr.  Edward  Trevert,  of  Lynn,  Mass.,  has  just 
issued  "Everybody's  Hand-book  of  Electric  : 
which  is  published  to  supply  the  demand  thee  is 
for  a  brief  outline  of  the  various  systems  of  electric 
lighting,  etc.  This  book  will  just  fill  this  want.  It 
not  only  describes  the  special  features  of  the  various 
systems  of  lighting,  but  a'so  describes  electric 
lamps,  electric  motors,  electric  railways  and  the 
process  of  electric  welding.  In  addition  to  these 
subjects  there  is  much  other  information  of  value. 
The  book  will  be  found  very  convenient  for  refer- 
ence, particularly  by  the  layman,  because  he  will 
not  have  to  search  through  a  great  volume  of  mat- 
ter to  get  the  information  he  wants.  This  book 
tells  him  plainly  and  briefly.  The  glossary  of  elec- 
trical terms  at  the  back  of  the  book  will  be  valuable 
to  beginners,  and  will  materially  aid  in  the  study 
of  the  science.  The  price  of  this  valuable  little 
book  is  but  25  cents,  and  it  is  published  by  the 
Bubier  Publishing  Company,  of  Lynn,  Mass.  The 
same  author  has  also  issued  a  little  work  on 
"  How  to  make  Electric  Batteries  at  Home."' 
Plain  directions  are  given,  and  any  one  with  or- 
dinary mechanical  ingenuity  can  make  any  one  of 
the  various  batteries  treated  of. 

This  latter  book  is  printed  by  the  same  company, 
and  the  price  is  the  same  as  that  of  the  first  named. 
Both  books  are  well  illustrated,  and  their  low  price 
brings  them  within  the  reach  of  all. 


Welding  by  Electricity. — It  seems  not  im- 
probable that  the  indention  of  the  electric  weld- 
ing process  may  lead  to  a  series  of  discoveries 
in  the  same  field  not  less  remarkable  than  the 
original  one.  Many  interesting  phenomena 
have  been  brought  to  light  lately,  the  latest  of 
which  is  the  improved  me  hod  of  electric  weld- 
ing devised  by  Mr.  C.  L.  Coffin.  He  finds  that, 
after  the  two  pieces  to  be  welded  have  been 
joined  together,  a  better  weld  may  be  obtained 
by  ceasing  to  press  the  joints  together  and  ap- 
plying stress  tending  to  separate  the  joint  while 
the  current  is  passing,  taking  care,  however, 
not  to  rupture  the  weld.  This  action  is  claimed 
to  increase  the  electrical  resistance  of  the  joint, 
and  consequently  to  increase  the  heat.  This 
force  is  applied  only  for  a  short  time,  and 
the  joint  is  finished,  as  usual,  by  rolling  or 
hammering. 

Electric  Street  Cars  in  Cincinnati. — Actuated 
by  the  example  of  Minneapolis,  where  lhe 
street  railway  company  has  thrown  aside  $400,- 
000  worth  of  new  cable  apr a'atus  before  laying 
a  foot  of  it,  and  is  now  equipping  no  miles  of 
track  with  electric  motors.  Cincinnati  is  serious- 
ly considering  the_question  of  adopting  elec- 
tricity on  all  the  city  lines.  It  is  generally  be- 
lieved that  this  will  not  only  add  to  the  profits 
of  the  local  street  railway  company,  but  will 
act  as  a  material  impulse  to  the  growth  of  the 
suburbs. 


The  Nlw  York  State  Electric  Lighting  As- 
sociation.— This  assrciation  has  been  organized 
and  the  fol'owing  officers  elected  :  President, 
T.  F.  Nevins  :  first  vice-presidtnt,  C  R.  Hunt- 
ley ;  second  vice  president.  W.  H.  Browne ; 
secretary  and  treasurer,  E.  A.  Maher.  Executive 
Committee — Mr.  T.  F.  Nevins,  Brooklyn  :  C  R. 
Huntlev.  Buffalo;  W.  H.  Browne,  New  York ; 
E.  A.  Vlaher.  Albany:  B.  B  Odell,  Ne»burg; 
J.  J.  Moore,  New  York  ;  F.  A.  Cheney,  Elmira  : 
A.  B.  Smith,  Poughkeepsie  ;  Geo.  A.  Redman. 
Rochester. 


The  Electbic  Motor.  —  It  is  hard  to  realize 
what  wonderful  proportions  the  use  of  the  elec- 
tric motor,  the  most  convenient  and  reliable 
method  of  distributing  power  known  to-day, 
has  attained.  There  are  now  in  operation  in 
the  United  States  stationary  electric  motors  ag- 
gregating between  3,occ  and  10,000  horse  power, 
besides  6,000  to  8,00:  small  motors,  fan  outfits, 
etc.  The  confidence  of  the  public  in  the  electric 
motor  as  the  most  reliable  and  economical 
power  available  is  now  an  assured  fact,  which 
is  becom  ng  more  evident  even-  day  by  the  de- 
mand for  power  in  shops  and  factories  using 
from  20  to  100  horse  power,  and  even  higher. 


Electricity  in  Photo- Engraving.  —  In  com- 
mercial photo  engraving,  zinc  etching,  and  the 
gelatine  relief  pro.  ess.  it  is  absolutely  necessary 
that  the  exposure  be  properly  timed,  the  period 
depending  on  the  depth  of  shading  required. 
Any  increase  in  the  duration  of  the  exposure 
will  cause  what  is  termed  an  "overprint,'' 
which  is  not  satisfactory,  as  the  finer  lines  of 
the  original  are  not  produced.  An  electric 
alarm  has  now  been  devised,  which  gives 
warning  by  the  ringing  of  a  tell  of  the  proper 
exposure,  so  that  the  operator  is  free  to  attend 
to  other  duties  without  fear  of  neglect  or  over- 
exposure of  the  plate. 


ess  of  Electric  Traction  in  London. — 
The  semi-annual  report  of  the  North  Metro- 
politan Tramway  Company,  of  London,  on 
the  subject  of  electric  traction  on  the  Barking 
Road  section  of  their  line  shows  very  gratifying 
results.  The  electric  cars  have  run  34,366  miles 
and  have  carried  469,095  passeng  rs.  The  co>t 
to  the  company  for  electric  traction  has  been 

_  d.  per  mile  run  (including  the  wages  of 
drivers),  which  is  le?s  than  the  average  co-t  per 
mile  run  for  horse  traction  over  the  entire  svs- 
tem.  The  Barking  Road  section  is  a  short 
single  line  with  loops,  requring  only  a  low 
mileage,  with  a  small  number  of  cas,  which 
does  not  offer  such  facilities  for  economic 
working  as  a  longer  line  would,  with  a  higher 
mileage  and  more  ca-s  worked  by  a  larger  in- 
stallation ;  but  the  result  of  the  working  of 
electric  cars  on  the  Barking  Road  justifies  the 
directors  in  hoping  that  Parliament  will  sanc- 
tion the  introduction  of  electric  power  over  the 
company  s  system  and  enable  them  to  extend 
its  application  to  other  lines. 

Such  a  reference  to  the  work  of  the  cars  on 
the  Barking  road  is  very  gratifying  and  en- 
couraging for  the  future  of  electric  traction 
general 

Waste  of  Energy.— It  is  held  that  even  the 
very  best  steam  engines  lose  90  per  cent  of  the 
heat  generated  in  their  furnaces,  and  it  has  also 
been  shown  that  in  the  incandescent  electric 
lamp  only  5  per  cent,  of  the  electricity  con- 
sumed is  converted  into  light,  the  rest'  being 
lost  in  heat.  So  it  is  not  so  much  lhe  problem 
of  the  scientists  to  discover  new  forces,  per- 
haps, as  to  invent  some  way  of  reducing  the 
waste  that  takes  place  in  usage  of  those  we 
have.  When  perfect  combustion  cf  fuel  is 
accomplished,  and  when  electricity  can  be 
quickened  into  light  without  the  intermediation 
of  heat,  then  if  we  have  not  reached  the  millen- 
nium, we  may  look  for  other  forces  to  subju- 
gate.   

The  Electric  Novelty  Company. — Articles  of 
incorporation  of  the  Electric  Novelty  Companv 
have  been  recorded  in  the  county  clerk's  o: 
at  Newark,  N.  J.  The  company  wii]  manu- 
facture telegraph  ins  rumenis  and  eleciric  ap- 
pliances. The  capital  is  $45,ccc.  The  place 
of  business  is  Montclair.  The  incorporators  are 
Walter  P.  Phillips,  Charles  H.  Bogle,  Frederic 
N  Bassett  of  New  York  ;  Thomas  R.  Taltavall 
of  Montclair:  R.  S.  Howland  of  Providence- 
A.  H.  Sweet,  of  Norton.  Mass.,  and  Nettie  B. 
Ryder,  of  Taunton,  Mass 
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SPRAGUE  ELECTRIC  SNOW-PLOW. 


HEATING  BY  ELECTRICITY. 


PHILADELPHIA  NOTES. 


We  illustrate  in  this  issue  of  our  paper  a  new 
Electric  Snow  Plow,  which  has  just  been  manufac- 
tured by  the  Sprague  Electric  Railway  and  Motor 
Company.  This  plow  is  fitted  with  two  15  H.  P. 
improved  Sprague  Motors,  and  is  so  arranged 
that  it  can  be  run  either  forward  or  backward,  sim- 
ilar to  an  ordinary  Sprague  Electric  car.  The  re- 
duction in  gearing  between  the  motors  and  the  car 
axles  is  greater  than  in  the  ordinary  Sprague  Car, 
so  that  a  large  amount  of  power  is  available  from 
the  motors  in  case  of  necessity.  Jt  is  estimated 
that  this  plow  will  clear  the  track  more  speedily  and 
effectually  than  an  ordinary  snow-plow  drawn  by 
twelve  horses. 

The  view  shown  is  from  a  photograph  of  a  plow 
•which  has  been  in  operation  for  some  lime  on  the 
Troy  and  Lansingburg  Street  Railway,  Troy,  New 
York.  Although  the  season  has  not  offered  any 
chance  to  show  the  great  capabilities  of  this  plow 
on  that  roa  1,  the  plow  has  effectually  taken  care  of 
several  light  falls  of  snow  which  have  obstructed 
the  tracks  this  winter. 


What  the  possib:lities  may  be  in  the  applica- 
tion of  electricity  to  warming  buildings  is  be- 
yond conjecture,  but  experiments  in  this  line 
have  been  made  by  Dr.  W.  Leigh  Burton, 
although  his  efforts  have  been"  directed  mainly 
to  the  heating  of  railway  cars.  It  is  stated  that 
the  current  is  passed  through  a  system  of  re- 
sistance coils.  Each  coil  is  enclosed  in  a  cast- 
iron  case,  forming  the  radiating  surface  coils. 
The  resistance  coils  are  covered  with  diy.  pow- 
dered clay,  for  the  purpose  of  absorbing  the 
heat  from  the  wins,  and  thus  preventing  them 
from  burning  out.  The  electric  current  supplied 
to  the  heaters  has  a  force  of  80  volts,  and  each 
heater  is  expected  to  use  about  2}i  amperes  of 
current,  each  heater  having  a  resistance  of  35 
ohms,  it  being  found  by  experiment  that  such  a 
current  raises  the  temperature  of  a  heater  about 
200  deg.  Fahrenheit.  The  heaters  are  arranged 
under  alternate  seats  on  either  side  of  the  car. 
It  is  proposed  to  generate  the  current  for  these 
heaters  by  dynamos  driven  from  the  car  axles, 


SPRAGUE    SNOW    PLOW. 


We  understand  that  the  Sprague  Electric  Rail- 
way and  Motor  Company  have  nearly  completed  a 
special  sweeper  and  track  cleaner  for  clearing  the 
track  of  dust,  dirt,  slight  snow  falls  and  other  im- 
pediments. This  sweeper  will  be  operated  by  the 
Sprague  improved  motors,  and  will  be  illustrated 
in  these  columns  as  soon  as  completed. 


Electrical  Executions. — The  commission  to 
test  the  electrical  execution  apparatus  in  this  State 
have  rendered  their  report.  They  are  of  the  opin- 
ion that  the  apparatus  at  Sing  Sing,  Auburn  and 
Dannemora  can  be  used  successfully,  and  that  there 
is,  in  their  opinion,  no  cause  to  apprehend  any 
failure.  They  found  that  German  silver  wire  was 
the  best  to  be  used. 


The  Pennsylvania  Railroad   Company  seem    to 
be    bent    upon     assuming     and     maintaining    a 
eading  position  when  it  comes   to    a  question  of 
improvement   in  means   of  comfort   and   modern 
ideas.     They  have   lately   replaced    their   storage 
battery  system  of  electiic  lighting  for  their  magnifi- 
cent and  extensive  general  offices  on  Fourth  street 
with  one  of  the  finest  isolated  plants  in  this  city. 
It  consists  of  one  Watts  Campbell  and  one  Corliss 
engine,    each  of   125  horse  power,  in   connection 
with  two  United  States  dynamos  with  a  capacity  of 
600  lights  each,   making  a  total  of  1,200   1  ghts. 
The  plant  is  so  arranged  that  the  building  can  be 
lighted  at  all  hours,  and  the  hundreds  of  employes 
of  the  immense  establishment  will  be  sure  to  ap- 
preciate the  benefits  of  the  new  system.     The  tug 
International,    owned   by    Peter   Wright  &   Sons, 
which  sailed  from  this  port  Thursday  the  6ih  inst. , 
is  the  largest  one  in  the  world.     She  is  destined 
for  the  West  Indies.     Her  electric  lighting  plant  is 
the  finest  of  its  kind  known,  and  was  furnished  by 
the  Philadelphia  office  of  the  United  States  Electric 
Light  Company,  consisting  of  a  graded  incandes- 
cent system,  whereby  from  16  to  100-candle  power 
may  be  obtained  ;  four  arc  lights  of  2,000-candle 
power,  and  one  search  light  of  6, coo-candle  power. 
There  are  two  dynamos,  one  arc  and  one  incan- 
descent, and  they  are  set  up  so  as  to  be  interchange- 
able without  the  loss  of  a  moment's  time.     Mr. 
H.  T.  Paiste  was  unable  to  attend  the  Electric  Light 
Convention  on  account  of  the  large  inciease  in  his 
business   which   necessitated   a  removal  from  his 
Chestnut  street  establishment   to  th«  recently  re- 
modelled and   enla'ged  building  at  Twelfth   and 
Market  sts. ,  where  he  is  now  comfortably  located 
in  large,  light  and  airy  quarters.     He  has  sent  to 
represent  him  a  very  capable  man,  and   his  inter- 
ests will  be  well  looked  after.     The  growth  of  Mr. 
Paiste's  business  in  incandescent  lighting  supplies 
is   a   pretty  thorough  endorsement   of  the   man's 
business  capabilities,   and   of  the   character  of  the 
goods  he  supplies,   the  leading  line  of  which  is  his 
compact  and  handy  incandescentswitch.    An  exp'o- 
sion  occurred  from  an  electric  lightconduit  on  North 
Broad  street  a  short  time  ago,  and  was  at  the  time 
declared  by  many  to  have  been  caused  by  electric 
light  wires,  but  it  was  so  easily  traced  to  a  broken 
gas  main  that  it  has  thoroughly  disarmed  the  resi- 
dents of  their  belief  in  the  danger  of  electric  light 
wires  or  their  conduits.     The  city  officials  are  to 
be  commended  for  their  promptitude  in  placing  the 
blame  where  it  belonged,  thus  doing  justice  to  the 
electric  lighting  companies  of  the  city. — Electro. 


a  surplus  of  current  being  produced  and  stored 
for  use  when  the  car  is  disconnected  from  a 
train,  or  employed  to  illuminate  the  cars  with 
incandescent  lamps.  To^heat  a  car  standing  in 
the  yard,  it  is  proposed  to  establish  dynamos  at 
the  stations  where  cars  are  stored.  These  heat- 
ers, once  constructed,  are  expected  to  be  per- 
manent fixtures,  requiring  no  further  attention. 
The  moderate  rise  of  temperature  produced 
precludes  all  danger  of  fire,  it  is  stated,  and  it 
is  impossible  for  the  resistance  wires  to  be 
burned,  unless  the  surrounding  clay  is  raised  to 
the  burning  temperature  of  the  wire.  The 
probability  of  electricity  becoming  a  rival  of 
steam  and  water  as  a  heating  medium,  is  too 
remote  for  consideration  at  present. — Master 
Steam  Fitter. 


Electricity  the  Issue  in  an  Election.  — The 
issue  in  the  coming  municipal  elections  in  Mil- 
waukee, Wis.,  is  on  the  question  of  electric 
lighting  by  the  city.  The  advocates  of  the  city 
plant  scheme  are  making  an  active  canvass,  and 
are  working  against  candidates  who  are  not 
pledged  to  favor  city  lighting. 


The  Edison  Company  in  California. — The  Edi- 
son Electric  Light  Co.  of  San  Franci-co  have 
petitioned  for  a  franchise  to  construct  under- 
ground conductors  for  electric  light  wires  for  a 
term  of  25  years.  A  50  years'  franchise  is  sought 
by  the  same  company  in  Oakland,  Cal.,  for  the 
same  purpose. 


Superiority  of  the  Electric  Car. — A  Boston 
paper  in  commenting  on  an  accident  to  a  cable  car 
in  this  city  recently,  through  the  failure  of  the 
brake  to  work,  says  "the  failure  of  a  brake,  brings 
to  the  front  again  one  of  the  chief  points  of  superi- 
ority of  the  electric  car,  namely,  the  possibility  of 
an  almost  instant  reversal.  If  the  brake  of  an  elec- 
tric car  fails,  the  current  can  be  reversed  and  the 
car  brought  to  a  standstill  or  even  started  in  an  op- 
posite direction,  quicker  than  any  other  method 
used  on  street  railways,  and  this  is  unquestionably 
one  of  the  strongest  reasons  why  the  electric  car  is 
best  suited  to  run  at  a  high  rate  of  speed  inordi- 
nary city  or  suburban  streets. 


Fraudulent  Electrical  Devices. — The  manu- 
facture and  sa'e  of  electric  bells,  brushes,  shoes, 
pads,  etc.,  has  reached  such  proportions  in 
England  that  an  effort  is  being  made,  in  the 
interest  of  an  ignorant  and  deluded  public,  to 
restrict,  if  it  is  impossible  to  repress,  the  traffic 
in  such  fraudulent  appliances.  A  man  who  sold 
an  "eleciro  pathic  t  elt."  which  was  warranted 
to  cure  sciatica,  lumbago,  Bright's  disease,  and 
a  host  of  other  ailments,  has  recently  been  ar- 
rested and  fined  for  obtaining  money  under 
false  pretenses. 


Another  Municipal  Plant. — Mansfield,  Ohio, 
proposes  to  have  her  own  plant  for  lighting  the 
streets  and  public  buildings. 


THE    ELECTRIC    AGE. 


A  TRIP  TO  EXCELSIOR    SPRINGS. 


At  3:30  p,  m.    February  :>f  the  mem- 

bers of  the  National  Electric  Light  Association 
and  their  friends  took  a  Chicago,  Milwaukee  A.- 
Paul special  train  for  Excelsior  Springs. 
The  run  to  the  springs  was  made  in  about  an 
hour,  all  stops  being  avoided  except  those  at 
crossings.  At  ihe  Springs  depot  the  party  took 
stages  and  hacks  and  the  procession  was  an  as- 
tonishment to  the  residents  of  the  health  resort. 
The  guests  alighted  at  the  Empire  spring,  where 
each  was  requested  to  get  cured  before  dinner. 

The  electricians  were  shown  through  the 
hotel,  and  the  opera  house  was  illuminated  for 
the  occasion.  Every  attention  was  paid  by 
those  connected  with  the  hotel  to  the  comfort 
of  the  visitors,  which  all  enjoyed. 

Promptly  at  6  o'clock  dinner  was  announced, 
and  though  every  table  in  the  hall  was  com- 
fortably filled,  no  one  was  crowded  out  The 
menu  card  was  beautifull)-  executed.  The  out- 
side front  was  a  blue  cloud  with  "'The  Elms, 
Excelsior  Springs,"  in  raised  letters  and  a  clas- 
female  face  eclipsing  a  moon  in  the  upper 
left  hand  corner,  and  on  the  outside  back  was 
the  insignia  of  the  association. 

The  menu  itself  left  nothing  to  be  desired. 
Everything  that  was  anywhere  near  in  season 
was  obtained  for  the  repast  and  some  things 
that  were  not 

The  dinner  occupied  nearly  an  hour  and  a 
half.  Music  was  furnished  by  a  mandolin  club 
which  was  brought  down  from  Kansas  City. 

While  the  coffee  was  being  passed,  President 
Weeks  sent  round  word  that  he  wished  the 
guests  to  remain  seated,  and  shortly  after  he 
rapped  for  order,  and  said: 

"I  don't  propose  to  make  this  occasion  any- 
thing than  that  which  Mr.  Holden  desires  it.  an 
informal  dinner,  but  I  do  desire  to  propose 
toast  of  the  '  cup  that  cheers  but  does  not  ine- 
briate.'  and  ask  Mr.  Holden  to  respond." 

There  were  calls  for  Mr  Holden,  who  rose 
and  said: 

"  I  feel  that  Mr.  Weeks  has  put  me  in  the  po-i- 
tion  of  the  man  who  would  seek  to  turn  on  the 
light  without  seeking  first  to  generate  the  cur- 
rent But  I  can  say  to  you,  ladies  and  gentle- 
men of  the  National  Electric  Lignt  Association, 
on  behalf  of  the  Chicago.  Milwaukee  ft  St  Paul 
Railway  Company  and  the  Excel-ior  Springs 
Company.  I  bid  you  a  cordial  and  unstinted 
welcome  to  this  house.  Of  all  the  forces  of 
nature  electricity  is  the  most  subtle.  We  talk 
of  gravitation  that  draws  the  feather  to  the  floor 
and  that  holds  the  world  in  its  place,  but  who 
can  t-U  what  it  is  ?  And  we  talk  of  electricity 
that  flashes  over  the  country  with  the  speed  of 
thought  and  carries  our  thoughts  with  it ;  that 
imitates  our  great  solar  fire  and  almost  enables 
us  to  do  without  it ;  that  drives  our  railway 
cars,  and  by  practically  decreasing  the  time  of 
travel  brings  us  nearer  to  each  other,  as  each 
day  discovers  new  improvements.  Perhaps  of 
all  the  mysteries  ol  nature  e'ectricity  is  the  most 
deeply  buried  of  all  those  that  lie  hidden  within 
the  veil  that  hides  the  answer  to  the  great  ques- 
tions that  constantly  arise  in  the  mind  of  man. 
Between  the  conditions  that  surround  the  savage 
when  electricity  only  existed  to  terrify  him  and 
to  day,  when  it  has  been  harnessed  to  the  use 
of  man,  what  a  vast  difference  there  is,  and  it  is 
due  principally  to  your  intelligence,  gentle- 
men, that  this  change  has  been  brought  about, 
that  intelligence  which  makes  you  welcome 
here  and  everywhere. 

"  It  is  hardly  suitable  for  me  to  speak  of  Ex- 
celsior Springs,  of  which  probably  many  of  you 
have  never  heard,  but  I  could  tell  you  of  hun- 
dreds who  have  arrived  here  sick,  crippled, 
almost  dead,  and  gone  away  in  perfect  health 
and  with  a  promise  of  long  life  that  they  never 
dreamt  of.  But  this  is  not  my  intention  here 
to-night.  I  can  only  remind  you  that  if  sickness 
should  ever  assail  you  to  remember  the  life-giv- 
ing waters  that  flow  from  the  rocks  of  Western 
souri.     Come  to  us  and  recover." 


Mr.  Holten's  speech  was  followed  by  hearty 
applause,  and  the  guests  then  left  the  dining 
room.  The  half  hour  before  train  time  was 
passed  in  conversation  and  in  listening  to  the 
music  of  the  guitars  and  mandolins.  Just  be- 
fore leaving  the  hotel  Mr.  T.  F.  Clohesey  an- 
nounced from  the  stairway  in  the  office  that  he 
had  been  requested  by  some  of  the  guests  to 
propose  three  cheers  for  the  hotel  company  and 
the  railway  company  and  they  were  given  with 
an  energy  that  shook  things.  The  hotel 
coaches  were  again  boarded  and  the  procession 
retraced  its  way  to  the  depot,  the  occupants 
of  the  vehicles  enlivening  themselves  and 
arousing  all  within  half  a  mile  by  singing 
everything  that  is  popular. 

The  whole  affair  was  a  very  pleasant  one  and 
reflects  the  greatest  credit  on  those  who  managed 
it,  as  well  as  on  the  hotel  company  who 
proffered  it.  Evervthing  was  perlectl)'  calcu- 
late. 

The  visitors  were  greatly  surprised  to  find 
such  a  hotel  as  The  Elms  so  for  from  salt  water. 
It  seemed  as  if  they  could  hardly  realize  that 
Missouri  had  reached  such  a  high  degree  of 
civilization  as  to  require  a  summer  resort,  and 
when  they  found  that  The  Elms  was  open 
throughout  the  year  it  was  astounding. 


ELECTRICAL    HEATING     AND   COOKING. 


ELECTRICAL  STATISTICS  FOR  THE 
CENSUS 


In  a  circu'ar  Mr.  A.  J.  De  Camp,  of  Phila- 
delphia, 1  st  Vice-President  of  the  National 
Electric  Light  Association,  urges  the  electrical 
trade  to  take  advantage  of  a  bill  now  before 
a  Senate  and  House  Committee  to  secure  the 
necessary  authority  for  making  a  complete  in- 
vestigation of  the  electrical  industry  for  the 
coming  census. 

This  investigation  shou'd  include  all  neces- 
sary detals  pertaining  to  underground  and 
aerial  construction,  underground  and  aerial  cur- 
rents, the  character  and  voltage  of  all  currents 
and  their  uses  Lamps  in  use  (arc  and  incan- 
descent), and  how  wired  for  residences,  com- 
mercial and  municipal  service  ;  motors  in  use 
for  stationary  service  and  motor  cars  ;  income 
and  expenses,   etc. 

An  inquiry  should  also  be  instituted  through 
sources  independent  of  those  interested  in  the 
industry,  as  to  casualties  resulting  from  the 
use  of  electric  currents,  both  as  to  fire  and  to 
personal  injuries.  This  investigation  should  be 
made  in  all  cities  of  10.000  population  and 
over.  The  information  should  be  obtained  from 
underwriters,  the  records  of  fire  departments, 
coroner-  -  -ties,  health  boards  or  commis- 
sioners, or  from  whatever  source  of  informa- 
tion that  may  e  The  investiga- 
tion should  also  make  a  comparative  statement 
between  the  casualties  resulting  from  electric 
currents,  and  the  use  of  other  agents  employed 
for  similar  purposes. 

To  accomplish  this  object  it  is  recommended 
that  all  persons  interested  in  electrical  matters 
make  a  personal  effort  to  urge  upon  the  com- 
mittees having  the  bill  in  charge  the  nece:-- 
for  having  these  provisions  included  therein. 
Directions  for  the  proper  procedure  in  this 
matter  are  given  and  it  is  hoped  that  prompt 
and  general  action  will  be  taken  by  the  electri- 
cal trade  to  secure  this  important  result.  An 
appropriation  is  to  be  asked  for  the  purpose  of 
carrying  out  this  investigation.  The  value  of 
the  information  which  can  be  secured  in  this 
way  is  beyond  measure,  and  the  opportunity  to 
get  it  should  not  be  allowed  to  pass  unnoticed. 


One  of  the  features  .hibition  was  the 

display  of  the  •■  Royal  Silk  MTg  Co..  of  2  &  4  9 
street.  New  York.  This  firm  is  manufacturing  a  silk  ma- 
chine towel  for  wiping  and  cleansing  machinery;  its  advan- 
tage- ibsorbing  power  leaves  no 
lint  or  fibre  and  is  absolutely  non-conbustible:  it  can  be  washed 
times  and  in  use  is  50  per  cent,  cheaper 
thai.  1  mmended  veiy  highly.  Mr.  A.  J.  Mayer 
was  in  chi 

Perret  motors  on  exhibition    attracted    considerable 

and  made  manr   friends   for  the    Elektron  Manufacturing; 
Co.,  of  Brooklyn,  K.  Y. 


One  of  the  most  interesting  features  of  last 
week's  convention  was  the  electrical  exhibition 
of  a  Kansas  City  inventor,  C.  H.  Talmage,  who 
for  several  months  past  has  been  working  on  a 
new  electrical  heater.  This  heater  is  not  yet  on 
the  market,  being  still  somewhat  in  the  experi- 
mental stage,  but  such  progress  has  been  made 
that  ul'imate  success  is  believed  assured. 

Like   many    electrical    machines   this    heater 
depends  ut>on  the  principle  of  induction,  that  is, 
the  principle  by  virtue  of  which  a  current  in  one 
wire  induces  another  current  in  a  parallel  wire. 
For  this  purpose  it  is  necessary   that  both  wires 
be  insulated  from  each  other  and  from  the  solt 
iron  core   around   which   they  are   wrapped     A 
current  of  high  intensity — say  one  thousand  volts 
— is  produced  at  the  electric  light  station.     This 
is  brought   to   the  pole   outside  of  the   building, 
w'here  as  much  as  may  be  desired   can  be  trans- 
ferred  by   induction    to  a  local   circuit  of  lower 
pressure.     This   local   current   is  taken    into   the 
heater   and   made  to   induce   another  current   of 
greater  quantity  but  still   lower  intensity.     Com- 
paratively little  energy  is  wasted.     Finally  a  large 
quantity  or  volume  of  electricity  of  low  inter, 
passes  through  a  good  conductor.     That  produces 
heat 

In  Mr.  Talmage's  heaters  a  current  of  fifty  volts 
and  ampere  is  converted  into  a  current  of  one- 
sixth  volt  and  nearly  333  amperes.  The  original 
current  gives  a  little  heat,  but  the  induced  current 
gives  off  two  or  three  hundred  times  as  much. 
The  original  current  is  not  strong  enough  to 
produce  a  dangerous  electrical  shock  and  the 
induced  current  is  in  this  respect  absolutely  harm- 
less 

The  great  advantage  of  these  heaters  is  the 
facility  and  economy  of  d  stribution,  making  it 
possible  to  heat  every  house  in  the  city  from  one 
great  central  station  and  thus  have  all  the  coal  for 
heating  purposes  burnt  at  one  place,  where  they 
would  naturally  have  the  best  possible  appliances 
and  be  enabled  to  get  the  greatest  possible  ene:. 
outofthe  coal.  This  would  enable  them  to  sell 
electric  heat  delivered  to  any  house  in  town  at  a 
figure  very  little  in  excess  of  what  coal  cc  sis  that 
particular  house  buying  it  in  small  quantities.  It 
can  be  taken  into  any  isolated  house  nearly  as 
economically  as  in  a  block,  thus  being  superior  to 
s'^am  healii  - 

Another  advantage  claimed  for  Talmage's 
heaters  as  arranged  is  that  they  are  absolute  y  au- 
tomatic in  their  action  and  will  hold  a  room  at  an 
even  temperature  wi.hin  two  degrees  of  heat  This 
is  accomplished  by  the  action  of  an  automatic 
switch,  a  composite  strip  of  metal.  The  bottom 
p  ece  of  metal  expands  under  heat  faster  than  the 
top  one,  which  causes  the  whole  strip  to  bend 
upward,  and  as  it  bends  upward  the  free  end 
breaks  the  electric  circuit  and  shuts  off  the  current 
The  heater  has  a  large  amount  of  heat  stored  in 
its  interior,  and  it  takes  some  time  for  it  to  cool 
off,  and  meantime  the  temperature  of  the  room 
mav  rise  a  decree  or  two  above  the  temperature  at 
which  the  current  was  broken.  As  soon  as  the 
temperature  of  the  room  falls  ihe  few  degrees 
necessary  the  automatic  switch  will  make  con- 
nection again.  This  switch  will  be  so  regulated 
that  the  temperature  may  be  mamtained  at  any 
degree  required.  These  heaters  can  also  be  used 
for  cooking  purposes. 

Mr.  George  M.  Myers,  of  Kansas  City,  will 
long  be  remembered  by  nds  who  attend- 

ed the  late  convention.  Mr.  Myeis  spared 
neither  pains  nor  expense  to  make  every  mem- 
ber happy  and  comfortable.  That  he  succeeded 
in  his  efforts  is  evidenced  by  the  numerous 
votes  of  thanks  he  received  daily  Mr.  M 
was  always  on  hand  ready  and  willing  to  ac- 
company those  desiring  a  guide,  or  to  accom- 
modate those  in  search  of  information  Mr. 
Myers  has  earned  the  good  will  of  all  those  wno 
had  the  pleasure  of  making  his  acquaintance, 
and  they  are  unanimous  in  voting  him  one  of 
nature's  noblemen. 
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PARASITIC    CURRENTS    IN 
ARMATURES. 


DYNAMO 


Not  only  must  the  greatest  care  be  taken  in  lam- 
inating armature  cores  and  keeping  their  support- 
ing structures  out  of  the  magnetic  field,  but  to  pre- 
vent the  generation  of  parasitic  currents  in  the  ar- 
mature conductors  themselves  suitable  precautions 
must  be  taken.  It  has  been  already  stated  that  in 
any  piece  ofmetal  moved  in  a  varying  magnetic  field 
E.  M.  Fs.  are  induced,  and  obviously  these  E.M.Fs. 
are  a  source  of  loss  if  they  cannot  be  usefully  direct- 
ed, since  the  currents  to  which  they  give  rise  instead 
of  serving  our  purpose  in  the  external  part  of  the 
circuit  are  wholly  expended  in  heating  the  metal 
in  which  they  are  generated.  The  old  lecture  ex- 
periment of  rotating  a  disc  of  copper  between  the 
poles  of  a  magnet  until  it  gets  hot,  amply  illustrates 
the  truth  of  these  observations. 

When  the  angular  width  of  the  conductor  on  the 
armature  is  considerable  it  is  necessary  to  adopt 
measures  for  the  prevention  of  parasitic  currents. 
Consider  an  armature  wound  with  a  rather  wide 
conductor :  when  a  length  of  this  occupies  a  posi- 
tion approximately  at  right  angles  to  the  brushes  a 
certain  number  of  lines  offeree  cut  through  its  flat 
side,  when  on  the  other  hand  it  is  opposite  a  brush 
the  lines  cutting  it  are  naught.  During  the  motion, 
then,  a  certain  number  of  lines  has  been  subtracted 
from  the  flat  surface,  and  an  E. M.F.  has  been  gen- 
erated in  consequence.  We  have  seen  in  previous 
articles  that  the  same  result  is  arrived  at  whether 
we  consider  E.  M.  F.  as  due  to  a  change  in  the 
number  of  lines  enclosed  by  a  coil,  or  due  to  the 
separate   components  of  the  coil    cutting  lines  of 
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small,  the  currents,  of  course,  being  proportionate- 
ly large.  If  we  put  a  slit  in  the  conductor,  as  at 
b,  thus  dividing  it  into  two  parts,  separated  from 
each  other — save  at  the  ends  which  remain  con- 
nected—we still  have  the  E  M  F.  in  the  same 
direction,  but  the  current  which  results  is  com- 
pelled, by  reason  of  the  division  of  the  conductor 
to  take  a  path  of  comparatively  great  resistance, 
and  the  heat  generated  is  reduced.  It  is  difficult 
to  understand  how  subdividing  the  conductor 
should  make  any  difference  to  the  heating,  since, 
though   we    have   increased   the    resistance   of  the 
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FIG.     I. 

force.  Accordingly  if  lines  have  been  subtracted 
from  the  flat  surface  of  the  conductor  during  the 
motion,  one  of  its  edges  must  have  cut  more  lines 
than  the  other.  These  considerations  suggest  the 
most  obvious  way  of  reducing  parasitic  currents, 
namely,  increasing  the  diameter  of  the  armature 
and  making  the  pole  pieces  embrace  as  wide  an  arc 
of  the  circumference  as  possible.  If  this  is  done 
without  altering  the  angular  width  of  the  conductor, 
less  lines  cut  through  the  fiat  surface  and  accordingly 
the  parasitic  E. M.F.  is  reduced. 

When  the  conductor  is  moving  under  the  poles 
where  the  field  is  fairly  uniform,  the  parasitic  E. 
M.F.  may  be  very  small.  As  it  leaves  the  polar 
tips,  however,  the  field  passing  through  it  changes 
rapidly,  and  the  E.  M.  F.  may  be  here  considerable. 
Now,  the  work  done  in  a  conductor  varies  as  the 
product  of  the  square  of  the  E.M.  F.  and  the  time 
during  which  it  lasts,  so  it  follows  that  in  a  case  in 
which  the  variation  is  sudden  the  heating  due  to 
parasitic  currents  may  be  much  greater  than  where 
the  change  in  the  lines  is  gradual,  though  the  mean 
E.  M.  F.  over  the  time  is  in  both  instances  similar. 
Another  precaution  to  be  adopted  for  the  elimination 
of  parasitic  currents  lies,  then,  in  shaping  the  poles 
so  thit  the  change  in  the  field  passing  through  the 
conductor  takes  place  gradually.  This  is  accom- 
plished by  gradually  increasing  the  clearance  between 
the  poles  and  the  armature  from  the  crown,  where  it 
is  made  small,  to  the  tips,  where  it  is  made  greater. 

The  parasitic  currents  may  be  reduced  to  some 
extent  by  dividing  the  conductors  as  shown  in  fig. 
i.  Here  a  is  the  undivided  conductor,  in  which 
the  currents  may  be  assumed  to  flow  in  the  direc- 
tion of  the  arrows.  The  surface  being  continuous, 
the   resistance   opposing   their    flow   is   extremely 


FIG.    2. 

path,  we  have  at  the  same  time  caused  the  E.  M.  Fs. 
to  act  summationally  along  that  path.  There  is 
no  doubt,  however,  that  in  practice  the  heat  is  by 
these  means  reduced,  and  we  can  only  conclude 
that  the  sum  of  all  the  paths  which  the  currents  se- 
lect for  themselves,  when  the  surface  remains  un- 
broken, is  less  proportionally  to  the  E  M.Fs.  act- 
ing along  those  paths  than  when  the  conductor  is 
divided.  When  the  two  divided  halves  of  the  con- 
ductor are  crossed  over  each  other,  as  in  Messrs. 
Crompton's  large  current  machines,  the  E.M.Fs.  in 
the  two  divisions,  c,  fig.  i  annul  each  other,  and  the 
result  is  a  great  reduction  in  the  heating.  In  the 
actual  machines  the  conductor  is  formed  by  two 
bars,  one  of  which,  in  middle  of  its  length,  dips 
under  the  other  to  cross  over  it. 

In  many  cases  we  have  to  wind  wires  in  parallel 
to  form  the  conductor  instead  of  one  heavy  wire. 
Sometimes  we  can  only  gat  on  the  convolutions  we 
require  by  winding  two  or  four  wires  together, 
while,  at  other  times,  the  gauge  of  the  single  wire 
which  would  be  required  makes  the  winding  less 
easy  than  if  smaller  wires  in  paiallel  are  employed. 
When  winding  in  parallel  the  considerations  which 
have  already  occupied  our  attention  should  be 
borne  in  mind.  Suppose,  for  example,  we  have  to 
wind  a  Gramme  armature,  each  section  having  two 
convolutions  of  two  wires  in  parallel,  one  layer 
deep.  We  can  either  wind  two  turns  of  one  wire 
first,  as  Ai,  A2,  fig.  2;  then  two  of  the  second 
wire  Bi,  B2,  coupling  Ai  to  Bi  and  A2  to  B2 
when  connecting  up  to  the  commutator,  or  we 
can  wind  both  A  and  B  wires  together  as  in  fig.  3, 
Ai  and  Bi  being  coupled,  also  A2  and  B2  con- 
nected at  the  other  end.  We  need  only  look  at 
the  two  figs,  to  see  that  the  latter  is  the  correct  and 


The  electrical  and  technical  papers  of  the  coun- 
try have  devoted  considerable  attention,  as  our 
readers  are  well  aware,  to  the  scientific  aspects  of 
electric  railroading.  New  types  and  styles  of  mo- 
tors have  been  treated  thoroughly  in  this  paper, 
and  all  improvements  which  have  been  made  in 
electric  street  railway  science  have  received  due 
recognition. 

In  this  discussion  of  the  technical  aspect  of 
electrical  street  railroading,  the  commercial  side 
has  been,  in  a  measure,  overlooked,  although  this 
is  the  one  which  concerns  particularly  the  street 
railway  manager. 

An  electric  railway,  no  matter  how  scientifically 
or  carefully  it  has  been  built,  will  not  be  used  un- 
less its  use  gives  actual  returns  to  the  investors. 
Under  these  circumstances,  it  is  particularly  inter- 
esting to  note  that  the  electric  lailways  in  opera- 
tion have  been  successes  in  a  commercial  aspect, 
and  that  the  records  show  that  the  capital  invested 
in  electric  rail\va)sis  sure  to  be  remunerative  when 
ordinary  care  and  judgment  is  taken  in  its  invest- 
ment. 

The  report  of  the  East  Reading  Electric  Railway 
&  Motor  Co.,  for  the  year  1889,  emphasizes  the 
fact  that  electric  railways  are  a  commercial  success, 
ani  that  even  during  the  first  year  of  their  opera- 
tion they  show  gratif)ing  financial  results. 

This  road  was  installed  a  little  more  than  a  year 
ago  upon  the  Sprague  Electric  System,  and  al- 
though its  location  is  not  particularly  advantageous, 
the  results  have  been  extremely  gratifying.  The 
number  of  cars  equipped  is  four,  and  the  annual 
report  of  the  treasurer  issued  on  the  1st  of  January, 
1890,  shows  that  dividends  at  the  rate  of  eight  per 
cent,  per  annum  upon  the  working  capital  were 
paid,  besides  leaving  a  large  balance  in  the  treasury. 
Another  interesting  fact  in  connection  with  this 
report  is,  that  it  shows  that  during  the  last  year  the 
number  of  passengers  carried  was  more  then  double 
the  entire  population  of  Reading.  Nothing  can 
more  convincingly  show  the  popularity  of  electric 
railway  motive  power.  The  operating  expenses 
during  that  time  were  $4, 380  81,  or  about  2.6  cents 
per  passenger  carried. 

While  the  economic  advantages  of  the  use  of 
electricity  are  not  so  pronounced  on  such  a  small 
road  as  upon  a  line  operating  a  greater  number  of 
cars,  these  results  are  very  gratifying  to  all  inter- 
ested in  electric  traction,  and  we  congratulate  the 
Sprague  Electrical  Railway  and  Motor  Company 
for  the  excellent  showing  of  this  road  equipped 
upon  its  system. 


FIG.     3. 

the  former  the  incorrect  method.  In  fig.  2,  the 
conductor  has  double  the  angular  width  of  that  in 
fig.  3,  enclosing  in  its  own  width,  therefore, 
double  the  lines  of  force,  and-  having,  in  con- 
sequence, considerably  greater  tendency  to  heat 
from  parasitic  currents.  Though  the  wires  are 
shown  apart  for  convenience,  it  will  be  under- 
stood that  they  are  in  the  actual  machines  wound 
close  together.  — London  Electrical  Review. 


To  Extend  an  Electric  Road. — Cleveland,  O. , 
capitalists  announce  a  project  for  the  extention  of 
the  Collamer  branch  of  the  East  Cleveland  Railroad 
through  the  villages  of  Wickliffe,  Willoughby, 
Mentor,  Painesville,  Peny,  Madison,  Unionville, 
Geneva.  Saybrook  and  Ashtabula.  It  is  claimed 
that  a  single  track  with  the  necessary  switches  can 
be  put  down  cheaply,  that  wooden  poles  will  do 
for  wire  supporters,  and  that  a  line  operating  on 
thirty  minutes'  time  from  car  to  car  will  pay.  It 
is  quite  probable  that  the  Collamer  line  will  be  ex- 
tended ten  or  fifteen  miles  during  the  present  year. 
The  construction  of  this  line  to  East  Cleveland 
served  to  boom  residence  property  in  that  locality. 
The  distance  from  Cleveland  to  Ashtabula  is  about 
60  miles,  and  the  towns  named  are  all  enterprising 
and  active. 


An  Electric  Road  Enjoined.  —  On  February 
2d  an  injunction  was  taken  out  by  the  Chicago 
&  Alton  Railroad  Company  against  the  Joliet,  111. 
electric  street  railway  and  the  Thomson- Hous- 
ton company,  restraining  ihem  from  running 
cars  or  charging  the  trolley  wire  with  electricity. 
The  injunction  is  based  on  the  claim  of  the  rail- 
road company  that  the  wire  was  placed  at  a 
less  distance  than  25  feet  above  the  Chicago  and 
Alton  track.  The  electric  road  was  to  have 
begun  operations  on  the  3d  instant,  and  trial 
trips  were  being  made  when  the  injunction  was 
served  upon  the  president  of  the  road. 
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THE    ELECTRIC    AGE. 


THE  PERREUR-LLOYD  BATTERY. 


The  dominant  idea  of  the  system  of  generators 
invented  by  M.  Perreur  L'oyd  consist?  in  the  estab- 
lishment of  a  manufactory  of  chemical  products, 
in  which  electricity  is  considered  as  a  veritable  sub- 
product. 

The  generators  are  used  for  the  fabrication  of 
sulphates,  and  of  simple  or  double  chlorides  of  cop- 
per, iron,  zinc,  manganese,  nickel,  etc.,  whether  for 
sale  or  to  be  employed  in  the  manufacture  of  other 
more  remunerative  products. 

Since  the  products  formed  by  the  combination 
of  acids  and  bases  giving  birth  to  the  electric  cur- 
rent, possess  a  higher  value  than  the  sum  of  the 
values  of  their  components,  the  inventors  believe 
they  can  reduce  the  cost  of  the  electric  current  to 
nil  bv  assembling  them  for  the  above-mentioned 
purpose. 

In  a  word,  the  system  includes  the  kidnapping,  so 
to  speak,  of  the  electric  current  wherever  it  has  its 
origin  by  some  one  of  the  reactions  used  in 
chemical  industry. 

The  inventors  have  sought  to  assemble  together 
in  the  most  economical  manner  the  metallic  salts 
which  are  formed  within  the  interior  of  the  gen- 
erators by  turning  to  account  the  difference,  in 
solubility  of  these  salts  when  warm  and  when  cold  ; 
the  temperature  rises  during  the  working,  owing 
to  the  heat  which  is  caused  by  the  interior  resist- 
ances of  the  batteries  ;  in  case  this  is  not  sufficient, 
a  jet  of  steam  brings  up  the  solutions  to  register 
the  number  of  degrees  Baume  corresponding  to 
their  crystallization  by  the  simple  cooling  they 
undergo  on  leaving  the  generators,  the  walls  of 
which  are.  moreover,  sufficiently  thick  to  make 
the  loss  of  heat  by  radiation  very  slight. 

The  depolarizer  is  obtained  by  the  regeneration 
of  the  nitric  acid,  whirh  is  used  for  this  purpose. 

The  nitrous  vapors  formei  by  the  reduction  of 
the  nitric  acid  surrounding  the  carbon  electrode 
make  their  way  into  condensing  vessels  analogous 
to  those  employed  in  the  fabrication  of  sulphuric 
acid,  where,  on  contact  with  wa  ter,  they  form  a 
combimtion  of  nitric  and  nitrous  acids,  and  in  th  s 
wav  the  oxygen  of  the  air  is  the  ultimate  dep>laiizer. 

The  generator  is  composed  of  a  vat  offering  re- 
sistance to  heat  and  adds.  The  upper  portion  ot 
this  vat  is  intended  to  receive  the  eltctrodes.  whi'e 
the  lower  portion  forms  a  reservoir  for  the  solutions. 
Glass  plates  divide  the  generator  into  compart- 
ment-;, each  of  which  co-operates  in  the  formation 
of  a  distinct  element. 

The  elements  are  constituted  thus  :  between  the 
walls  of  the  elements  are  placed  flat  porous  jars, 
which  are  supported  by  ledges  formed  in  the 
thickness  of  the  sides  of  the  vats  ;  under  these  jars 
is  a  hollow  place  called  the  reservoir. 

Each  element  comprises  one  or  several  porous 
jars,  in  which  are  placed  carbons  of  a  thickness 
which  increases  progressively  towards  the  upper 
extremity;  between  the  porous  jars  copperplates 
constitute  the  soluble  electrode. 

The  reservoir  communicates  directly  with  the 
portion  of  the  vat  in  which  are  the  soluble  elec- 
trodes. 

The  advantage  of  this  reservoir  is  that  it  enables 
us  to  approximate  the  electrodes  as  closely  as  we 
may  desire  in  the  upper  portion  of  the  vat,  and  at 
the  same  time  to  have  a  volume  of  exciting  solu- 
tion, which  is  much  more  considerable  than  that 
of  the  depolarizing  solution. 

Since,  theoretically,  it  only  requires  a  third  of 
the  equivalent  of  nitric  acid  to  oxidize  the  hydio- 
gen  which  dissolves  the  combination  of  an  equiva- 
lent of  acid  with  the  soluble  electrode,  and  since, 
moreover,  this  last  named  acid  is  only  u-ed  in  a 
diluted  state,  it  is  evident  that  the  depolarizing 
solution  be  ng  concentrated,  the  relation  between 
the  volumes  of  the  exciting  and  depo'arinng  solu- 
tions must  often  be  considerable  ;  it  is  necessary, 
in  fact,  for  the  proper  working  of  the  apparatus 
that  the  two  solutions  should  be  exhausted  simul- 
taneously. 

The  generatois  are  covered  with  glass  plates  ; 
the  carbons  of  the    porous  receivers,    as  also  the 
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connections  of  the  soluble  electrodes,  issue  out  of 
this  casing.  The  latter  presents  a  slant  which 
facilitates  the  draught  through  the  chimney  in  the 
upper  portion  of  the  generator.  This  disposition 
has  another  object ;  the  battery  in  fu'l  woiking 
becomes  heated,  the  water  steam  condenses  upon 
the  casing,  and  absorbs,  in  some  measure,  the 
nitric  vapors  that  are  set  free;  the  nitrous  pro- 
ducts thus  formed,  are  received  into  a  gutter, 
fashioned  in  the  interior  portion  of  the  generators 
at  the  precise  spot  upon  which  the  casing  rests. 

The  generators  are  always  placed  lower  than  the 
large  reservoirs  in  which  the  depolarizing  and  ex- 
citing solutions  are  prepared.  The  reservoirs  com- 
municate by  means  of  pipes  with  tubes  that  are 
placed  in  the  fore  part  of  the  generators  and  of  the 
crystallizing  vats  respectively  ;  the  tubes  communi- 
cate by  branch  pipes  fitted  with  taps,  with  each 
one  of  the  porous  jars.  The  supply  is  effected 
through  a  tube  in  communication  with  the  depo- 
larizing reservoir  by  opening  the  taps  of  the  branch 
pipes  successively.  To  empty  the  jars,  the  tubes 
are  placed  in  combination  with  a  receiver,  into 
which  the  discharge  is  made,  and  each  jar  is  emptied 
in  the  same  way  by  means  of  the  taps. 

The  battery  circuit  is  closed  upon  the  accumu- 
lators. The  sulphates  or  chlorides  are  formed  in 
the  interior  of  the  generators,  and  the  nitrous  va- 
pors are  set  free  to  undergo  condensation.  When 
the  solution  in  the  latter  registers  20  degrees,  it  is 
again  made  use  of  as  a  depolarizer  by  mix  ng  it 
with  one  or  two  volumes  of  sulphuric  acid.  The 
depolarizing  solution,  when  exhausted,  is  employed 
as  an  exciter. 

The  reservoir  is  heated  by  a  steam  pipe. 


CONVERTING    GAS    INTO    ELECTRICITY. 


Every  other  illuminant  pales  before  the  e'ec- 
tric  light.  That  this  is  so  is  well  instmced  by 
the  demand  made  by  parties  in  the  rural  dis- 
tricts who  use  their  own  gas  machints  to  have 
their  gas  converted  into  electricity.  With  a 
view  to  meeting  these  demands,  the  National 
Meter  Comptny,  of  252  Broadway,  and  Mr.  O. 
Tirrill,  proprietor  cf- Thrill's  Equalizing  Gas 
Machines,  of  39  Dey  street,  New  York,  have 
recently  effected  a  combination  which  will  \  ring 
joy  to  the  hearts  of  our  brethren  in  the  coun- 
The combination  consists  in  a  Tirrill  Equal- 
izing Gas  Maqhine.  a  Nash  Gas  Machine  and  a 
Perret  Dynamo.  The  arrangement  is  automatic 
from  first  to  last,  the  light  is  much  steadier  than 
gas,  to  say  nothing  of  its  other  advantages,  and 
a  long  te  t  want  is  filed  The  dynamo  used  is 
the  Perret  automatic  compound  machine,  the 
efficiency  of  which  could  not  be  better  illus- 
trated than  by  its  many  recent  combinations 
.  with  small  engines  of  this  kind,  where  the 
power  supplied  is  very  limited  as  compared 
with  the  results  to  be  attained. 

A  25  light  plant  of  this  description  is  now  in 
verv  successful  opera'ion  at  39  Dey  street,  New 
York. 


Storage  Batteries  for  House  and  Office  Use. 
— Mr.  W.  M.  Donaldson,  a  very  enterprising 
electrical  engineer  of  Baltimore,  has  recently 
entered  into  the  business  of  distributing  elec- 
trical energy  by  means  of  storage  batteries  in 
connection  with  small  motors  for  household 
and  office  use  in  the  cities  of  Balimore  and 
Washington.  In  Baltimore  his  batteries  are 
charged  by  the  arc  light  wires,  and  in  Washing- 
ton by  a  Perret  dynamo.  Mr.  Donaldson's 
business  seems  to  prosper,  judging  by  bis  re- 
cent order  on  the  Elektron  Man i-facturing  Com- 
pany for  forty  Perret  motors  for  graphophone 
work.  After  a  series  of  practical  tests,  Mr. 
D<  naldson  has  adopted  the  Perret  motor  for  his 
work.  In  some  recent  tests  with  this  motor  on 
graphophone  work,  using  2-volt  battery,  when 
recording  the  motor  took  2.3  amperes,  and 
when  reproducing  2  amperes.  With  the  ordi- 
nary ico  ampere  hour  storage  cell,  the  motor 
will  drive  the  graphophone  from  forty-five  to 


fifty  hours  continuously,  which  lasts  an  o-dinary 
business  man  about  one  month,  the  battery  be- 
ing then  replaced  by  a  freshly  charged  one, 
and  the  discharged  battery  taken  to  the  charg- 
ing station. 

An  Explanation.  —  In  our  issue  of  the  8th  in- 
stant, a  description  was  given  of  the  wiring  of 
the  Rouss  Building  on  Broadway  In  that 
connection  we  inadvertently  failed  to  state  that 
the  Tucker  Electrical  Construction  Company  of 
this  city  was  the  contracting  company.  This 
well-known  concern  installed  the  complete 
plant  and  wired  the  build  ng  throughout,  and 
the  entire  work  has  been  done  in  a  manner 
which  reflects  great  credit  on  the  company. 
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A.  B.  G.  of  Electricity, 

By  WM.   H.  MEADOWCROFT. 

♦ 

Extracts  from  a  few  of  the  Press  Notices : 

"A  clear  and  comprehensive  little  treatise."-  -.V.  1". 
Stan. 

"A  large  number  of  readers  will,  no  doubt,  receive 
their  first  book-knowledge  of  electricity  through  this 
medium,  and  others  further  advanced,  may  obtain 
maLy  useful  hints." — Eh-ctricnl  Review. 

••  In  simple  language,  the  author  lays  bare  the  secrets 
of  electrical  science,  and  application The  ar- 
rangement is  systematical,  the  cuts  are  good,  the  typo- 
graphy and  binding  in  cloth  are  excellent,  and  alto- 
gether the  work  is  one  we  can  heartily  commend." — 
Electrical  World. 

"  The  need  of  such  a  book  has  undoubtedly  been  felt 
by  many,  young  and  old This  work  sup- 
plies the  foundation  for  a  more  thorough  knowledge  of 
this  interesting  subject.  Its  illustrations  and  compar- 
isons are  drawn  from  objects  and  simple  facts  familiar 
to  all.  and  its  language  is  perfectly  plain.  Taken  alto- 
gether, the  book  is  deserving  of  success,  and  we  predict 
for  it  a  splendid  sale." — The  Age  of  Steel. 

•■ A   book  like  this,   should  be  largely  read. 

Mr.  Meadowcroffs  volume  is  short,  simple  and  well  il- 
lustrated   It  also  explains  electrical  terms  more 

clearly  than  most  of  the  dictionaries. — .V.  1".  Hero  hi. 

"  It  is  a  capital  book,  and  contains  within  a  hnndred 
pages,  and  in  simple  and  intelligible  terms,  a  vast 
amount  of  useful  information,  nowhere  else  accessible 
in  such  a  form,  concerning  the  telegraph,  the  telephone 
and  various  other  electrical  appliances,  which,  although 
of  every-day  use.  the  great  majority  of  people  knov 
little  about." — Washington  Post. 

"An  instructive  little  book,  whose  purpose  is  simply 
desciibed  by  its  title,  and  is  endorsed  by  no  less  an  au- 
thority than  Mr.  Edison.  It  explains  simply  and  con- 
cisely the  uses  to  which  electricity  is  put  by  modern 
science,  and  describes  the  various  methods  by  which  it 
is  produced  and  rendered  available.  The  author  has 
succeeded  admirably  in  adapting  his  work  to  the  ob- 
ject for  which  it  was  intended." — Gazette,  Bosion. 
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THE     PROPOSED     COURT     OF     PATENT 
APPEALS.     ' 


It  is  likely  that  a  Court  of  Patent  Appeals  will 
be  established  by  the  present  Congress  to  re- 
lieve the  United  States  Supreme  Court  of  all 
patent  litigation.  The  justices  of  this  new 
court  will  be  appointed  for  life  and  will  receive 
salaries  of  $7,500  a  year.  They  will  class  next 
to  the  Supreme  Court  in  the  Federal  judiciary. 


Regulating  Telephone  Charges. — A  bill  has 
been  introduced  in  the  New  York  legislature  regu- 
lating charges  for  the  use  of  telephones  in  cities 
having  a  population  of  1,000,000  or  over.  It  fixes 
the  rate  at  not  exceeding  $84  per  year.  A  viola- 
tion of  the  provisions  of  the  Act  is  made  a  misde- 
meanor and  the  violator  made  liable  to  a  civil 
action  for  damages.  The  violator  is  also  liable  in 
a  sum  of  not  less  than  $50  nor  more  than  $500  for 
each  offence,  recoverable  at  the  suit  of  the  people 
through  the  Attorney-General,  one-half  the  money 
to  be  paid  to  the  State  and  the  remainder  to  the 
county  where  the  offence  occurred.  Special  and 
exclusive  lines  are  excepted. 


Hon.  J.  D.  Reid. — Hon.  James  D.  Reid, 
U.  S.  Consul  at  Dunfermline,  Scotland,  has  been 
elected  a  member  of  the  executive  committee 
of  the  Edinburgh  International  Exposition  of 
Electrical  Engineering  and  Industries.  His 
counsel  will  be  valuable  to  the  committee  owing 
to  his  large  experience  in  electrical  matters  in 
his  adopted  country,  and  we  congratulate  both 
Mr.  Reid  and  the  committee  on  the  establish- 
ment of  their  new  relations. 


Earth  Currents. — In  a  paper  read  before  the 
Naples  Academy  of  Sciences,  Signor  Palmieri 
gave  an  interesting  account  of  some  earth  cur- 
rent phenomena  recently  observed  by  him  in 
connection  with  an  ordinary  overhead  telegraph 
line,  five  miles  long,  running  from  Retina  to 
the  Vesuvius  Observatory,  i.e.,  from  S.W,  to 
N.  E.  Previous  observers  have  noted  the  fact 
that  in  wires  placed  in  the  magnetic  meridian, 
the  direction  of  the  earth  current  was  from  north 
to  south,  and  in  wires  placed  equatorially  from 
east  to  west.  Accordingly  in  the  wire  experi- 
mented on  by  Signor  Palmieri  the  current  ought 
to  have  been  from  N.E.  to  S.W.,  instead  of 
from  Resina  to  Vesuvius  as  was  the  case. 
Matteucci  has  observed  that  in  wires  inclined 
at  an  angle  to  the  horizon,  the  earth  currents 
are  always  in  an  upper  direction.  Now  the  dif- 
erence  in  level  between  Resina  and  the  Observa- 
tory was  nearly  2,000ft.  Signor  Palmieri,  there- 
fore, extended  the  line  from  the  Observatory  in 
practically  the  same  direction  for  a  distance  of 
nearly  200  yards  and  earthed  it  on  the  reverse 
slope  of  the  mountain  52  ft.  below.  If  the  new 
line  were  earthed  at  the  Observatory,  the  galva- 
nometer showed  that  a  current  of  less  intensity 
but  opposite  in  direction  to  the  Resina- Vesuvius 
current  was  flowing  in  the  wire.  If  the  Resina- 
Vesuvius  line  were  joined  up  to  the  extension 
line,  the  earth  now  being  at  Resina  and  at  the 
point  52  ft.  below  the  Observatory  on  the  re- 
verse slope  of  the  mountain,  the  galvanometer 
deflections  wire  found  to  be  proportional  to  the 
algebraical  sum  of  the  current  intensities. 
Signor  Palmieri  concludes  his  remarks  by  point- 
ing out  that  previous  observations  which  did  not 
take  this  phenomenon  into  account  are  entirely 
vitiated. 


DEPARTMENT  OF  INQUIRIES. 


Radiation  of  the  Sun  and  the  Electric  Arc. — 
Prof.  Langley  has  recently  been  investigating, 
by  means  of  his  bolometer,  the  comparative 
radiation  of  the  sun  and  the  electric  arc  in  dif- 
ferent parts  of  the  spectrum  The  result  given 
is  that  the  solar  radiation  in  the  orange  and 
ied  is  nearly  ten  times  that  of  the  arc.  To- 
wards the  violet  end  of  the  spectrum  the  rela- 
tive importance  of  the  sun's  rays  is  less,  owing 
to  atmospheric  absorption.  The  solar  rays  are 
relatively  stronger  than  those  of  the  arc  in  all 
parts  of  the  infra  red  spectrum  known  until 
lately,  although  in  the  extreme  portions  re- 
cently investigated  lhe  rays  of  the  arc  are  more 
powerful.  When  allowance  is  made  for  at 
mospheric  absorption  it  is  found  that  the  superi- 
ority of  the  sun's  rays  over  those  of  the  arc 
continuously  increases  in  proceeding  from  the 
ultra  red  to  the  ultra  violet  portions  of  the 
spectrum,  the  number  expressing  the  ratio  being 
4  in  lhe  extreme  red,  10  in  the  orange  and  red, 
and  26  in  the  extreme  violet.  These  results 
show  that  there  is  considerable  atmospheric 
absorption  in  the  extreme  parts  of  the  spectrum, 
although  in  the  red  portions  very  little  oc- 
curs. 


Dr.  Werner  von  Siemens. — Dr.  Werner  von 
Siemens,  who  has  just  retired  from  business,  is 
engaged  in  writing  his  autobiography,  which 
will,  it  is  stated,  contain  some  interesting  de- 
tails of  the  development  of  the  Siemens  and 
Halske  business. 


Phonograph  Water  Motor. — A  water  motor 
has  been  perfected  at  Mr.  Edison's  laboratory  in 
Orange,  N.  J.,  for  operating  the  phonograph. 
It  is  very  ornamental  in  appearance,  and  works 
to  perfection.  The  speed  can  be  regulated  to 
any  degree,  and  wherever  there  is  a  supply  of 
running  water  the  motor  phonograph  can  be 
used.  The  motor  will  likely  take  the  place  of 
batteries  for  driving  power  to  a  very  great  ex- 
tent on  account  of  the  little  care  necessary. 


Editor  Electric  Age  :  I,  for  one,  desire  to 
thank  you  for  your  announced  intention  to  give 
a  little  of  your  valuable  space  for  the  benefit  of 
the  student.  There  is  a  large  number  of 
students  throughout  the  country  and  many, 
like  myself,  have  received  very  little  help  or  in- 
formation from  the  electrical  trade  papers. 
Even  books  do  not  always  give  the  desired  in- 
formation, particularly  on  electric  lighting.  I 
am  studying  electricity,  and  I  would  like  to  ask 
you  what  is  the  difference  between  direct  and 
alternating  currents,  and  is  the  same  type  of 
dynamo  used  to  produce  these  different  cur- 
rents? If  you  will  please  answer  through  the 
columns  of  The  Electric  Age  you  will  greatly 
oblige 

An  Appreciative  Student. 

Answer.  A  direct  current  means  one  of  un- 
changing polarity  with  reference  to  the  line, 
while  an  alternating  current  means  one  in 
which  the  polarity  is  constantly  alternating — 
that  is  to  say,  the  current  going  out  to  the  line 
through  each  brush  is  first  positive,  then  nega- 
tive, then  positive  again,  and  so  on,  in  very  rapid 
succession.  The  direct  current  is  frequently 
called  a  "puhating"  current,  because  of  its 
wave  like  character.  It  is  variable  in  amount, 
according  to  the  number  of  coils  in  the  arma- 
ture of  the  dynamo,  but  the  variation  is  so 
slight  in  electric  lighting  dynamos  that  for  all 
practical  purposes  the  current  may  be  regarded 
as  a  perfectly  steady  one.  The  direct  and  alter- 
nating current  dynamos  are  radically  different. 
The  main  points  of  difference  are  in  the  wind- 
ing of  the  field  magnets  (which  in  the  alternat- 
ing machine  are  numerous)  the  winding  of  the 
armature,  and  the  method  of  collecting  the  cur- 
rent.— Ed.  Electric  Age. 

A  Bill  to  Establish  a  Government  Telegraph 
System. — Representative  Wade,  of  Missouri,  intro- 
duced in  the  House,  on  the  18th  of  February,  a 
bill  to  establish  a  Government  postal  telegraph 
svstem.  The  bill  creates  a  Bureau  under  the  con- 
trol of  a  Fourth  Assistant  Postmaster- General. 
This  officer  shall  cause  to  be  constructed  through 
the  States  and  Territories  a  trunk  line  of  postal 
telegraph,  to  reach  and  connect  all  cities  and  towns 
that  now  have  telegraphic  communication.  Such 
postal  telegraph  shall  be  constructed  and  kept  in 
repair  under  the  direction  of  the  Secretary  of  War 
through  the  Corps  of  Engineers,  and  the  Post- 
master-General is  authorized  to  employ  all  persons 
necessary  to  conduct  the  business  of  the  proposed 
system.  The  rate  for  transmitting  messages  shall 
be  for  500  miles  or  less,  10  cents  for  twenty  words ; 
from  500  to  1,000  miles,  one  cent  a  word,  and  a 
corresponding  increase  for  greater  distances.  Press 
despatches  are  to  be  taken  1,000  miles  or  less  at 
one-third  of  a  cent  per  word  and  greater  distances 
at  proportionate  rates.  All  persons  shall  have  the 
right  to  the  use  of  the  telegraph  lines  for  the 
purpose  of  corresponding  at  the  rates  fixed  by  the 
Postmaster-General.  Nothing  in  this  act  is  to  be 
constructed  to  prohibit  individuals  or  corporations 
from  carrying  on  the  business  of  operating  telegraph 
lines.  Eight  million  dollars  are  appropriated  for 
the  purposes  of  the  bill. 

Electric  Transfer  Table. — The  Union  Pacific 
Railway  Company  have  decided  upon  an  elec- 
tric transfer  table  and  overhead  traveling  crane, 
also  a  500-light  incandescent  station  in  their 
new  locomotive  shops  at  Cheyenne.  The  sys- 
tem is  not  yet  adopted,  except  for  the  transfer 
table,  which  will  be  driven  by  a  15  horse-power 
railway  motor.     

Zinc  Production. — The  production  of  zinc  in 
the  United  States  last  year  was  59,500  tons. 
Of  the  total  Illinois  produced  24,000  tons ; 
Kansas,  11,000  tons;  Missouri,  12,500  tons  ; 
Eastern  and  Northern  States,  12,000  tons. 


Mr.  Edison  in  Florida. — Mr.  T.  A.  Edison  is 
spending  a  few  weeks  at  his  place  at  Fort 
Myers,  Florida. 


A  storage  battery  plant  for  140  lights  is  to  be 
placed  in  the  bleachery  at  Lowell,  Mass. 
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A  RIVAL  OF  THE   PHONOGRAPH. 


A  despatch  from  Berlin  conveys  the  intelli- 
gence that  the  phonograph  has  been  beaten  in 
competition  in  that  city  by  a  grammophone. 

Berliner  patented  his  grammaphone  several 
years  .  and  it  was  exhibited  in  this  c 
Washington,  Boston  and  elsewhere,  but  was 
not  considered  a  serious  rival  of  the  phono- 
graph, owing  to  its  being  more  complicated  and 
cumbersome, 

Jesse  H.  Lippincott,  President  of  the  North 
American  Phonograph  Company,  and  licensee 
the  American  Graphophone  Company,  says 
Berliner's  machine  is  impracticable  mechani- 
It  will  do  very  well  to  use  in  a  hall  to 
record  musical  sounds,  but  is  too  unwieldy  for 
ordinary  commercial  use. 

The  Edison  people  say  that   the  fact  that  Pro- 
fessor Siemens  was  present  at  the  trial  does  not 
ry  much  weight,  as  the  result  is  not  given 
as  his  verdict. 

It  is  also  stated  that  the  Edison  phonograph 
used  at  the  trial  was  one  of  those  exhibited  at 
the  Paris  Exhibition,  wh  le  since  his  return  from 
Europe  the  inventor  has  made  several  import- 
ant improvements  to  his  instrument 


electric  wires.  etc.,  in  the  paris 

sewe;  - 


HONORS  TO  GEN.  0.  E.  MADDEN. 


Water  Power. — The  London  Electrical  Re 
-  -  "The  successful  working  of  the 
Central  Station  at  Keswick  by  means  of  water 
power  should  bring  a  considerable  amount  of 
ntion  to  this  method  of  obtaining  power. 
There  can  be  no  question  but  that  there  are 
many  places  which  do  not  require  a  very  large 
amount  of  light,  and  where  coal  is  expensive, 
which  would  very  readdy  be  supplied  by  means 
of  water  power  c  ose  at  hand.  The  economy 
of  working  is  great,  and  the  ease  of  regulation 
is  known,  and  the  only  danger  to  be  feared  is  the 
scarcity  of  supply  from  exceptional  drought 
This  has  been  met  with  at  Keswick  by  the  ad- 
dition of  steam  power  as  an  alternative.  Elec- 
tric lighting  by  means  of  water  power  is  well 
known,  but  this  is,  we  be'ieve,  the  very  first 
applicat  on  of  it  to  the  purposes  of  a  central 
station  in  this  country.  The  first  instance  of  a 
private  installation  was,  we  believe,  at  Sir  Wm. 
Arms:  ong's  house,  where  water  was  used  But 
perhaps  the  best  known  was  that  at  Hatfield, 
where  a  \aried  amount  of  work  is  done  on  the 
Marquis  of  Salisbury  s  estate. " 


The  Tucker  Electrical  Construction  Company  of 
this  city  report  a  large  increase  of  business.  This 
s  completed  some  of  the  largest  con- 
tracts in  the  United  States.  Among  them  are 
mentioned  the  Piaza  Hotel,  Plaza  Club,  Amberg 
Theatre,  New  York  Turn  Verein  Club,  Consoli- 
dated Stock  Exchange,  Rouss  Building  (of  which 
favorable  mention  was  made  in  our  issue  of  Feb.  8) 
and  numerous  other  large  buildings.  The  com- 
panv  employs  the  best  talent,  and  the  highest  grade 
materials  and  all  their  work  has  given  complete 
:>n.  The  President  Chas.  A.  Tucker, 
through  his  genial  qualities,  has  built  a  large  and 
increasing  busin. 


The  Edisox-Lalaxde  Battery. — The  Edison- 
Lalande  battery  is  attracting  a  good  deal  of  at- 
tention   among   electricians.       As    a   telegraph 
tery  it  seems  to  have  taken  the  lead  of  all 
other  makes.     This  is  not  to  be  wondered  at 
when  its  valuable  features  are  considered.     The 
Philadelphia  and  Reading  Railroad  are  about  to 
tal  a  battery  of  232  cells  of  the  Edison-Lalande 
type,  from  wh  ch   it  is   proposed  to  run  e:. 
wire?.     The  total  cost  of  labor  in  maintaining 
this  battery  will  be  $14.60  per  year.     The  Penn- 
ania  Railroad  Company  are  also  going  to 
introduce  this  battery  in  its  Philadelphia  office, 
and  run   14  wires  therefrom.     It  is  possible  to 
supply  ;  h  current  from  one  of  these 

batteries.     The  resistance  of  103  cells  is  only 
ohms,  which  renders  this  battery  particu- 
lar.y  adapted  to  supplying  several  wires  from 
one  source. 


In  Paris  the  city  station  Bergere  has  a  rial 
cables,  and  these  are  used  by  the  Faubourg  St 
Ma:  on.     But  "he  new  companies  that 

have  just  received  grants  will  be  able  to  estab- 
lish subways  only.  The  sewers  have  been  re- 
ed for  the  cables  of  the  municipal  service. 
If  we  consider  that  the  cables,  a'though  pro- 
tected by  mouldings  or  otherwise,  are  at  the 
mercy  of  the  force  of  workmen  who  traverse 
the  sewer,  and  are  exposed  to  humidity  and 
several  other  causes  of  damage,  this  is  perhaps 
not  an  advantage.  I:  must,  moreover,  be  re 
marked  that  the  sewers  are  greatly  encumbered 
by  telephone  and  telegraph  cables,  and 
pipes  for  distributing  compressed  air. 

In  the  illustration  we  show  a  section  of  a 
sewer  in  Opera  avenue  At  A  there  is  a  water 
main,  3^  feet  in  diameter  :  at  B  and  C,  two  4 
inch  water  pipes  ;  at  Z>,  an  8  inch  pipe  for  the 
distribution  of  compressed  air  :  at  E.  several 
large  bundles  of  telegraph  and  telephone 
wires  ;  and  at  E,  a  pipe  for  the  passage  of  com- 
pressed air  for  setting  pneumatic  clocks  To 
these  still  should  be  added  the  pipe-  rve 

for  the  pneumatic  po-t   of  Par  e    large 


PARIS    SEWERS. 

number  of  conductors  already  established  will 
be  especially  rt marked.  Undersuch  conditions 
for  the  placing  of  wires,  especially  for  alter- 
nating currents,  it  is  indispensable  to  take  pre- 
cautions against  the  phenomena  of  induction. 
It  might  seem  as  if  the  most  advantageous 
means  for  this  purpose  would  consist  in  the 
adoption  of  concentric  cables  Now.  such  ca- 
bles, which  are  already  employed  in  several 
distributions,  present  great  inconvenienc  - 
both  as  regards  making  connections  and 
security  of  the  service,  and,  despite  experi- 
ments, the  use  of  them  has  not  as  yet  entered 
thoroughly  into  practice.  It  is  probable  that 
the  sev  not  be  used  for  this  purp 

The  various  electric  lighting  companies  are  I 
ing  their  wits  to  find  models  of  subways  for 
the  laying  of  their  cables  as  advantageously  as 
possible. 

We  shall  not  fa  1,  when  the  occasion  occurs, 
to  describe  the  principal  methods  employed, 
and  which  will  finally  settle  us  as  to  the  prac- 
tical establishment  of  subways  — a  question 
which  is  certainly  the  most  important  one  in 
distributions. — La  Xature. 


The  friends  of  Gen.  O.  E.  Madden,  who  sailed 
for  Europe  on  Wednesday,  February  1 2th  gave 
a  dinner  in  his  honor  at  the  Electric  Club  on  the 
evening  of  the  7th.  which  was  one  of  the  most 
enjoyable  affairs  of  the  many  that  have  taken 
place  since  the  opening  of  the  club  house. 

The  tables  were  laid  in  the  large  lecture- 
room  of  the  club,  and  were  beautifully  decor- 
ated with  "fairy  lamps  "  placed  among  cut 
flowers  and  smilax.  The  centre-piece  was  a 
large  floral  steamship,  bearing  the  name  of  the 
steamer  Lahn.  on  which  General  Madden  is  to 
sail,  and  the  words  "  Bon  voyage  to  0.  E.  M." 

Mr.  Henry  L    Storke   presided,   and  among 
the   gentlemen  present  were   his  honor,  Mayor 
Hart,  of  Boston  :  Allen   V.  Garratt,  F.  W.  Top- 
pan,   W.    L.    Candee.    A.    H.   Patterson,    C.  O. 
Baker,  Jr.,  H.  B.   Thayer.  W.  D.  Sargent.  E.  A. 
Leslie.  Henry  D.  Stanley.  A.  F.  Stanley,  Paul  T. 
Bradv.  B.  Coggeshall,    T-  C.  Chamberlain,  F.  Z. 
Maguire,    J.  J.  Carry,    C.  F.  Willard.    Robert  J. 
aa,  D.  Frank  Llovd.  Schuy  a  S   Wheeler,  E. 
T.  Gilliland,  Charles  W.  Price',  J.  H.  Guest,  A.  B. 
:.e,    T.  E.   Wardner.  Charles  P.  Bruch.  P.  H. 
xander,    George    Worthington,    and  others 
prominent  in  electrical  circles  to  the  number  of 
forty. 

elegant  dinner  was  served,  after  which 
addresses  were  made  by  Mayor  Hart,  Mr.  Pat- 
terson, Mr.  Wheeler,  Mr.  Gilliliand.  Mr.  Sargent, 
Mr.  Candee,  and  many  others,  and  songs  were 
sung  by  Lieut  Toppan,  Mr.  Patterson  and  Mr. 
Maguire. 

Gen.  Madden  had  the  t ;  rs  of  all  for  a 

pleasant  and  safe  journey,  and  received  many 
compliments  and  congratulations  upon  the  ex- 
cellent condition  and  continued  success  of  the 
club  under  his  management  as  its  president. 

He  expects   to  remain   abroad    about    eight 

:  ks,    combining   business    with   plea  ure,  in 
Kncrland  and  on  the  continent. 


The  East  Cleveland  Railroad    Company,  of 
Cleveland,  Ohio,   have  just   put  in    three   : : 
horse  power  engines,  and  increased  their  roll- 
ing stock  by  the  addition  of  iS  motor  cars. 


A  New  Dynamo.. — A  new  invention  is  an 
alternating  current  apparatus  that  is  an  auto- 
matic continuous  current  machine,  designed 
to  operate  without  the  intervention  of  external 
regulating  apparatus.  By  making  the  armature 
windmg  of  high  resistance,  a  practically  con- 
Stan*  current  is  maintained  under  wide  limits 
of  load.  The  essential  feature  of  the  con- 
struct on  lies  in  the  nature  of  the  windings  on 
the  armature  poles.  These  coils  consist  of 
many  convolutions,  so  that  a  slight  variation 
in  the  quantity  of  current  flowing  through  the 
coils  produces  considerable  variation  in  the 
ampere  turns.  In  the  operation  of  the  machine, 
according  to  the  inventor,  the  strong  field  mag- 
nets tend  to  develop  a  large  number  of  lines  of 
force,  and  the  alternate  currents  generated  tend 
to  set  up  in  the  armature  core  lines  of  force 
which  oppose  or  stem  back  a  portion  of  the 
lines  of  force  of  the  field  magnet  pole,  toward 
which  it  is  moving,  thus  permitting  only  a 
comparatively  few  to  be  effective  in  generating 
an  electro-motive  force  in  the  armature  coils. 
These  two  tendencies  to  establi-h  lines  of  force 
may*  be  considered  as  the  magnetic  potentials 
of  the  field  and  armature.  The  excess  of  the 
magnetic  potential  of  the  field  above  that  of 
armature  at  the  time  when  the  field  poles 
are  effective  in  sending  lines  of  force  through 
the  armature-core  is  that  which  is  effective  in 
producing  electro-motive  force  in  the  armature 
coils.  The  number  of  lines  of.  force  resulting 
from  this  difference  of  magnetic  potentials,  and 
which  are  thus  effective  in  developing  curr-. 
on  the  armature  coils,  will  remain  approximate- 
constant  so  long  as  the  resistance  offered 
to  the  flow  of  the  current  on  the  work  circuit 
remains  constant :  but  as  the  resistance  in- 
creases, the  tendency  of  the  armature  current 
to  be  diminished  will  allow  a  greater  number 
of  lines  of  force  to  cut  the  armature  coils,  thus 
increasing  the  electro-motive  force  sufrJcier. 
ty  hold  the  current  approximately  at  a  prede- 
termined value. 


THE    ELECTRIC    AGE. 


ELECTRICITY  IN  THERAPEUTICS. 


The  costline-s,  the  care  and  the  special  knowl- 
edge required  to  keep  an  electrical  outfit  in 
good  working  order  and  to  properly  apply  it 
are  the  reasons  for  the  diversity  of  opinions 
among  medical  men  as  to  the  value  of  elec- 
tricity as  a  therapeutic  agent.  It  seems  most 
difficult  of  belief  that  scientists  should  reckon 
the  value  of  a  thing  of  this  nature  by  the  dol- 
lars and  cents  of  its  cost  and  the  amount  of 
special  knowledge  required  ;  but  such  is  the 
fact.  You  will  hear  a  physician  sneer  when 
electricity  is  mentioned,  and  say  something 
about  imagining  that  it  is  an  elixir  of  life  and 
that  sort  of  th-ng,  all  because  he  cannot  afford 
to  keep  an  apparatus  himself,  or  will  not,  or  is 
too  lazy  to  acquire  the  learning  necessary  to 
practice  with  it.  There  are  also  some  who  are 
really  prejudiced  against  it  for  what  they  be- 
lieve to  be  good  reasons.  Any  one,  however, 
who  has  seen  the  mechanism  of  an  asphyxiated 
new-born  babe  set  in  operation  by  the  aid  of 
a  little  pocket  faradization  machine  will  scarcely 
be  in  a  mood  to  listen  to  the  croak  of  the  pes- 
simists who  call  up  cases  where  electrification 
of  the  heart  has  ensued  from  the  blundering  of 
an  unskillful  or  careless  physician.  And  his 
feelings  of  pitience  toward  the  aforesaid  pessi- 
mist would  scarcely  mellow  when  he  has  seen 
the  same  little  machine  stop  a  post-parlum  hem- 
orrhage that  had  proved  rebellious  to  all  other 
safe  measures  known  ;  if  he  has  seen  galvan- 
ism, followed  by  faradization,  not  only  bring 
back  the  lost  plumpness  of  paralyzed  muscles, 
but  also — even  if  he  cannot  say  how — lead  the 
patient  along  the  only  road  that  ends  in  regen- 
eration of  the  diseased  spinal  cord  :  if  he  has 
seen  the  cautery  wire  bury  itself  bloodlessly 
in  parts  that  he  would  not  have  dared  attack 
with  a  knife  ;  or  even  if  he  had  seen  faradiza- 
tion give  comfort  in  a  few  moments  to  a  per- 
son suffering  with  muscular  rheumatism. 
There  ought  to  be  no  doubt  entertained  of 
the  great  therapeutic  value  of  electricity  ;  what 
is  wanted  is  more  precise  knowledge  as  to  when 
and  how  to  use  it.  That  knowledge  must  be 
obtained  by  experimental  work,  guided  by  cor- 
rect knowledge  of  physiology  and  pathology. 
— New  York  Medical  Journal. 


HIGH  AND  LOW  TENSION  ELECTRIC 
CIRCUITS. 


An  error  in  scientific  nomenclature  does  not 
always  imply  ignorance.  The  chemist  invariably 
calls  carbonous  oxide  carbonic  oxide,  and  calls  the 
higher  oxide  of  carbon  either  carbonic  acid  or  car- 
bonic acid  gas.  Several  such  inaccuracies  have 
become  so  engrafted  upon  the  science  that  they  are 
accepted  and  used  universally.  Electricity  has 
been  defined  as  the  science  of  measurements.  It 
might  with  more  propriety  have  been  termed  the 
science  of  nomenclature  and  definition.  Any  ten- 
dency to  error  in  its  terminology  is  to  be  avoided. 
Every  day  an  inaccuracy  is  perpetrated  by  elec- 
tricians as  well  as  by  the  laity  which  should  be 
stopped,  especially  as  no  end  is  served  by  its  con- 
tinuance. It  is  the  use  of  the  term  high  and  low 
tension  current  or  high  and  low  potential  current. 
Neither  tension  nor  potential  can  be  attributes  of 
an  electric  current.  The  use  of  such  an  expres- 
sion may  conduce  to  convenience;  but  if  for  the 
word  "current"  either  "system  "  or  "circuit''  be 
substituted,  an  improvement  at  least  is  effected. 
The  worst  of  the  matter  is  that  this  application  of 
the  term  tension  has  given  a  false  conception  of  the 
true  nature  of  a  current. 
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A  new  Storage  Battery  Electric  Motor — E. 
Dederick,  a  Milwaukee  inventor,  has  invented  a 
storage  battery  electric  motor,  which  he  thinks 
solves  the  problem  of  electric  rapid  transit.  At 
each  end  of  the  car  are  two  closets  which  contain 
the  storage  battery  cells,  of  which  twenty-five  are 
placed  in  each  closet.  The  cells  are  all  connected 
and  unite  with  armature  of  the  motor.  The  latter 
sets  in  motion  two  small  leather-covered  wheels, 
which  press  closely  against  the  large  wheels.  At 
the  center  of  the  shaft,  connecting  the  large  wheels, 
is  a  third  small  wheel  that  in  turn  presses  closely 
against  another  large  wheel.  In  this  case,  however, 
a  lever  in  the  hands  of  the  operator  enables  him  to 
raise  or  lower  one  of  the  wheels,  and  by  applying 
the  brake  stop  the  car.  The  motor  continues  to 
run,  and  the  momentum  gained  thereby  starts  the 
car  much  quicker  than  if  the  motor  had  to  be 
stopped  every  time.  A  pitman  at  each  side  of  the 
last-mentioned  wheels  connects  with  the  apparatus 
which  sets  the  track  wheels  in  motion,  and  this  is 
the  point  on  which  Dederick  claims  the  success  of 
his  invention  hinges.  The  pitman  rods  set  in 
motion  two  grippers,  which  are  attached  to  the 
axle  of  the  rear  car  wheels,  the  action  being  alter- 
nating. At  the  instant  one  gripper  lets  go  the 
other  connects,  and  a  constant  motion  is  thus  given 
to  the  car.  Two  small  levers  are  attached  to  the 
gripping  apparatus,  and  by  changing  the  position 
of  these  the  action  of  the  grippers  and  the  motion 
of  the  car  are  reversed.  When  the  battery  has  been 
fully  charged,  which  takes  from  four  to  five  hours, 
it  is  said  that  the  car  can  run  for  eighteen  hours. 


A  project  is  on  foot  to  connect  Richmond  and 
Petersburg,  Ya. ,  by  an  electric  railway. 


Jtesutmtuuooe  Ohms 
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HIGH    AXD    LOW    POTENTIALS. 


A  current  passing  through  a  circuit  is  urged  by 
electromotive  force,  or  by  difference  of  potential, 
which,  in  a  certain  sense,  forces  the  current  through 
the  wire.  The  term  tension  is  correct  if  used  to 
denote  the  difference  of  potential ;  but  it  no  more 
expresses  an  attribute  of  the  current  than  the  eleva- 
tion of  Lake  Glazier  expresses  an  attribute  of  the 
flow  of  the  Mississippi.  It  influences  its  flow, 
but  is  not  a  function  of  it. 

The  error  is  worse  when  a  current  of  so  many 
volts  is  spoken  of.  A  current  is  rated  by  amperes, 
not  by  volts.  A  wire  carries  current  at  the  rate  of 
so  many  amperes,  a  current  cannot  be  measured  in 
or  be  designated  by  volts. 

Some  diagrams  are  given  to  show  when  a  cur- 
rent is  produced  how  a  high  and  low  potential 
difference  may  produce  absolutely  identical  cur- 
rents. For  convenience  simple  numbers  will  be 
used  throughout  the  description. 

Three  dynamos  with  their  circuits  are  shown. 
The  first  dynamo  is  supposed  to  maintain  a  differ- 
ence of  potential  of  one  volt  at  its  terminals.  The 
terminals  are  supposed  to  be  connected  with  a  wire 
ten  feet. long  of  one  ohm  resistance.  A  current  of 
one  ampere  will  pass  through  the  wire. 

The  second  dynamo  is  supposed  to  maintain  a 
difference  of  potential  often  volts,  and  to  have  its 
terminals  connected  by  one  hundred  feet  of  the 
same  wire.     This  will  give  a  current  of  one  ampere 


just  as  before.  Finally  the  third  dynamo  is  sup- 
posed to  give  a  difference  of  potential  of  one  thou- 
sand volts,  its  current  passing  through  ten  thousand 
feet  of  the  same  wire.  As  before,  the  current  will 
be  of  one  ampere  intensity.  Under  the  popular 
terminology,  the  first  two  cases  would  be  called  low 
tension  currents  and  the  last  a  high  tension  current. 
\  et  the  currents  in  the  three  cases  are  absolutely 
identical. 

To  illustrate  this  still  further,  equal  lengths  of 
the  different  circuits  can  be  compared.  Suppose  a 
section  of  five  feet  is  taken  and  its  electrical  data 
determined.  It  will  in  all  three  cases  be  found  to 
be  passing  a  current  of  one  ampere  intensity.  The 
difference  of  potential  from  end  to  end  of  the  sec- 
tion will  in  all  three  cases  be  one-half  a  volt.  Thus 
if  equal  portions  are  compared,  the  three  currents, 
high  and  low  tension  "currents"  so-called,  are 
found  to  be  identical.  In  like  manner  if  ten  foot 
sections  of  the  different  wires  be  compared,  Ihe 
same  current  of  one  ampere,  with  a  difference  of 
potential  of  one  volt,  will  be  found  in  all  three. 
The  popular  term  indicates  the  original  difference 
of  potential,  but  is  very  incorrectly  used.  It  would 
be  far  better  to  consider  the  whole  circuit  with  its 
generator  and  apply  the  adjective  to  it — speaking  of 
a  high  or  low  tension  circuit  or  of  a  1,000  volt  cir- 
cuit, alluding  in  all  cases  to  the  maximum  differ- 
ence of  protential  that  is  maintained  in  the  circuit 
when  in  operation. — Scientific  American. 


Favorable  to  Electric  Power: — Experts  have 
for  some  time  been  experimenting  and  estimating 
upon  the  comparative  cost  of  running  a  line  ot 
street  cars  by  electricity  and  by  horse-power. 
After  careful  inquiry  and  investigation  they  have 
reported  that  taking  a  line  of  fifty  cars  the  average 
cost  of  operating  per  day  with  horses  is  $303,75, 
while  with  electricity  the  cost  is  but  $68,50.  This 
leaves  a  handsome  balance  of  $231,25  a  day,  or 
nearly  $5  a  day  on  each  car  in  favor  of  the  electric 
plant.  These  facts  being  verified  street  car  com- 
panies should  not  be  slow  in  adopting  the  new 
motive  power,  as  a  line  running  fifty  cars  would 
save  enough  in  a  single  year  to  go  a  great  way  to- 
wards equipping  their  cars  with  electric  appliances 
for  propelling  them. 


Tests  of  Safety  Appliances. — At  the  present 
time  Boston  is  foremost  in  the  investigation  and 
solution  of  electric  light  problems.  The  con- 
flagration of  last  Thanksgiving  Day  was  a 
costly  experience,  and,  as  the  fire  is  generally 
supposed  to  have  been  caused  by  an  electric 
current,  the  insurance  people  are  taking  the 
matter  up  themselves  and  making  investigations 
as  to  means  of  removing  the  dangers  in  the  use 
of  electric  light  currents.  The  Fire  Under- 
writers'Union  are  about  to  undertake  a  series  of 
the  most  searching  and  crucial  tests  of  every 
known  device  for  protection  against  the  dan- 
gers of  heavy  currents.  Inventors  and  manu- 
facturers are  invited  to  submit  their  appliances 
for  tests,  and  it  is  said  that  the  electrical  people 
are  in  perfect  harmony  with  the  movement, 
and  are  co-operating  with  considerable  zeal. 


Electric  Lighting  in  London. — A  cable  mes- 
sage from  London,  England,  for  Westinghouse 
alternating  current  apparatus  for  30,000  incan- 
descent lights  was  received  at  the  office  of  the 
company  a  k\v  days  since.  The  order  came 
from  the  Metropolitan  Electric  Supply  Com- 
pany of  London.  The  same  organization  has 
already  several  plants  in  the  English  metropolis 
which  are  all  fitted  out  with  machinery  from 
Pittsburg.  The  cable  states  that  the  shipment 
of  the  machinery  must  be  made  immediately. 
The  entire  outfit  for  this  plant,  consisting  of 
Westinghouse  engines,  dynamos,  exciters  and 
other  electrical  appliances,  will  be  got  ready  for 
shipment  at  once. 


Electric  Railways. — The  Sioux  City  (Iowa) 
Rapid  Transit  Company  have  let  a  contract  to 
equip  i)4  miles  of  their  road  electrically. 


THE    ELECTRIC    AGE. 


THE  MASON  BATTERY  FOR   LIGHT   AND 
POWER. 

There  is  a  great  need  at  the  present  day  for  an 
efficient  and  reliable  primary  battery  for  light 
and  power  purposes.  Such  a  battery  would  be 
of  great  value  for  domestic  lighting  where  a 
limited  number  of  lights  is  required,  and  for 
performing  light  work.  It  has  been  the  dream 
of  electricians  for  years  to  produce  such  a  bat- 
tery, and  much  time  and  labor  have  been  ex- 
pended in  this  direction,  but  with  practically  no 
satisfactory  results  until  recently.  Mr.  James  H. 
Mason,  of  Brooklyn,  after  much  experimenta- 
tion, has  successfully  solved  the  problem,  and 
has  produced  a  battery  which  for  efficiency  and 
economy  is  as  far  in  advance  of  any  of  its  pre- 
decessors as  the  locomotive  was  of  the  stage 
coach.  Hitherto,  as  is  well  known,  lighting 
by  primary  battery  power  was  considered  an 
expensive  luxury — in  fact  it  was  quite  imprac- 
ticable on  account  of  the  great  labor  involved  in 
maintaining  the  battery  up  to  its  fu]l  working 
capacity,  leaving  out  the  question  of  expense. 
Thee  obstacles  have  been  completely  overcome 
in  the  Mason  battery,  as  will  be  seen  later  on. 
The  main  features  of  Mr.  Mason's  battery,  an 
illustration  of  which  is  shown  in  Fig.  i,  and  on 
which  he  has  obtained  patents,  are  the  soluticn, 
and  the  zincs.  Mr.  Mason  experimented  for  a 
very  long  time,  with  a  view  of  producing  a 
periect  depolarizing  solution,  and  in  rendering 
the  zincs  self-amalgamating,  both  of  which  ob- 
jects he  succeeded  in  attaining  to  a  perfect  de- 
gree. The  result  is,  Mr.  Mason  has  a  battery 
which  he  can  honestly  and  confidently  recom- 
mend as  being  perfectly  reliable  and  efficient. 

The  advantages  claimed  for  this  battery  are 
enumerated  as  follows  : 

ist.  One  charge  of  solution  will  last  from  4 
to  20  times  longer  than  any  other  battery  on 
the  market  and  at  much  less  cost.  2d.  Its 
electro-motive  force  is  high  and  constant.  3d. 
Its  internal  resistance  is  very  low.  4th.  It  does 
not  polarize  and  has  large  current.  5th  There 
are  no  creeping  salts.  6th.  There  is  no  forma- 
tion of  crystals  on  the  carbons.  7th.  There  are 
no  fumes.  8th.  There  is  no  local  action  or  con- 
sumption of  material  when  on  open  circuit  (not 
at  work).  9th.  There  is  no  danger  even  to  the 
most  inexperienced.  10th.  It  is  inexpensive. 
11th.  It  requires  little  or  no  attention.  12th. 
And  the  zincs  never  require  amalgamation. 

These  are  all  admittedly  very  valuable  feat- 
ures,  and  having  seen  a  batttry  put  to  the  test, 
we  are  firmly  convinced  ihat  it  possesses  all  of 
the  qualities  claimed  for  it.  The  fact  that  there 
is  no  local  action  aud  consequently  no  con- 
sumption of  material  when  the  battery  is  not 
working,  is  a  very  valuable  feature  in  itself. 
There  is  therefore  no  energy  wasted  ;  the 
strength  of  the  solution  is  expended  in  actual 
work  only,  and  not  wasted,  as  in  other  bat- 
teries. Mr.  Mason's  meihod  of  making  the 
zincs  is  a  very  excellent  one.  By  a  patent 
process  the  zinc  is  rendered  self-amalgamating, 
which  insures  very  even  consumption.  Some 
of  the  zincs  examined  by  us,  which  had  been  in 
use  several  months,  were  consumed  so  evenly 
that  they  were  not  much  thicker  than  writing 
paper.  They  never  crumble  nor  break  as  ordi- 
nary zincs  do,  hence  the  full  value  of  the  zincs 
is  returned  in  work — either  light  or  power.  The 
absence  of  poisonous  fumes  renders  this  battery 
especially  adapted  for  domestic  use,  and  it  can 
with  safety  be  placed  anywhere  in  the  house. 
There  is  also  a  total  absence  of  danger  from 
shock  or  fire.  In  the  first  case  the  current  is 
hardly  sufficient  to  give  a  perceptible  shock, 
and  in  the  second,  there  is  not  enough,  by  far, 
to  burn  anything  under  the  most  favorable,  or 
unfavorable  circumstances.  From  a  scientific 
point  of  view,  the  fact  that  that  common  but 
injurious  action — the  creeping  of  salts — has 
been  completely  subjugated  in  this  battery  is 
worthy  of  special  notice.  It  is  well  known 
that  after  some  use  carbon  batteries  lose  much 


of  their  power.  This  is  due  to  the  fact  that  the 
salts  creep  up  the  carbon  by  capillary  attraction 
and  get  in  between  the  carbon  and  the  metal  ic 
connection,  creating  a  resistance  and  a  cor- 
responding diminution  of  the  current.  Mr. 
Mason  has,  however,  completely  overcome 
that  difficulty.  He  has  invented  a  preparation 
into  which  he  immerses  the  ends  of  the  car- 
bons. This  substance  renders  the  carbon 
proof  against  any  capillary  action  above  the 
line  of  the  solution  in  the  porous  cup,  while  at 
the  same  time  the  resistance  is  not  affected  in 
the  least.  By  this  method  of  treatment  a  per- 
fect and  permanent  contact  with  the  carbon  is 
insured,  which  cannot  be  injuriously  affected  by 
the  salts.  We  were  shown  carbons  treated  in 
this  way  that  had  been  in  use  many  months, 
and  the  connection  was  as  bright  as  it  was  the 
first  day  it  was  made. 

Compared  with  gas,  the  cost  of  maintaining 
an  electric  light  plant  of  these  batteries  is  about 
equal  to  gas  at  S2  per  1,000  cubic  feet— that  is 
to  say,  the  same  amount  of  electric  light  as 
that  given  by  1,000  cubic  feet  of  gas  will  cost 
about  $2.  But  when  the  healthfulness  of  the 
electric  light  is  considered,  that  light  becomes 
much  cheaper  in  the  end.  The  electric  light 
does  not  heat  the  air,  nor  consume  any  of  its 
constituents,  which  are  so  essential  to  health. 

Mr.  Mason  has  constructed  a  night-lamp  out- 
fit which  with  two  2  candle  power  lamps  and 
two  cells  of  battery  gives  light  for  100  hours. 
This  is  about   12  nights  of  8  hours  per  night. 


fig.  1. 


fig.    2. 


These  lights  can  be  placed  anywhere  about  the 
house  where  necessary.  They  are  excellent 
for  a  sick  room,  or  wherever  it  is  necessary  to 
keep  a  light  burning  all  night. 

Another  very  convenient  adaptation  of  the 
light  is  shown  in  Fig.  2,  which  represents  a 
reading  lamp.  The  lamp  is  so  constructed  that 
all  the  light  can  be  concentrated  just  where  it  is 
wanted.  At  the  point  where  the  lamp  is  con- 
nected with  the  bent  tube  a  swivel  is  inserted, 
which  makes  it  possible  to  throw  the  light  in 
any  desired  direction.  For  instance,  in  playing 
a  piano,  or  organ,  the  light  standard  can  be 
placed  on  a  convenient  stand  and  the  lamp 
turned  so  as  to  throw  all  the  light  on  the  music. 
These  lamps  are  very  handsomely  gotten  up 
and  are  very  portable. 

Another  of  Mr.  Mason's  specialties  is  a  fan 
outfit.  A  motor  and  fan  are  combined  on  one 
standard  and  their  operation  in  warm  weather, 
particularly  in  bed-rooms,  insures  comfortable 
and  cooling  breezes  where  otherwise  there 
would  be  none.  The  size  of  the  fan  is  twelve 
inches  in  diameter,  and  when  it  is  in  motion  a 
cooling  breeze  is  felt  all  over  the  room.  The 
fan  is  adjustable  to  any  angle  and  will  run  for 
seventy  hours  with  one  battery  charge.  There 
is  little  excuse  for  sweltering  in  our  homes  dur- 
ing warm  weather  when  these  outfits  can  be 
purchased  at  such  a  low  figure. 

On  account  of  the  efficiency  of  Mr.  Mason's 
improved  battery  it  becomes  especially  valua- 
ble for  burglar  alarm  use.     It  will  always  do  its 


work  so  long  as  it  receives  the  little  attention 
that  is  necessary.  Thus,  by  its  use,  protection 
of  homes  and  property  is  made  more  reliable. 
Gas  lighting  and  automatic  fire  alarm  are  also 
valuable  uses  to  which  this  battery  commends 
itself. 

The  port-ibility  of  the  battery  renders  it  pecu- 
liarly adapted  for  decorative  purposes.  Thus, 
for  instance,  a  Christmas-tree  can  be  readily 
illuminated  with  fairy  lamps  at  small  expense. 
Many  other  methods  of  decoration  suggest 
themselves,  and  the  effect  of  such  is  beautiful 
in  the  extreme. 

In  order  to  give  some  idea  of  the  capacity  of 
the  battery  for  lighting  purposes  it  may  be  ex- 
plained that  ten  cells  will  give  16  candle  power 
light  for  fifty  hours. 

Mr.  Mason  has  installed  several  plants,  and 
in  every  instance  the  utmost  satisfaction  is 
given  to  the  users  of  the  light.  Their  delight 
and  satisfaction  are  expressed  in  many  testi- 
monial letters  which,  being  entirely  unsolicited, 
speak  well  for  the  performance  of  the  battery. 
In  most  all  cases  the  writers  testify  that  thtir 
plants  have  done  even  more  w<  rk  than  was 
claimed  they  would  do  by  Mr   Mason. 

This  battery  has  a  bright  future,  and  is  one 
that  has  real,  true  merit.  The  rapid  increase  in 
the  demand  for  it  is  a  certain  indication  that  the 
battery  does,  at  least,  all  that  is  claimed  it  will 
do 

Mr  Ma-on  is  the  sole  proprietor  of  the  busi- 
ness. He  does  not  sell  territory,  as  is  usually 
done  when  it  is  desired  to  introduce  a  new 
article.  All  the  business  is  done  directly  with 
him,  and  the  advantage  in  this  will  be  greatly 
appreciated  by  part  es  at  a  di-tance  who  would 
rather  deal  directly  with  the  manufacturer  than 
through  an  agent  or  intermediary.  Mr.  Mason's 
office  and  factory  are  at  120  Park  avenue,  Brook- 
lyn. The  manufacturing  plant  is  a  complete 
one,  and  all  of  his  goods  are  first-cla-s  in  every 
respect.  He  also  deals  in  everything  in  the 
electric  light  line. 

Mr  Mason's  system  of  domestic  lighting  is 
particularly  adapted  for  use  in  suburban  or 
country  homes,  and,  as  oil  or  poor  gas  is  the 
usual  illuminant  in  such  localities,  a  reliable 
system  of  electric  lighting  is  a  great  desidera- 
tum. The  Mason  system  certainly  fills  every 
requirement,  and  we  are  glad  to  note  that  a 
successful  system  of  domestic  lighting  by  pri- 
mary battery  has  at  last  been  produced. 


Maktng  Pilp  by  Electricity. — Pulp  manufac- 
turers are  deeply  interested  in  an  electrical 
meihod  of  reducing  the  wood  in  the  manufac- 
ture of  pulp.  By  this  process  it  is  claimed  that 
the  fibre  is  manufactured  so  cheaply  that  the 
entire  pulp  business  will  be  revolutionized,  and 
the  digesters  now  in  use  be  driven  out.  Kelner 
of  Germany  has  been  experimenting  for  several 
years  with  electricity  in  this  direction,  and  has 
now  succeeded  in  perfecting  the  process.  A 
patent  has  been  applied  for  in  the  United  States. 


Electric  Light  Cheaper  than  Gas. — Inquiry 
is  often  made  as  to  the  re'ative  cost  of  gas  aad 
electric  light.  After  a  careful  comparison  it  is 
found  that  gas  at  S2  per  i.oco  feet  is  twice  as 
expensive  as  electric  light.  At  51  per  i,oco  feet 
for  gas,  therefore,  the  two  illuminants  would 
cost  the  same. 

Edison's  Birthday. — Mr.  Thorn. s  A.  Edison 
recently  celebrated  his  44th  binhday  anni- 
versary. His  birthday  is  now  noted  in  the 
almanacs  of  Great  Britain. 


The  Edison  Light  in  England. — Edison  says 
his  contemplated  trip  to  London  in  the  spring 
is  to  introduce  his  electrical  plants  there.  He 
wants  to  let  his  light  shine  before  (English) 
men. 

Mr.  E.  A.  Grissinger,  of  Harrisburg,  Pa.,  has 
entered  the  Lehigh  University  for  a  four  years' 
course  in  electrical  engineering. 


THE    ELECTRIC    AGE. 


J.   G.   BRILL  CO.  "S  KANSAS  CITY  EXHIBIT. 


The  J.  G.  Brill  Co. 's  exhibit  at  the  Kansas  City 
Convention  of  a  handsome  bronze  model 'of  their 
No.  6  independent  rigid  truck  excited  considerable 
interest  among  the  electric  railway  men  and  made 
a  very  favorable  impression.  This  truck,  an  illus- 
tration of  which  is  given  beneath,  is  designed  to 
carry  all  of  the  propelling  and  operating  machin- 
ery, such  as  electric  motor  and  brakes,  life  guards, 
track-brooms,  snow  sweepers,  sand  boxes,  etc  , 
instead  of  attaching  them  to  the  car  body.  They 
are  carried  on  the  axle  box  frame  which  is  support- 
ed on  a  cushion.  By  this  arrangement  they  are 
not  subject  to  the  action  of  the  car  spring,  hence 
their  operation  is  positive,  and  at  no  time  can 
vary  their  height  from  the  track  or  from  the  axle. 

Another  leading  feature  in  this  truck  is  the  ease 
with  which  the  wheels  and  axles  can  be  taken  out 
and  others  replaced.  The  journal  box  is  sur- 
rounded by  what  is  termed  an  independent  pedes- 
tal, to  the  bottom  of  which  is  fastened  a  small 
brace.  By  removing  the  brace  and  jacking  up 
the  car,  then  unloo>ing  the  brake  rigging,  the 
wheels  and  axles  can  be  removed  in  a  few  minutes, 
effecting  a  great  saving  in  time  and  labor,  and 
without  interfering  with  the  other  machinery  of  the 
truck.  This  improvement  alone  is  greatly  com- 
mended by  railroad  men  everywhere. 

It  is  made  from  standard  templets,  and  all  parts 
are  interchangeable.  The  bolts  are  tapered  and 
are  well  driven    home,  reducing  the  chance  of  loss 


PHILADELPHIA  LETTER. 

Messrs.  James  W  Queen  &  Co.  have  received 
a  large  and  flattering  order  from  the  Schaefer 
Electric  Manufacturing  Company  of  Boston, 
principally  for  Queen's  standard  resistance 
boxes,  of  which  they  make  a  specialty,  and 
which  range  from  i.oocooi  ohm  to  1 1 1  meg- 
ohms, and  ^re  guaranteed  to  within  '  ;o  of  i  %. 
The  order  also  included  a  number  of  Carpentier 
galvanometers,  resistance  coils,  etc. 

Bills  have  been  introduced  in  the  New  Jersey 
Legislature  providing  for  the  placing  of  all 
electric  light,  telephone  and  telegraph  wires 
underground  within  a  specified  time,  and  for 
the  creation  of  a  State  Board  of  Electrical  Con- 
trol, which  is  to  consist  of  four  members. 

An  application  will  be  made  to  the  Governor 
of  Pennsylvania  on  Thursday,  March  13,  by 
Albert  G  Hetherington,  Stephen  de  Kosenko, 
Guy  S.  Hetherington,  Charles  A.  Converse 
and  Albert  W.  Campbell,  for  a  charter  of  a  cor- 
poration to  be  known  as  the  de  Kosenko  and 
Hetherington  Manufacturing  Company,  the  ob- 
ject of  which  is  manufacturing  and  selling  of 
electroliers,  gas  fixtures  and  metal  work.  This 
is  the  present  firm  of  de  Kcsenko  and  Heth- 
erington, whose  increasing  business  has  neces- 
sitated the  incorporation  of  the  concern. 

A  special  telegram  from  Williamsport,  Pa., 
says  :  A  representative  of  the  Thomson-Hous- 
ton Electric  Company  has  been  in  Williamsport 


NEW  PUBLICATIONS. 

'Electric  Light  Installations  and  the  Man- 
agement of  Accumulators/'  is  the  title  of  a  book 
just  brought  out  by  D.  Van  Nostrand  Com- 
pany. The  author  is  Sir  David  Solomons, 
Bart.,  M.  A.,  who  is  a  well-known  writer  on 
such  subjects  The  book  presents  to  the  reader 
a  general  survey  of  the  practice  of  electric  light- 
ing and  the  management  of  accumulators  as 
are  likely  to  assist  in  obtaining  successful  re- 
sults. This  is  a  very  timely  volume,  as  there 
is  a  great  want  for  literature  on  these  subjects. 
The  book  opens  with  a  description  of  cells  and 
their  mode  of  employment,  charging,  discharg- 
ing and  failures,  with  directions  for  their  proper 
management. 

The  second  part  of  the  book  is  devoted  to 
installation  work  and  practice,  and  describes 
engines,  dynamos  and  electric  motors  in  a  com- 
prehensive manner.  All  subjects  are  liberally 
illustrated,  and  the  size  of  the  book  is  very  con- 
venient. 

The  table  of  estimates  at  the  back  will  be 
found  valuable  to  those  contemplating  intro- 
ducing electric  lights,  and  taking  it  altogether 
the  book  will  be  found  to  be  a  most  valuable 
acquisition  to  the  literature  of  electricity.  It  is 
written  in  plain  language,  and  is  totally  devoid 
of  intricate  problems.  Hence,  the  student  will 
find  it  as  valuable  and  interesting  as  will  the 
expert.     The  plain  statement  of  facts  is  what  all 


BRILLS    INDEPENDENT    RIGID    TRICK. 


and  of  rattling  to  a  minimum.  The  upper  cord 
of  the  truck  is  a  solid  wrought  iron  frame  yx  x  3, 
and  gives  greater  stability  to  the  truck.  It  also 
prevents  the  cars  from  spreading  at  the  bottom 
frame,  thus  obviating  the  tendency  to  run  off  the 
track  because  of  the  lower  frame  of  the  car  being  out 
of  square.  This  fault  is  a  common  one  in  old  cars 
as  is  well  known  to  railroad  men. 

The  brake  beams  are  made  in  two  parts,  truss- 
shape,  with  iron  thimbles,  making  it  impossible  to 
spring  or  get  out  of  shape.  The  brake  shoes  are 
of  the  Brill  patent  dove  tail  type,  and  are  simple  in 
construction  and  easily  removed,  there  being  no 
nuts  or  bolts.  The  Brill  equalizing  brake  is  used 
and  positively  applies  an  equal  pressure  to  the  four 
shoes. 

Altogether,  the  truck  is  without  exception,  one 
of  the  best  in  the  market  and  every  endeavor  has 
been  made  to  perfect  it,  making  it  as  light  as  is 
consistent  with  strength.  It  is  fitted  with  life 
guards  and  track  brooms,  and  so  arranged  that  it 
can  be  used  on  either  open  or  closed  cars. 


Electric  Light  Rivalry. — Two  electric  light 
companies  are  fighting  for  possession  of  Bur- 
lington, la.,  streets.  One  that  has  been  run- 
ning for  some  three  years  is  trying  to  enjoin 
another  which  has  just  started  up. 


the  past  few  days,  and  has  recommended  to  his 
company  the  establishment  of  one  of  their 
plants  here.  There  are  now  two  other  systems 
here — the  Edison  and  Westinghouse — and  if  the 
Thomson-Houston  people  enter  the  field  the 
competition  promises  to  be  very  lively. 

— Electro. 

The  Pullman  Car  Company.  —  The  Pullman 
Palace  Car  Company  report  a  brisk  business  in 
their  street  car  department  and  orders  are  com- 
ing in  very  rapidly.  They  are  now  building 
electrical  equipment  as  follows  :  Closed  elec- 
trical equipment(Thomson-Houston  system)  for 
the  Douglas  County  Street  Railway  Co. ,  West  Su- 
perior, Wis. ;  open  motor  cars  (Sprague  system) 
for  the  Metropolitan  Railway  Company,  Port- 
land, Oregon  ;  open  and  closed  motors  (Sprague 
system)  for  the  El  Paso  Street  Railway  Com- 
pany, Colorado  Springs,  Colorado ;  closed  car 
bodies  (Thomson-Houston  system)  for  the  Green 
Lake  Electric  Railway  Company,  Seattle,  Wash- 
ington ;  closed  motor  cars  (Sprague  equipment) 
for  the  Capital  City  Railway  Company  at  Salem, 
Oregon  ;  closed  motor  cars  (Thomson-Houston 
system)  for  the  Joliet  City  Railway  Company. 


Electric  Lighting  in  Japan. — The  Westing- 
house  Electric  Light  Company  of  Pittsburg,  has 
just  closed  a  contract  for  lighting  a  Japanese 
town  with  electricity. 


Underground  Electric  Motors. — It  is  said 
that  several  inventors  are  trying  to  perfect  a 
new  street  car  motor  to  run  in  a  conduit  some- 
what similar  to  that  used  for  cables.  Each 
motor  is  to  be  connected  to  a  train  of  cars  by 
means  of  a  rigid  coupling,  which  will  run  in  a 
slot,  just  as  the  grip  of  a  cable  car  does. 


want,  and  in  this  work  we  find  an  abundance  of 
such. 

The  book  has  334  pages,  and  the  price  is  very 
reasonable  for  so  valuable  a  work,  viz.,  $1.50. 

The  Boston  Electric  Clib. — We  are  in  re- 
ceipt ©f  the  Bulletin  of  the  Boston  Electric  Club. 
It  provides  many  interesting  events  up  to  and. 
including  May  19th.  On  Monday,  March  3rd, 
the  regular  meeting  of  the  club  will  be  held  ; 
Monday,  March  ioih,  club  dinner,  address  to 
be  announced  ;  Monday,  March  24th,  paper  by 
Mr.  W.  J.  Denver,  on  "Induction  and  Inter- 
ference with  Telephone  Service  from  Electric 
Light  and  Power  Circuit,  from  a  Telephonic 
View'';  Monday,  April  7th,  regular  club  meet- 
ing; Monday,  April  14th,  club  dinner,  address 
to  be  announced  ;  Monday,  April  28th,  paper 
by  Mr.  Geo.  W.  Mansfield,  "  Single  and  Double 
Trolleys  for  Electric  Railroads  ";  Monday,  May 
5th,  regular  club  meeting  ;  Monday  May  19th, 
dinner,  at  which  Mr.  S  E.  Barton  will  read  a 
paper  on  "The  relations  between  Fire  Insur- 
ance and  Electric  Interests  from  the  Under- 
writers' Standpoint." 

Mr.  H.  D.  Hall,  who  was  prominently  identi- 
fied with  the  Empire  City  Electrical  Company 
of  this  city,  died  on  Monday,  February  17th,  of 
pleuro-pneumonia,  resulting  from  an  attack  of 
influenza.  He  was  buried  in  Woodlawn  ceme- 
tery on  the  19th.  Mr.  Hall  was  39  years  of 
age,  and  was  well-known  through  his  connec- 
tion with  the  company  that  controls  the  system 
of  train  telegraphy. 
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the  outside  of  a  building  or  on  a  post.  When 
not  in  use  handle  will  be  folded  inwards  and 
case  securely  locked. 

In  this  arrangement  the  indicator  will  be  a 
bell,  combined  with  a  manual  electric  switch, 
all  inside  the  case,  the  circuits  being  so  con- 
nected that  while  the  semaphore  is  being 
worked  the  bell  will  sound,  and  cease  only  upon 
the  semaphore  having  taken  the  desired  posi- 
tion, the  indicator  being  for  two  semaphores 
or  one,  as  may  be  required. 

Distant  Signals  for  Stations. — For  this  service 
the  electric  semaphore  signal  is  of  great  value  ; 
having  the  semaphores  placed  at  a  distance  of 
one  half  mile  to  one  mile  from  the  station,  or 
such  a  distance  that  after  any  train  has  passed 
the  signal,  approaching  the  station,  there  will 
be  sufficient  time  for  the  train  to  be  brought 
under  control  and  stopped  as  circumstances 
may  require  to  avod  accident. 

At  junction  stations,  etc.,  it  is  sometimes  de- 
sirable to  have  a  number  of  signals  operated 
from  one  office,  in  order  to  control  the  move- 
ment of  trains  on  the  several  tracks  With 
electric  semaphores,  at  distances  from  the  station 
that   the    circumstan  es    require,    the    persons 


GOOD  CAR   RECORDS. 

When  electric  railways  were  first  introduced,  it 
used  to  be  commonly  said  among  street  railway 
men  that  the  motors  were  not  built  sufficiently 
durable  and  strong  for  the  necessities  of  street  car 
service.  Such  charges  might  have  been  true  at 
that  time,  but  they  are  certainly  not  applicable  at 
the  present  day.  The  durability  of  the  electric 
street  railway  motor,  as  exemplified  by  the  produc- 
tions of  the  leading  supply  companies  of  to-day,  is 
probably  as  h'gh  if  not  higher  than  that  of  any 
other  machine  exposed  to  the  same  kind  of  ser- 
vice. 

We  are  in  receipt  of  some  quite  interesting 
statistics  from  Erie,  Pa.,  in  regard  to  the  operation 
of  electric  cars  upon  the  line  of  the  Erie  Electric 
Motor  Company  in  that  city,  which  illus'rates  this 
in  a  striking  manner.  One  motor  car  on  this  line 
has  run  19,300  miles  without  requiring  any  repairs 
of  any  kind.  A  second  car,  equipped  with  only  a 
single  motor,  has  run  15,000  miles  without  repairs 
being  required,  and  other  cars  have  records  very 
nearly  as  large.  When  the  arduous  work  required 
of  these  street  railway  motors  is  taken  into  consid- 
eration, this  is  truly  a  remarkable  record,  and  one 
which  is  most  gratifying  to  all  interested  in  electric 
traction.  The  Erie  Electric  Railway  has  been  in 
operation  for  a  number  of  months,  on  the  Sprague 
Electric  System,  and  is  said  to  be  giving  great  sat- 
isfaction to  the  managers  of  the  road,  and  to  the 
general  public.  The  equipment  of  the  road  is 
complete  in  every  respect.  At  the  station  the 
power  plant  includes  two  150  H.  P.  Ball  engines, 
each  engine  being  belted  directly  to  two  50,000 
Watt  railway  dynamos  which  furnish  the  current  to 
the  line. 

The  motor  car  equipment  consists  of  fifteen 
electric  cais,  equipped  with  the  Sprague  improved 
motors  and  all  the  largest  attachments  and  devices 
used  by  the  Sprajrue  Company  upon  its  cars. 

When  the  installation  of  this  electric  line  was 
proposed,  there  was  considerable  opposition  from 
property  owners  along  the  route  who  were  not 
acquainted  with  electric  railway  systems,  and  ob- 
jected to  the  installation  of  an  unusual  power. 
The  road  has  become  very  popular,  however,  on 
account  of  the  rapid  transit  facilities  afforded,  and 
has  carried  large  numbers  of  passengers  since  it 
has  been  in  operation. 


Long's  Eleliric  Semaphore  Signal. — Fig.  5. 

on  the  trains  may  be  accurately  informed 
whether  a  train  perhaps  already  late  may  run 
to  the  station  at  good  speed,  or  should  ap- 
proach with  caution.  By  the  interlc  eking  de- 
vices, which  can  be  provided  for  such  cases, 
confliction  of  signals  will  be  avoided,  and 
trains  moving  in  accordance  with  signals  will 
avoid  danger  of  col:iding. 

The  connections  between  the  semaphore  sig- 
nal and  magneto-electric  generator,  etc.,  in  the 
controlling  office,  being  simply  ordinary  tele- 
graph wire  circuits  attached  to  binding  screws 
duly  numbered  and  lettered,  linemen  unac- 
quainted with  the  working  of  the  signal  can 
readily  place  the  apparatus  and  make  it  ready 
to  be  operated  by  telegraph  operators,  station 
agents,  dispatchers  and  others  from  their  offices. 
By  use  of  the  electric  semaphore  signal  the  dis- 
figurement of  buildings,  tearing  up  of  platforms, 
etc.,  often  necessary  to  arrange  the  cable  or 
wire  connections  to  mechanically  operated 
station  or  distant  signals  can  be  avoided,  also 
the  liability  of  such  connections  being  ob- 
structed in  their  out  of-the-wav  locations. 


City  Telephones  to  be  Replaced. — The  Chica- 
go City  Council  has  adopted  a  resolution  instruct- 
ing the  mayor  and  controller  to  direct  the  Chicago 
Telephone  company  to  replace  the  instruments  re- 
moved from  the  police  stations  and  public  offices 
a  short  time  ago. 


AN   ELECTRIC    MOTOR  IN    A    THEATRE. 

An  interesting  and  novel  application  of  electric 
power  has  recently  been  made  in  New  York  City 
by  the  local  agent  of  the  Sprague  Electric  Ry.  A 
Motor  Company.  In  one  of  the  theatres  a  specta- 
cular play  is  being  presented  in  which  one  of  the 
features  consist  of  a  horse  race  on  the  stage.  In 
order  to  keep  the  horses  constantly  in  view  of  the 
audience,  the  platform  upon  which  the  horses  race 
is  endless,  and  kept  constantly  moving  over  a  pair 
of  rollers  at  each  end  of  the  st?ge.  When  the  ques- 
tion of  motor  power  for  this  movable  stage  was 
suggested,  a  Sprague  Electric  Stationary  Motor 
was  selected  for  the  work.  This  is  belted  to  a 
system  of  counter  shafting  which  reduces  the  speed 
to  that  required  by  the  rollers  over  which  the  mov- 
able platform  revolves. 

This  is  rather  a  novel  application  of  electric 
power,  but  it  is  simply  an  example  of  the  extensive 
and  varied  use  to  which  Sprague  electric  motors 
are  now  being  applied.  When  the  manufacturers 
of  this  motor  made  the  statement  a  year  or  so  ago 
that  their  motors  were  used  in  more  than  one  hun- 
dred and  thirty  industries,  the  statement  seemed 
almost  incredible,  but  the  convenience  of  the  elec- 
tric motor  and  its  wide  range  of  adaptability  to  all 
classes  of  work,  have  made  it  almost  a  necessity  in 
places  where  no  other  motor  could  be  used. 

We  have  no  doubt  but  that  the  number  of  differ- 
ent industries  to  which  Sprague  motors  have  been 
applied,  is  now  very  largely  in  excess,  probably 
double,  what  was  claimed  a  year  ago. 


PUBLICATIONS   RECEIVED. 

A  copy  of  the  last  issue  of  the  Revista  Telegraf- 
ica  de  Mexico  has  reached  us.  This  is  an  electrical 
paper  published  in  the  City  of  Mexico,  by  F.  A. 
Soni,  who  is  editor  and  publisher.  It  is  the  only 
electrical  paper  in  Mexico  and  has  a  large  circula- 
tion in  Central  and  South  America.  The  existence 
of  such  a  paper  in  Mexico  is  ample  evidence  of 
the  growth  of  interest  in  electrical  matters  in  th  at 
country.  The  Mexicans  are  quite  progressive  in 
this  matter,  and  want  the  best  of  everything  in  the 
electrical  line.  This  paper  affords  an  excellent 
opportunity  for  American  manufacturers  and  dealers 
to  advertise  in  that  progressive  country. 


Cohoes  and  Waterford,  N.  Y.,  are  connected 
by  an  electric  road. 


We  are  in  receipt  of  a  pamphlet  just  issued  by 
Partrick  &  Career,  of  Philadelphia,  giving  many 
testimonials  as  to  the  excellence  of  their  new 
covered  cell  of  the  Disque  Leclanche  type.  Every 
one  speaks  highly  of  the  performance  of  these 
cells. 

Electric  Lighting  in  Massachusetts.  —  The 
fifth  annual  report  of  the  Board  of  Gas.  and 
Electric  Light  Commissioners  of  Massachusetts 
shows  that  there  are  in  the  State  75  gas  com- 
panies, of  which  26  have  the  right  to  supply 
both  gas  and  electricity,  and  no  fewer  than  100 
electric  light  and  power  companies.  The  num- 
ber of  public  gas  lamps  continues  to  diminish, 
electric  lights  taking  their  places.  The  coal  gas 
companies  lost  999  lights.  The  year  was  an 
active  one  for  those  engaged  in  the  electric 
lighting  business.  There  were  44  new  electric 
light  and  power  companies  and  4  new  com- 
panies for  the  manufacture  of  gas  and  electric 
light  incorporated. 

Extending  the  Edison  Light  Territory. — The 
Edison  Illuminating  Company  of  New  York 
have  decided  to  begin  without  delay  the  con- 
struction of  a  new  100,000  light  station,  some- 
where in  the  neighborhood  of  the  City  Hall,  to 
supply  the  entire  down-town  district,  and  to 
push  at  once  the  construction  of  the  Fifty-third 
street  Station  for  50,000  lights. 

Electro  Deposition  of  Iron.— Messrs.  Barthe 
and  Moller,  of  Hamburg,  give  the  following 
recipe  for  the  electro  deposition  of  iron  :  Six 
hundred  grams  of  ferrous  sulphate  (  FeS04 )  are 
dissolved  in  five  litres  of  water;  to  this  is  added 
a  solution  of  2,400  grams  of  carbonate  of  soda 
(  Na,  C03 )  in  five  litres  of  water.  The  resulting 
precipitate  of  ferrous  carbonate,  FeCO,,  is  then 
re-dissolved  by  the  addition  in  small  quantities 
of  strong  sulphuric  acid,  until  the  precipitate 
is  just  dissolved,  when  the  fluid  will  show  a 
green  color ;  it  is  then  diluted  to  twenty  litres 
by  adding  water.  The  solution  must  be  faintly 
acid,  turning  blue  litmus  paper  deep  claret  color, 
but  not  red.     An  iron  anode  is  used. 

Testing  the  Power  of  an  Electric  Motor. — 
A  test  of  strength  of  the  electric  motors  in  use 
on  the  West  rind  electric  car  line  in  Boston  was 
recently  made.  Three  ordinary  passenger  cars 
were  coupled  to  a  motor,  two  of  them  being 
loaded  heavily  with  a  miscellaneous  lot  of  ar- 
ticles of  a  weighty  nature.  The  weight  of  eac  h 
car  was  about  10,000  pounds.  After  the  tracks 
were  well  sanded,  the  train  was  started,  and  the 
motor  ascended  the  heavy  grades  on  the  line 
with  great  ease.  The  trial  was  a  complete  suc- 
cess. 

Electric  Tramway  in  France. — An  electric 
ramway  has  just  been  opened  beween  Cler- 
mont Ferrand  and  Royat,  two  well-known 
holiday  resorts,  about  seven  kilometres  apart. 
The  installation  consists  of  Farcot  steam  en- 
gine of  150  horse-power  and  a  six-pole  Thury 
dynamo  of  3C0  volts  and  350  amperes.  A 
small  24  horse  power  steam  engine  and  dyna- 
mo is  used  to  excite  the  larger  dynamo  and  to 
supply  the  station  with  electrfc  light.  The 
current  is  supplied  to  the  motors  on  the  cars  by 
means  of  an  overhead  wire,  and  the  return 
current  passes  along  the  rail.  The  speed  of  the 
cars  is  twelve  kilometres  per  hour. 
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THE  TALMAGE  ELECTRIC  HEATER. 


The  illustration  given  below  shows  the  elec- 
tric heater  invented  by  Mr.  C.  W.  Talmage, 
which  was  exhibited  at  the  Kansas  City  Con- 
vention and  which  was  fully  described  in  our 


THE    TALMAGE    ELECTRIC    HEATER. 

last  issue.  It  is  very  ornamental  in  appearance, 
and  marks  a  great  step  toward  the  ideal  system 
of  heating. 

Electric  Roads  in  Salt  Lake  City. — The  Salt 
Lake  City  Railway  Company  have  built  1 1  miles 
of  Sprague  electric  railway  through  some  of  the 
principal  streets  of  Salt  Lake  City,  and  have  about 
six  miles  of  extensions  under  course  of  construc- 
tion. They  have  15  Stephenson  16-foot  cars 
equipped  with  Sprague  motors,  and  five  additional 
cars  ready  for  placing  on  the  road  at  any  time. 
Thirteen  of  the  above  cars  are  equipped  with  single 
motors  type  No.  6.  and  seven  are  double  motor 
cars  of  the  same  class.  Their  station  equipment 
consists  of  a  compound  tandem  Fraser  &  Chalmers 
Corliss  engine,  240  horse  power,  and  two  No.  32 
Standard  Edison  railway  dynamos,  80, ceo  watts' 
capacity  each.  The  railway  has  given  such 
thorough  satisfaction  from  the  first  that  it  is  prob- 
able Salt  Lake  City  will  have  30  miles  of  road  and 
40  to  50  electric  cars  in  operation  at  the  close  of 
the  coming  summer. 

Lighting  the  British  Museum. — The  new 
lighting  plant  of  the  British  Museum,  which  has 
been  adopted  after  years  of  obstinate  opposition 
by  the  old  fogy  conservatives,  comprises  126  arc 
lamps  and  627  incandescent  lamps.  Four  of 
Siemen's  dynamos,  each  capable  of  generating 
450  amperes  at  130  volts  pressure,  are  used,  their 
combined  working  power  being  more  than  200,  coo 
watts,  of  which,  however,  only  150,000  watts  are 
required  to  do  the  work. 

Fire  Alarm  Wires  Underground. — The  Chi- 
cago fire  alarm  wires  have  been  placed  in  the 
conduits  under  several  streets  in  the  city,  and 
the  fire  alarm  superintendent  says  he  wishes 
there  were  conduits  all  over  the  city  so  he  could 
put  all  of  the  department  wires  underground. 
He  says  the  service  is  improved,  and  the  cost 
of  maintenance  is  greatly  reduced. 


Mr.  Edison's  Latest  Invention. — It  is  said 
that  for  many  months  past  Mr.  Edison  has  been 
at  work  on  a  series  of  experiments  in  in- 
stantaneous photography  which  have  been  at 
last  successfully  concluded.  The  point  de- 
sired was  to  devise  a  mechanical  camera  so 
arnnged  that  instantaneous  photographs,  with 
an  exposure  of  from  the  250th  to  the  t,ocoth  of 
a  second,  could  be  taken  in  a  series  following 
one  another  a'  the  rate  of  from  eight  to  twenty 
per  second.  It  was  found  that  the  slight  im- 
perceptible tremor  of  the  buildings  caused  by 
the  vibration  of  the  machinery  was  sufficient  to 
interfere  materially  with  the  experiments,  and 
hence  it  became  necessary  to  erect  a  special 
building  in  which  to  conduct  the  experiments. 
This  was  done,  and  a  solid  pier  was  built  on 
rock  foundation,  on  which  the  camera  was 
placed.  The  experiments  were  then  begun, 
and  were  at  last  crowned  with  complete  suc- 
ce*s.  The  idea  Mr.  Edison  had  in  mind  was 
to  take  a  public  speaker  and  photograph  him 
successfully  eight  or  twelve  times  a  second 
throughout  his  entire  speech,  the  subject  matter 
being  at  the  same  time  recorded  by  the  phono- 
graph. By  an  ingenious  constructed  mechan- 
ism the  reproduction  of  the  audible  speech  by 
the  phonograph  and  the  personal  appearance, 
gesticulations  and  facial  changes  as  thrown  on 
a  screen  by  the  stereopticon  are  so  exactly 
timed  as  to  be  synchronous.  The  photographic 
pictures  following  one  another  at  the  rate  of 
eight  to  twenty  a  second  produce  a  constantly 
moving  picture,  exactly  simulating  the  appear- 
ance of  the  speaker,  while  the  speech  as  repro- 
duced by  the  phonographs  will  apparently 
come  from  the  lips  of  the  orator.  The  experi- 
ments were  perfectly  successful  and  are  now 
concluded,  the  next  stage  being  the  develop- 
ment of  the  commercial  side  of  the  invention 
and  the  creation  for  a  demand  for  the  new 
process. 


Mr.  M.  Dixon,  a  well-known  New  York  tele- 
grapher, has  been  given  a  testimonial  benefit, 
which  will  take  place  in  New  York  on  April  16, 
at  the  New  Central  Opera  House.  215  East  67th 
Street.  ''East  Lynne "  will  be  produced  by 
prominent  telegraphers  composing  the  cast 


A  Commission  Without  Authority. — The  Elec- 
trical Commission  of  Cleveland,  Ohio,  recently 
had  an  opportunity  to  test  its  own  authority. 
The  arrest  of  certain  parties  for  disregard  of  the 
commission's  orders  was  desired,  and  the  police 
authorities  were  applied  to  to  make  the  arrests. 
Their  request  was  refused  on  the  ground  that 
there  was  no  authority  vested  in  the  commis- 
sion which  would  enable  them  to  enforce  their 
orders.  The  commission  was  appointed  by 
the  local  board  of  improvements  and  certain 
powers  were  delegated  to  it.  It  never  had  any 
legal  existence,  but  steps  are  now  to  be  taken 
to  reorganize  in  proper  form. 


The  First  Electric  Street  Railway. — The 
first  electric  street  railway  put  into  commercial 
operation  in  the  United  States  was  opened  in 
Appleton,  Wis.,  in  July,  1886.  Canada,  how- 
ever, antedates  us  in  the  first  road  of  this  class. 
Windsor,  Ont. .  has  the  honor  of  being  the  first 
place  on  the  American  continent  to  operate  an 
electric  railroad.  It  was  opened  in  May,  iSs6. 
and  the  Yan  Depoele  overhead  wire  system  was 
used. 

Bostons  Rapid  Transit. — Boston  wants  rapid 
transit,  and  yet  an  ordinance  has  just  been 
passed  by  the  City  Council  prohibiting  any 
street  railway  company  from  running  their  cars 
at  a  speed  greater  than  seven  miles  per  hour. 
This  is  aimed  at  the  electric  roads. 


The  Lighting  of  the  British  Museum. — A  pri- 
vate view  of  the  lighting  of  the  galleries  of  the 
British  Museum  took  place  recently.  A  large 
number  of  visitors  responded  to  the  invitation, 
and  from  every  point  of  view  the  preliminary 
trial  was  a  great  success. 


Electrical  Railway  Speed  — The  fastest  time 
made  by  an  electrical  railway  is,  according  to 
the  Age  of  Steel,  a  mile  a  minute  by  a  small  ex- 
perimental car.  On  a  street  railway  system  20 
miles  an  hour  is  the  fastest. 


Electricity  Triumphs. — A  meeting  was  held 
in  Pittsburg,  Pa  ,  a  few  days  ago  to  protest 
against  the  use  of  electricity  on  the  P.  A.  ft  M. 
Line  in  that  city.  A  lively  discussion  ensued 
between  those  oppesed  to  the  electric  motor 
and  those  in  favor  thereof,  and  the  result  was 
the  almost  unanimous  adoption  of  a  resolution 
giving  the  company  the  right  to  use  any  power 
employed  by  any  other  company  in  that  city. 


Flfctric  Light  and  Railway  Securities. — 
There  is  a  class  of  investments  which  the  pub- 
lic knows  comparatively  little  about.  Electric 
light  and  railway  companies'  bonds  are  among 
the  most  secure  and  profitable  bonus  on  the 
market.  Thev  are  always  first  mortgage,  and 
bear  six  percent  interest  ;  are  well  secured  and 
generally  run  for  twenty  or  thirty  years.  In 
the  case  of  nearly  every  company  offering  such 
bonds,  it  will  be  found  upon  investigation  of 
the  actual  figures,  that  it  earns  on  an  average, 
ten  to  twenty  per  cent,  per  annum,  which  am- 
ply provides  for  the  interest  on  the  bonds,  and 
leaves  a  good  surplus  for  sinking  fund  and 
stock  dividends.  There  are  many  considera- 
t  ons  which  make  this  class  of  bonds  preferable 
to  steam  railroad  bonds  :  and  in  this  age  of 
electrical  advancement,  they  are  certainly  more 
desirable  than  gas  bonds. 


Election  of  Officers. — At  the  meeting  of  the 
board  of  directors  of  the  Metropolitan  Telephone 
and  Telegraph  Company,  of  this  city,  held  on  the 
Feb.  1 2th  the  resignation  of  Mr.  Theodore  N.  Yail 
as  president  of  the  company  was  received  and  ac- 
cepted. Mr.  Charles  F.  Cutler  was  elected  to  fill 
the  vacancy.  Mr.  Wm.  R.  Driver  was  elected 
treasurer  of  the  company  to  fi'l  the  vacancy  caused 
by  the  death  of  the  late  Mr.  Amzi  S.  Dodd.  Mr. 
Joseph  Kavanaugh,  who  has  long  been  identified 
with  the  company,  was  elected  to  the  position  of 
assistant  treasurer,  and  will  have  active  control  ot 
the  finances  of  the  company.  Mr.  W.  H.  Wolver- 
ton  was  elected  director  of  the  company,  in  place 
of  Mr.  Dodd,  deceased. 

It  is  understood  that  Mr.  Yail  intends  to  devote 
himself  to  his  many  and  varied  other  large 
interests,  chief  among  which  will  be  the  matter  ol 
underground  work  in  this  city,  with  which  he  has 
long  been  identified,  and  where  his  great  energy 
will  find  a  field  of  a  magnitude  worthy  of  his  best 
efforts. 

Electric  Road  Stopped  by  an  Injunction. — The 
injunction  obtained  by  the  Chicago  &  Alton 
Railway  against  the  Electric  Street  Railway 
Company  at  Joliet,  111.,  and  the  Thompson- 
Houston  Company,  has  been  made  perpetual, 
and  operation  of  the  road  is  thereby  prevented. 


Municipal  Electric  Lighting. — It  is  proposed 
to  transform  the  West  Side  pumping  works,  at 
Minneapolis,  into  an  electric  light  plant,  and 
thus  shut  out  the  old  companies  from  street 
lighting.  It  is  thought  the  city  could  save 
000  to  $70,000  per  year  by  this  transaction. 


Transmitting  Power  a  Long  Distance. — The 
current  to  be  used  in  l'ghting  the  streets  of 
Portland.  Ore.,  will  be  generated  twelve  miles 
away.  This  is  thought  to  be  the  longest  dis 
tance  over  which  the  transmission  of  electrical 
■power  has  been  attempted  in  this  country. 
The  current  is  to  have  an  electro-motive  force 
of  4, coo  volts. 


Inunction  Denied. — Judge  Bundy.  at  Eau 
Claire.  Wis.,  has  refused  to  grant  an  injunction 
restraining  the  Eau  C  aire  Street  Railway  Com- 
pany from  operating  it*  line  because  they  inter- 
fered somewhat  with  the  telephone  company's 
wires. 


The  Concord,  N.  H.,  Horse  Railway  Com- 
pany have  asked  permission  of  the  city  council 
to  erect  the  single  trolley  system. 
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ELECTRICAL  PATENTS  ISSUED  FEBRUARY 
i  8th,  1890. 


421,394.  Railway-Telegraph.  James  S. 
Foley,  Toronto,  Ontario,  Canada,  assignor  of 
one-half  to  Joseph  Ruse,  same  place. 

421,398.  Conduit  for  Electric  Railways. 
Patrick  H.  Griffin,  Buffalo,  N.  Y, 

421.439.  Annunciator.  Thomas  H.  Shipway 
and  James  R.  Dowdell,  Toronto,  Ontario, 
Can a  1a. 

421.449.  Electro  Magnetic  Valve-Controller. 
John  V.  Stout,  Ea>ton,  Pa. 

421.450.  Graphophone-Tablet.  Charles  S. 
Tainter,  Washington,  D.  C. 

421.457.  Electric  Belt.  Merian  Wadleigh, 
Kansas  City,  Mo.,  assignor  to  Clarence  S.  Gil- 
bert, same  place. 

421,464.  Electric  Railway  Car.  Herbert  C. 
Wirt,  Boston,  Mass 

421,469.  Arc-Light  Carbon.  Walter  E.  Ade- 
ney  and  Llewellyn  Saunderson,  Kingstown, 
County  of  Dublin,  Ireland. 

421,479.  Dynamo-Electric  Machine.  De 
Witt  B.   Brace,  Lincoln,  Neb. 

421,484.  Camera  and  Electrical  Flash-Light 
Attachment.  George  E.  Davis,  Dubuque, 
Iowa. 

421.498.  Apparatus  for  Heating  Water  and 
Generating  Steam  by  Electricity.  John  C.  Hu- 
binger,  Keokuk,  Iowa. 

421.499.  Art  of  Heating  Water  and  Generat- 
ing Steam  by  Electiicity.  John  C.  Hubinger, 
Keokuk,  Iowa. 

421,508.  Electrical  Annunciator.  Albert  F. 
Parks,  Troy,  assignor  to  Charles  E.  Lee,  Ro- 
chester,  N.  Y. 

421,530.  Time-Alarm.  George  H.  Straight, 
Kingston,  R.  I. 

421,535.  Switch  for  Systems  of  Electric 
Locomotion.     Frank  Wheeler,  Meriden,  Conn. 

421,567.  Electric  Lock.  Wm.  Grah,  Jr., 
Toledo,  Ohio. 

421,586.  Incandescent  Lamp  Socket.  Wm. 
P.  Kookogey,  Brooklyn,  assignor  to  theKooko- 
gey  Electric  Company,  New  York. 

421,630.  Electric  Lamp  Adapter.  James 
Stewart,  New  York,  X.  V. ,  assignor  of  one-half 
to  Edmund  C.  Stanton,  same  place. 

421,636.  Telephone  Switch.  Erastus  C. 
Titus,  Catskill,  N.  Y. ,  assignor  of  one  half  to 
Harry  M.  C.  Vedder,  same  place. 

421,654.  Machine  for  Turning  Telegraph 
Pins.     Wm.  W.  McNeal,  Stockton,  N.J. 

421,666.  Electrode  for  Secondary  Batteries. 
Hiram  H.  Carpenter,  New  York,  N.  Y. 

421,677.  Support  for  Trolley  Wires.  John  H. 
Cunningham,  Chelsea,  Mass. 

421,733-  Carbon  for  Arc  Lamps.  Edward 
L.  Liedke,  Sandusky,  Ohio,  assignor  of  one- 
half  to  Frank  K.  McCormick,  same  place. 

421,781.  Electric  Conductor.  John  A. 
Stoughton,  East  Hartford,  Conn. 

421.790.  Electric  Motor.  Philip  B.  Walsh, 
Philadelphia,  Pa.,  assignor  to  Chas.  M.  Rhodes, 
same  place. 

421.791.  Electric  Railway  Signal.  Willie  C. 
Walter,  Richmond,  Ya.,  assignor  of  one- half  to 
George  B.  McAdams,  same  place. 

421.800.  Mouth-Piece  for  Telephones.  Ruel 
W.  Whitney  and  Byron  K.  Cowles,  San  Fran- 
cisco, Cal. 

421.801.  Electric  Battery.  Charles  Willms 
and  Gustav  A.  Lieb'g,  Jr.,  Baltimore,  Md.,  as- 
signors to  the  John  A.  Barrett  Battery  Com- 
pany, same  place. 

421.802.  Flexible  Electric  Connection.  John 
F.  Wollensak,  Chicago,  111. 

421,819.  Insulator.  John  W.  Davy,  Pitts- 
burg, Pa. 

421,851.  Electrical  Indicator.  Leo  Bock, 
Jr.,  New  York,  N.  Y. ,  assignor  of  one-half  to 
Charles  L.  Wright,  same  place. 

421  852.  Thermostat.  George  F.  Bulen, 
Tompkinsville,  N.  Y. 

421,853.  Automatic  Fire-Alarm  System. 
George  F.  Bulen,  Tompkinsville,  N.  Y. 


421,854.  Automatic  Fire-Alarm  Transmitter. 
George  F.  Bulen,  Tompkinsville,  N.  Y. 

421,864.  Hanging  Device  for  Electric 
Lamps.  William  H.  Layng,  New  York,  N.  Y., 
assignor  to  S.  Samuel  Miller,  Paul  J.  Chassagne, 
and  Wm.  R.  Palmer,  Akron,  Ohio. 

421,882.  Visual  Annunciator  for  Call-Boxes. 
Paul  Seiler,  San  Francisco,  Cal. 


The  Sti/hl  Electrical  Alarm  Thermometer. — 
The  action  of  most  electrical  alarm  thermometers 
consists  in  causing  the  expansion   of   the  mer- 
cury to  complete  the  alarm  circuit  by  coming  in 
contact  with  a  pluinum  wire  connected   across 
the    tube    of    the   instrument    at   the   required 
height.     The  disadvantage  of  these  thermome- 
ters is   ihat   they  can  only  be  used   to   indicate 
one   temperature,  and   the   following    arrange- 
ment has  been  devised  by  M.  Stuhl  to  overcome 
this  defect  :  Below  the   thermometer  scale,  but 
above    the  bulb,  he  places  a   glass  ball  which 
only  offers  a  capillary  passage  to  the  expanding 
mercury  ;  one  end  of  the  alarm  circuit  is    per- 
manently in    coniact  with  mercury  in  the  bulb, 
the    other    end    of    the  circuit  terminates   im- 
mediately underneath  the  glass  ball.    To  set  the 
thermometer  it  is  only  necessary  to  heat  it  to 
the  required    temperature,  and  then  alljw  it  to 
cool.     A  portion    of    the    mercury  has  by  this 
operation  been  forced  past  the  obstacle,  and  re- 
mains there  ;  the  rest  of  the  mercury  on  cooling 
sinks    into    the  bulb.     Whenever  the  mercury 
again  expands  and   touches  the    platinum  con- 
tact under  the  glass  ball,  a  battery  and  bell  in 
the  alarm    circuit   results   in  the    ringing  of  an 
alarm.     If  it  is  required  to  make  the  alarm  ring 
at  a  higher  temperature,  the  mercury  has    only 
to  be  heated  to    that   degree.     If  an  alarm  is 
wanted  at  a  low  temperature  the  mercury  above 
the  ball  must  be   made  to  fall  into  the  bulb  by 
giving  the  thermometer  a  sharp  twisting  motion. 


Tinting  Incandescent  Lamp  Bulbs. — The  fol- 
lowing recipe  is  due  to  Mr.  Arthur  S.  Huey,  of 
Minneapolis  :  Prepare  the  glass  by  thoroughly 
washing  in  soap  and  water  and  drying.  Then 
dip  in  bath  (made  by  beating  up  the  whites  of 
two  eggs  in  one  and  a  half  pints  of  water  and 
filtering)  and  hang  up  to  dry.  Dissolve  the 
aniline  color  in  photographer's  common  collo- 
dion. Red  or  blue  aniline  will  form  clear  solu- 
tions, while  the  green  solution  will  require  filter- 
ing. Yellow  aniline  forms  a  handsome  color, 
but  the  surface  of  the  glass  presents  a  frosted 
appearance  after  the  application.  Yiolet  and 
purple  colors  may  be  obtained  by  combining 
red  and  blue  in  dfferent  quantities.  When  the 
solution  is  ready,  dip  the  prepared  glass  bulbs 
therein,  hang  up  to  dry,  and  finally  pass  a  cur- 
rent through  tha  bulb  for  half  an  hour,  that  the 
heat  thus  generated  may  harden  the  coating  of 
the  collodion,  or  place  in  a  current  of  air. 
The  preparation  can  easily  be  removed  with 
alcohol  or  sulphuric  ether,  but  is  not  affected 
by  water.  Experience  has  shown  that  the  best 
results  are  obtained  by  not  using  too  much 
aniline.  Make  the  color  light  rather  than  deep, 
and  apply  two  or  three  coats. 


Electric  Light  Effects. — Pyrotechnic  effects 
in  table  decoration  are  rampant.  Electric  wires 
are  run  through  the  stems  of  tulips,  white  lilies 
and  jonquils  ;  a  bunch  of  them  planted  in  an 
epergne  give  the  red,  yellow,  green  and  brown 
fruit  the  glow  of  enchantment,  and  when  the 
white  bright  light  streams  from  a  plaque  of  nuts 
the  sensation  is  rather  more  weird  than  poetic. 


Electric  Currents  in  the  Skin.— An  interest- 
ing study  has  been  lately  made  by  Herr 
Tarchenoff  of  electric  currents  in  the  skin  from 
mental  excitation.  Unpolar  sable  clay  elec- 
trodes, connected  with  a  delicate  galvanometer, 
were  applied  to  various  parts — hands,  fingers, 
feet,  toes,  nose,  ear  and  back  ;  and  after  com- 
pensation of  any  currents  which  occurred  dur- 
ing rest,  the  effects  of  mental  stimulation  were 
noted.  Light  tickling  with  a  brush  causes,  after 
a  few  seconds'  period  of  latency,  a  gradually  in- 
creasing strong  deflection.  Hot  water  has  a 
like  effect  ;  cold,  or  the  pain  from  a  needle- 
prick,  a  less.  Sound,  light,  taste  and  smell, 
stimuli  act  similarly.  If  the  eyes  have  been 
closed  some  time,  mere  opening  of  them  causes 
a  considerable  deflection  from  the  skin  of  the 
hand.  It  is  remarkable  that  these  skin-currents 
also  arise  when  the  sensations  are  merely 
imagined.  Mental  effort  produces  currents 
varying  with  its  amount.  Jf  a  person  is  in 
tense  expectation,  the  galvanometer  mirror 
makes  irregular  oscillations.  In  all  ihe  experi- 
ments it  appeared  that,  with  equal  nerve  excita- 
tion, the  strength  of  the  skin  currents  depended 
on  the  degree  to  which  the  part  of  ihe  skin 
bearing  the  electrodes  was  furnished  with 
sweat-glands. 

Census  Computations  by  Electricity. — Among 
the  vast  quantity  of  printed  blanks  required  for 
the  taking  of  the  next  census,  100, 000, oco  blank 
cards  will  be  necessary  for  the  use  of  the  elec- 
trical tabulating  machine.  By  the  use  of  this 
machine  it  is  thought  that  a  saving  of  three- 
fourths  of  the  expense  of  computing  the  returns 
received  from  the  supervisors  and  enumerators 
will  be  saved. 

Electric  Light  Stations. — Whipple's  electrical 
report  for  January  shows  that  the  total  number 
of  central  electric  light  stations  in  the  United 
States  is  1265.  The  total  number  of  gas  com- 
panies is  981,  and  of  these  237  operate  electric 
light  plants  in  conjunction  with  their  gas  busi- 
ness. 


Is  the  Electric  Light  Injurious  to  Sight? — 
St.  Louis  has  a  physician  who  claims  to  have  given 
much  time  and  attention  to  the  study  of  the  effect 
of  electric  light  on  the  eye,  and  he  pronounces  it 
injurous.  His  Chicago  brethren  pronounce  him  a 
crank,  and  flatly  deny  the  statement. 


The  Value  of  the  Ohm. — Recent  experiments, 
according  to  Lippmann's  method,  give  the 
value  of  the  ohm  as  equal  to  the  resistance  of 
a  column  of  mercury  at  o°  C,  one  square  mm. 
cross  section,  and  106.27  centimetres  long. 


The  Electric  Light. — The  Edison  Electric 
Illuminating  Company  of  New  Orleans  have 
added  one  150  horse  power  engine  and  two 
Edison  dynamos  to  their  plant. 


The  Laredo  (Tex.)  Improvement  Company 
are  going  to  build  one  mile  of  line  across  the 
Rio  Grande  River  into  Mexico.  This  will  be 
the  first  international  electric  motor  railroad  in 
America,  and  in  the  world. 

The  East  End  Electric  Light  Company,  of 
Pittsburgh.  Pa.,  have  increased  their  plant  with 
one  3000  light  Westinghouse  dynamo  and  one 
Westinghouse  compound  engine. 

The  Jamaica  &  Brooklyn  Railroad  Company 
have  entirely  reconstructed  their  road,  and  now 
operate  eight  Sprague  motor  cars. 

The  Western  Light  and  Power  Company  of 
Chicago  will  add  1000  incandescent  lamps  to 
their  plant  during  the  year. 

The  Western  Light  and  Power  Company  of 
Chicago  have  purchased  the  Lake  View  Elec- 
tric Light  Company. 

The  Edison  Illuminating  Company,  of  New- 
port, R.  I.,  has  absorbed  all  the  other  compa- 
nies in  that  place. 

Akron.  Ohio,  has  now  12  miles  of  electric 
railway  in  operation.  The  Sprague  system  is 
used. 

The  Cedar  Rapids  Gas  Light  Company  con- 
template putting  in  an  electric  light  plant  during 
the  spring. 

The  Cambridge,  Mass.,  Electric  Light  Com- 
pany have  put  in  two  1300  light  alternating 
dynamos. 
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IMPROVED  TELEPHONE. 


COMPARATIVE  COST  OF  ELECTRIC  LIGHT- 
ING IN  MUNICIPALITIES. 


James  Lowth  of  Chicago,  111.,  has  patented 
the  "stetho"  telephone,  an  invention  which  he 
believes  will  far  surpass  the  present  telephone 
item,  without  infringing  upon  its  patents 
The  new  invention  has  been  thoroughly  tested 
in  several  conversations  between  Chicago  and 
Milwaukee,  over  a  common  telegraph  wire, 
with  six  otlitr  wires  on  the  same  poles,  which 
were  being  operated  by  means  of  very  heavy 
batteries.  The  absence  of  a  d  aphragm  is  one 
reason  for  its  success  on  long  lines.  The  oper- 
ator places  the  receiver  to  the  ear  and  the 
t  ansmitting  button  aga  nst  the  side  of  the 
throat.  Br  elly  described,  the  Lowth  "sietho  ' 
telephone  is  a  combined  receiver  and  transmit- 
ter. It  t^kes  its  name  from  ihe  manner  of  using 
it.  The  instrument  is  said  to  have  all  the  capa- 
bilities of  the  ordinary  stethoscope,  with  the 
addition  that  it  is  able  to  transmit  all  voice 
sounds  to  a  distance.  The  combined  trans- 
mitter and  receiver  is  4^  inches  long  from  the 
centre  of  the  transmitting  button  to  the  centre 
of  the  earpiece.  The  transmitting  button  pro- 
jects about  two  inches  from  the  side  of  the  in- 
strument, and  is  in  a  convenient  position  to  be 
placed  against  the  side  of  the  throat,  when  the 
earpiece  is  placed  in  its  proper  position  against 
the  ear.  Holding  the  instrument  with  its  t  ans- 
mitting button  pressed  lightly  against  the 
throat,  the  actual  movements  tak  ng  place  in 
and  about  the  larynx  are  conveyed  by  the  but- 
ton to  the  electrical  parts  of  the  instrument,  and 
through  them  sent  over  the  line  to  the  distant 
receiver,  in  which  the  most  perfectly  formed 
words  are  reproduced.  Mr  Lowth  distin- 
guishes his  system  from  those  in  which  a  trans 
milter  diaphragm  is  used,  by  calling  it  "'the 
solid  medium  system  the  agency  through 
which  the  instrument  is  operated  being  positive 
and  mechanical,  and  not  atmospheric.'' 


Electrical  Monopolies  in  England. — Our 
esteemed  contemporary,  the  London  Electri- 
cal Reviea  .  in  a  leading  article,  appea  s  to  the 
English  electrical  trade  to  take  vigorous  action 
w  1  h  reference  to  monopolies  in  the  English 
e  ectrical  industries.  It  says:  "We  groan 
under  the  great  monopolies  of  the  lamp  and 
the  telephone,  '  and  the  time  has  come  for 
definite  action  when  an  endeavor  must  be 
made  to  show  where  the  monopoly  is  harm- 
ful. "  We  have  great  confidence  in  British  en 
terprise,''  the  article  concludes,  "but  at  the 
present  day  it  must  start  level  with  its  com- 
petitors, and  when  the  goal  is  reached  we 
shall  not  be  far  in  the  rear.''  The  article  char- 
acterizes the  English  policy  with  regard  to 
lamps  as  short  sighted.  The  price  of  the  Edison 
lamp  in  England  is  3s  6d. ,  while  in  America 
and  on  the  Continent  the  same  lamp  costs  from 
is.  8d.  to  2s.  The  same  policy  is  pursued  with 
reference  to  fittings.  The  telephone  monopoly 
begun  about  8  years  ago  ;  previous  to  that  there 
were  numerous  telephone  factories  established 
in  England  but  these  were  crushed  out  of  ex- 
istence by  the  United  Company. 


A  Large  Contract. — A  large  order  has  been 
awarded  to  the  Thomson-Houston  Company. 
It  is  f<>r  the  complete  equipment  of  too  motor 
cars  and  60  electric  locomotives,  for  the  St. 
Paul  and  Minneapolis  street  railway  lines. 
Regular  train  work  between  the  tsvo  cities  will 
be  estat  lished 


The  rates  charged  by  electric  light  companies 
for  municipal  lighting  throughout  the  country 
have  a  great  range,  as  will  be  seen  by  the  fol- 
lowing figures.  B  ston  and  Denver,  Colorado, 
pay  the  highest  prices,  a  fraction  over  65  cents 
p  r  light  per  night,  and  the  lowest  charge  is  19 
cents  per  night. 

New  Orleans  has  934  arc  lights  of  2, coo  can- 
dle-light power,  634  of  which  cost  St 25  per 
year  ;  262  suburban  at  $146,  and  38  across  the 
Miss  ssippi  at  $2:5  :  the  price  per  night  in  the 
city  proper  being  about  34  cents.  At  Cleveland, 
Ohio,  the  lighting  is  done  with  100  lights,  eight 
of  which,  suspended  fiom  high  masts,  are  of 
4,000  candle  power,  and  co»t  $394. 80;  the  92 
others  are  of  2  000- candle  power  and  cost 
Si 39.  12  per  year;  the  cost  of  the  2,000-candle 
power  light  being  about  38  cents  Fort  Wayne, 
Ind.,  is  lit  by  2.000-candle  power  lights  at  Si 35 
per  year,  or  about  36  cents  each  per  night. 
Memphis  has  100  arc  lights  of  2.000-candle 
power  They  cost  $187.50  per  year,  or  about 
51  cen  s  per  lamp  per  night.  Denver,  Col.,  has 
1, 100  twenty-candle  power  incandescent  lights 
at  a  cost  of  S26  a  year.  For  its  2,ooocandle 
power  lights  it  pays  $240,  or  about  65  cents 
each  per  night.  St.  Paul  uses  54  arc  lights  at 
35  cents  a  night  ;  the  lamps  running  until  mid- 
night only.  Omaha  for  100  arc  lights  pays  Si  75 
per  year,  or  about  47  cents  per  light  per  night. 
Detroit  uses  600  2.000  candle  power  lights  at 
S140  a  year,  or  about  38  cents  each  per  night. 
Buffalo,  with  its  1,223  lights,  pays  the  electric 
comnanies  Si 55.61  J4  a  year,  or  about  42  cents 
each  per  night.  In  Milwaukee  270  arc  lights 
of  2,ooo-candle  power  are  used,  for  cost  of 
which  it  pays  $150  a  year,  or  about  41  cents  per 
night.  Quincy.  111.,  pays  $100  a  year  for  181 
lamps  of  2  ooo-candle  power,  the  rate  per  lamp 
per  night  being  about  27  cents.  In  St.  Joseph 
there  are  210  arc  lights  at  $70  a  year,  or  19  cents 
per  n'ght.  Pittsburgh  employs  i.coo  of  25- 
candle  power  incandescent  at  a  cost  of  $16  per 
year,  and  300  of  2,000  candle  power,  costing 
$105  per  year,  or  about  28  cents  each.  Kansas 
City,  Kan.,  uses  96  arc  lights  of  2,000  candle 
power  and  pays  $144  for  them,  or  about  39  cents 
each.  St.  Louis  uses  1,600  2,oco-candle  power 
arc  lights  at  S78  a  year,  or  about  21  cents  each 
per  night,  and  1,600  incandescent  lights  of  30- 
candle  power,  for  800  of  which  it  pays  $17.50, 
and  for  the  remaining  8co  $20. 


An  Electric  Fire  Kindler. — Every  day  elec- 
tricity is  put  to  a  new  use.  It  is  gradually  being 
made  our  most  submissive  servant  in  every  de- 
partment of  life.  It  gives  us  light,  power  and 
heat.  The  latest  use  to  which  it  has  been  put 
is  in  the  capacity  of  a  fire  kindler.  An  electric 
connection  from  the  bedroom  lights  the  fire  in 
the  stove  or  range,  so  that  the  room  may  be 
warmed  and  the  breakfast  got  under  way  with- 
out being  obliged  to  leave  the  bed,  and  spoil 
the  morning  nap.  Thus  the  most  precious  half 
hour  of  the  whole  day  is  saved. 


Electic  Tramways  in  Liverpool. — Arrange- 
ments are  being  made  for  experiments  with 
the  view  of  the  introduction  of  electric  cars  on 
the  tramcar  system  in  Liverpool.  A  member 
of  the  company  said  that  the  time  was  not  far 
distant  when  the  company  would  be  in  pos- 
session of  an  electric  engine,  which  would  be 
tried  on  its  merits. 


Philadelphia  to  have  an  Electric  Club. — 
Philadelphia's  reputation  as  a  slow-going  place 
is  again  empha  ized  by  the  growing  sentiment 
in  favor  of  the  establishment  of  an  electric  club 
in  that  city.  Electrical  interests  have  awak- 
ened to  an  appreciation  of  the  fact  that  such  an 
organization  might  be  of  benefit  to  the  trade, 
and  now  it  looks  as  if  an  electric  club  might  be 
the  outcome.  Philadelphia  is  rather  late. 
Many  of  the  principal  cit  es  have  an  electric 
club,  and  much  benefit  is  derived  by  their 
members  at  the  meetings. 


Electric  Railroad  to  Washington's  Home. — 
An  electric  railway  from  Washington  to  Mount 
Vernon — Washington's  burial  place,  has  been 
chartered  by  the  Virginia  Legislature.  It  will 
be  20  miles  in  length.  The  line  will  pass 
through  Arlington  and  Alexandria. 
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Extracts  from  a  few  of  the  Press  Notices : 

"A  clear  and  comprehensive  little  treatise." — A".  Y. 
S 

"  V  large  number  of  readers  will,  no  doubt,  receive 
their  first  book-knowledge  of  electricity  through  this 
medium,  and  others  further  advanced,  may  obtain 
many  useful  hints." — Electrical  Review. 

"  In  simple  language,  the  author  lays  bare  the  secrets 
of  electrical  science,  and  application The  ar- 
rangement is  systematical,  the  cuts  are  good,  the  typo- 
graphy and  binding  in  cloth  are  excellent,  and  alto- 
gether the  work  is  one  we  can  heartily  commend." — 
Electrical  World* 

"  The  need  of  such  a  book  has  undoubtedly  been  felt 
by  many,  young  and  old This  work  sup- 
plies the  foundation  for  a  more  thorough  knowledge  of 
this  interesting  subject.  Its  illustrations  and  compar- 
isons are  drawn  from  objects  and  simple  facts  familiar 
to  all.  and  its  language  is  perfectly  plain.  Taken  alto- 
gether, the  book  is  deserving  of  success,  and  we  predict 
for  it  a  splendid  sale." — The  Age  of  Steel. 

" A   book  like   this,    should   be  largely  read. 

Mr.  Meadowcroft's  volume  is  short,  simple  and  well  il- 
lustrated  It  also  explains  electrical  terms  more 

clearly  than  most  of  the  dictionaries.     .V.  V.  Una  Id. 

"It  Ls  a  capital  book,  and  contains  within  a  hundred 
pages,  and  in  simple  and  intelligible  terms,  a  vast 
amount  of  useful  information,  nowhere  else  accessible 
in  such  a  form,  concerning  the  telegraph,  the  telephone 
and  various  other  electrical  appliances,  which,  although 
of  everyday  use.  the  great  majority  of  people  know 
little  about." — Washington  Post. 

"  An  instructive  little  book,  whose  purpose  is  simply 
desciibed  by  its  title,  and  is  endorsed  by  no  less  an  au- 
thority than  Mr.  Edison.  It  explains  simply  and  con- 
cisely the  uses  to  which  electricity  is  put  by  modern 
science,  and  describes  the  various  methods  by  which  it 
is  produced  and  rendered  available.  The  author  has 
succeeded  admirablv  in  adapting  his  work  to  the  ob- 
ject for  which  it  was  intended."     Gazette,  Boston. 
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INVESTIGATING  ELECTRICAL   MATTERS. 

The  Senate  Committee  on  General  Laws,  on 
February  28th,  began  an  investigation  in  New 
York  City  into  electrical  matters.  The  com- 
mittee procured  the  services  of  an  expert  elec- 
trician as  adviser  in  F.  W.  Jones,  chief  elec- 
trician and  assistant  general  manager  of  the 
Postal  Telegraph  Company. 

George  W.  Hebard,  President  of  the  United 
States  Electric-Light  Company,  was  asked  if 
his  company  "manufactured  electricity  for  use 
in  this  city,"  and  replied  that  it  does  not,  but 
that  the  United  States  Illuminating  Company, 
of  which  he  is  a  director,  does.  He  could  not 
tell,  however,  "how  much  electricity  was 
manufactured." 

"The  great  demand  for  lighting  at  present 
^   for   incandescent    lights,"   the    witness  ex- 
Clained. 

IK  Mr.  Hebard  said  that  his  company  believed 
rn  subways  and  was  in  favor  of  going  into 
r^hem  In  sma  1  cities  he  did  not  believe  sub- 
ways practicable  The  witne-s  said  that  if 
wires  were  properly  buried  they  would  be  safer 
Winder  than  above  ground. 

"  What  do  you  think  of  some  sort  of  a  com- 
mission to  supervise  electric  lighting— some- 
thing similar  to  the  Railroad  Commission,  per- 
haps ?"  was  inquired 

"That  is  a  many-sided  question,"  Mr.  Heb- 
tard    replied.      "If    a   competent    commission 
could  be  constituted  to  work  under  some  well- 
defined  method  it   would    be    better   than    one 
working  under  no  method.  ' 

"The    Chairman     asked    'if     some     super- 
visory power  would  not  be  useful  in  putting  up 
or  burying  the  wires,  and  thus  be  beneficial." 
The  witness   thought  that   some    regulation 


might  be  good  if  it  was  a  proper  kind  of  regula- 
tion. He  doubted,  however,  i Jj  a  general  law 
could  effectively  cover  the  subject,  as  electricity 
is  rapidly  developing  "and  the  law  could  not 
keep  up  with  the  procession." 

Commissioner  Hess,  of  the  Board  of  Elec- 
trical Control,  explained  the  work  done  by  the 
Board  and  the  obstacles  it  had  contended  with 
and  overcome.  He  said  the  fact  that  17,000 
miles  of  wire,  including  a  large  quantity  of 
electric  lighting  wire,  had  been  buried  and  had 
worked  satisfactorily  proved  the  wisdom  of 
burying  the  wires.  Up  to  within  eight  months, 
he  said,  the  electric-light  companies  objected 
to  burying  the  wires,  but  now  they  are  all  in 
favor  of  it,  as  "they  make  a  virtue  of  neces- 
sity." As  to  high  and  low  tension  currents,  he 
considered  both  of  them  dangerous,  but  much 
less  so  under  ground  than  above.  The  first 
cost  of  wires  under  ground,  he  said,  was  more 
than  the  cost  overhead,  but  maintenance  was 
less  expensive. 

Lawyer  Gibbens  asked  some  questions,  bring- 
ing out  that  out  of  4,281  deaths  from  accident 
and  negligence  in  the  city  during  three  years 
past,  only  15  had  been  causd  by  electricity. 
Commissioner  Hess,  in  reply  to  a  question  put 
by  Lawyer  Cravaih,  said,  that  the  Edison  Com- 
pany wires  were  too  large  to  be  strung  upon 
poles  and  therefore  they  had  to  be  placed  under 
ground. 

Edward  H.  Johnson,  ex-President  of  the  Edi- 
son Electric  Light  Company,  and  a  director  in 
many  Edison  companies,  was  sworn. 

"  Will  you  please  tell  the  Committee  about 
electric  lighting  and  give  us  such  views  as  you 
choose  as  to  high  tension  and  low  tension 
currents?"     Chairman  Erwin  suggested. 

The  witness  looked  dazed  and  said,  that  was 
a  pretty  large  subject,  and  the  question  was 
made  more  specific.  He  said,  that  accidents 
from  electric  currents  were  due  largely  to  the 
bad  condition  of  the  wires.  No  fatalities  could 
result  from  contact  with  currents  if  they  were  not 
sufficiently  intense  to  kill,  and  hence  he  thought 
low  tension  currents  safest.  No  fatalities,  he 
said,  had  been  caused  either  in  this  country  or 
Europe  irom  the  Edison  currents.  He  con- 
sidered the  high  tension  currents  the  product  of 
economy  and  doubted  their  expediency.  As 
to  fires,  both  currents,  he  said,  were  equally 
dangerous. 

"  I  think  it  exceedingly  important  and  desir- 
able that  there  should  be  some  one  central 
regulating  authority  over  electrical  matters," 
the  witness  said. 

He  could  not  fix  the  line  between  dangerous 
and  safe  currents,  he  said,  as  there  was  a  mar- 
gin of  from  three  hundred  to  six  hundred  volts. 
To  Expert  Jones  the  witness  said  that  high 
tension  currents  of  5, coo  and  even  10,000  volts, 
he  believed,  could  be  conducted  safely  under 
ground,  but  the  fact  that  the  intensity  of  the 
current  instead  of  the  size  of  the  wire,  was  in- 
creased indicated  such  a  degree  of  economy 
that  he  did  not  believe  the  high  tension  currents 
would  be  made  safe  He  favored  a  proper 
authority  to  regulate  the  matter,  and  he  added  : 

"  We  don't  want  '  cheap-John  '  systems  com- 
peting with  us." 

Mr.  Johnson  said  that  his  Company  sent  as 
much  as  10  000  amperes  of  current  out,  and 
sentj, 250  amperes  from  the  Pearl  street  station 
but  it  was  divided  between  many  wires  and  not 
over  700  amperes  were  sent  out  on  any  one 
wire. 

On  the  second  day  of  the  investigation  C.  O. 
Mailloux,  a  well  known  electrical  engineer,  who 
was  the  first  witness,  said  that  he  was  in  favor  of 
allowing  all  the  systems  to  live,  and  he  believed 
that  laws  could  be  framed  so  as  to  render  all  of 
them  safe  in  use.  The  development  of  the  use  of 
electricity  is  in  its  infancy,  he  said,  and  it  would 
be  difficult  to  regulate  it  arbitrarily  by  statutes. 
As  a  preliminary  step  in  that  direction  he  said  that 
the  subject  should  be  studied  carefully  by  some 
authority  competent  to  deal  with  it.  As  to  high 
and   low-tension    currents   he  said  that  both  had 


advantages  and  disadvantages.  The  high-tension 
is  more  dangerous  to  life  and  the  low-tension  more 
dangerous  to  property,  but  both  could  be  rendered 
safe  by  proper  precautions.  He  considered  the 
burial  of  wires  the  best  plan  in  large  cities,  but 
doubted  the  utility  and  necessity  for  it  in  smaller 
towns. 

The  witness  explained  that  a  current  of  1,000 
volts  and  100  amperes  would  give  the  same  electro- 
motive force,  and  consequently  have  the  same 
lighting  capacity,  as  a  current  of  100  volts  and 
1,000  amperes  :  but  the  latter  would  require  one 
hundred  times  as  much  wire  to  carry  it,  and  hence 
cost  one  hundred  times  as  much  as  the  former. 
This,  he  said,  explained  the  commercial  advantage 
of  a  high-pressure  current.  He  said  that  he 
believed  the  converters  in  use  in  the  high-tension 
alternating  circuits  could  be  constructed  so  as  to 
prevent  a  dangerous  current  getting  past  them  and 
entering  houses  or  reaching  the  lamps.  He  said 
that  it  was  difficult  to  measure  the  resistance  of  a 
wire  with  a  high-tension  current,  but  said  that  a 
means  had  been  devised  in  London  and  would 
soon  be  in  use  here. 

C.  H.  Jackson,  president  of  the  United  States 
Illuminating  Company  and  the  United  Electric 
Light  and  Power  Company,  testified  that  the 
former  Company  has  four  dynamo  stations,  and 
before  the  wires  were  chopped  fed  2,000  arc  lamps. 
Nowr  it  feeds  1,000  arc  and  20,000  incandescent 
lamps.  His  company  is  in  favor  of  subways  and 
is  now  controlled  by  men  who  always  have  advo- 
cated burying  the  wires  in  thickly  populated 
localities.  In  Philapelphia  currents  of  3,000  volts 
are  carried  underground.  There  were  also  electric 
light  cables  in  operation  underground  in  Pittsburg, 
Chicago,  Cincinnati,  Washington,  Baltimore,  Den- 
ver and  elsewhere,  a  company  in  which  he  is  inter- 
ested having  sold  over  one  thousand  miles  of 
underground  cable  during  the  past  year.  There 
has  been  great  improvement  in  the  insulation  of 
overhead  wires  recently,  Mr.  Jackson  said,  and  had 
the  present  methods  of  insulation  and  construction 
prevailed  when  the  electric  light  lines  were  built  in 
this  city  there  would  probably  have  been  no  fatal 
accidents. 

"A  general  supervisory  power  may  be  very 
desirable  if  we  can  have  a  commission  composed 
of  men  familiar  with  the  subject  and  the  require- 
ments for  progress  in  electric  lighting,"  the  witness 
said.  "The  only  way  the  companies  can  make 
money  is  by  doing  business  safely,  and  thus, 
encouraging  the  use  of  electricity,  and  there  should 
be  such  supervision  and  regular  inspection  as  will 
insure  against  all  danger  of  accidents." 

The  commercial  advantage  of  high-tension  cur- 
rents was  less  expense,  the  witness  said,  but  there 
was  also  another  advantage  in  the  alternating  cur- 
rent in  that  by  the  converter  system  the  current 
was  reduced  to  a  tension  so  low  as  to  be  absolutely 
safe  before  it  was  carried  into  buildings.  Although 
over  thirty  thousand  converters  were  in  use,  he 
said,  not  a  single  accident  had  ever  occurred  on  a 
line  carrying  the  current  from  them  to  the  lamps. 

Mr.  Cravath  asked  some  questions,  and  the  wit- 
ness said  that  his  company  formerly  used  the  low- 
tension  alternating  current,  and  abandoned  it 
partly  because  it  caused  too  many  fires  and  partly 
because  it  was  less  satisfactory  to  customers  than 
the  high-tension  alternating  current. 

Col.  Bliss  learned  from  the  witness  that  the 
advantage  of  high-tension  alternating  over  high- 
tension  continuous  currents  lies  in  the  fact  that  the 
former  do  not  and  the  latter  do  carry  the  high- 
tension  current  into  houses. 

Chairman  Erwin  said  that  when  the  committee 
adjourns  Monday  it  will  be  to  Friday,  March  14, 
when  the  committee  would  like  to  have  some  ex- 
pert testimony  from  representatives  of  the  big 
companies.  Mr.  Erwin  said  that  the  committee 
would  like  to  hear  from  the  experts  of  the  tele- 
phone and  telegraph  companies,  and  he  also 
invited  George  A.  Hamilton,  of  the  Western  Elec- 
tric Manufacturing  Company  ;  Wm.  Maver,  jr.  of 
the  Consolidated  Subway  Company ;  S.  S.  Wheeler, 
expert  for  the  Board  of  Electrical  Control,  and  W. 
D.  Sargent,  general  manager  of  the  Brooklyn 
Telephone  Company,  to  appear  at  that  time. 
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ELECTRICITY  ON  TRUNK  L: 


Mr.  F.  J.  Sprague.  in  his  paper  on  the  Electric 
Railwa)^,  read  before  the  Electric  Light  Con- 
vention recently  held  in  Kansas  :-.ve 
some  interesting  and  valuable  facts  and  opin- 
ions in  regard  to  the  future  use  of  ele 
for  passenger  and  freight  traffic  on  trunk  lines. 
He  say 

I  have  been  free  I  whether  in  my 

opinion  ele^  ^ver  be  used  on  trunk 

lines  for  through  passenger  or  fre:  Be? 

My  ans  robably  not.  according  to  pres- 

ent notion  of  trunk  lne  transportation,  and  not 
by  present  methods  of  train  dispatching.  But 
in  these  qualifk  '.  admit  my  hope  and  ex- 

pectation of  rapid  through  transit  under  certain 
conditions.  Let  us  for  a  moment  consider  a 
few  fa*: 

Railroad  managers  are  constantly  meeting 
h  a  demand  for  more  rapid  and  luxurious 
methods  of  transit,  and  even*  effort  which  ex- 
ecutive ability  and  financial  expenditure  within 
reason  can  devise,  is  made  to  meet  this  demand. 
1  can  safely  say  that,  as  steam  railways 
are  operated,  a  maximum  speed  of  ninety  miles 
per  hour,  and  a  running  speed  of  sixty  to  sev- 
enty is  all  that  can  be  hoped  for  in  steam  rail- 
way travel  under  the  best  conditions  which  can 
be  provided.     The  ns   are  too  ma 

The  maximum  speed  made  by  a  locomotive  to- 
day is  but  little  more  than  was  made   twe 
years  ago.     True,  engines  are  larger  and  more 
powerful,   but   I  _>ased  weight  of  trains 

has  made  this  necessary.  To  get  pulling  power 
there  is  a  limit  to  the  size  of  the  and 

whatever  their  size  there  is  a  limit  to  the  eco- 
mical  rate  of  piston  speed  and  to  the  number 
of  revolutions  per  minute.  As  the  size  of  the 
driver  increases,  the  centre  of  gravity  of  the 
engine  is  raised.  As  the  steam  demands  be- 
come greater,  the  c.  rjf  taking  water  and 
firing  grows  more  pronounced.  Even  now  it 
requires  the  be  -  of  a  fireman  when  his 
engine  is  pulling  a  heavy  load  to  prevent  the 
engine  road,  or  at  least  falling 
-hort  of  its  duty.  The  increase  of  running 
speed  has  been  obtained  principal];  ing 
down  grades,  straightening  curves,  filling  up 
ravines,  replacing  wooden  structures  by  per- 
manent way  of  iron  or  stone,  the  use  of  heavier 
rails,  safer  switches,  improved  methods  of 
naling.  the  interlocking  of  switch  and  signal 
em,  road-crossing  gates,  the  abolishing  of 
grade  crossings  :  in  short,  by  improvements  in 
detail  and  management  which  permit  a  higher 
safe  speed  over  a  more  extended  section  of 
road  because  of  greater  intrinsic  safety,  and  of 
the  greater  degree  of  confidence  ins:  :he 
engine  driver,  r  an  by  marked  advance 
in  the  speed  capacity,  which  should  not  be 
confounded  with  the  pulling  capacity  of  the 
engine  per  se. 

With  respect  to  the  electric  motors  the  ques- 
tion is  not  now,  can  a  motor  of  sufficient  capaci- 
ty be  built,  or  efficiently  and  positively  con- 
trolled, but  rather  how  can  the  elt  be 
produced  and  supplied  to  the  motor  and  at 
what  potential  can  we  work.  We  all  hope  to 
see  the  time  when  electricity  can  be  produced 
economically  from  coal  without  the  intervention 
of  engines  or  dynamos  ;  and  it  may  be  that 
something  akin  to  the  present   steam    practice 

U  be  common  ;  but  I  think  that  even  then 
it    will    be  qui:  that   a   central   station 

method  of  on  will  be  the  more  advan- 

tageous. On  the  other  hand,  there  are  those 
who  hope  to  see  the  storage  battery  so  reduced 
in  weight  and  improved  in  other  particulars  as 
to  war-  n  a  large    way   in    locomo- 

s.  For  myself,  I  prefer  to  consider  the 
possibilities  of  another  method,  the  amplifica- 
tion and  development  to  of 
present  street  practice,  and  for  that 
purpose  I  will  briefly  consider  a  suppositious 
case,  namely,  an  exprc  York, 
or  rather,  Jerse  and  Philadelphia.  But 
before  considering  this   problem  let  me  point 


out  a  feature  or  two  about  steam  roads.  When 
first  laid  through  a  new  country  they  usually 
consist  of  a  single  track  which  must  do  the 
manifold  duty  of  providing  for  through  and 
local  freights,  and  local  and  express  passenger 
traffic  in  both  directions,  with  what  success 
those  who  are  called  upon  to  travel  in  new 
countries  are  well  acquainted.  The  route  of 
such  a  road  is  determined  mainly  with  the  idea 
of  getting  from  one  place  to  another  by  a  more 
or  less  direct  line,  but  especially  by  one  which 
sha'l  not  require  too  costly  con st  Once 

determined,  new  towns  spring  up  along  the 
lne  of  the  road,  and  old  towns  grow  until  the 
demands  of  traffic  make  a  double  track  neces- 
sary, and  as  civilization  grows  apace  the  freight 
traffic  demands  a  track  by  itself  and  four  tracks 
cor.-  he   equipment     So,   following   the 

development  of  the  road,  we  will  find  that  in 
time  the  express  and  local  passenger  trains  may 
require  individual  tracks  and  a  sx-track  road 
will  be  a  necessity.  But  it  must  be  borne  in 
mind  that  the  express  is  not  intended  to  cater 
to  local  travel,  but  its  route  is  subordinated 
both  in  the  matter  of  curves,  grades  and  cross- 
ings to  the  requirements  of  the  early  construc- 
tion. The  highest  demands  of  such  a  set 
would  require  that,  independently  of  the  local 
travel,  a  through  express  track  should  be  con- 
structed by  the  most  direct  route  possible  be- 
tween the  principal  localities,  and  every  effort 
made  to  reduce  the  curvature  and  grades  as 
much  as  possible.  No  matter  how  much  it 
costs  to  build  such  a  road,  when  the  traffic  is 
sufficiently  large,  it  will  pay  to  do  it. 

Suppose  such  a  road  to  be  an  electrical  one.  and 
the  method  of  supply  to  be  from  one  or  more 
cer.  ons,    the   current   being   taken    by   a 

un  "exible  underneath  contact  from  a  rod 

carried  above  the  car,  and  the  return  circuit  made 
by  means  of  the  rails.  This  method,  using  of 
course  a  wire  instead  of  a  rod,  having  been  almost 
universally  adopted  wherever  street  cars  are  pro- 
pelled by  electricity,  its  characteristics  are  well 
vn.  What  :':.e  structure  of  the  roadbed  would 
be  need  not  here  concern  us.  We  might  use  the 
standard  T  rail  and  roadbed,  avoiding  as  much  as 
possible  curves,  grades  and  grade  crossings,  and 
the  overhead  rod  can  be  used  simply  for  supplying 
the  current :  or  some  form  of  a  double  or  single 
track  road  slightly  raised  above  the  ordinary  level, 
and  with  the  upper  rod  forming  a  steadying  and 
centering  cord  as  well  as  a  current  supplyer  may 
be  used.  These  are  mechanical  questions  with 
which  we  need  not  concern  ourselves  at  present 
at  does  concern  us.  however,  as  electrical 
engineers  is,  whether  the  cost  of  copper,  the 
potential  required,  the  losses  on  the  line  and  the 
number  of  stations  are  such  as  would  be  prohibi- 
tory. 

As  regards  the  potential,  other  things  teing 
satisfactory,  whatever  pressure  is  demanded  in  the 
interest  of  economical  and  effective  service  will  be 
used,  and  means  will  be  found,  consisting  mainlv 
in  cars  of  construction,  which  will  make  its  use 
for  the  purposes,  and  as  intended,  safe  and  proper. 
We  have  in  these  matters  to  face  the  same  ques- 
tions that  we  have  in  the  matter  of  steam  pressure, 
or  of  railway  speed.  To  accomplish  the  larger 
engineering  feats  necessary  to  meet  the  demands 
of  economy  and  commerce,  we  will  be  governed 
more  by  belief  in  our  power  to  fully  subordinate  a 
good  servant  to  our  will  than  by  our  fears  of  its 
vagaries  when  allowed  to  become  a  master. 


GAS  ENGINES  FOR  ELECTRIC  LIGHTING. 


The  Transformer  Patents  in  Austria-Hun- 
gary.— The  action  brought  by  Max  Deri,  engi- 
neer to  Messrs.  Ganz  and  Co.,  of  Budapest, 
for  the  revocation  of  the  Gaulard-Gibbs  patent 
for  the  distribution  of  elect  y  by  means  of 
transformers,  has  been  successful,  and  their 
patent  of  Decembe  :    has  been    an- 

nulled on  the  ground  of  anticipation   and  too 
broad  a  claim. 


A  highly  interesting  fact  has  been  brought 
out  by  Mr.  O.  Tirrill  of  39  Dey  street.  New  York, 
in  some  practical  tests  in  producing  electric 
light  by  using  dluminating  gas  for  driving  a 
gas  engine  and  a  Perret  dynamo. 

Naturally  one  would  suppose  that  the  loss 
due  to  the  double  transformation  of  en  e 
produciug  the  electric  light  from  ilium: 
gas  bv  this  means  would  place  the  cost  of  the 
electric  light  far  above  that  of  gas.  On  the 
contraiy.  however.  Mr.  Tirrill  has  found  to  his 
surprise  that  a  given  amount  of  gas  will  pro- 
duce far  greater  illuminating  effects  when  used 
to  drive  this  dynamo  that  when  burned  direct  I 

The  gasoline  gas  is  produced  by  his  machine 
for  one  dollar  per  thousand  feet  The  engine,  fl 
it  is  found,  consumes  four  feet  of  this  gas  per  . 
16  c.  p.  lamp  when  driving  the  dynamo  under* 
full  load,  making  the  cost  per  lamp  two  fifths  1 
of  a  cent  per  hour,  so  that  the  luxury  of  the 
elec  s       by  this  means,  instead  of  becom-1 

ing  expensive,  he  finds  in  reality  to  be  a  great* 
economy. 

Mr.   Tirrill  explains  the  phenomenon  by 
fact  that  his  gasoline  gas  contains  eig 
cent  of  air  when  delivered  at   the  explosion! 
chamber  of  the  engine,  and  he  gets  the  benefit  j 
of  the  expansion  of  this  large  volume  of  air  by  1 
the  heat  of  the  explosion. 

Ear   Troubles   caused    by   the  Telephone. — M 
The  British  Medical    Journal     says  — As    civil- 
ization  advances,    new  diseases   are  not   only 
covered,  but  actually  produced  by  the  novel  agen-  I 
which  are  brought  to  bear  on  mans  body  and  I 
mind.     The  electric  light  has  now  created  a  new  I 
form    of   ophthalmia ;    and     now    we    have    the 
talephone  indicted    as  the    cause   of  ear  troubles! 
which  reach  on  the  spirits,  and  indirectly  on  the 
general  health.     M.   Galle   has    observed,    nr  t  in 
women  only,  butin  strong-minded  and  able-bodied 
men.  symptoms  of  what  we  call  "aural  over-j 
sure,  "caused  by  the  condition  ofalmostcostant strain 
of  the  auditory  apparatus,  in  which  persons  who  use  J 
the  telephone  have  to  spend  a  considerable  portiouB 
of  each  working  day.     In  some   cases,  also,    the 
ear  seemed  to  be  irritated  by  the  constantly  recur- 
ring sound  of  the  bell,   or  by  the  nearness  of  the 
sounds  conveyed  through  the  tube,  into  a  state  of  I 
over-  ness    which    makes    it    intolerant 

sound,  as    the    eye  when   inflamed    or   irritated, 
becomes  unable  to  bear  the   light 

Transmission  of  Writing  by  Electricity. — One  I 
of  the  most  -  f  the  Edison  exhibits  at  the 

Paris  Exposition  was  the  little    instrument  which 
enables  the  operator  .  check  one  hundred 

miles  distant     The  :o  be  transmitted  is 

impressed  on  soft  paper  with   an  ordinar 
This    is    mounted    on    a    cylinder,    whic: 
revolves,  "makes  and   breaks' the  electric  current 
by  means  of  the  varying  indentations  on  the  paper. 
At  the  receiving  end  of  the  wire  a  similar  cylinder, 
moving  in  accurate    synchronism  with  the  oth 
receives   the    current    on    a  chemically-prepared 
paper,  on    which   it   transcribes   the   signature    in 
bla;  -  on  a  white  ground. 


Salem,  N.  J.,  gets  electric  street  lights  at  lower 
rates  than  any  city  in  the  State. 


Testing  the  Hearing  by  the  Phonograph. — A 
writer  in  a  German  medical  journal  asserts  that 
Edison's  phonograph  fills  all  the  requirements  for 
an  acoumetre  or  instrument  for  accurately  measur- 
ing the  hearing.  The  operation  of  the  apparatus 
is  simple.  The  ear  piece  is  applied  to  the  ear 
which  is  to  be  tested,  and  a  phonogram  which  is 
audible  to  the  patient  is  sounded.  The  acoume- 
tric  scale  is  then  descended  until  a  phonogram  is 
reached  which  cannot  be  heard.  This  marks  the 
limit  of  hearing  for  that  ear.  In  this  manner  the 
source  of  sound  remains  always  at  the  same  distance 
from  the  ear,  and  only  the  intensity  of  the  tone 
differs.  

Electric    Traction   in    Holland. — The 
electric  tramway  in  Holland  will  be  opened  this 
month.     It  runs  from  the  Hague  to  Scheven- 
ingen,  a  distance  of  about  four  miles. 


THE    ELECTRIC    AOEi. 


UNDERGROUND  WIRES  IN  PARIS. 


Le  Genie  Civil,  in  describing  the  electric  light 
plant  at  the  Halles  in  Paris,  gives  an  account 
of  the  methods  used  in  laving  the  wires  under 
ground,  from  which  the  following  description 
is  condensed  : 

The  Municipal  Council  authorized  the  use  of 
the  sewers,  but  in  spite  of  this  the  engineers 
have  preferred  to  build  special  conduits.  The 
cables,  therefore,  have  been  placed  under  the 
sidewalks  in  conduits  of  the  form  shown  in 
Fig  i,  made  of  cement  and  1023  X  1 1 'So  in. 
in  size.  Wooden  supports  furnished  with  glass 
holders,  which  ca'ry  the  cables,  are  placed  at 
distances  of  4  '9-  ft  apart.  These  wooden  sup- 
ports slide  freely  in  grooves  made  in  the  con- 
duit, and  thus  form  a  method  of  suspension 
easily  accessible  for  repairs.  In  crossing  the 
streets  where  the  soil  is  very  damp  and  per- 
meable, cables  are  sunk  one  meter  below  the 
surface. 

For  the  circuit  at  low  tension  the  cables  are 
made  as  follows  :  The  wires  are  twisted  to- 
gether and  covered  with  a  layer  of  pure  rubber  ; 
then  with  a  layer  of  mixed  rubber  at  least  2  mm. 
(00s  in.),  and  finally  by  two  bands  of  cotton 
impregnated  with  rubber.  The  whole  cable  is 
vulcanized  in  a  compact  mass,  and  is  then  pro- 
tected by  an  outer  covering  of  hemp  soaked  in 
rosin  or  tar. 


Fig.  1. — Underground  Conduits. 

For  the  high-tension  circuit,  on  account  of 
the  narrowness  of  the  sidewalk  in  certain 
streets,  it  was  necessary  to  use,  for  a  short  dis- 
tance, the  sewers,  and  in  order  to  avoid  any 
disturbance  of  the  telegraph  and  telephone 
wires  on  these  sections,  use  was  made  of  con- 
centric cables.  These  cables  were  thus  formed  : 
A  core  of  19  copper  wires  of  2  mm.  (o-o8in.), 
giv.ng  a  section  of  60  sq.  mm.  (9 '3  sq.  in.) ;  the 
wires  outside  were  covered  by  two  layers  of 
pure  rubber  1  mm  (004  in.)  in  thickness,  and 
then  by  several  layers  of  vulcanized  fibre 
wound  in  different  directions  ;  outside  of  this 
was  a  series  of  copper  wires  rolled  in  helical 
form  and  forming  the  second  circuit,  having 
the  same  total  section  as  the  core.  These  were 
covered  in  turn,  first  by  two  layers  of  pure 
rubber,  then  by  several  layers  of  vulcanized 
rubber  3  mm.  (0-12  in.)  thick,  then  by  two  vul- 
canized bands  wound  in  opposite  directions, 
then  of  hemp  3  mm.  (o-i2in.)  in  thickness  and 
saturated  by  a  resinous  composition,  and  then 
by  two  bands  of  vulcanized  cotton.  The  whole 
was  enclosed  in  a  leaden  pipe  2  -5  mm.  (oioin. ) 
in  thickness,  which  again  was  covered  by 
twisted  cord.  This  cable  rests  on  wooden 
supports  fastened  in  the  masonry  of  the  sewer. 

For  the  ordinary  high-tension  cables  the  con- 
duits are  similar  to  those  for  the  low-tension 
cables  described  above.  The  degree  of  insula- 
tion was  carefully  provided  for  in  the  specifica- 
tions. These  cables  rest  on  wooden  supports 
injected  with  sulphate  of  copper  and  covered 
with  tar,  which  rest  on  porcelain  insulators  in 
the  cement  conduits.  At  the  crossings  of  the 
streets  the  conduits  are  arranged  as  mentioned 
above. 

The  total  length  of  2,952  ft  of  concentric 
cables  in  the  sewers  and  19,024  ft.  of  the  ordi- 


nary cables  was  put  down  at  a  cost  of  about 
$15,000.  The  current  furnished  from  the  light 
station  is  sent  out  under  a  pressure  of  2,400 
volts.  As  it  is  furnished  to  each  user  under  a 
tension  of  100  volts  it  is  necessary  to  use 
transformers  between  the  main  circuits  and 
each  side  connection. 


THE  ELECTRIC  LIGHT  OF  THE  FUTURE. 


Calibrating  Thermo-Couples.  — A  practical 
method  of  calibrating  thermocouples  for  high 
temperatures  is  described  in  the  February  num- 
ber of  the  Phil.  Mag. ,  says  the  London  Electri- 
cian, bv  Carl  Barus,  who  has  investigated  the 
variations  caused  in  the  boiling  points  of 
various  metals  by  chuiges  in  external  pressure. 
The  result  of  these  investigations,  combined 
with  the  known  boiling  points  of  different 
metals  at  the  atmospheric  pressure,  enables  the 
calibration  to  be  performed  at  all  points  over  a 
very  large  range  of  temperatures.  The  ap- 
paratus for  fusing  the  metals  used  in  the  ex- 
periments is  de.-cribed  in  detail.  A  platinum 
iridio-platinum  thermo  couple  was  employed, 
the  thermo-electric  constants  of  which  were 
measured,  by  a  null  method,  in  terms  of  the 
electromotive  force  of  a  Latimer  Clark  cell.  It 
was.  however,  found  best  to  use  a  torsion  gal- 
vanometer, and  10  directly  express  the  thermo- 
electromotive  forces  in  terms  of  the  twist  of  a 
platinum  fibre.  The  instrument  used  was  135 
cm.  high,  and  when  the  needles  of  the  galva- 
nometer were  strongly  magnetized,  it  was  found 
that  a  platinum  wire  0018  cm.  in  diameter  was 
sufficiently  thin  In  order  to  .  avoid  the  error 
caused  by  the  directive  force  of  the  earth's 
magnetism  the  needles  were  always  brought 
back  to  zero  by  turning  a  torsion  head  at  the 
topof  the  instrument.  A  mi:ror  was  attached 
to  the  needle,  and  a  telescope  and  scale  we  e 
employed  to  measure  the  fractions  of  a  degree. 
A  thermo-couple  calibrated  in  this  way  should 
form  an  invaluable  instrument  for  the  measure- 
ment of  high  temperatures. 


The  Conductivity  of  Colored  Flames. — Sev- 
eral attempts  have  been  made  to  measure  the 
conductivity  of  flames,  and  especially  of  those 
containing  the  vapor  of  metallic  salts.  These 
investigations  have  up  to  the  present  only  fur- 
nished contradictory  results.  To  obtain  color- 
ed flames  under  definite  conditions  Wiedeman 
and  Ebert  have,  by  means  of  a  spray,  impreg- 
nated the  air  feeding  a  Bunsen  burner  with  a 
saline  solution  of  suitable  density,  and  have 
thus  been  in  a  position  to  know  exactly  how 
many  milligrammes  of  metallic  vapor  were 
contained  at  any  moment  in  a  unit  volume  of 
flame.  The  character  of  an  electric  discharge 
is,  of  course,  considerably  modified  by  inter- 
posing a  flame  in  its  pa'h  ;  the  discharges  be- 
come more  rapid  and  the  sound  given  out  by 
a  telephone  is  increased.  On  the  introduction 
of  metallic  vapors  into  the  flame,  a  still  fur- 
ther change  takes  place,  the  nature  of  which 
essentially  depends  on  the  nature  of  the  metal 
introduced.  With  potassium  the  telephone  is 
reduced  to  silence,  the  discharge  becoming  al- 
most continuous.  Sodium,  even  in  consider- 
able quantities,  produces  a  far  smaller  effect. 
In  both  instances  the  discharge  remains  dis- 
ruptive in  character,  and  there  can,  therefore, 
be  no  question  of  the  flame  being  electrically 
conducting.  Potassium  and  magnesium  have 
peculiarly  strong  effects,  due  doubtless  to  the 
ultra-violet  rays  which  they  emit  in  abund- 
ance, and  the  effect  of  which  when  they  fall 
upon  the  negative  electrode  is  to  lower  the 
difference  of  potential  necessary  to  cause  a 
discharge. 

New  Westinghovse  Dynamo. — A  125  light  arc 
dynamo  of  the  new  Westinghouse  pattern  has 
been  received  in  New  York.  The  machine 
will  be  run  in  connection  with  converters,  and 
the  flat  carbon  lamp  is  to  be  used. 


While  Mr.  E.  H.  Johnson  was  in  Kansas  City 
in  attendance  at  the  recent  Electric  Light  Con- 
vention he  was  interviewed  by  a  reporter  on 
the  subject  of  electric  lighting. 

"The  greatest  desideratum  in  the  business 
of  electric  lighting,"  said  Mr.  Johnson,  "is 
something  to  propel  the  dynamo.  The  dynamo 
itself  is  one  of  the  most  economical  machines 
in  existence.  The  total  loss  arising  when  me- 
chanical motion  is  turned  into  electricity  is  less 
than  5  per  cent.  The  economy  of  the  electric 
light  is  the  direction  for  development  now.  Its 
success  is  assured,  and  the  extension  of  the 
business  depends  only  on  the  cost  of  produc- 
tion. No  great  advance  in  the  economy  of  light 
can  be  made  until  some  cheaper  power  is  found, 
for  the  cost  of  the  power  to  drive  the  dynamo 
is  by  far  the  greatest  expense. 

I  think  that  if  it  is  ever  accomplished  it  will 
be  done  by  turning  heat  directly  into  electricity, 
as  has  already  been  done  on  a  very  small  scale 
in  the  laboratories  of  Sir  William  Thomson, 
Siemens  and  Edison.  There  is  no  natural  law 
to  prevent  this ;  it  is  merely  a  question  of  in- 
ventive genius,  and  it  is  probable  that  inventive 
genius  will  be  equal  to  the  occasion.  In  this 
event  the  gain  to  economy  would  be  great,  as 
92  per  cent,  of  the  heat  is  now  wasted.  The 
loss  might  only  be  as  great  as  8  per  cent,  or  10 
per  cent  when  the  new  invention  shall  be  per- 
fected. This  would  mean  a  gain  of  300  or  400 
per  cent,  in  the  work  done  by  the  same  quan- 
tity of  coal. 

"This  remarkable  result,'  continued  Mr. 
Johnson,  "cannot  be  prophesied  for  immediate 
realization,  but  I  believe  that  there  are  people 
now  living  who  will  see  all  this  accomplished 
and  the  steam  engine  take  the  position  in  in- 
dustrial machinery  that  the  bow  and  arrow  r.ow 
hold  in  the  machinery  of  warfare. 

"There  is  only  one  difficulty  now  in  the  way 
of  introducing  electric  light,  and  that  is  lack  of 
confidence  of  capitalists  in  its  dividend-earning 
capacity.  This  is  due  to  the  fact  that  many 
concerns  have  been  badly  managed,  and,  no 
matter  what  the  profits  of  an  industry  ought  to 
be,  bad  management  will  eat  them  all  up. 
Such  concerns  have  entailed  heavy  loss  on 
some  investors,  and  from  such  fai  ures  during 
the  past  eight  or  ten  years  the  evil  effects  have 
been  widespread.  Where  the  concerns  have 
been  well  managed,  however,  there  has  been 
no  failure." 

Electric  Light  Companies  Sce  Each  Other. — 
The  Brush  Electric  Light  Company  has  brought 
suits  in  the  United  States  Circuit  Court  against 
the  United  States  Electric  Lighting  Company, 
the  Excelsior  Electric  Company,  the  new 
American  Electric  Arc  Light  Company,  and  the 
Ball  Electric  Light  Company  for  an  injunction 
to  restrain  them  from  u  ing  a  certain  patented 
arc  lamp.  In  the  same  court  the  Edison  Elec- 
tric tfight  Company  sues  the  United  States 
IlluminatingCompany  for  infringing  on  a  patent 
electric  meter. 

Enlarging  Its  Plant. — The  present  light  plant 
in  Nashua,  N.  H. ,  has  been  so  overtaxed  by  the 
increased  demand  for  the  electric  light  that  it 
has  been  decided  to  erect  a  larger  plant  at  a  erst 
of  $6o.oco.  The  new  station  will  be  ready  for 
operations  in  the  fall,  and  the  old  will  be  used 
for  the  power  house  for  the  proposed  electric 
street  railway. 

To  Extend  an  Electric  Road.  —  At  a  meeting 
of  the  directors  of  the  Saratoga  E'ectric  Railway 
Company,  held  at  Saratoga,  February  25th,  it 
was  resolved  to  increase  the  capital  stock  from 
Sso.ooo  to  $150,000,  and  to  extend  the  lines  of 
the  road  from  Ballston  and  Rock  City  Falls. 


New  Punt. — The  North  Adams,  Mass.,  Elec- 
tric Light  Company  will  put  in  a  new  plant 
in  the  spring  near  the  Gas  Works,  and  it  will 
probably  be  run  by  gas  engines. 


THE     ELECTRIC    ACE. 


THE  COUNTER-ELECTROMOTIVE   FORCE 
OF  THE  ARC. 


Mr.  Friedrich  Vogel.  in  Repertorium  der  Physik, 
writes  as  follows  on  the  subject  of  the  title-head  : 

In  a  former  paper  I  briefly  indicated  how  a  series 
of  peculiarities  and  anomalies  in  the  arc  might  be 
explained  by  electrolytic  processes  within  it.  More 
recent  researches  on  the  conduction  of  electricity 
in  gases  and  kindred  phenomena  have  raised  what 
I  then  conjectured  almost  to  a  certainty. 

According  to  the  theory  of  A.  Schuster  gases 
conduct  electricity  only  when  they  have  been 
resolved  into  atoms,  whether  by  electric  power,  by 
heat,  or  by  illumination.  A  series  of  valuable 
investigations,  such  as  those  of  Arrhenius,  Nahr- 
wold,  Narr,  and  others  support  the  above  theory, 
and  it  has  recently  received  a  complete  confirmation 
from  the  admirable  researches  of  Elster  and  Geitel 
on  the  excitation  of  electricity  by  the  contact  of 
expanded  gases  with  wires  ignited  bi  the  current. 

The  production  of  the  arc  is  generally  begun  by 
bringing  the  carbons  into  mutual  contact.  On  the 
passage  of  the  current  the  points  of  contact,  which 
present  a  small  section,  become  incandescent  and 
warm  the  adjoining  particles  of  the  air.  We  have 
thus  the  condition  for  the  transmission  of  electricity 
through  air,  as  according  to  the  observations  of  E. 
Becquerel,  which  have  been  confirmed  by  Blondlot, 
air  becomes  conductive  when  heated  to  the  tempera- 
ture of  redness.  According  to  Schuster's  view, 
we  must  regard  the  gases  as,  in  part  at  least,  disso- 
ciated. 

The  notion  of  the  counter  electromotive  force 
of  the  arc  was  first  introduced  by  Edlund,  and  has 
latterly  been  the  subject  of  various  investigations, 
especially  by  V.  von  Lang,  Nebel.  Cross  and  Shep- 
hard,  L.  Arons,  and  others.  We  insert  here  a  few 
measurements  of  L.  Arons.  On  the  one  hand, 
the  true  resistance  of  the  arc  was  determined  :  and, 
on  the  other  hand,  the  tension  in  the  arc  and  the 
strength  of  the  current.  True  resistance,  2  -i  ohms ; 
tension,  40-6  v.;  strength  of  current,  34  amp.  ; 
apparent  resistance,  1 1  '8  ohms. 

True  resistance,    16  ohms;    tension,   39-6  v.: 
:igth  of  current,  41  amp.  ;  apparent  resistance, 
97  ohms. 

The  apparent  resistance  is  approximately  six 
times  as  great  as  the  true  resistance — i.e.,  there  is 
other  work  performed  in  the  arc  in  addition  to 
Joule's  thermic  work.  Lecher  contests  the  exist- 
ence of  a  counter  electromotive  force,  and  inclines 
to  the  assumption  of  Wiedemann's  discontinuous 
discharges,  having  found  by  experiment  that  the  arc, 
after  interruption  of  the  current  produces  no  deflec- 
tion in  the  galvanometer,  as  is  the  case  with  electro- 
lytes. 

But  it  has  not  been  found  possible  to  demonstrate 
such  partial  discharges  by  means  of  a  rotating  mir- 
ror :  secondly,  a  telephone  introduced  parallel  to 
the  arc  gives  no  sound  when  the  arc  is  burning 
quietly  and  a  constant  current  is  employed,  such  as 
that  of  accumulators.  Lastly,  Wild  states  that  he 
has  succeeded  in  obtaining  a  counter-current  by 
rapidly  connecting  the  electrodes  with  a  galva- 
nometer. The  negative  results  of  Lecher,  always 
assuming  their  accuracy  would  not  give  any  direct 
disproof  of  the  existence  of  a  counter-electromotive 
force.  If  the  region  of  gases  between  the  carbons 
has  become  cold  during  the  displacement  o;  the 
switch,  etc.,  it  acts  as  an  insulator.  In  that  case 
only  the  free  portions  of  electricity  existing  on  the 
electrodes  can  flow  back,  and  these  are,  in  any  case, 
very  trifling. 

Schuster's  views  on  the  conduction  of  electricity 
in  gases  are  calculated  to  explain  the  counter-elec- 
tromotive forces  of  the  arc,  if  we  consider  the  single 
stages  of  the  process  separately,  and  regard  them  as 
analogous  to  the  decomposition  in  liquid  electro- 
lytes. We  conceive  the  arc  as  in  a  stationary  con- 
dition. In  order  to  keep  this  gaseous  region  and 
the  carbon  terminals  at  a  constant  temperature,  a 
certain  electric  work  must  have  been  expended,  to 
which  the  true  resistance  of  the  arc  corresponds. 
Secondly,  the  electrodes  (in  this  particular  case  the 
carbons)  must  be  gasified.  Tnirdly,  the  hydro- 
carbons and  other  gases  produced,  and  the  gases 
which  pass  into  the  arc  from  the  surroundings,  are 


dissociated.  For  both  these  processes  an  expendi- 
ture of  work  is  required,  and  consequently  an 
electromotive  force  which  must  act  in  addition  to 
the  power  for  Joule's  heat  j  w,  when  w  is  the  true 
resistance  of  the  arc.  We  will  in  particular  con- 
sider the  last-mentioned,  the  work  of  dissociation. 

If,  for  an  elctrolyte,  w  signifies  the  quantity  of 
heat  liberated  on  the  formation  of  a  molecule  of  the 
compound,  0.  the  quantity  of  electricity,  by  which 
the  molecule  is  resolved  into  its  constituents,  the 
ions,  a  quantity  of  electric  work  must  be  conveyed 
to  the  electrolytes  c  .  Q .  E,  and  according  to  the 
theorem  of  the  conservation  of  energv. 
c  .  q  .  e  .   =  w. 

c  is  the  electrical  equivalent  of  a  unit  of  heat. 
For  a  continuous  resolution  into  ions,  there  must, 
independent  of  the  electromotive  force  correspond- 
ing to  the  Joule  thermic  work,  be  an  electrolytic 
force  acting  at  the  electrolyte  : 

w 

E    =    

C  Q. 

In  the  same  manner  in  the  dissociation  of  a  gas 
an  electrical  expenditure  of  work  is  requisite  and 
a  minimum  electromotive  force  for  continued  de- 
composition. If  e  denotes  this  electromotive  force, 
q  the  quantity  of  electricity  by  which  a  molecule 
of  the  gas  is  resolved  into  atoms  (ions)  $the  atomic 
heat  of  combination  of  a  molecule,  then, 
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and 


c  .  q  .  e  =  0. 


The  electromotive  force,  e,  for  the  dissociation 
has  the  character  of  a  counter  electromotive  force, 
even  when  it  does  not  make  itself  perceptible  by 
polarization.  It  is  the  correlative  of  a  performance 
of  work. 

The  above  considerations  explain  certain  anom- 
alies of  the  arc.  such  as  that  identical  carbons,  with 
an  identical  strength  of  current  and  an  equal  tension 
at  the  lamps,  may  give  oft'  different  quantities  of 
light  according  to  external  conditions,  such  as  the 
proportion  of  moisture.  The  work  expended  in 
electrolysis,  including  dissociation,  is  various.  If 
it  is  proved  that  gases  conduct  only  as  electrolytes 
by  the  resolution  of  the  molecules  into  atoms  the 
counter  electromotive  force  of  the  arc  supplies  an 
important  means  of  determining  the  heat  of  atomic 
combination. 

According  to  Foeppl  a  perfect  vacuum  is  a  non- 
conductor. Monatomic  mercury  gas,  which  cannot 
be  dissociated,  is,  according  to  Schuster's  views, 
non-ccnductive,  an  inference  which  is  confirmed 
bv  Elster  and  Geitel.  The  mercurial  vapors,  which 
are  always  present  in  a  vacuum,  obtained  with  the 
mercurial  air  pump,  do  not  interfere  with  the 
phenomena.  Between  mercurial  electrodes  no  arc 
could  be  produced  in  a  vacuum. 

Carbon  electrodes  are  not  suited  for  the  study  of 
dissociation  since  they  both  absorb  gases  and  are 
resolved  into  unknown  carbon  compounds.  If  we 
suppose  pure  metals  burning  in  a  vacuum  the 
thermic  work  can  be  calculated  which  must  be  con- 
veyed to  the  metal  in  the  form  of  electric  energy  in 
order  to  heat  a  certain  quantity  to  the  point  of 
ebullition.  By  weighing  we  find  the  quantity  of 
the  dissociated  metallic  vapor  corresponding  to  the 
quantity  of  electricity,  q  =  /'  /,  if  1  is  the  strength 
of  the  current  and  /  the  time.  From  the  difference  : 
total  electric  work,  less  the  Joule  thermic  work. 
]-  iv  t,  less  the  thermic  work  for  heating  up  to  the 
boiling  point,  we  find  the  work  of  dissociation  for 
the  quantity  of  metal  evaporated.  If  the  experi 
ments  are  repeated  in  simple  gases  with  the  same 
metals  under  different  pressures,  the  work  of  disso- 
ciation for  these  can  also  be  determined,  which  is 
equal  to  the  work  of  forming  the  molecules. 

Here  we  have  merely  indicated  the  approximate 
way  for  the  experiments.  The  region  for  research 
is  extensive  and  a  wide  sphere  is  open  for  theory 
and  practice. 

The  Coney  Island  &  Brooklyn  Railroad  Com- 
pany are  constructing  five  miles  of  electric  road. 


J  as. 


421,887.     Electrically-Propelled  Vehicle. 
Adair.  New  York.  N.  V. 

421.911.  Regulating  Apparatus  for  Electric 
Motors.     Philip  Diehl,  Elizabeth,  N.  J. 

421,916.  Secondary-Battery  Plate.  Justus  B. 
Entz  and  William  A.  Phillips,  Schenectady,  as- 
signors to  said  Justus  B.  Entz  and  Montgomery 
Waddell.  New  York,  N.  Y. 

421.967.  Dynamo-Electric  Machine.  Mathias 
Philadelphia,  Pa.,  assignor  to  the 
Accumulator    Company,,    of    New 


Ffatischer, 
Electrical 
York. 
421. 


Eugene    F. 


Thomas    A.  Edisor 
Thomas   A.   Edisor 


Electric    Conductor. 
Phillips,    Providence,  R.  I. 

422,058.  Electric  Connector.  Charles  Mc- 
Intire,  Newark.  N.  J. ;  Charles  H.  Mclntire.  ad- 
ministrator of   said  Charles  Mclntire,  deceased. 

422.072.  Telegraphv.  Thomas  A.  Edison, 
Menlo  Park.  N.  J. 

422.073.  Telegraphy 
Menlo  Park,  N.  J. 

422  074.     Telegraphy. 
Men  o  Park.  N.  J. 

422,082.  Telephone  Line  Vibrator.  Hermor 
W.  Ladd,  Boston.  V 

42:  -  Voltaic  ^hoe.  CI.  rk  H.  Aver.  Bos 
ton.  Mass. 

422.147.  Electric  Switch.  Wm.  E.  Parke 
and  Harry  E  Temple.  Buffalo,  N.  Y. ,  assignc 
of  one-haifto  Henry  H   Humphrey,  same  place 

422.148.  Dynamo  Elecric  Machine  cr  Eke 
trie    Motor.      Edward    B.    Parkhurst,     We  bur 
Mass..  assignor   to    the    Florence  Mot<  r  Coi 
pany.  of  Maine. 

422.149.  Electric  Motor.  Edward  B.  Park- 
hurst, Woburn,  .Ma-s.,  assignor  to  the  Florence 
Mi  tor  Company,  of  Mane. 

422,164.  Support  for  Overhead  Electric  Cor 
ductors.  Charles  K.  Stearns,  Newton,  and  Gee 
K.  Wheeler,  Boston,  Mass. 

422,174.  Grinding  Electrodes  for  Micrc 
phones.  Samuel  H.  Bartlett  and  Henry 
Waite.  New  York.  N.  Y..  assignors  to  the 
Waite  &  Bartlett  Manufacturing  Company,  same 
place. 

422,190.  Method  of  Electrically  Heatinj 
Bars.  etc..  for  welding  and  working  purpo-ea 
Mark  W.  Dewey.  Syracuse,  N.  Y. .  assignor  tt 
the  Dewey  Corporation,  same  place. 

422,196.       Electric- Lighting    Device.       Hls- 
worth    k.    Flo  a    and    Philo    R.  Hov,   Chicago 
111. 

422.201.  Electrical  Apparatus  for  Driving 
Artesian  Wells.    Geo.  G.  Fryer,  Philadelpha,  Pa. 

422.216.  Secondary  Battery.  William  B. 
Hollingshead,  Bronxville,  assignor  ot  one  half 
to  Sydney  H.  Carney,  New  York,  N.  Y. 

422.265.  Carbon  Commutator  Brush  and 
Holder.     Charles  J.  Van  Depoele,  Lynn,  Mass. 

422  266.  Elearic  Railway  Motor-Car.  Chas. 
J.  Van  Depoe'e.  Lynn,  Mass. 

1  295.     P\romagnetic  Generator   and  Mo- 
tor.    Wm.  B.  Cooper,  Philadelphia,  Pa. 

422.300.  Electrode  for  Storage  Batteries. 
Chas   J.  Hartmann,  Summit,  N.  J. 

422.301.  Electrode  for  Secondaiy  Lattery. 
Chas.  J.  Hartmann.  Summit,  N.  J. 

422.302.  Carbon      for      Electric       Lamps. 
Henry  H    Head.  Dublin,  and  Llewellyn  Saun- 
deson,  Kingstown.  County  of  Dublin,  Ire  and  ;  1 
said  Head  assignor  to  said  Saunderson. 

422.308.  Electrode  for  Secondary  Batteries. 
Farnham  M.  Lyte,  London,  County  ot  Middle- 
sex. England,  assignor  to  the  Electric  Car  Com- 
pany of  America,  of  Philadelphia.  Pa. 

422.339  Electric  Motor  Car.  Isaac  H.  Farn- 
ham, Maiden,  assignor  of  two-thiidsto  George 
Willis  Pierce.  Boston,  and  Albert  P.  Sawver, 
Newburyport,  Mass. 

422.354  Safety  Cut-Out  Frank  B.  Rae, 
Detroit    Mich. 

422.3^0.  Incandescent  Lamp  Socket.  Wm, 
F.  Wollin  and  Elmer  H.  Werline,  York,  Pa., 
assignor  of  one-half  to  Amos  E.  Rieker,  same 
place. 
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ELECTRIC  TRANSFER  TABLE,    NEW  YORK 
CENTRAL  &  HUDSON  RIVER  RAIL- 
ROAD. 


We  illustrate  in  this  issue  an  electric  transfer 
table,  recently  installed  by  the  Sprague  Elec- 
tee Railway  &  Motor  Company  for  the  New- 
York  Central  &r  Hudson  River  Railroad. 

These  tables  differ  from  the  earlier  ones, 
which  have  been  desciibed  in  these  columns, 
chiefly  in  the  electric  motor  which  is  of  15 
horse  power  instead  of  jj4  horse  power,  and 
also  in  the  contact  arrangement.  The  contact 
is  obtained  from  a  couple  of  heavy  copper 
wires  stretched  taut  about  three  feet  apart  over 
the  second  of  the  four  parallel  tricks,  die  wires 
being  carried  on  insulates  fixed  to  light  cast 
iron  cross  beams,  so  as  to  be  a  few  inches 
above  the  rails.  The  conductors  are  kept  taut 
under  a'l  changes  of  temperature  by  springs  at 
one  end.  Over  these  wires  the  contact  rollers 
travel  beneath  the  tables,  being  kept  in  contact 
by  gravity  only.  In  the  Altoona electric  trans- 
fer table,  installed  by  the  Sprague  Company  for 


a  rigid  support.  By  means  of  this  flexible  attach- 
ment, danger  of  stripping  the  gears  is  eliminated, 
and  the  strain  upon  the  gear  is  always  a  progres- 
sive one. 

The  advantages  of  electric  power  for  this  work 
are  claimed  to  be  great.  The  equipment  is  very 
much  lighter  than  if  steam  power  were  used,  and 
there  is  no  expense  of  operation  when  the  table  is 
not  in  use.  One  man  can  easily  handle  the  table, 
and  more  conveniently  and  directly  than  with 
steam. 

The  two-end  capstans  shown  on  the  table  are 
fixed  ;  the  centre  one  is  revolved,  in  either  direc- 
tion, though  in  and  out  of  gear  by  a  simple  clutch. 
It  is  used,  of  course,  for  working  cars  on  or  off  the 
table  without  locomotive  power. 

The  capacity  of  the  table  is  100,000  lbs.  Ordi- 
nary car  axles,  bearings  and  wheels  are  used 
throughout  for  the  running  gear,  and  the  total 
cost  of  the  table  and  motor  complete  was  under 
$7,000.  The  speed  is  about  150  ft.  per  minute, 
the  same  as  the  old  wire  rope  table  which  it  re- 
places. The  old  pit  was  lengthened  somewhat, 
and  accommodates  ten  tracks  as  shown  in  the  illus- 
tration.    The   rails    are    carried   on    longitiduals 
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ELECTRIC  TRANSFER  TABLE. 


the  C.  B.  &  Q.  R.  R.,  there  is  an  under  contact 
maintained  by  springs,  while  the  Waukesha 
electric  transfer  table,  installed  by  the  Sprague 
Company  for  the  Wisconsin  Central  R.  R.  Com- 
pany, an  overhead  contact  is  used.  The  cur- 
rent used  is  only  220  volts,  and  hence,  while 
not  wholly  pleasant  to  take  in  one's  body,  it  is 
in  no  way  dangerous.  The  current  is  taken 
from  the  same  dynamo  that  furnishes  light  for 
the  station.  The  full  current  capacity  of  the 
table  motor  is  60  amperes. 

The  speed  of  the  electric  motor  is  governed  by  a 
switch  which  throws  the  winding  of  the  field  into 
different  combinations,  thus  altering  the  current, 
maintaining  a  practically  constant  strength  of  field 
without  the  use  of  any  wasteful  resistance. 

The  control  over  the  speed  of  the  motor  is  per- 
fect, and  no  complicated  nest  of  gearing  for  chang- 
ing speed  is  required. 

The  motor  is  supported  at  one  end  by  double 
compression  springs  playing  upon  a  bolt  which 
rests  upon  the  platform  of  the  transfer  table,  ac- 
cording to  the  regular  Sprague  method,  which  has 
been  developed  in  street  railway  and  other  work 
where  it  is  desirable  to  start  slowly  under  a  heavy 
load.     At  the  other  end  the  motor  is  sleeved  on  to 


resting  on  small  masonary  foundation  walls.  The 
pit  drains  directly  into  the  city  sewers. 

The  table  is  constructed  with  15-inch  cross 
beams  and  12-inch  longitudinals,  thorougly  braced 
with  a  rigid  iron  lateral  system. 

It  was  designed  and  built  by  the  Yale  &  Towne 
Mfg.  Company,  of  Stamford,  Conn. 

The  small  cabin,  shown  in  the  centre  of  the 
table,  is  provided  for  the  man  operating. 

Electric  transfer  tables  have  now  been  adopted 
by  the  Pennsylvania  R.  R.  Co. ;  Philadelphia  & 
Reading  R.  R.  Co. :  Chicago,  Burlington  &  Quincy 
R.  R.  Co  ;  Wisconsin  Central  R.  R.  Co.,  and 
other  prominent  corporations,  and  they  are  now 
recognized  as  an  essential  feature  of  every  extensive 
and  well-equipped  railway  switch  yard. 


Electrical  Conductivity  of  Wood.  —  When 
wood  is  fre>h  cut  it  is  a  good  electrical  conduc- 
tor on  account  of  the  sap,  etc  ,  but  when  it  is 
dried  it  becomes  an  insulator.  Take  the  same 
piece  of  wood  and  bake  it  to  charcoal  it  be- 
comes once  more  a  good  conductor,  and  finally 
it  can  again  be  made  a  good  insulator  by  burn- 
ing it  to  ashes. 


PROCESS  AND  APPARATUS  MAY  BE  COVERED  HEREAFTER 
IN  THE  SAME  PATENT. 

A  new  patent  decision,  very  interesting  to  inven- 
tors, and  perhaps  the  most  important  decision  of 
the  present  Commissioner  of  Patents,  has  just  been 
rendered  in  a  test  case.  It  has  long  been  a  vexa- 
tious question  whether  a  process  and  the  appara- 
tus therefor  could  be  covered  in  the  same  patent. 
The  decision  is  rendered  in  the  case  of  Daniel  W. 
Lord,  No.  319,641  presented  by  Wallace  A. 
Bartlette,  of  Washington,  as  attorney.  The  de- 
cision is  as  follows  in  brief: 

1.  Although  a  process  and  an  apparatus  for 
carrying  out  the  process  are  separate  inventions, 
they  are  not  necessarily  independent  inventions 
within  the  meaning  of  rule  41,  and  when  they  are 
dependent  upon  each  other  and  mutually  contri- 
bute to  produce  a  single  result  they  may  be  joined 
in  one  application. 

2.  Rule  41  does  not  require  that  in  order  to 
authorize  a  single  patent  for  several  distinct  inven- 
tions which  mutually  contribute  to  a  single  result 
there  must  be  such  intimacy  of  interconnection 
and  co-operation  as  to  result  in  a  third  invention 
or  combination. 

3.  Perhaps  a  good  working  rule  would  be  that 
process  and  apparatus  are  presumptively  con- 
nected in  design  and  operation  where  the  exami- 
nation of  both  belongs  to  the  same  division  of  the 
office. 

Commissioner  Mitchell  of  the  Patent  Office 
rendered  a  decision  on  February  24th  denying  the 
application  of  C.  A.  Fauze  for  a  patent  for  alleged 
new  and  useful  improvements  in  the  application  of 
secondary  electric  batteries  as  a  motive  power  for 
the  propulsion  of  vehicles.  It  was  urged  on 
behalf  of  the  applicant  that  he  was  the  first  to  prac- 
tically and  commercially  succeed  in  accomplishing 
the  desired  result ;  that  prior  to  his  invention 
chemical  generators  of  electricity  had  been 
employed  to  propel  boats,  engines  and  vehicles, 
but  owing  to  the  weight  of  a  cell  of  battery  all  the 
electrical  energy  it  was  capable  of  generating  was  ex- 
pended in  moving  itself,  and  he,  being  the  first  to 
applv  a  newly  di-covered  property  to  this  use,  was 
entitled  to  protection. 

The  Commissioner  holds  that  the  app'ication  of 
the  Fauze  secondary  battery  to  the  propulsion  of 
vehicles  was  an  obvious  use,  requiring  no  change 
in  the  battery  or  in  any  of  its  parts  to  adapt  it  to 
the  specified  purpose,  and  that  to  use  a  better 
battery  in  a  combination  in  which  an  inferior  one 
had  been  previously  used  did  not  involve  the 
invention  of  a  new  combination  for  which  the 
skilled  mechanic  would  be  entitled  to  a  patent. 

The  Commissioner  further  holds  that  the  public 
are  entitled  to  practice  a  given  invention  in  all  its 
obvious  utilities  when  the  patent  has  expired,  and 
may  not  be  lawfully  debarred  from  the  enjoyment 
of  it  by  subsequent  patents  seeking  to  monopolize 
uses  which,  although  special,  are  at  the  same  time 
recognized  by  persons  skilled  in  the  art  as  pertain- 
ing to  it. 

The  New  York  Insulated  Wire  Company's 
goods  are  rapidly  growing  in  favor  and  the  de- 
mand is  constancy  increasing  The  excellent 
quality  of  the  goods  h  s  made  a  name  for  the 
company  which  is  not  confined  to  the  limits  of 
the  United  States  A  large  eder  has  just  been 
received  from  Yokohama,  Japan.  An  order  for 
a  car  load  of  assorted  sizes  of  wire  is  being 
filled  for  Chicago,  and  a  similar  one  is  destined 
to  Detroit.  The  subject  of  pro)  erly  and  reliably 
insulating  w  re  is  receiv  ng  very  earnest  and 
close  attention  by  manufacturers,  and  the  New 
York  Insulat  d  Wire  Company  a  e  abreast  of 
the  times  and  are  producing  goods  that  cannot 
be  surpassed  in  point  of  efficiency  and  dura- 
bility. 

Quicksilver. — The  production  of  quicksilver 
in  the  United  States  dur.ng  the  past  year  is  esti- 
mated at  26,650  flasks,  having  a  total  value  of 
$1,154,000.  The  lowest  price  during  the  year 
was  -40  and  the  highest  $50  per  flask. 
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THE    ELECTRIC    AGE. 


NOX- REVERSIBILITY   OF    POLARITY    IN 
ARMATURE  COILS. 


BY  J.    M.    LEXNON. 

Much  has  been  said  in  the  last  few  months 
for  and  against  the  subject  of  dynamo  machines 
\vh  sevnain  feature  is  that  of  the  non-reversal 
of  the  polarity  of  the  armature  core,  or,  more 
strictly  speaking,  machines  in  which  the  polarity 
of  the  separate  sections  of  the  armature  is  a  con- 
stant factor,  no  matter  what  its  space  or  position 
in  the  field.  Under  the  classing  of  such  ma- 
chines may  be  put  Siemens'  electro  depositor  or 
non-polar  dynamo,  with  its  low  pressure  and 
high  amperage  ;  Forbes'  uni-polar  dynamo  ; 
Eckemeyer's  cylinder  machine,  and  numerous 
others,  of  all  of  which  Faraday's  copper  disc 
and  horse  shoe  magnet  machine  may  well  be 
called  the  mother.  Yet  in  none  of  these  ma- 
chines does  the  voltage  exceed  much  over  4. 
although  theory  tells  us  that  we  may  increase 
tint  indefinitely  by  proportionately  increasing 
the  longitudinal  surface.  But  at  present  a  ma- 
chine of  60  volts  is  a  mechanical  impossibility. 
There  is,  however,  one  great  redeeming  feature 
about  machines  of  this  class,  and  that  is  the 
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use  of  either  the  conductors  or  a  round  ring  as 
a  collector,  not  requiring  to  be  split  to  give  up 
a  constant  current.  One  often  hears,  even  in 
this  enlightened  age,  the  worn  out  cry  "equal 
lines  of  force  in  equal  time  will  not  produce  a 
current."  That  is  true  when  the  conductors  and 
field  are  at  rest,  but  not  when  in  motion,  or 
where  they  are  free  to  produce  motion.  One 
proof  may  be  shown  with  a  well  known  ma- 
chine, namely  the  Edison  This  proof  may  be 
found  on  any  dynamo  machine  providing  the  time 
and  di>tance  each  infinitely  short  with  the  speed 
constant. 

1.  Now  suppose  from  a  to  £=  y2      and  from 
i7toc="(     ,  and  say  conductor  D  passes  be- 
tween a-c  in  '  ,,.  second  ;  then,  if  the  speed  is 
absolutely  constant,  D  passes  from  c  to  b  in 
second,  or  equal  distance  in  equal  time. 

2.  Again  suppose  the  iron  be  saturated,  then 
the  field  of  a-c  and  c-b  must  be  equal,  if  the 
iron  be  uniform  in  texture  and  magnetic  sus- 
ceptibility: then,  if  time  is  constant  as  in  No  1, 
equal  field  is  cut  in  equal  time,  or  equal  fi-ld 
in  equal  distance  and  equal  time  will  produce  a 
current,  and  that  at  its  highest  point  of  poten- 
t  al,  and,  moreover,  that  point  lies  where  con- 
ductor D  comes  the  nearest  to  cutting  the  lines 
of  force  at  right  angles.  Therefore,  a  machine 
which  cuts  an  equal  number  of  lines  of  force  in 
equal  time  at  absolutely  right  angles  must  gen- 
erate the  highest  E.  M.  F.  A  machine  I  am  at 
present  experimenting  with  is  of  this  principle, 
yet  radically  different  in  construction  from  any 
of  the  above-mentioned  machines,  all  of  which 
use  a  cylinder  as  armature,  while  I  use  a 
specially  wound  armature.  Below  is  appended 
its  size  and  weight : 


Feet. 

Diameter  of  armature -   " 

Thickness  of  core 08 

"   overall 15 

'•   hub 

"   rim 25 

Distance  between  F.  If.  pole-pieces 17 

Feel.   Lbs. 

Height  of  machine 3.5      

Width    •'         "         2.0     

\  •  h  from  one  end  of  shaft  to  end  of  shaft 4.5     .... 

of  case 2.0     

Weight 3100 

of  field,  magnets  and  case  cast 225 

"  armature,  wrought  iron  and  brass 100 

"  wire  No.  S  on  F.  Ms 400 

16   "armature 15 

"  armature  core,  wrought  iron 20 

Diameter  of  pole-piei  es -  ■  5 

Thickness"  "  25     

"   case .2     '.  — 

Diameter  of  F.  M.  cons .8     

1 .0     

Number  of  turns  on  F.  M each,  130 

Total   effective    length    of  wire   on    armature,    in 
series 297 .5     

With  a  current  of  10  amperes  at  a  pres- 
sure of  250 volts  through  the  /'magnets,  the  ex- 
ternal field  outside  of  case  was  o.  with  Okonite 
wire  in  armature  and  So  effective  a  constant 
deflection  on  a  tangent  galvanometer  of  constant 
A'=.  7175  :  >S'=  75^.  This  was  without  arma- 
ture core  and  the  two  ^magnets  in  parallel  as 
the  winder  has  short  circuited  both  at  entrance 
through  case.  Nothing,  you  will  say,  to  be 
proud  of.  True,  but  the  principle  is  there  and 
only  needs  to  be  drawn  out.  The  above  was  at 
1, 100  speed.  Some  time  after  I  connected  the 
same  galvanometer  by  means  of  90-foot  cables 
to  the  rim  and  shaft  of  armature  turning  the 
machine  so  as  to  put  the  armature  at  right 
angles  to  the  earth's  horizontal.  This  time  I 
obtained  a  deflection  ^=64. 310  at  250  revolu- 
tions— a  decided  ^increase  for  the  wrought-iron 
core  which  I  nowshad  in.  When  spring  arrives 
in  earnest  1  hope  to  be  able  to  inform  the  read- 
ers of  The  Electric  Age  that  I  have  a  machine 
whose  line  of  pressure  and  current  is  a  straight 
line,  using  a  collector  and  absolutely  no  back 
pressure  in  armature. 


The  Inventor  of  the  Electro-Magnet. — Stur- 
geon's right  to  be  considered  as  the  inventor  of  the 
horse  shoe  shaped  electro- magnet  is  rather  con- 
tested by  Mr.  T.  Gilliard,  says  the  London  Electric 
Review.  This  gentleman  recollects  Mr.  Richard 
Roberts,  C. E  ,  showing  him  an  electromagnet 
similar  to  that  described  by  Dr.  Silvanus  Thomp- 
son, and  which  had  taken  a  medal  and  premium 
at  the  Society  of  Arts,  somewhere  about  1825. 
This,  curiouslv  enough,  is  the  date  mentioned  bv 
Dr.  Thompson  as  that  at  which  Sturgeon  con- 
tributed a  paper  to  the  Society  of  Arts  describing 
his  alleged  invention.  The  writer  thinks  that 
perhaps  among  the  collection  of  Robeits's  inven- 
tions at  Peel  Park  Museum,  Salford,  this  magnet 
could  be  found. 

Underground  Wirfs  in  Milwaukee. — The  Mil- 
waukee fire  alarm  and  police  wires  were  placed 
underground  a  year  ago  and  have  worked  in  a 
very  satisfactory  manner  since.  There  have 
been  no  interruptions  whatever  in  that  time, 
and  no  repairs  have  been  necessary.  As  far  as 
appearances  go,  it  can  be  said  that  the  wires 
are  in  just  as  good  condition  now  as  they  were 
when  first  laid.  This  experience  is  of  import- 
ance at  this  time,  when  there  is  so  much  dis- 
cussion over  the  merits  and  demerits  of  the 
various  systems  of  placing  wires  underground. 
The  experience  in  Milwaukee  has  been  corrob- 
orated in  many  other  places  where  work  of  this 
sort  is  done  quietly. 


Moving  Day  in  Danbury  — About  half  of  the 
electric  clocks  in  Danbury,  Conn.,  stopped  re- 
cently. Investigation  showed  that  the  circuit 
had  been  destroyed  by  a  man  who  cut  off  a 
piece  of  the  wire  to  tie  up  his  stove  pipe. 


Traction  Increased  by  an  Electric  Current. — 
During  some  of  the  earlier  experiments  with 
electricity  as  a  motive  power  for  railways,  in 
which  the  rails  were  employed  as  conductors 
of  the  current,  it  was  observed  that  the  wheels 
which  received  the  current  from  the  rails  had  an 
enormously  increased  traction  while  the  current 
passed.  This  was  at  first  attributed  to  the  di- 
rect action  of  the  current,  then  to  molecular 
change  caused  by  the  electrical  heating  of  the 
surfaces  in  contact,  but  the  phenomenon  has 
never  been  fully  explained.  The  contact  be- 
tween the  wheel  and  the  rail  under  the  condi- 
tions of  actual  u-:e  upon  railways  is  -scarcely 
more  than  a  short  line.  If  the  surfaces  were 
perfect  as  well  as  infinitely  hard  and  rigid,  the 
contact  would  be  simply  a  mathematical  line. 
In  reality  the  surfaces  in  contact  are  very  small, 
so  that  anj'  cunent  meeting  the  resistance  of 
such  a  contact  must  produce  some  heat,  which 
becomes  greater  as  the  current  is  increased. 
Experiments  show  that  a  current  of  several 
amperes,  having  a  pressure  of  one  volt  or  less, 
is  required  to  secure  good  results.  Different 
metals  are  not  all  affected  in  the  same  degree. 
As  would  be  expected,  the  effect  of  the  same  . 
current  on  good  conductors, «such  as  silver  and 
copper,  is  less  than  it  is  on  iron  and  German 
silver. 

Plotting  Curves  by  the  Aid  of  Elfctricity 
and  Photography. — Prof.  Eric  Gerard,  of  Liege, 
thus  describes  a  process  of  plotting  curves  by 
the  aid  of  photography.  An  induction  coil  is 
used  to  produce  a  spark  brtween  a  strip  of 
magnesium  and  carbon  point.  The  spark  is 
thrown  on  a  concave  mirror,  attached  to  a 
galvanometer-needle,  and  is  thence  reflected  to 
the  sensitized  paper  covering  a  rotating  cylinder 
or  other  moving  screen.  A  short  white  spark, 
invariable  in  position,  is  obtained  by  connect- 
ing the  terminals  of  the  secondary  coils  to  the 
coatings  of  a  Leyden  jar.  The  breaks  in  the 
primary  circuit  are  effected  by  means  of  a 
tuning  fork,  so  that  the  successive  spark  pho- 
tographs occur  at  regular  known  intervals  of 
time.  The  error  due  to  irregular  movement 
of  the  scale  is  thus  avoided,  without  the  compli- 
cation introduced  by  the  usual  method  of  tak- 
ing a  separate  time  curve.  The  method  is 
illustrated  by  a  photographed  curve  showing 
the  variations  in  the  field  of  an  electric  motor. 
A  short  length  of  wire,  fixed  to  the  armature 
parallel  to  the  axis,  is  connected  by  suitable 
collectors  with  a  galvanometer  whose  moving 
parts  have  little  inertia.  The  lateral  dsplace- 
ment  of  the  photographed  spark  then  measures 
the  strength  of  the  induced  current,  while  its 
number  represents  the  time. — London  Electri- 
cian . 

Electric  Spark  Arresters. — In  the  develop- 
ment of  the  locomotive  engine  the  "  spark  ar- 
rester" has  bern  relegated  to  the  old  iron  pile. 
But  according  t)  a  daily  contemporary,  a  new 
use  has  been  found  for  these  once  useful 
articles,  as  will  be  seen  from  the  following  ex- 
tract :  To  prevent  electric  light  fires  originating 
from  sources  outside  the  building,  Mr.  Edward 
Atkinson  suggests  a  law  similar  to  one  applied 
to  railroads,  making  the  company  whose  wire 
carried  the  current  into  the  building  liable  in  a 
claim  for  damages,  with  provision  for  recovery 
from  the  company  upon  whose  wire  the  spark 
originated  That  would  stimulate  the  use  of 
spark  arresters  and  make  all  companies  using 
wires  of  any  kind  careful  to  guard  its  lines 
from  crosses.  The  self  interest  of  the  com- 
panies is  relied  upon  to  remove  the  dangers 
incident  to  the  use  of  wires  carrying  dangerous 
currents,  and  also  to  encourage  them  in  hav- 
ing "dead"  wires  removed  from  poles  and  con- 
nections. Such  a  law  would  also  stimulate  the 
putting  of  wires  underground  where  they  would 
be  safe  from  "  c: 


Personal.  —  Mr.  Win.  Hood,  the  western 
agent  of  the  Electrical  Accumulator  Co.,  wiih 
headquarters  at  Chicago,  was  in  town  last 
week. 


We  are  advised  that  on  April  5th,  a  new  elec- 
tr  cal  journal  entitled  Electrical  Reporter,  pub- 
lished at  Pittsburgh,  Pa.,  will  make  its  appear- 
ance. 
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HIGH  INSULATION  BRACKETS. 


High  insulation  brackets  have  an  important 
and  peculiar  field  of  their  own  in  the  econom- 
ical operation  of  electric  light  apparatus.  The 
Electrical  Supply  Company  of  Chicago,  and  An- 


LEFT. 


RIGHT.  FORWARD. 

LOOP    OR    SPREADER    BRACKETS. 


sonia,  Conn.,  has  devised  brackets,  of  various 
shapes  and  forms,  to  meet  every  emergency  in 
the  safe  wiring  of  buildings,  inside  and  outside, 
for  high  tension  currents. 

Our  illustrations  show  left,  right  handed  and 
forward  iron  brackets  for  pole  lines  to  be  used 
on  cross  arms  for  the  taking  off  from  the  poles 
of  loops  for  the  various  uses 
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WALL    BRACKET. 

OFFSET    ROOF    BRACKET. 


The  wall,  offset  roof  and  straight  roof  brack- 
ets are  useful  for  wiring  along  roofs  or  against 
walls.  The  wires  are  stretched  from  the  poles 
to  these  brackets,  from  which  they  are  dropped 
to  points  where  needed. 


CORNICE  BRACKET. 


STRAIGHT  ROOF  BRACKET. 

The  cornice  bracket  is  useful  for  wire  work 
upon  protruding  cornices  to  which  it  is  very 
often  difficult  to  attach  insulators  without  in- 
verting them  or  forming  an  angle  where  the 
moisture  will  destroy  the  insulating  qualities. 


The  removable  pin-break  arm  and  permanent 
pin  break  arm  and  the  iron  pin  are  very  useful 
devices  designed  to  be  used  in  the  construction 
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IRON    PIN. 


PERMANENT    PIN-BREAK    ARM. 

of  careful  line  work,  which  is  now  demanded 
generally  by  owners  of  property  and  insurance 
companies. 

BOOKS  RECEIVED. 


The  Manhattan  Electrical  Supply  Company, 
at  26  Church  street,  New  York,  has  issued  its 
catalogue  and  price-list  for  1S90.  It  is  very 
neatly  gotten  up,  and  we  notice  some  improve- 
ment in  some  illustrations  over  those  usually 
found  in  catalogues.  The  Edison  talking  dolls 
are  illustrated  in  this  catalogue,  which  we  think 
is  the  first  time  these  goods  have  been  de- 
scribed to  the  public. 

We  are  in  receipt  of  a  copy  of  the  transac- 
tions of  the  Kansas  Academy  of  Sciences  for  the 
year  1887-88.  It  contains  papers  on  a  great 
variety  of  scientific  subjects. 


REMOVABLE    PIN- BREAK    ARM. 


The  lateral  brackets  are  designed  to  convey 
wires  from  corner  to  corner  of  buildings,  and 
are  made  to  fasten  to  brick  or  stone  walls. 


The  Mehner  Dry  Cell. — An  improved  dry 
cell  has  recently  been  brought  out  by  Dr.  C.  H. 
Mehner,  of  Berlin.  In  dry  cells  it  is  UMial  to 
employ  as  a  vehicle  for  the  exciting  liquid  a 
neutral  material  which  absorbs  the  liquid  exci- 
tant and  forms  therewith  a  stiff  paste.  The  ma- 
terials commonly  employed  for  this  purpose 
are  sponge,  sawdust,  gypsum,  gelatine  and  the 
like.  It  is  evident  that  the  introduction  of  the-e 
inactive  materials,  is  prejudicial  to  the  action  of 
the  cell,  as  they  form  an  encumbrance  which, 
apart  from  its  purely  mechanical  action,  in  no 
way  promotes,  but  on  the  contrary  tends  to 
diminish,  the  effective  working  of  the  battery. 
In  order  to  dispense  with  this  inactive  matter, 
Dr.  Mehner  imparts  the  required  consistency 
to  the  exciting  agent  by  preparing  it  as  follows: 
The  exciting  salts,  consisting  of  suitable 
chlorides  of  the  alkalies,  are  mixed  with  a 
"mineral  gelatine."  This  gelatine  retains  the 
salts  in  a  paste,  and,  possessing  exciting  prop- 
erties in  itself,  also  acts  an  an  exciting  agent. 
The  "mineral  gelatine  "  consists  of  crystallized 
hydrated  basic  chloride  of  magnesium,  which 
is  formed  by  the  addition  of  magnes'a  to  a 
highly  supersaturated  and  concentrated  solu 
tion  of  magnesium  chloride.  If  a  suitable 
quantity  of  the  solution  of  magnesium  chloride 
is  added  to  the  oxide  of  magnesia,  for  example, 
in  the  first  instance,  a  liquid  product  of  a 
creamy  consistency  results,  at  first  gradually 
gelatinizing  and  u'timately  acquiring  a  pasty 
consistency  1  he  degree  of  stiffness  of  the 
final  product  can  be  readily  controlled  by  suit 
ably  regulating  the  addition  of  chloride  solu- 
tion. Dr.  Mehner  utilizes  this  property  of  oxy- 
chloride  of  magnesium  in  the  preparation  of 
his  dry  cell.  He  stirs  the  exciting  salt  with  a 
solution  of  chloride  of  magnesium  and  calcined 
magnesia  until  he  obtains  a  liquid  of  about  the 
thickness  of  cream,  which  he  pours  into  the 
cell.  In  the  course  of  a  few  days  the  liquid 
changes  to  a  stiff  pulp,  and  the  cell  can  then 


be  closed.  The  "mineral  gelatine  "  being  in 
itself  a  substance  capable  of  producing  an  ex- 
citing action  in  a  galvanic  cell,  the  employment 
of  an  inactive  material  is  thus  entirely  obviat- 
ed. 


Testing  a  Search  Light. — On  the  night  of  Feb- 
ruary 24th  during  a  heavy  fog  some  practical  tests 
were  made  at  St.  George,  Staten  Island,  of  an 
electric  search  light.  Mr.  Dwight  Wiman  has  for 
some  time  past  been  experimenting  in  this  direc- 
tion, and  the  dense  fogs  last  week  gave  him  an  ex- 
cellent opportunity  to  put  his  device  to  a  thorough 
test.  A  good  deal  has  been  said  of  late  about  a 
vertical  beam  of  light  being  visible  at  a  greater 
distance  during  foggy  weather  than  one  projected 
horizontally.  This  was  proven  to  be  a  fact  during 
these  trials.  When  the  light  was  thrown  vertically 
it  was  seen  at  a  distance  many  times  greater  than 
a  horizontal  beam  could  be  seen.  The  lamp  with 
which  Mr.  Wiman  is  experimenting  has  a  number  of 
new  features.  There  is  a  parabolic  metal  cup  at 
the  bottom  of  the  big  reflector,  the  arc  light  stand- 
ing precisely  in  the  focus  of  this  cup.  Then  in 
front  of  the  light  is  a  lens  that  is  so  placed  as  to 
collect  and  throw  the  rays  of  light  out  in  a  cylin- 
der, if  the  term  may  be  used,  which  is  three  and  a 
half  inches  in  diameter.  Another  feature  of  the 
light  is  the  automatic  feed  which  regulates  the 
carbons,  no  matter  what  the  position  of  the  reflect- 
ors may  be.  The  search  lights  hitherto  used  on 
war  ships  must  be  regulated  by  hand.  Still 
another  advantage  is  that  it  uses  an  incandescent 
current.  Mr.  Wiman  has  used  the  light  for  signal- 
ling to  the  army  officers  at  Fort  Wadsworth  with 
perfect  success  on  foggy  nights.  It  is  proposed, 
when  the  experiments  are  satisfactorily  concluded, 
to  place  these  lights  on  the  ferry  slips.  With  the 
beams  thrown  vertically  the  pilots  will  be  able  to 
approach  without  being  blinded  by  the  glare,  and 
yet  the  vertical  beam  of  light  will  be  as  plainly  seen 
in  the  fog  as  an  ordinary  lamp  is  on  a  clear  night. 
Mr.  Wiman  is  at  work  on  a  system  by  which  he 
hopes  to  adapt  the  light  for  signalling  in  case  of 
fire.  The  system,  although  not  yet  complete,  will 
include  the  use  of  red  glass  over  the  light  and  a 
well  defined  code  of  flashes  by  which  to  locate  the 
fire.  An  ingenious  adaptation  of  this  light  to  the 
use  of  navigators  has  been  made  on  the  Sound 
steamer  Rhode  Island.  The  light  is  located  on  the 
top  of  the  pilot  house,  and  is  connected  with  the 
regular  incandescent  system  of  the  boat.  Then  by 
means  of  a  weight  that  may  be  operated  by  a 
magnet,  the  steam  fog  horn  of  the  vessel  is  brought 
under  the  control  of  the  electric  current.  In  the 
pilot  house  there  are  four  switches  controlling  the 
current  that  runs  to  the  search  light  and  the  fog 
horn,  and  by  means  of  these  switches  the  pilot  can 
start  the  search  light  so  that  it  will  flash  at  regular 
intervals  automatically  ;  or  it  may  be  made  to  burn 
steadily  ;  or  it  may  be  made  to  flash  automatically 
at  the  instant  the  fog  horn  begins  to  blow  and 
cease  to  flash  when  the  blowing  ceases ;  or  the 
horn  may  automatically  blow  alternately  with 
the  flashing  of  the  light;  or  the  flashing  and  blow- 
ing may  be  done  alternately  or  simultaneously  by 
hand.  No  such  use  of  electricity  was  ever  made 
before,  and  it  is  the  opinion  of  the  officers  of  the 
Stonington  line  that  nothing  yet  invented  will  be 
so  valuable  as  this  combination  in  preventing  col- 
lisions at  sea.  This  search  light  weighs  but  130 
pounds.  It  occupies  a  deck  space  of  two  feet 
square.  It  was  manufactured  by  the  Scott  Elec- 
trical Works,  and  is  known  as  the  Huntington 
Search  Light. 


Resistance  of  Bismuth.  — M .  Leduc  has  recently 
shown  that  the  alteration  in  resistance  which  bis- 
muth undergoes  when  placed  in  a  magnetic  field 
varies  considerably  with  the  temperature  of  ex- 
periment. An  analogous  influence  of  heat  oc- 
curs in  Hall's  phenomenon.  The  intensity  of 
the  magnetic  fields  used  varied  up  to  9,000 
C.-G.-S.  lines  persquare  centimetre.  M.  Leduc 
finds  that,  for  temperatures  between  0°C.  and 
4  5°C,  the  alteration  produced  by  imposing  a 
field  of  7,000  lines  diminishes  by  1.09  per  cent, 
for  every  degree  centigrade  increase  in  tem- 
perature. 
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ELECTRIC  RAILWAY  ASSOCIATION. 


AN  ARMATURE   PROTECTOR. 


Regarding  the  recent  meeting  of  the  Western 
Electric  Railway  Association,  says  the  Street 
Railway  Gazelle,  of  Chicago  February  15th,  we 
cannot  help  expressing  the  opinion  that  a 
greater  inter esi  should  be  shown  in  this  asso- 
ciation by  electric  street  railway  men,  not  only 
by  the  officers  of  the  western  roads,  but  also  by 
those  in  the  east.  The  objects  sought  to  be 
accomplished  by  this  association  are  certainly 
of  a  nature  10  commend  themselves  to  all  who 
are  in  any  way  interested  in  electric  street  rail- 
way enterprises 

The  primary  object  of  the  associat  on  is  to 
effect  interchange  of  experiences  in  what  \<, 
practically,  a  new  field  and  regar  ing  which 
but  very  little  is  known  by  the  majority  of 
men.  It  is  one  th  ng  to  operate  a  mule  bob- 
taii  line,  and  quite  another  thing  to  operate 
with  equal  success  and  increased  prospeiity  a 
line  equipped  with  the  n  w  motive  power.  We 
do  not  mean  to  intimate  by  this  that  there  are 
not  a  great  many  gent  emen  who  have  adopted 
electricity  as  a  motive  power  on  the  lines 
owned  by  their  companies,  who  understand  the 
electric  railway  business,  but  what  we  do  as- 
sert is,  that  it  is  impossible,  or  next  to  im- 
possible, for  any  ordinary  railwav  man,  be  he 
president  or  superintendent,  to  jump  all  at  once 
from  animal  to  electric  traction,  and  to  know 
as  much  about  the  latter  at  once  as  he  learned 
about  the  former  in  passing  through  the  experi- 
ence of  a  number  of  y  ars. 

It  appears  to  us  that  the  policy  of  this  West- 
ern Electric  Railway  Association  should  be  to 
leave  no  stone  unturned  to  get  the  officers  of 
electric  railways  in  all  parts  of  the  United  States 
thoroughly  interested  in  the  work  it  aims  to  ac 
complish,  and  bring  all  possible  influences  to 
bear  upon  them  to  permit  the  practical  men  of 
their  companies,  whether  supe  intendents  or 
general  managers,  to  attend  these  conventions 
and  reap  the  benefit  of  the  experience  of  others 
in  the  same  field.  That  there  is  a-rip'ero  >m  in 
the  field  for  an  association  of  th  s  kind  can  not 
be  denied,  and  because  it  is  organized  separate 
and  distinct  from  any  o  her.  it  mu  t  not  be 
understo  d  that  it  is  the  desire  of  its  members 
to  conflict  in  any  way  with  the  American  street 
Railway  Association.  We  have  good  reason  f>  r 
believing  that  a  feeling  once  existed  among 
some  gentlemen  prominently  identified  with  the 
A.  S.  R.  A.,  that  the  Western  Electric  Railway 
Association  was  intended  to  be  somewhat  in 
opposition  to  their  association.  But  this  was 
before  the  annual  convention  c  f  the  A.  S.  R.  A. 
in  Minneapolis,  and  the  regular  meeting  of  the 
W.  K.  R.  A  held  in  the  same  city.  Now  that 
the  objects  of  the  W.  K.  R.  A.  are  better  known, 
we  think  that  the  feeling  has  died  out,  and  that 
nothing  but  the  best  interests,  affiliation  and  co- 
operation is  desired  by  the  western  men. 

When  the  A.  S.  R.  A.  was  organized,  such  a 
thing  as  the  use  of  electric  power  for  the  pro- 
pulsion of  street  cars  was  not  seriously  thought 
of  as  a  factor  in  street  railway  business,  but 
within  the  last  few  years,  however,  it  has  been 
generally  adopted,  and  to-day  almost  two  hun- 
dred street  railways  are  using  electricity  as  mo- 
tive power.  It  certainly  appears  to  us  that  the 
gentlemen  connected  with  the  electric  inter,  sts, 
and  having  but  little  int-rest  in  animals  as  mo 
tive  power,  would  be  doing  a  wise  thing  in  get- 
ting together  at  least  once  or  twice  a  year— 
without  regard  to  other  ass  chtions — and  dis- 
cussing among  themselves  ways  and  means  for 
a  better  and  more  economic  operation  of  their 
cars  by  electricity,  and  by  these  meetings  or 
reunions  be  benefitted  by  the  experience  of  those 
who  have  become  practical  men  by  having  b.  en 
through  the  mill. 

A  number  of  the  members  have  expressed  the 
opinion  that  it  might  be  advisable  to  drop  the 
first  word  of  the  corporate  name  of  the  W.  E 
R.  A.,  in  order  that  it  may  thus  announce  itself 
as  the  Electric  Railway  Association  of  America, 
and  largely  increase  its  sphere  of  usefulness. 


We  illustrate  a  simple  device  which  performs 
an  important  function  in  the  protection  of  ar- 
matures of  dynamos.  This  device  is  designed 
to  operate  on  all  makes  of  dynamos  which  are 
liable  to  become  short-circuited,  and  thereby 
overstra;ning  the  conductivity  of  the  wire  and 
burning  the  insulation  upon  the  armature. 
The  armature  entirely  destroyed  or  seriously 
injured  in  short-circuiting  the  dynamo,  is  a 
common    experience   in    electric    light   station 
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work.  The  instrument  is  so  arranged  that 
upon  an  increase  of  current  to  any  desired  per- 
ceivage  a»ove  the  normal,  the  magnetism  of 
the  field  is  instantly  neutraliz  d  and  the  ma- 
chine rendered  incapable  of  generating  the 
least  current  whatsoever,  and  thereby  abso- 
lutely protecting  the  armature  from  sustaining 
serious  injury  in  case  of  a  short  circuit  or  any 
thing  that  approaches  thereto.  I  he  action  is 
instantaneous,  leaving  no  time  durinir  which 
the  ins'ilation  ii  the  armature  may  be  charred 
or  broken  down.  This  is  done  without  any 
undue  strain  of  any  of  the  insulation  of  ihe 
dynamo.  The  simple  return  of  a  lever  in- 
stantly replaces  all  parts  in  their  normal  po  i- 
tion.  and  everything  is  ready  to  go  forward. 
No  time  is  therefore  lost  in  the  use  of  this  Pro- 
tector a'id  the  armatures  are  absolutely  safe 
against  destruction  in  the  ways  above  referred 
to.  The  device  is  the  property  of  the  Electrical 
Supply  Co.,  Chicago,  III. 

The  Subway  Question. — On  the  1 7th  of  Feb- 
ruary a  meeting  of  the  Board  of  Electrical  Con- 
trol wa-i  neld  to  consider  the  question  of  grant 
ing  the  Standard  Electrical  Subway  Company  a 
part  of  the  contract  to  build  subways  in  this 
city.  The  original  contract  is  held  by  the  Con- 
solidated Telegraph  and  Electrical  Subway 
Company,  which  company  has  agreed  to  di- 
vide the  work  with  the  Standard  Company. 
The  corporation  counsel  had  decided  that  the 
Board  had  power  to  contract  with  the  Standard 
Company.  Much  opposition  to  the  proposed 
division  of  contract  was  made  by  counsel  for 
the  Fast  River  and  Manhattan  Llectric  Light 
Companies,  but  the  Board  finally  resolved  to 
contract  with  the  Standard  for  light  and  power 
subways  On  the  following  day,  however,  the 
1 8th.  an  injunct  on  was  obtained  by  the  Man- 
hattan Electric  Light  Companv  restraining  the 
Board  of  Electrical  Control  from  entering  into 
any  contract  with  the  Standard  Subway  Com- 
pany. 

English  Experifnck  with_Lfaky  Gas  Mains. — 
The  accumulation  of  escaping  gas  in  the 
'  fhi-h"  boxes  which  contain  the  undeground 
telegraph  wins  in  Barnsley.  Fngland.  recently 
exploded  and  shook  things  up  in  a  lively  fashion. 
While  the  employees  of  the  Gas  company  were 
trying  to  discover  the  leak  one  of  them  1  ghted 
a  match.  Immediately  a  loud  exp'oson  occur- 
red, and  the  box  covering,  weighing  1  cwt.  was 
blown  into  the  air  and  fell  fifty  feet  away.  One 
man  had  a  very  narrow  escape. 

Mr.  A.  C.  Terry,  President  of  the  Buffalo 
Electrical  Society,  says  of  the  Age  :  I  am  quite 
smitten  with  its  bright,  newsy  appearance,  and 
I  congratulate  you  on  its  rapid  development. 
Vive  le  Ace. 


The  subject  of  harmonizing  insurance  and  elec- 
tric light  interests  is  one  of  paramount  importance. 
At  the  Kansas  City  convention  the  committee 
having  in  charge  the  consideration  of  this  subject 
made  its  report,  which  we  give  herewith  in  full. 

report  of  the  committee  on  harmonizing  insur- 
ance and  electric   lighting  interests. 

The  committee  on  harmonizing  the  insurance 
and  electric  lighting  interests  was  continued  at 
your  session,  held  at  Niagara  Falls  last  August,  and 
requested  to  confer  once  more  with  the  fire  under- 
writers regarding  the  best  means  of  preventing 
fires  from  electricity,  and  to  try  and  bring  about  a 
reduction  of  insurance  on  the  buildings  lighted  by 
electricity.  The  committee  has  had  many  sessions, 
and  a  great  deal  of  correspondence  with  fire  under- 
writers, and  can  only  reiterate  the  recommendation 
made  at  the  last  meeting  of  this  convention  regard- 
ing the  desirability  of  examining  and  licensing  men 
employed  in  electric  lighting  and  would  further 
recommend  all  electric  light  companies  to  con- 
tribute toward  the  remuneration  of  several  expert 
electrical  engineers  in  different  parts  of  the  United 
States,  who  should  instruct  special  agents  or 
inspectors  of  insurance  companies  in  the  necessary 
knowledge  to  discern  between  good  and  bad  elec- 
trical installation.  The  committee  thinks  that 
special  agents  and  inspectors  of  insurance  compa- 
nies ought  to  qualify  themselves  in  inspecting  elec- 
trical installation,  as  far  as  fire  is  concerned,  the 
same  as  they  qualify  themselves  in  inspecting  other 
appliances  put  up  in  buildings,  and  judge  of  their 
relation  to  fire  hazards.  The  comm  ttee  realizes 
that  as  long  as  inspectors  are  employed  at  the  ex- 
pense of  the  electric  lighting  companies,  under- 
writers will  take  no  pains  to  acquire  for  themselves 
the  necessary  knowledge  to  inspect  such  risk=.  Tne 
committee  would  therefore  recommend  to  electric 
lighting  companies  the  appointment  of  an  instructor 
to  special  agents  for  a  period  not  exceeding  one 
year,  feeling  certain  within  that  time  every  special 
agent  and  inspector  of  fire  risks  could  acquire  all 
the  necessary  knowledge  to  enable  him  to  judge  of 
electrical  installation  as  fai  as  it  applies  to  fire 
hazard-.  The  committee  has  communicated  this, 
its  ideas,  t)  underwriters'  associat  ons  and  insur- 
ance boards,  but  mus-t  confess  that  it  has  not  met 
with  the  favorable  responses  to  this  proposition 
that  it  anticipated  ;  however  the  insurance  interests 
seem  to  be  willing  to  take  some  steps  to  bring 
about  the  harmonious  relations  so  much  desired. 
Your  committee  was  also  instructed  to  report  upon 
the  advisability  and  feasibility  of  a  mutual  insur- 
ance company  for  insuring  central  stations.  A 
plan  was  proposed  by  S.  E.  Barton,  and  Captain 
William  Brophy,  both  of  them  well  known  to  you. 
for  the  establishment  of  such  a  mutual  insurance 
company,  a  prospectus  of  which  is  filed  herewith, 
and  has  been  forwarded  to  the  members  of  this 
association.  The  committee  after  carefully  con- 
sidering the  plan  of  operation  as  prepared  by  these 
gentlemen,  has  unanimously  indorsed  their  ideas, 
as  have  a  great  many  central  station  men  of  note, 
members  of  this  association,  as  well  as  of  the 
association  of  Edison  Illuminating  Companies. 
The  plan  proposed,  will  not  only  reduce  the  cost 
of  insurance,  but  will  aid  in  perfecting  the  con- 
struction of  central  stations  ;  and  by  frequent 
inspections  will  aid  the  managers  of  such  station^ 
in  the  knowledge  of  modern  appliances.  Your 
committee  would  be  glad  to  have  this  matter  freelv 
discussed  to  see  if  the  project  is  not  worthy  of  th* 
official  indorsement  of  the  National  Electric  Light 
Association. 

A  protracted  discussion  ensued  and  was  partici- 
pated in  by  many  members.  The  report  was 
finally  adopted. 

The  question  ot  inspection  and  insurance  of 
electric  light  stations  received  considerable  atten 
tion  during  the  discussion.  In  this  line  a  promi- 
nent Ohio  insurance  company  has  already  taken 
the  initiative  and  has  prepared  a  tabulated  form  of 
questions  for  the  use  of  their  inspectors  of  such 
plants.     The   questions    are    divided    into    eight 


THE    ELECTRIC    AGE. 


heads,  viz  :  i.  Pertaining  to  dynamos  and  motors  ; 
2.  Switch  boards  ;  3.  Wiring  ;  4.  Lamps  ;  5.  Cut- 
outs and  switches ;  6.  Exit  and  entrance  wires  ; 
7.  Converter  and  testing;  8.  Underground  system. 
The  questions  to  be  answered  under  each  division 
cover  every  essential  point  that  has  any  direct  or 
indirect  relation  to  a  fire  risk. 

Under  the  first-named  subject,  i.e.,  dynamos 
and  motors,  the  questions  are  :  "whose,"  "alter- 
nating or  continuous,"  "volts,"  "amperes," 
"speed,"  "kept  clean,"  "exposure  of  combus- 
tible material,"  "foundation,"  "insulation," 
"  wood-filled  or  not."  The  questions  under  the 
third  head  covers  a  large  range  on  the  subject  of 
wiring,  including  "  system,"  "size,"  "insulation," 
"special  insulation — where  passing  walls  and  par- 
titions, floors  and  ceilings,"  "method  of  fasten- 
ing," "joints,  how  made,"  "how  wrapped," 
"dampness,"  "exposure  to  injury,"  etc.    • 

It  is  quite  evident  that  with  all  the  questions 
answered  by  a  competent  inspector  any  insurance 
company  would  have  valuable  and  reliable  data  on 
which  to  base  their  calculations  pertaining  to  the 
risks  involved.  Such  inspection  to  be  of  value  to 
any  insurance  company  should  be  thorough  and 
complete  in  every  detail,  and  the  plan  adopted  by 
the  company  in  question  seems  to  cover  the 
ground  very  thoroughly.  If  all  insurance  com- 
panies would  adopt  a  similar  plan,  and  employ  a 
thoroughly  competent  inspector  to  represent  their 
own  interests,  we  can  readily  see  how  the  question 
of  harmony  would  be  to  a  great  extent  practically 
settled. 

The  report  of  the  committee  recommends  that 
the  insurance  companies  take  this  step,  and  this  re- 
commendation seems  to  be  entirely  in  accord  with 
business  principles.  After  a  plant  is  established 
and  ready  for  operation,  and  the  question  of  insur- 
ing the  same  comes  up  for  consideration,  it  would 
seem  to  be  the  manifest  duty  of  the  insurance  com- 
panies interested  to  first  ascertain  whether  the  es- 
tablishment is  a  good  risk  before  placing  an  insur- 
ance thereon.  To  find  this  out  an  inspection 
must  be  made. 

But  who  shall  supply  the  inspector?  This  is 
the  point  of  difference  between  the  two  parties. 
There  is  no  doubt  that  the  insurance  companies 
would  prefer  to  make  their  own  examinations, 
and  be  guided  thereby  rather  than  take  the 
statement  of  the  opposite  party.  Life  and  or- 
dinary fire  risks  are  accepted  or  rejected  on  the 
report  of  physicians  or  inspectors  paid  by  the 
insurance  companies.  It  would  seem,  there- 
fore, that  the  inspection  of  electric  light  in- 
stallations should  be  made  by  these  companies 
and  not  by  the  parties  seeking  the  insurance. 
The  electric  light  peop'e.  in  order  to  insure  ac- 
ceptance of  the  risk,  would  exercise  proper  care 
and  comply  with  all  rules  in  the  equipment  of 
their  plants.  They  would  ^understand  that  if 
their  work  was  not  up  to  the  prescribed  stand- 
ard the  insurance  companies  would  reject  the 
risk. 

The  example  of  the  company  in  question 
should  be  generally  followed,  then  the  discord 
existing  between  insurance  and  light  interests 
would  disappear  and  satisfaction  on  both  sides 
would  result. 


AGAINST  A  POSTAL  TELEGRAPH. 


Death  of  C.  L.  Mitchell.— Charles  LeMoyne 
Mitchell,  ex  Congressman  from  the  city  of  New 
Haven  and  President  of  the  Mitchell-Vance  Com- 
pany of  New  York,  died  February  1,  of  chronic 
gastritis.  Mr.  Mitchell  was  about  forty-six  years 
old.  He  was  elected  to  Congress,  and  served 
from  1S80  to  1884.  Mr.  Mitchell  was  a  prom- 
inent member  of  the  Electric  Club.  He  lea\es  a 
widow  and  a  son  seventeen  years  old. 


The  Edison  Manufacturing  Co.,  through  its 
general  sales  agent,  James  F.  Kelly,  No.  19  Dey 
st.,  has  just  issued  pamphlets  and  price  lists  of 
the  Edison-Lalande  battery,  copies  of  which 
can  be  procured  by  addressing  that  gentleman. 


Electric   Railway.— Nashville,  Tenn  ,  wi  1    at 
once  constiucta  five-mile  electric  railway. 


DR.     NORVJN     GREENS    OPINION    OF    MR.     WANAMAKER S 
PET  SCHEME. 

Dr.  Norvin  Green,  pre-ident  of  the  Western 
Union  Telegraph  Co,  on  February  28th,  ap- 
peared before  the  House  Post  Office  Committee 
and  delivered  an  argument  against  postal  tele- 
graphy. 

Postmaster-General  Wanamaker,  with  his 
assistants,  Attorney  General  Tyner.  Gardner 
Hubbard  and  representatives  of  different  tele- 
graph companies  were  present  Dr.  Green 
began  by  discussing  the  merits  and  demerits  of 
the  European  Governmental  telegraph  systems. 
He  presented  a  table  showing  that  the  domestic 
companies  had  18,000  stations  and  handled 
over  sixty  millions  of  messages  annually,  as 
against  53,000  stations  and  173,000,000  mes- 
sages in  the  rest  of  the  world.  They  had  more 
than  half  of  the  entire  mileage  of  the  world. 
The  Western  Union  controlled  ten  elevenths  of 
this  business.  Its  stock  was  held  by  3,550 
persons  in  the  United  States,  and  1,141  of  them 
were  females. 

Dr.  Green  believed  that  the  United  States 
Government  had  no  business  with  the  manage- 
ment of  the  telegraph  ;  it  could  not  manage  as 
cheaply  ;  it  could  not  do  it  better,  and  none  of 
the  senders  of  telegrams  had  asked  it.  It  was 
prepared  to  make  a  rate  of  one-half  of  the  cost 
of  sending  messages ;  and  the  deficiency  would 
have  to  be  made  up  by  the  57,000,000  people 
who  did  not  use  the  telegraph.  The  Govern- 
ment would  need  twice  as  many  lines  as  were 
now  in  existence  to  do  business.  Here  was  a 
scheme  presented  to  go  to  447  post-offices 
where  there  was  free  delivery,  and  where  there 
were  abundant  telegraph  facilities.  This  was 
the  way  the  Postmaster-General  proposed  to 
supply  the  needs  of  58,000,000  people.  This 
was  the  entering  wedge  of  a  movement  to 
break  down  the  present  companies  and  estab- 
lish a  complete  Government  telegraph,  and 
against  that  he  protested. 

Dr.  Green  then  made  a  comparison  between 
the  American  and  Engl  sh  telegraph  systems, 
and  maintained  that  our  rates  were  in  reality 
much  lower  than  the  English  low  rates.  And 
yet  it  was  proposed  to  reduce  these  rates 
arbitrarily  still  lower.  It  would  require  21,875 
miles  of  wire  to  suppy  a  single  connection  to 
447  places  comprised  within  the  Postmaster- 
General's  plan,  and  to  do  business  pratically 
would  require  at  least  100,000  miles  of  wire. 
At  the  press  contract  rates,  the  rental  of  this 
wire  would  be  $3,600,000.  Whoever  undertook 
to  do  the  telegraph  business  over  this  system 
would  do  it  at  a  loss. 

The  Chairman  asked  how  much  of  their  busi- 
ness the  Western  Union  did  in  the  free  delivery 
cities. 

Dr.  Green  replied  that  about  30  per  cent, 
would  cover  it.  That  business  was  more  large- 
ly speculative  than  the  remainder  of  their  busi- 
ness, as  it  would  include  the  great  money  cen- 
tres of  the  country. 

The  Chairman  said  that  it  was  proposed  to 
pay  the  operators  out  of  the  two  cent  charge  for 
the  postage  stamp;  he  would  like  to  know 
what  the  operating  cost  was. 

Dr.  Green  replied  that  a  close  estimate  placed 
it  at  three  cents  per  message.  In  cases  of 
long-distance  mes-ages  it  ran  up  to  nine  cents. 
The  average  compensation  of  first  class  opera- 
tors was  S75  per  month.  Asked  how  the  rates 
suggested  by  the  Postmaster-General  compared 
with  the  present  rates,  Dr.  Green  said  that 
they  were  generally  two-fifths  lower.  In  the 
case  of  long  distance  messages  they  were  one- 
half  lower.  To  the  broad  question  as  to  how 
the  Postmaster-General's  plan  appeared  to  him 
as  a  business  proposition,  Dr.  Green  said  that 
of  course  it  could  be  carried  out,  but  the  busi 
ness  could  not  be  done  by  the  Government  or  a 
corporation  at  a  profit,   and  somebody   would 


have  to  make  up  a  deficiency.  The  Postmas- 
ter-General's rates  would  cause  a  deficiency  in 
the  Western  Union  Company  of  §3,000,000 
a  week. 

After  arguing  that  the  suggestions  of  Post- 
master-General Wanamaker  were  impracticable, 
Dr.  Green  said  that  the  Postmaster-General,  in 
his  order  fixmg  rates  for  Government  business, 
had  made  an  order  which  the  Board  of  Direc- 
tors of  the  Western  Union  had  decided  was 
practically  an  order  of  confiscation  of  their 
business. 

The  Doctor  became  somewhat  excited  at  this 
point  and  looking  hard  at  Postmaster-General 
Wanamaker,  who  steadfastly  returned  the  gaze, 
he  exclaimed  : 

"And  yet  he  says  he  is  on  first  rate  terms 
with  the  telegraph  companies.  He  may  con- 
gratulate himself  that  he  can  smile  and  smile, 
and  murder  while  he  smiles.  We  propose  to 
controvert  that  order  (fixing  the  rates  for  Gov- 
ernment messages)  in  the  courts  and  to  demon- 
strate that  it  is  not  one  half  of  the  cost  of  the 
service.  We  have  not  received  a  dollar  on  ac- 
count of  Government  telegraph  service  since 
last  July  ;  we  would  not  accept  the  rate.  One 
word  more — I  don't  know  whether  I  am  right, 
but  this  is  the  way  it  looks  to  a  man  up  a  tree. 

"This  is  a  Government  of  the  people,  by  the 
people,  and  for  the  people.  In  England  and 
other  monarchical  governments,  in  Canada,  and 
in  the  so-called  French  republic,  the  Cabinet 
Ministers  are  members  of  the  legislative  de- 
partments and  act  as  members  of  the  legisla- 
ture. But  in  a  constitutional  form  of  Govern- 
ment, as  it  is  here,  the  executive,  legislative 
and  judicial  departments  are  made  independ- 
ent departments.  The  President  may  recom- 
mend from  time  to  time  such  legislation  as  may 
be  needed.  This  proposed  legislation  has 
failed  to  receive  his  recommendation,  although 
submitted  in  the  Postmaster-General's  repot 
before  his  annual  message  was  sent  to  Congress. 
I  have  never  heard  before  that  a  Cabinet  Minis 
ter  may  come  before  a  committee  to  coach  it 
and  help  his  pet  schemes  through  when  Ihey 
have  not  been  recommended  by  the  President." 

Chairman  Bingham,  replying  to  Dr.  Green, 
said  : 

"The Postmaster-General  is  here  by  the  same 
invitation  as  you  are — to  discuss  the  half  dozen 
bills  referred  to  the  House  for  its  action.  The 
Postmaster-General  has  not  coached  the  Com- 
mittee nor  does  the  Committee  propose  to  be 
coached  by  any  one." 

Dr.  Green  closed  his  testimony  after  engaging 
in  a  controversy  with  Mr.  Chandler,  who  insisted 
that  every  man  in  this  country  was  interested 
in  cheap  telegraphy. 


ANOTHER    LARGE    SPRAGUE  RAILWAY 
CONTRACT. 


Information  has  just  reached  us  that  the 
management  of  another  large  street  railway 
company  has  decided  to  equip  its  lines  with  the 
electric  system.  This  is  the  Lindell  street  line 
of  St.  Louis,  Mo.,  where  there  are  now  about 
twelve  Sprague  cars  in  operation.  The  satis- 
factory operation  of  these  cars  have  been  so 
marked,  that  the  entire  line  will  be  equipped 
with  the  Sprague  electric  system. 

Double  bracket  iron  poles  placed  between 
the  two  tracks  will  be  used,  and  will  be  of  an 
ornamental  and  tasteful  design. 

Each  pole  will  carry  an  arc  lamp  and  so  will 
act  for  the  double  purpose  of  lighting  the  street 
and  carrying  the  trolley  wires. 

The  only  wires  overhead  will  be  the  trolley 
wires.  The  main,  feeder  and  arc  light  wires 
will  all  be  carried  under  ground. 

The  last  order  of  this  company,  for  electrical 
apparatus  includes  one  hundred  and  thirty-six 
motors,  and  it  is  intended  to  have  the  road  in 
operation  as  soon  as  possible. 
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AUTOMATIC  REVERSAL   SIGNALLING  ON 
LONG   SUBMARINE    CABLES. 

The  ordinarv  "  reversal  key  "  has  hitherto  held 
its  own  against  all  rivals  as  a  means  of  transmitting 
signals  through  long  ocean  cables.  This  is  partly 
because  it  is  extremely  simple  in  construction  and 
not  liable  to  get  out  of  order,  but  principally 
because  all  the  different  "curb  keys  "  and  "  curb- 
ing" systems  have  proved  unnecessary  since  the 
present  svstem  of  signalling  was  adopted,  viz.,  the 
insertion  of  condensers  at  both  ends  of  the  cable. 
The  "curbing"  is  so  well  known  that  I  shall  not 
attempt  any  description  here  :  be  it  enough  to  say 
that  the  condenser  performs  the  curbing,  for  while 
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Fig.  1. 


it  is  being  charged,  say  positively,  a  positive  cur- 
rent of  short  duration  enters  the  cable  and  produces 
a  signal,  and  as  soon  as  the  key  is  raised  the 
condenser  is  discharged,  which  is  equivalent  to  a 
negative  current  flowing  into  the  cable,  thereby 
neutralizing  the  effect  of  the  former,  or  positive, 
current. 

Very  elaborate  methods  of  improving  the  signals 
and  increasing  the  speed  of  signalling  by  automatic 


EARTH 


LINE 


speed  of  signalling  through  these  cables  might  be 
increased  and  the  signals  improved  by  doing 
automatically  what  was  done  by  the  key  manually; 
and  after  a  series  of  experiments  he  arrived  at  the 
conclusion  that  certain  modifications  of  the  Wheat- 
stone  Automatic  Transmitter  and  Perforator  would 
answer  his  purpose  perfectly,  and  at  the  same  time 
to  enable  him  to  utilize  the  beautiful  mechanical 
details  of  these  instruments  This  automatic  re- 
versal-transmitter devised  bv  Mr.  Timm,  a  descrip- 
tion of  which  is  given  below,  performs  the  work  of 
the  reversal  key  automatically,  and  produces  the 
signals  by  means  of  currents  of  equal  duration  but 
of  opposite  sign  for  either  dots  or  dashes,  each 
individual  signal  being  succeeded  by  a  short 
interval  of  time  during  which  the  cable  is  con- 
nected to  earth. 

The  principal  parts  of  the  transmitter  are  shown 
in  their  different  positions  in  the  figures  1-6, 
which  are  front  views,  and  in  figure  9,  which  is  a 
plan  view  of  the  transmitting  mechanism. 

a  is  a  pivoted  ebony  "  rocking  beam  "  pivoted 
on  fulcrum  pin,  x,  that  is  given  an  up  and  down- 
ward oscillating  motion  by  means  of  a  clockwork 
and  crank,  working  on  the  pin  p.  On  the  " rock- 
ing-beam"  is  a  platinum  contact,  d,  connected  to 
/ine,  and  an  insulated  stud,  e.     The  levers  f  and 
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senders  have  been  devised  from  time  to  time,  and 
Sir  William  Thomson's  automatic  curb  sender 
stands  as  a  monument  to  his  mathematical  skill 
carried  into  the  domain  of  practical  life.  None  of 
these,  not  even  Thomson's  automatic  curb  sender, 
have,  however,  met  with  any  great  favor  or  proved 
remarkably  successful,  and  this  is,  apart  from  other 
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considerations,  mostly  due  to  the  fact,  that  the 
working  speed,  on  long  cables,  cannot  be  increased 
beyond  the  capabilities  of  an  ordinary  "  reversal 
key." 

Being  engaged  in  the  working  of  comparatively 
short  cables,  say  500  to  900  knots,  it  occurred  to 
Mr.  Julius  Timm,  the  Great  Northern  Telegraph 
Company's  mechanician   at    Shanghai,    that    the 
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Fig.  4. 


g,  with  the  needles,  c  c',  pin-jointed  thereto,  are 
connected  to  the  poles  of  the  battery.  The  lever, 
h,  is  connected  to  earth,  and  so  is  the  centre  of  the 
battery.  The  levers,  f  and  g,  are  pivoted,  and 
made  to  press  against  either  the  contact,  d,  or 
stud,  e,  by  means  of  the  springs,  k.  The  lever,  h, 
is  also  pivoted  and  rests  on  the  contact,  d,  but  as 
the  springs,  k,  are  stronger  than  the  spring,  l,  the 
line  only  comes  to  earth  through  h,  when  the  stud, 


Fig  5. 

e,  takes  the  battery  levers  away  from  the  contact, 
d.  When  one  of  the  two  battery  levers  for  g  rests 
on  the  contact,  d,  the  lever,  h,  is  removed  from 
d  by  the  ebony  crosspiece.  m.  The  motion  of  the 
battery  levers  is  controlled  by  the  holes  in  a 
perforated  slip  of  paper,  b,  that,  by  means  of  the 
clockwork,  is  made  to  travel  over  the  top  of  the 
needles.  Fig.  7  shows  a  perforated  slip  of  paper 
with  the  word  "gutta-percha;"  and  the  actual 
printing  of  this  work  by  the  receiving  instrument 
is  shown  in  fig.  8.  The  upper  holes  on  the 
perforated  slip  represent  dots  and  control  the  lever, 
g,  the  lower  holes  represent  dashes  and  control  the 
lever,  f.  By  means  of  the  centre  row  of  smaller 
holes  the  slip  is  made  to  travel  through  the. 
instrument  when  working. 

On  the  right-hand  side  of  the  battery  levers  is 
provided  a  switch,  to  prevent  the  battery  from 
being  short  circuited  when  the  instrument  is  set  in 
motion  without  any  perforated  slip  being  inserted. 


The  action  of  this  switch,  with  its  tongue,  s,  mov- 
ing between  the  contact  screws,  t,  t',  is  readily 
understood  by  referring  to  the  figures.  The  lower 
part  of  the  lever,  s.  is  fork-shaped,  and  carries  in 
each  prong  an  adjustable  screw,  v,  v',  placed  just 
opposite  the  lower  ends  of  the  levers,  f  and  i;, 
respectively :  v  is  prevented  from  coming  into 
contact  with  f  by  the  latter  having  a  small  insu- 
lated stopper,  f  ',  inserted  in  its  lower  end,  and  the 
result  of  an  up  and  down  movement  of  the  beam, 
a,  is  to  send  a  negative  current  of  short  duration 
to  line,  and  to  put  the  latter  to  earth  immediately 
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Fig.  6. 


after  (fig.    1  and  2).     When  a   perforated  slip  is 
inserted  three  cases  may  occur  : — 

(a)  Fig.  3  and  4. — The  needles,  c,  c  .  meet  no 
holes  in  the  paper ;  that  is  to  say,  the  line  remains 
to  earth  through  the  lever,  h,  during  the  full  up 
and  down  movement  of  the  beam,  a,  as  both  bat- 
tery levers,  f  and  g,  are  now  prevented  from 
touching  the  line  contact,  d  ;  consequently  no 
current  can  be  sent  to  line. 

(b)  Fig.  5. — Needle  c ',  on  the  lever,  g,  meets  a 
hole  in  the  paper  ;  that  is  to  say,  the  lever,  g,  only 
is  brought  upwards  to  touch  and  follow  the  motion 
of  the  line  contact,  d — the  lever,  h,  being  mean- 
while removed  therefrom — and  the  positive  pole  of 
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Figs.  7  and  B. 

the  battery  is  applied  to  line,  until  the  stud,  e, 
removes  g  from  d,  putting  the  line  to  earth 
through  h,  and  assuming  again  the  position 
shown    in    fig.    3. 

(c)  Fig.  6. — Needle,  c,  on  the  lever,  f,  meets  a 
hole  in  the  paper ;  that  is  to  say,  the  lever,  f,  only 
is  made  to  touch  and  follow  the  motion  of  d — h 
being  again  lifted  from  d — and  a  negative  current 
is  now  allowed  to  flow  to  line  until  the  stud,  e, 
takes  the  lever,  f,  away  from  n,  thus  bringing  the 
line  to  earth  through  H. 

In  order  to  regulate  correctly  the  functions  of  e, 
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Fig.  9. 

each  of  the  battery  levers,  f  and  g,  is  provided 
with  a  small  adjustable  screw,  y  and  x,  situate 
just  below  the  insulated  stud,  e. 

Since  April  last  Mr.  Timm's  automatic  reversal 
sender  has  been  in  use  on  the  Hongkong-Shanghai 
les.  The  operators  much  preter  the  automatic 
signals  to  those  sent  by  key,  the  former  being 
clearer  and  more  regular :  and,  as  the  reversal 
sender  is  easy  to  adjust  and  keep  in  good  working 
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order,  there  seems  a  prospect  of  its  introduction 
by  some  of  the  leading  submarine  telegraph  com- 
panies, at  all  events  upon  such  cables  which  are 
not  worked  up  to  their  maximum  capacity  by 
hand,  and  where  a  continuous  stream  of  traffic 
throughout  the  24  hours  may  be  disposed  of  some- 
what more  satisfactory  by  an  automatic  than  by  a 
manual  system  of  working. — P.  Chr.  Dresing  in 
London  Electrical  Review. 


DEPARTMENT  OF  INQUIRIES. 


The  Lightning  Rod. — In  1749  Benjamin 
Franklin  suggested  the  lightning  rod  in  the  fol- 
lowing words:  "May  not  the  knowledge  of 
this  power  of  points  be  of  use  to  mankind,  in 
preserving  houses,  churches,  ships,  etc.,  from 
the  stroke  of  lightning,  by  directing  us  to  fix  on 
the  highest  part  of  those  edifices  upright  rods 
of  iron  made  sharp  as  a  needle,  and  gilt  to  pre- 
vent rusting,  and  from  the  foot  of  those  rods  a 
wire  down  the  outside  of  the  building  into  the 
ground,  or  round  one  of  the  shrouds  of  the  ship, 
and  down  her  side  till  it  reaches  the  water  ? 
Would  not  these  pointed  rods  probably  draw  the 
electrical  fire  out  of  a  cloud  before  it  comes  nigh 
enough  to  strike,  and  thereby  secure  us  from 
from  that  most  sudden  and  terrible  mischief?" 
It  is  a  remarkable  fact  that  the  lightning  rod  of 
to-day  is  precisely  the  same  as  the  one  above 
described,  and  it  occupies  a  unique  place  in  the 
long  list  of  inventions  in  that  it  has  been  in 
use  for  over  140  years  without  change  or  im- 
provement. 

Curious  Effect  of  ELECTRirjTY. — It  is  fre- 
quently noticed  that  where  electric  light  wires 
are  placed  along  the  ceiling  both  soon  become 
blackened  with  dust.  What  is  most  curious  is 
the  fact  that  this  is  true  of  direct  current  wires 
only.  It  does  not  happen  in  the  case  of  the 
alternating  current  except  what  is  deposited 
naturally.  The  cause  of  the  attraction  of  dust 
is  supposed  to  be  due  to  the  magnetic  field 
surrounding  the  wire  when  the  current  is  pass- 
ing. The  magnetism  induced  by  the  current 
is  communicated  to  the  surrounding  air,  which 
also  becomes  magnetic.  Oxygen  being  a  para- 
magnetic gas  is  attracted  by  the  magnetism, 
and  in  its  passage  towards  the  wire  carries 
with  it  particles  of  dust  which  adhere  to  the 
insulation,  while  hydrogen,  which  is  the  most 
diamagnetic  gas,  is  repelled  by  the  same  force. 
This  repulsive  action  transfers  particles  of  dust 
to  the  ceiling  to  which  they  adhere.  The  ac- 
cumulation of  dust  is  more  noticeable  on  posi- 
tive current  wires  than  on  negative.  The  rea- 
son alternating  currents  do  not  accumulate 
dust  to  the  same  extent  is  due  to  the  fact  that 
the  alternations  are  so  rapid  that  the  magnetism 
is  practically  at  zero. 


Editor  Electric  Age  : — Can  you  give  me  any 
information  concerning  the  efficiency  of  the  Edi-on 
Lalande  battery,  which  you  advertise?  No  one 
around  these  parts  seems  to  know  anything  about 
it,  and  if  you  will  reply  through  the  columns  of 
your  valuable  paper  you  will  greatly  oblige, 

A  Subscriber. 

Answer. — The  reason  our  correspondent  has 
not  been  able  to  learn  much  about  this  battery  is 
because  it  is  a  new  one  and  is  not  as  yet  much 
known.  It  is,  however,  one  of  the  most  remark- 
able batteries  ever  produced.  It  was  invented  by 
Mr.  Edison,  and  originally  intended  to  drive 
phonographs.  After  it  was  perfected  it  was  found 
to  possess  some  very  supetior  qualities  admirably 
adapting  it  to  all  classes  of  work  on  open  or 
closed  circuits.  A  solution  of  caustic  potash  is 
used  as  the  exciting  fluid.  The  elements  are  zinc 
and  carbon.  The  electro-motive  force  varies 
fromo.  7  of  a  volt  too.  95,  according  to  the  character 
of  the  work  performed.  The  internal  resistance  is 
0.025  °f  an  onm.  and  the  cell  is  perfectly  non- 
polarizing.  The  endurance  of  this  battery  is  one 
of  its  chief  features.  In  our  last  issue  we  gave 
some  facts  concerning  this  battery  as  applied  to 
telegraph  work. — Ed.  Electric  Age. 

Ed.  Electric  Age  :  I  have  noticed  that  a 
swinging  compass  needle  comes  to  rest  much 
quicker  when  a  plate  of  copper  is  placed  beneath 
it  than  it  does  when  placed  over  any  non- 
metallic  substance,  such  as  wood,  etc.  If  cop- 
per is  a  non-magnetic  metal,  how  is  this  phe 
nomenon  explained? 

J.   S.  M.,  Jacksonville,  Fla. 

Answer. — The  explanation  is  found  in  the 
fact  that  the  moving  magnet  induces  electric 
currents  in  the  copper  plate,  and  the  reaction 
of  the  current  on  the  magnet  tends  to  bring  the 
latter  to  rest.  The  currents  in  the  copper  are 
opposite  to  the  force  producing  them,  hence  the 
tendency  is  to  neutralization  in  accordance  with 
Lenz's  law. — Ed.  Electric  Age. 


Electric  Light  Charters. — The  United  States 
Electric  Lighting  Company,  of  Philadelphia, 
capital  Si, 000, 000,  and  the  Brush  Electric  Light 
Company,  of  Philadelphia,  with  a  capital  of 
$1,000,000,  have  just  been  chartered  by  the 
Pennsylvania  State  Department. 


A  correspondent  at  Mill  City,  Nevada,  says  : 
"It  seems  to  me  that  while  two  or  more  wires 
are  supplied  from  the  same  battery  if  we  open 
one  or  more  of  them  it  would  throw  the  full 
battery  on  the  others  and  throw  the  relays  out 
of  adjustment,  and  thus  they  would  interfere 
with  each  other.     Is  this  the  cise?" 

Answer.  — A  direct  anwer  to  this  question  in 
the  absence  of  data  is  not  possible  It  depends 
altogether  upon  circumstances  We  would  say, 
however,  that  under  ordinary  conditions,  with 
the  proper  arrangement  of  batteries,  etc.,  there 
would  be  no  difficulty  of  the  sort  our  corre- 
spondent apprehends. 

To  understand  the  reason  for  this  Ohm's  law 
must  be  considered.  Take  for  example  a  wire 
with,  say  a  resistance  of  100  ohms.  Suppos- 
ing it  receives  current  from  a  battery  of  50  cells, 
and  each  cell  has  an  electromotive  force  of 
1   volt  and  an    internal    resistance  of  2  ohms. 


These  figures  are  approximately  correct  but  we 
give  round  numbers  to  facilitate  the  solution  of 
the  example.     According  to  Ohms  law,  which 
is  that  the    current  on  a  wire  is    equal  to  the 
electromotive  force  of  the  battery  divided  by 
the  resistance  (of  the  battery  itself  and  the  ex- 
ternal  wire),  the   current  on   this   hypothetical 
circuit  would  be  .25  of  an  ampere,  since  the 
Electromotive  force  E  =  50 
Internal  resistance  R  =  2  x  50  =   100 
Wire  resistance  r  =   100 
hence     50 

—   .25,  which    is   the    current    in 

ioo-(-ioo  amperes. 

Now  supposing  we  connect  another  similar 
wire  to  the  same  battery,  without  changing  the 
battery  in  any  way,  we  find  the  combined  or 
"joint  resistance,"  by  the  usual  rule,  to  be  50 
ohms,  which,  added  to  the  100  ohms  resistance 
of  the  battery  makes  a  total  resstance  of  150, 
instead  of  200,  as  in  the  former  case.  Accord- 
ing to  Ohm's  law  under  these  new  conditions 
the  current  will  be  .33  amperes,  .165  amperes 
for  each  wire. 

With  all  parts  of  the  combined  circuits 
properlv  proportioned  this  difference  in  current 
strength  would  not  be  appreciable  in  actual 
practice. 

The  key  to  the  solution  of  the  problem  is  in 
the  simple  fact  that  the  current  from  a  given 
battery  is,  within  certain  limits  small  when  the 
outside  resis'ance  is  comparatively  large,  and 
large  when  the  outside  res'Stance  is  compara- 
tively small.  Hence  in  working  two  wires  from 
one  battery  a  larger  current  is  sent  out  by  the 
battery  than  when  one  wire  is  worked. — Ed. 
Electric  Age. 

Riveting  by  Electricity. — Riveting  by  elec- 
tricity has  been  successfully  accomplished- 
The  cold  rivet  is  placed  in  the  hole,  and  when 
heated  to  the  proper  temperature  it  can  be  closed 
by  any  of  the  ordinary  apparatus  now  in  use. 
The  heating  of  a  half-inch  rivet  of  two  or  three 
inches  in  length  takes  about  half  a  minute. 


The  Kans\s  City  View  Company  of  Kansas 
City,  Mo.,  is  prepared  to  furnish  pictures  of  the 
various  groups  made  during  the  recent  electric 
light  convention.  The  pictures  are  excellent, 
and  should  be  prized  highly  by  those  whose 
faces  appear  thereon. 

EDISON    LAMPS, 

%  TO  36   CANDLE   POWER. 
IV*  TO  40  VOLTS. 

FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can   be   used  in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO.,  Harrison,  N.J. 


PERFECTLY  RELIABLE .  HO  DANGEROUS  CURREnTZ 


\-electric-li<;itt- 
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SHAVER    MULTIPLEX   TELEPHONE, 

Capacity  for  private  lines  2  miles. 

TRUNK  LIXES  comprising  a  number  of 
Telephones  upon  one  circuit,  and  EX- 
CHANGES for  short  lines  switching  direct 
one  station  with  another.  The  only  me- 
chanical phone  which  works  during  rain  and 
wind   storms. 

AGE  ATS  WANTED. 

THE  SHAVER  CORPORATION, 


78   CORTLANDT    ST. 


NEW    YORK. 


Leonard  Paget. 


Charles  J.   Kintnc. 


PAGET  &  KINTNER, 

Chemical  &  Electrical  Eicerts  &  Electrical  Engineers 

Domestic  and  Foreign   Patents. 

No.  45  Broadway,  New  York. 


WANTED — Manufacturers  to  know  that 
we  will  give  free  site,  with  right  to  pur- 
chase lands  adjoining,  to  responsible  manufac- 
turers who  will  locate  with  us.  The  land  is 
situate  along  the  main  line  of  Penna.  Railroad, 
in  Westmoreland  County,  Pa.,  28  miles  from 
Pittsburgh  (all  shipping  rates  same  as  Pgh.)  in 
the  heart  of  the  Great  Natural  Gas  Belt,  adja- 
cent to  gas  and  water  mains  ;  is  all  underlaid 
with  coal.  Address 
Enterprise  Land  Company,  Greensburg,  Pa. 


FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  grow- 
ing town  of  8,000  population.  Hot  equipped 
plant  in  Wisconsin  :  well  established  ;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.  Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KXAPP, 
62  South  Canal  Street.  Chicago,  111. 


3J"o:r    Sale. 

The  controlling  interest  in  an  elec  ric  light  com- 
pany, in  city  of  15,000  inhabitants.  Desirable  con- 
tract with  city  for  street  lighting.  Demand  for 
private  lights  greater  than  present  capacitj 
plant.  Everything  in  first-class  condition  and  on 
a  paving  basis,  For  particulars  address, 
j.  H.  HICKMAN,  Pres.,  Electric  Light  Co.. 

OWENSEOBO,   Kl. 


■ 
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THE    ELECTRIC    AGE. 


PROF.    ZHZ.   .A-IEtOlsrS 

ELECTRIC  CURRENT   COUNTER. 

PATENTED. 
GOLD  MEDAL  AWARDED  AT  MELBOURNE  EXHIBITION,   1888-89. 

The  most  reliable  and  simplified  Electric  Meter  ever  invented.     Guaranteed  correct  for  small  and  large  currents. 


Built  for  Direct  Two-W 
of  amperes. 


ire,  Three-Wire,  Five- Wire  to  Nine-Wire,  and  all  Alternating  Systems,  in  sizes  from  15  up  to  any  number 
Every  counter  measures  correctly  the  amount  of  current  consumed  from  a  fraction  of  an 
ampere  up  to  its  full  capacity. 

Adopted  by  Siemens  &  Halske.  Berlin.  Germany  :  Edison  Company.  Berlin.  Germany  :  Municipal  Electric 
Lighting  Works.  Berlin,  Germany,  and  others.  Exclusively  used  in  Paris.  Vienna.  Constantinople  and 
other  European  cities. 

In  use  by  European  Central  Stations  measuring  over  60  million  watts.  Unquestioned  superiorit v. 
Indispensable  for  Central  Station  work.  Amount  of  current  consumed  may  be  ascertained  at  a  glance,  the 
dials  being  constructed  on  the  same  principle  as  the  gas  meter  dials. 


OPINIONS    OF    AMERICAN     ELECTRIC     LIGHT    COMPANIES. 
Dover,  N.  H. 
We  have  tested  'lie  Aron  Counter  and  have  no  reason  to 
doubt    its  reliabilii).      We  beg  to  enclose  order  for  a  few 
counters  of  75  lo  100  amperes. 

H.  \V.  BCRGETT, 
Treasurer  Dover  Electric  Light  Co. 


gard  to  care  of  same,  and   satisfactory  readings  have  been 
obtained.  Yours  very  trulv. 

C.  J.'  FIELD, 
General  Manager  Edison  Illuminating  Light  Co. 


San  Franciso,  Cal. 
The  Aron  Counter  is  the  best  instrument  we  have  ever 
seen.  We  have  thoroughly  tested  the  Counter  for  alternating 
current  and  are  satisfied  that  it  will  work  correctly. 
GEO.  H.  ROE, 
Secretary  San  Francisco  Electric  Light  Co. 


Brooklyn-,  N.  V. 
We  have  four  Aron  Counters  in    use  for  some  months, 
during  which  time  no  trouble  has  been  experienced  in   re- 


Manchester,  Conn. 
We  find  that  the  Aron  Counters  register  as  accurately  as 
is  necessary  for  the  purpose  to  which  such  meters  would  be 
applied.      We   have   perfectly   satisfied    ourselves   of   their 
adaptability. 

WM.  A.  ANTHONY. 
Mather  Electric  Light  Co. 

Lynn.  U 
Dear  Sir : — The  Aron  Electric  Counter  works  very  satis- 
factorily. Yours,  etc., 

THOMSON-HOUSTON  CO. 


FOR    PRICES   AND    PARTICULARS,    ADDRESS: 


W.    HACKENTHAL,    Sole   Manufacturer   and   Importer,   21   BEEKMAN  STREET,   NEW   YORK 


FOTJlvl  T.A.I2T      JUXID      STYLO      FEISTS-       fountain   Pens,  $1.50  and  upwards 


The  FOUNTAIN  PEN  consists  of  a  highly  finished  hard  rubber  holder,  fitted  with  superior  14-kt.  GOLD  PEN  to  suit  any  writer. 

"INDEPENDENT" STYLOGRAPHIC  PEN.  TKzc*.wI8tf^J£.**$§$BZ¥!i 

Writes  as  smoothly  as  a  Lead  Pencil  and  is  ALWAYS  HEADY  FOR  USE. 

•J.,UIL.IaE.1CH;  &.  OO..106  and  108  Ldberty   St.,  New  York. 


WARRANTED 


Qi  I  i  Li  iHET'T         ~T    "TT,"T7"  Lj  ■  LJ         solid        -t^ — t7"i^7~C2 

JO  -L   m  i  m  1  1    1     j 1  m  1  v    r1 1  rC  trunnion  Jr^ lIj  jl  JO- 
Over  73,000  now  in  use. 


THE  ONLY  PERFECT  KEY. 


J.  H.  BUNNELL'S  PATENT, 
Feb.    15th,  1881. 

Telegrapher.*  cannot  fail  to  have  noticed  that  upon  the  introduction  of  the  BUNNELL 
STEEL  LEVER  KEY  over  eight  years  since,  it  at  once  achieved  a  vast  popularity,  such 
as  never  before  attached  to  any  specialty  in  Telegraph  Instruments,  and  that  this  popu- 
larity has  coutinuallv  increased,  and  is  still  increasing. 

It  will  also  be  noticed  by  Telegraphers,  that  since  the  STEEL  LEVER  KEY  was 
introduced,  a  brood  of  "improved  "  keys  has  been  hatched  and  put  forward  from  various 
sources  from  time  to  time  each  one  made  to  look  as  much  like  the  STEEL  LEVER 
KEY  as  possible,  or  made  with  some  kind  of  a  •■  steel  lever."  or  "patent  lever,"  and 
in  every  case  claiming  aU  the  merits  possible  and  impossible  that  language  could 
describe.  Host  of  these  "improved  keys"  have  become  exterminated  by  the  force  of 
their  own  worthlessness.  Years  of  practical  test  in  the  use  of  THOUSANDS  of  BUN- 
NELL STEEL  LEVER  KEYS  throughout  America  demonstrates  their  perfection  and 
popularity.      BE   NOT    DECEIVED  BY  THE  ABSURD  IMITATIONS. 


Legless  Pattern  Steel  Lever  Key. 

A  Beautiful  and  Perfect  Key 
suitable  for  use  on  fine  desks, 
or  wherever  a  Legless  Key  is 
preferable.  PRICE,  carefully 
boxed,  and  sent,  prepaid  by 
mail,  to  any  part  of  the  United 
States,  $2.25. 

This  form  is  especially  convenient  for  operators 
who  wish  to  possess  their  own  private  key.  as  it 
can  be  readily  placed  anywhere  or  removed  with- 
out boring  holes. 


THE  BUNNELL  STEEL  LEVER  KEY  is  more  durable,  and  in  every  respect  better  than  any  other  for  rapid  and  perfect 

sending  for  the  following  reasons  : 

The  Lever  is  only  one-halt' the  trriaht  of  the  ordinary  brass  lever  as  generally  made. 

The  entire  Lever  and  Trunnions  together  being  made  of  b  tt  one  pieee  of  fine  wrought  steel,  the  common  defect  of  loose  trunnions  is 
aroided.  the  strength  of  a  heavy  brass  lever  is  obtained  with  much  less  weight  of  metal,  and.  by  the  perfect  bearing  which  the  solid  trunnion 
gives,  together  with  the  use  of  hardened  plat  inn  point*,  xticking  i.s  absolutely  prevented. 

The  size  and  proportions  are  such  as  to  make  it  the  most  perfect  operating  key  possible  to  obtain,  either  for  the  hand  of  the  skilled  an* 

rapid  expert,  or  the  beginner.  Price,  $1.75.    Finely  Finished,  and  Lever  Nickel  Plated. 

tS~  Steel  Lever  Keys  tent  by  mail,  pott-paid  to  any  part  of  the  United  States  or  Canada  on  receipt ./ price,  by  Registered  Letter  or  Honey  Order. 

ci- SEND    FOR  OUR   2TE  W  CATALOGU  E    No.   10  OF   MARCH,  1889.-** 

NEW     YORK. 


J.    H.    BUNNELL    &    CO., 


76    Cortlandt    Street, 


Bottone — Elee.  Instrument  Making £1  20 

Du     Moncel  —  Electro-magnets,    trans,     by 

Wharton %'>'. 

Fahie— History  of  Eleo  Telegraphy 3BI 

He  Iges— Elec.  Light  Pnyimtioi  s I  00 

Holmes— Electric  Lighting 1  ■< 

Flospitalier — Domestic  El-etricii> 3  ■* 

Munro  and  Jamieson  Pocket-book 2  50 

Solomons,  Sir  D.— Accumulators 1  k1 

Stephens— Electric  Lighting 1  • 

Walker— Dynamo  Buildin .- w 

Catalogue  and  circulars  free  on  application.  I 

E.  &  F.  N.  SPON, 

12  Cortlandt  St.,  NEW  YORK. 

Telegrapl^Poles 

I  am  prepared  to  furnish  any  num- 
ber on  short  notice,  both  cedar  and 
cypress.  Parties  wishing  to  buy  will 
save  money  by  giving  me  a  chance  to 
bid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  9th  and  Broadway, 

KANSAS   CJTY,   MO. 

J.  B.  SABINE, 

COUHSELOR  AT  UW. 

Electrical  Patents. 

181     BROADWAY, 

New  York. 

Specialty     Electrical      Patents. 

Headquarters  for  Type  Writer  Supplies, 

RIBBONS,  CARBON  AND  MANIFOLD  PAPERS. 

Full  line  of  papers  specially  selected  for  use  on  all 
writing  machines.  Pads  for  Yost  writing  machine 
Sample  books  and  price  lists  furnished  on  application 

THE  S.  T.  SMITH  CO.,     14  Park  Place,  N.  T. 
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THE  SUBWAYS  INJUNCTION. 


Judge  Andrews,  in  Supreme  Court  Chambers, 
heard,  on  the  5th  inst. ,  the  argument  upon  the 
injunction  which  the  Manhattan  Electric  Light 
Company  asks  for,  to  restrain  the  Mayor  and  the 
Board  of  Electrical  Control  from  authorizing  the 
Consolidated  Telegraph  and  Electrical  Subway- 
Company  to  transfer  its  subways,  and  its  right 
to  build  subways,  to  the  Standard  Elec.ric  Sub- 
way Company. 

Counsel  were  present  for  the  Manhattan  Com- 
pany, the  North  New  York  Company  and  the  East 
River  Company,  all  of  which,  with  the  Harlem 
Company,  pray  for  the  injun  tion.  Counsel  re- 
presented the  Consolid  ited  Company,  the  Stand- 
ard Company,  and  the  United  States  and  Brush 
companies,  which  are  united  in  opposing  the 
motion. 

Mr.  Nicoll,  in  behalf  of  the  petitioners, 
said  that  the  Standard  Company  was  owned 
by  corporations  which  were  hostile  to  the 
companies  he  represented.  The  proposed 
transfer,  he  said,  would  be  simply  a  freezing 
out  process.  The  rules  provided  that  the 
Subway  Company  shou'd  hold  the  keys  to  the 
subways  and  have  the  right  to  fix  rentals.  Mr. 
Nicoll  continued  that  the  Board  of  Hectrical 
Control  had  no  power  to  make  a  new  contract 
It  was  deliberately  proposed  to  relieve  a  com- 
pany which  had  agreed  to  furnish  $3,000000 
to  the  city,  and  to  give  its  property  to  a  com 
pany  which  doesn't  propose  to  give  up  a  cent. 

William  N.  Cohen,  for  the  Consolidated  Com- 
pany, said  that  his  company  had  orders  for  thirty 
miles  of  electric  light  subway  and  ten  to  fourteen 
miles  of  telephone,  telegraph,  and  Edison  sub- 
ways all  to  be  completed  within  the  year  1890. 
This  work  the  company  is  unable  to  do. 

W.    Bourke   Cockran  said    that    his    clients, 


the  Brush  an  J  Unit  d  States  Lighting 
Companies  and  the  United  Electric  Light 
and  Power  Company,  had  been  absolutely 
forced  to  suspend  operations  by  the  raid 
on  the  wires  last  year.  The  three  com- 
panies, deprived  of  the  opportunity  o!  going  ou 
with  their  business  and  refused  the  opportunity 
of  repairing  or  replacing  their  wires  overhead, 
had  to  take  advantage  of  any  chance  offered  to 
do  their  business.  The  United  Light  and 
Power  Company  pledged  its  own  means  to 
build  a  subway.  Then  the  Manhattan  appeared 
with  a  proposition  to  be  bought  out.  it  wanted 
$1,200,000  for  what  was  not  worth  half  that 
sum.  That  was  the  origin  of  the  present  pro- 
ceeding. 

The  argument  on  the  injunction  was  con- 
tinued on  the  following  day  and  Mr.  El  hu 
Rooi  took  exception  to  what  Mr.  Cockran  had 
said  the  day  before  as  to  the  Manhattan  Com- 
pany's offer  to  sell  out  for  $1,200,000.  He 
read  an  affidavit  d  nying  that  such  an  ofLr  had 
been  made,  and  stating  that  what  the  Manhat- 
tan Company  had  propos  d  was  that  all  the 
companies  should  make  advance  payments  of 
rental  to  the  sibway  company  then  existing, 
in  order  that  it  might  have  sufficient  capital  to 
pursue  its  work 

Mr.  Cockran  ask«d  leave  to  submit  affidavits 
showing  that  this  offer  had  been  made  "to 
make  us  pay  about  forty  per  cent,  more  than 
the  pr.  perty  was  worth  for  the  privilege  to  go 
on  and  exist." 

Mr  Cohen,  for  the  Conso'idated  Subway 
Compiny,  contended  that  in  case  the  old  sub- 
way company  were  unable  or  faded  to  do  the 
work  required  of  it,  the  Board  had  the  right  to 
make  new  contracts  with  other  people  or  cor- 
porations. 

William  H  Peckham  appeared  for  the  Mayor 
and  Board  of  Electrical  Control,  and  said  he 
was  also  counsel  for  the  Standard  Company, 
which  had  not  been  made  a  party  to  the  suit. 

Mr.  Peckham  said  that  the  plaintiff  virtually 
asked  that  the  Court  should  insert  in  the 
statutes  a  provision  that  the  subway  com- 
pany must  be  a  company,  the  stock  of 
which  is  owned  by  no  party  which  is  in 
control  of  electric  lighting.  The  defence 
set  up  the  statement  that  it  was  necessary  to 
build  the  subways  now,  this  year.  The  old 
company  was  not  able — the  Standard  Company 
stood  ready  to  give  the  facilities.  The  com- 
pany had  ample  capital,  and  was  contemplat- 
ing  an  increase  fr  m  $1,500,000  to  $3,000,000. 

Mr.  Root  pictured  the  Standard  Company  as 
the  representative  of  Westinghouse  interests, 
and  said,  that  with  it  as  the  landlord  of  the  sub- 
ways, those  interested'  would  have  practical 
control  of  the  conduits. 

The  motive  of  the  transaction  was  found  in 
an  agreement  of  the  Standard  Company  to  pay 
the  Consolidated  $  1 ,  800, 000  for  its  h'gh  tension 
plant.  It  was  simply  a  money  consideration 
that  made  the  Consolidated  change  its  front 
and  conclule  that  it  thought  it  couldn't  finish 
the  work  this  year.  The  Standard  was  simply 
a  mask  for  the  Westinghouse. 


ELECTRIC  MOTORS  TRIED  ON  A  LONDON 
UNDERGROUND  RAILROAD. 


Restoring  the  Electric  Lights.  — The  Elec- 
tric lights  in  the  streets  of  this  city  are  being 
gradually  restored.  This  is  being  done  in  a 
much  quieter  and  more  decorous  manner  than 
was  their  destruction  some  months  ago.  The 
subways  are  being  utilized  to  their  fullest  capa- 
city, and  every  day  workmen  may  be  s<  en  in 
various  parts  of  the  city  placing  cables  into  the 
subways  through  the  manholes.  The  sooner 
the  subway  system  is  extended  the  sooner  will 
all  the  electric  lights  be  restored.  Without  dis- 
cussing the  wisdom  of  dividing  or  not  dividing 
the  subway  work  between  two  companies,  there 
is  one  thing  certain,  and  that  is,  if  two  com- 
panies were  to  carry  on  the  work,  industriously 
and  sincerely,  electric  lights  would  again  be 
shining  in  our  streets  in  a  much  shorter  space 
of  time  than  if  only  one  company  is  to  be  de- 
pended on. 


London,  Eng. ,  March  6. — The  running  of  a 
train  by  electricity  was  tested  to-day  on  the 
underground  railway  between  the  city  and 
Clapham. 

The  Lord  Mayor  of  London  and  a  large  party 
of  civic  and  scientific  gentlemen  passed  over 
the  route  on  the  train  and  pronounced  the  ex- 
periment a  complete  success. 

The  application  of  the  new  motive  power  is 
peculiarly  suitable  to  the  underground  roads, 
absorbing  the  plagues  of  smoke  and  smell.  The 
compiny  will  at  once  take  steps  looking  to  the 
permanent  adoption  of  electricity  as  the  motive 
power. 

This  road  is  not  in  any  way  connected  with  the 
Metropolitan  District  Railway,  but  a  separate 
scheme.  It  starts  from  "The  Monument"  on 
the  Middlesex  side  of  London  Bridge,  passes 
through  a  tunnel  under  the  Thames  to  the 
Surrey  side  of  the  river,  and  after  stopping  at 
several  stations,  among  which  is  the  well- 
known  ''Elephant  and  Castle, "  terminates  at 
Clapham,  the  whole  distance  being  about  four 
miles.  The  cars  are  more  on  the  American 
plan,  being  light  and  commodious  and  all  lit 
by  electricity. 

The  underground  tunnel  (or  rather  tunnels) 
through  which  the  train  passes  is  divided  so 
that  the  up  and  down  trains  are  entirely  sep- 
arate. This  idea,  of  course,  tends  to  ventilate 
the  tunnels  by  causing  a  greater  draught.  The 
scheme  has  been  looked  forward  to  in  Lon- 
don fc  r  some  time  with  much  anticipation,  and 
according  to  the  above  cablegram  it  has  met 
with  much  success.  It  is  stated  that  a  speed 
of  twenty  five  miles  per  hour  was  attained 
and  the  motors  proved  their  excellence  by 
holding  well  up  to  their  work. 


Making  Electric  Light  Wires  Safe. — Just 
before  the  new  year  The  Electric  Age  sent  out 
circulars  to  the  prominent  electricians  through- 
out the  country  containing  a  series  of  questions 
on  the  subject  of  making  electric  light  currents 
safe  to  life  and  propetty.  The  replies  to  these 
questions  were  given  with  commendable 
promptness,  and  for  a  period  of  five  or  six 
weeks  each  issue  of  The  Electric  Age  gave  its 
readers  the  benefit  of  the  valuable  suggestions 
contained  in  these  replies,  which  were  published 
in  full.  The  subject  attracted  a  great  deal  of 
attention,  and  was  discussed  in  the  daily  press 
very  extensively.  The  London  Electric  Review, 
appreciating  the  importance  of  the  subject  and 
the  value  of  the  opinions  expressed  thereon,  in 
its  issue  of  February  14  th  devoted  more  than 
two  pages  to  the  tabulation  of  these  inquiries 
and  replies.  The  whole  subject  is  epitomized, 
and  at  a  glance  one  may  learn  just  what  views 
any  of  the  electrical  experts  named  entertain 
on  any  of  the  points  covered  by  our  questions. 
The  table  will  be  of  value  to  those  interested  in 
the  subject  of  making  electric  light  wires  safe, 
and  we  congratulate  our  esteemed  contemporary 
on  its  successful  and  commendable  enterprise. 


Patent  Decision. — Commissioner  Mitchell, 
of  the  Patent  Office  on  the  7th  instant  rejected 
an  application  for  a  patent  for  an  air  ship.  The 
principle  involved  is  an  important  one.  The 
Commissioner  held  that  the  alleged  invention 
was  wholly  theoretical,  and  that  so  long  as 
every  thing  rested  wholly  on  theory,  and  so  long 
as  every-thing  remains  to  be  demonstrated, 
nothing  has  been  done  which  is  patentable. 

Water  Power. — The  new  electric  light  com- 
panies in  Washington,  D.  C. ,  propose  to  utilize 
the  water  power  of  Great  Falls,  16  miles  above 
the  city,  on  the  Potomac 'river.  It  is  estima- 
ted that  there  is  an  available  horse-power  of 
20,000.  One  plan  contemplates  the  operation 
of  dynamos  by  compressed  air  forced  to  the 
city  from  the  falls. 
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THE  THEORY  OF  ARMATURE  REACTIONS 
IN  DYNAMOS  AND  MOTORS. 


BT  JAME5 

It  seems  to  be  generally  supposed  that  elec- 
trical engineers  are  in  full  possession  of  means 
for  calculating  out  and  designing  a  dynamo  or 
motor.  This  is  no  doubt  the  case  as  regards 
.all  machines,  and  as  regards  large  ma- 
chines when  considered  with  reference  to  no 
load.  The  effect  of  the  armature  current  is  men- 
tioned in  the  classical  paper  of  Drs.  J.  and  E. 
Hopkinson.  the  excitation  nece?- 
being  given  in  terms  of  the  armature  current 
turns  and  the  lead  of  the  brashes 

.  I  of  the  brushes  is  determined  a  na- 

chine  is  made,  that  paper   gives   the    nisi   step 
towards  a  solution  of  the  armatv.:  :on,  but 

does  not  go  farther.  As  not  only  the  excita 
necessary  at  full  load,  but  also  the  best  dimen- 
sions of  the  magnets  and  the  proper  shape  of 
the  pole-pieces,  depend  on  the  armature  re- 
actions, and  as  the  armature  reactions  are  of 
immense  importance  in  large  machines,  such 
machines  cannot  be  designed  with  accurac)' 
unless  the  armature  reactions  and  position  of 
the  brushes  at  foil  load  can  be  foretold.     The 


proximately  that  used  by  most  of  the  large 
representative  rr..  :ch  a  machine  may  be 

taken  as  an  example.  A  formula  which  gives 
the  size  of  iron,  and  the  excitation  needed,  will 
then  be  worked  on. 

The   vertical  line  through  the  centre  may  be 
en  as  at  zero  magnetic  pote:  do  load. 

Assuming  the  length  of  the  core  to  be  the  same 
r.at  of  the  pole- pieces,  and  calling  the  ex- 
ternal radius  of  the  core  r,  and  the  radial  depth 
of  the  dis    -         ndthe  length  of  core  a,  and  the 
armature  induction  B  „  the  surface   integral  of 
the  induction,  or  what  may  be  for  short: 
called  the  total  armature  induction,  is  2  a  b  B  „. 
The  desired  armature  induction  is  here  assumed. 
In  practice  different  makers  prefer  different  in- 
ductions, and  to  discuss  the  various  considera- 
s  would  take  too  much  room,  and  would  be 
outside  the  subject  of  this  paper.    The  distance, 
resc     5  the  length  of  iron  that  has 


Fig.  1. 

re  reactions  are  often  egarded  as  obscure 
and   unimportant   phenomena,    but,   except  in 

te  error  due  to  negJect- 
ing  them  wou  d  be  much  greater  than  that  due 
to  neglecting  the  waste  field,  which  has,  of  late, 
•  ed  so  much  more  attention. 
As  most  engineers  are  now  in   the   habit   of 
using  C.  G.  S.  measure,  the  C.  G.  S.  system  will 
be  used  in  this  paper.     The  only  new   importa- 
:.  into  dynamo  work  will  be  the  idea  of  mag- 
netic potential,  as  it  is  exceedingly  convenient 
for  explanation.     The  magnetic  potential  is,  of 
course,  the  line  integral  of  the  magnetic  force, 
and  is  4  t  times  the  current   turns.     As    : 

die,  we  must  take  the  line  integral  once 
round  a  circuit  interlinked  with  the  exciting 
circuit  Any  point  of  the  circuit  may  be  assum- 
ed as  o'zero  magnetic  potential,  but  generally 
difference  of  potential  is  alone  considered-  The 
magnetic  potential  may  be  thought  of  as  ami- 
nos, or  might  be  measured  in  ampere-tu: 
but  as  such  a  method  is  unusual,  it  will  be 
taken  in  C.  G.  S.  measure,  being  denoted  by 
the  symbol  fl:  and  for  want  of  a  unit  of  its  own, 
it  may  be  measured  in  ergs.  An  ampere-turn 
thus  gives  a  magnetic  potential  of  4  t  ic  ergs, 
or  1  26  ergs. 

MAGNETS  AKD  WIXDIXG. 

As  single-magnet  rr.  -  are  very  largely 

i  now,  and  a  type  can  be  taken  which  is  ap- 


Fig.  3. 


to  be  magnetized  to  the  induction  B  „  depends 
on  the  arc  of  embrace  of  the  pole-pieces;  but 
large  error  in  the  estimate  of  this  length  cans 
a  very  small  error  in  the  design  of  the  machine, 

tie  of  the  excitation  is  spent  on  I 
part  of  the  magnetic  circuit  The  fall  of  mag- 
netic potential  over  yi  1.  is  *<  /_-  Ba». 
and  may  be  written  %  fl  a.  The  induction  in 
.  air  gap  depends  on  the  armature  induction, 
:  radial  depth  of  the  discs,  and  the  pole-face 
angle.  It  will  be  written  Br  The  line  integral 
of  the  induction  across  the  gap  is  y2l  B  „  where 
g  is  the  distance  across  the  gaps.  }4  f  B  t  may 
be  written  %  CI  r  The  fall  ol  potential  from 
the  middle  of  the  yoke  to  the  pole-piece  depends 
on  the  length  of  the  and    the   induction. 

It  may  be  written  j£  /„  B„  u.  or  y2  fln.  The  in- 
duction that  can  lest  be  used  in  the  field  mag- 
nets   depends,  again,  on  many  things  that  can- 


FlG. 


not  be  discussed   shortly.     As   it   is    gener 

:  to  use  a  lower  induction  in  the  yoke,  that 

mu>t,  of  course,  be   taken    into   account.     As 

other  half  of  the  magnetic  circuit  is  similar 

at  no  load,  the  line  integral  of  the    magnetic 

force  needed  in  the  shunt  is  11  =  CI,  —  12   — 

As  to  the  length  of  the  field    magnets 
depends  on  the  total  excitation  needed    Differ- 
ent makers  allow  different  lengths  per  thousand 
ampere-turns  on  the  fields. 

..ill  load  the  armature  induction  has  to  be 
increased  to  allow  for  the  resistance  of  the  ar- 
mature and  series  coils,  and  sometimes  for  the 
leads  also.  A  hgher  value  is  therefore  taken 
forBa,  and  therefore  E01  ee    jctofthe 

armature  current  itself  may  be  divided  into 
two  components  ;  and  in  the  case  of  a  drum 
armature,  which  may  be  taken  for  the  sake  of 

is  the  same  as  if 
the  external  conductors  were  connected  across 


the  ends  as  shown  in  Fig.  1.     There    is  thus  a 
belt    of   current-     ms     opposing  the  field  ex- 
citation, and  another  belt  acting  at  right-angles  » 
to  it     These  may  be  called  the  back  and  the 
cross— ampe:  and    the    induction    pro- 

duced by  them,  the  back  and  the  cross  indue- 1 
tion  respectively.     The  breadth  of  these   belts 
or  the  number  of  turns  in  each,  depends  on  the! 
lead  of  the  brushes.     For  the  present  the   lead 
of  the  brushes  may   be   assumed.     The   extral 
difference     of     magnetic     potential     between 
the  pole-pieces  due  to  the  back   current-turns  isfl 
re  C  is  the  armature  current  in» 
amperes,   and  n.  the  number  of  external  arm- 
ature conductors  in   the  belt  of  back  tu: 
being   the   number   of  external    armature  con-I 
ductors.     This  may  be  written. 

=  ttC  n  .10 (1) 

The  e   of    potential  of    the      pole-BJ 

pieces  at  full  load  is  thus  i  —  .'  :  -}-  -Gr;fl 
and  flj  and  11  c  are  t  i.an  at  no  oad,B 

because   the   a::  and    gap   induction  area 

higher.  The  difference  of  potential  betweeJJ 
the  pole-pi-  :e  shot:  tn,  £1  r     In 

a  given    type    of   dynamo    the   percentage    of- 
waste  field  varies  direc  e  of 

potential  of  the  pole-pieces,  provided  the  fieldH 
magnets  are  not  strongly    magnetized,  and  is 
independent  of  the    linear    dimensions,   or  as 
the  diameter  of  the  armature.     If  the  armaturefl 
-s-sectional  area  :-  and  the  armaturefl 

induction  is  B  a.  and  if  the  field  induction  desir-B 
ed  is  B  „,  the  cross-section  of  the  field-magnetM 
must  be 

B:  r<l.  2) 

Am    =     2,7       g"   -    jj-^- 

where  M  is  a  cc  :  depending  on  the  ty  pel 

of  the  machine.    Ths  coefhc  ent  can  be  readiljfl 
determined  from  another  machine  of  the  same 
type  but  of  different  size,  and  an    error  in    itsfl 
tnation  makes  comparatively    little    differ-B 
ence  in  the  dynamo. 

In  ordinary  single  -  magnet  machines  M  is 
generally  about  .oS  to  .0S5  ;  in  double-magneflj 
machines  it  is  less.  Of  course  a  great  deal  del 
pends  on  the  mounting  of  the  dynamo.  A  ma-t 
chine  let  into  a  bed  plate,  as  is  often  necessaiBl 
in  the  case  of  direct-coupled  engines  has  mom 
leakage. 

An  equation  for  the  shunt  and  serits  e: 
tion  is  now  to  be  found.     From  ( 1 1  the  field  inflj 
duction  is  found — 

2a3Ba  (  . 

B"    -  "XT  -  ::a     •  •  • 

Giving  the  value  of  B„  and  flf  at  no  loadfl 
the  value  of  B„  at  no  load  is  obtained.  Thel 
shunt  excite'  .us 

fl,  =  /«B,   ^B,-/„.B„    Vm    .     .     (. 
in  ergs,  or  :  ber  divided  by  1  -26  in  ami 

pere-turns.  By  giving  the  full-load  valu  s  ofl 
Ba  and  D.  f  the  total  excitation, 

-      =/„B„     U     -"    :  U    (5){ 

is  obtained,  and,  of  course  the  difference  gives 

the  series  fxcitation.     Of  course  the  ful  -lead 

field   induction    ha=   already  been   assumed  inl 

finding  the  size  of  the  magi 

It  must  not  be  :'  rg  tten  that  all  this  time  it 

has  been  assumed  that  the  lead  of  the  brushes! 

and  therefore  CI  ■.  is  known. 

.rning  to  F  g.  1.  a  c  csed  line  n-^ay* 

be  drawn  which  is  interlinked  with  all  the  arrna 

ature   conductors    under   the  pole-piece       Thei 

magnetic  p  this  circuit   s 

=0*C/io (6) 

when  n  is  the  number  of  armature  conductors* 

and  C  is  the  armature  current  a^  nd  6  isl 

the  angle  of   embrace    of  the  pole  piece.     As! 

the  permeability  of  the  iron,  both  in  the  part  ofl 

the   armature    and   of   the   pole-piece   througflj 

which  this  line  p?.-  --.  whole  diflj 

ference  of  potential  may  be  taken  as  being  befl 

en  the  core  and  pole-piece.     The  induction] 

under  the  leading  corner,  due  to  cross  currenflj 

n  1 
:,s  only,  is  then —  ,  and  under  the  traHI 
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ing-  corner  it  is  -I ^—.  The  field  is  thus  weak- 

ened  under  one  corner,  and,  provided  the  per- 
meability  of    the   iron    is    practically    infinite, 
equally  strengthened  under  the  other,  being  at 
its  normal   value  half  way  down.     The  cross 
induction  has  in  this  case  no  direct  effect  in  in- 
creasing or  lessening  the  E.  M.  F.  of  the  ma- 
chine.    If  a  dynamo   were  enlarged  to  scale, 
the  field  excitation  would  increase  as  the  linear 
dimensions,  but  the  armature  current-turns,  as- 
suming the  same  current-dens  ty,  would  increase 
as  the  square  of  the  linear  dimensions.     If  the 
electromotive  force  of  the  machine  were  kept 
the  same,  they  would  increase  faster,  as  the  in- 
sulation would  take  proportionately  less  room. 
It  is  thus   evident  that  a  size  would  soon  be 
reached   when  the  cross  induction    under   the 
leading  corner  would  be  equal  to  the  normal 
induction  due  to  the  field  excitation,  and  there 
would  be  no  field  to  reverse  the  current  in  the 
section  being  commuted.     The   size  at  which 
this  takes  place  varies  according  to  the  practice 
of  makers,  and  is  generally  above  the  size  in 
common  use,  as  the  output  of  a  given  armature 
is  generally  much  smaller  than  might  be  taken 
from  it.      Machines  with  single   magnets,  and 
fairly  large  outputs  for  the  size  of  their  arma- 
tures, become  difficult  to  design  when  they  have 
armature  above  35   to  40  cm.    diameter.      The 
fault  can  to  some  extent  be  corrected  in  single- 
mignet  machines  by  making  the  polar  angle — 
that  is,  the  area  of  the  pole-face— small.    There 
are  then  fewer  cross  current-turns,  and  the  in- 
duction in   the  gap  is  greater,  so  there  is  less 
chance  of  reversal  of  induction  under  the  lead- 
ing corners.     This  demands  more  field  excita- 
tion and  larger  field  magnets,  as  the  difference 
of    magnetic    potential    between    the    poles   is 
greater,  and  so  the  waste  field  is  greater.    If  the 
pole-pieces  are  made  small,  so  as  just  to  carry 
the   induction    due   to   the   field   coils  without 
saturation,   one   side   will   be   to  some   extent 
saturated  by  the  additional  induction  due  to  the 
cross  current-turns.     In  Fig.  2  the  pole-piece  is 
small  across  a-b,  and  the  iron  may  need  some 
magnetic  force  there,  so  the  whole  of  the  mag- 
netic force  of  the  cross-current  turns  will  not  be 
spent  on  the  gaps,  and  the  cross  induction  will 
thus  be  less.     On  the  other  side,  of  course,  the 
cross  induction   is  not  lessened,  as  the  iron  is 
less  magnetized.     The  resulting  field  will  not 
be  symmetrical.     If  the  armature  is  Gramme- 
wound,   the  lower  brush  will  need  more  lead 
than  the  upper.     Sparking  at  the  lower  brush  in 
single-magnet    Gramme    machines    has    been 
frequently   noticed    by   dynamo    makers.       Of 
course,  it  may  be  partly  due  to  the  poles  be  ng 
too  small  in  section,  so  as  to  throttle  the  main 
induction  of  the  field  magnets,  but  it  is  much 
more  often  caused  by  the  cross  induction.     If 
the   armature   is    drum-wound,    throttling    the 
cross  induction  on  one  side  will  do  some  good 
in  lessening  the  cross  induction  ;  but  it  is  diffi- 
cult to  throttle  the  cross  induction  without  also 
throttling  the  field  induction  proper  and  wasting 
field  exciting  power. 

Fig.  2  may  be  taken  as  a  diagram  of  a  30  cm. 
or  12  in.  armature  machine  of  about  the  usual 
type,  with  the  magnets  rather  close. 

If  there  were  no  cross  induction  the  pole- 
pieces  would  not  be  strongly  magneti/.ed  any- 
where, but  when  the  cross  induction  is  super- 
imposed, the  neck  reaches  a  high  magnetization, 
the  induction  in  this  case  amounting  to  about 
B=  15,800  there,  and  to  about  B=  17,200  a  little 
higher  up.  If  it  were  not  that  the  cross  in- 
duction is  lessened  by  the  saturation  of  the 
iron,  the  neck  would  rise  to  B=  17,500,  and  in 
the  region  5  cm.  or  so  above  the  centre  line  to 
B=  18,600.  The  difference  of  magnetic  poten- 
tial between  a  point  a  little  below  the  middle 
and  the  top  of  the  pole-piece  comes  to  about 
1,880  ergs.  The  effect  of  this  is  that  more  than 
1,000  extra  ampere  turns  are  required  on  the 
field-magnets.  In  a  Gramme  machine  the  effect 
is  very  easily  observed  by  the  use  of  a  pilot 
brush.     A  resistance  of,  say,  100  ohms  is  con- 


nected between  the  terminals  of  the  machine. 
The  pilot  brush  is  connected  to  one  terminal  of 
a  detector,  and  the  other  terminal  is  connected 
successively  to  points  in  the  resistance  cor- 
responding, say,  to  95,  90,  85  ohms,  and  so  on. 
The  positions  of  the  brush  for  the  zero  readings 
are  noted.  This  avoids  errors  due  to  slight 
variations  of  speed,  which  give  trouble  in  the 
first  instance,  and  errors  due  to  bad  contacts. 
With  a  drum  this  method  does  not  give  the  dis- 
tribution of  the  field,  as  each  convolution  is  on 
both  sides  of  the  armature  ;  but  if  one  pole-piece 
is  highly  magnetized  by  the  cross  induction,  the 
half  of  the  armature  under  the  upper  left  and 
lower  right-hand  halves  of  the  pole  pieces  (in 
Fig-  2)  gives  a  lower  electromotive  force  than 
the  other.  This  effect  is  sometimes  very  marked 
in  machines  with  cast-iron  pole  pieces. 

A  double  magnet  two  pole  machine  can  be 
made  up  to  a  larger  size  than  a  single  by  shap- 
ing the  pole-pieces  so  as  to  throttle  the  cress 
induction.  Two  common  types  of  machine  are 
shown  in  Figs.  3  and  4  with  the  pole  pieces  so 
cut.  If  it  be  assumed  for  the  moment  that  the 
armature  section  current  can  be  teversed  with 
no  appreciable  field,  the  largest  pole  angle  that 
can  be  used  is  when  the  gap  induction  due  to 
the  field  excitation  is  equal  and  opposite  to  the 
cross  induction  under  the  leading  corner — that 
is,  when 

jJgBaXio  ....    (7) 

As  the  armature  sections  need  a  sensible  field 
to  reverse  them,  the  pole-angle  must  be  less 
than   this. 

A  BIG  ROAD  GOES  IN  FOR  ELECTRICITY. 


HOW  EDISON  INVENTS. 


The  week  before  last,  Mr.  Thos.  Lowry,  pres- 
ident of  one  of  the  largest  street  railway  combi- 
nations in  the  world,  showed  his  confidence  in 
the  electric  system  of  street  railway  propulsion 
by  deciding  to  equip  all  the  lines  of  St.  Paul 
and  Minneapolis  by  electricity.  The  electric 
company  to  whom  this  contract  was  awarded 
is  the  Sprague  Electric  Railway  and  Motor 
Company,  and  the  investment  called  for  from 
the  Street  Railway  Company  is  said  to  be  in 
the  neighborhood  of  §2, 000,000. 

Before  deciding  upon  any  system  to  be  used 
upon  these  roads  the  president  of  the  com- 
pany, together  with  the  directors,  made  a  care- 
ful inspection  of  all  the  different  methods  of 
operating  street  cars  in  large  cities,  and  inves- 
tigated the  merits  of  each.  As  a  result  of  this 
investigation  the  contracts  for  the  partial  equip 
ments  of  the  road,  by  cable,  were  cancelled, 
and  negotiations  were  entered  into  with  the 
Sprague  Company  for  the  entire  electrical  equip- 
ment. 

By  the  terms  of  the  contract  the  Sprague  Com- 
pany is  to  fully  equip  and  put  into  working 
order  the  entire  mileage  owned  by  the  railway 
company,  the  work  to  be  completed  by  June 
1  st,  and  the  first  delivery  of  electric  railway 
apparatus,  which  will  include  400  Sprague  im- 
proved motors  for  the  equipment  of  the  rolling 
stock,  will  be  made  shortly. 

This  is  probably  the  largest  order  which  has 
ever  been  given  for  electric  railway  motors, 
and  evinces  the  confidence  which  prominent 
street  railway  managers  feel  in  the  electric 
system. 

Proposed  Electric  Railway  Between  St.  Pe- 
tersburg and  Archangel.  —La  Lumfere  Electrique 
repor.s  that  a  scheme  is  on  foot  in  Russia  for 
connecting  Archangel  and  St.  Petersburg  by  an 
electric  railway.  The  estimate  cost  of  the  pro- 
posed line,  including  rolling  stock,  is  $20,000 
per  mile,  or  30  per  cent,  less  than  that  of  an 
ordinary  railway.  As  the  distance  between 
Archangel  and  St.  Petersburg  is  considerably 
over  500  miles  as  the  crow  flies,  the  Archangel 
merchants,  who  are  said  to  have  originated 
this  project,  must  possess  a  remarkable  degree 
of  enterprise. 


Mr.  George  Parsons  Lathrop,  in  his  article 
recently  published  in  Harper  s  Magazine,  recites 
a  talk  he  had  with  Thomas  A.  Edison  as  to  the 
manner  in  which  the  great  inventor  developed 
his  ideas.  The  following  is  interesting,  inas- 
much as  he  makes  emphatic  the  difference  be- 
tween discovery  and  invention  : 

"  Discovery  is  not  invention,  and  I  dislike  to 
see  the  two  words  confounded.  A  discovery  is 
more  or  less  in  the  nature  of  an  accident.  In 
my  own  case  but  few,  and  those  the  least  im- 
portant, of  my  inventions  owed  anything  to 
accident.  Most  of  them  have  been  hammered 
out  after  long  and  patient  labor,  and  are  the  re- 
sult of  countless  experiments,  all  directed  tow- 
ard attaining  some  well  defined  object  " 

The  electric  light  gave  him  more  difficulty 
than  any  of  his  other  inventions.  He  spent 
years  over  it,  and  is  still  experimenting.  He 
says  of  the  light : 

"  1  was  never  myself  discouraged  or  inclined 
to  he  hopeless  of  success.  And  yet,  through  all 
those  years  of  experimenting  and  research,  1 
never  once  made  a  discovery.  All  my  work 
was  deduct  ve,  and  the  results  I  achieved  were 
those  of  invention  pure  and  simple.  I  would 
construct  a  iheory  and  work  on  its  lines  until  I 
found  it  was  untenable.  Then  it  would  be 
discarded  at  once,  and  another  theory  evolved. 
This  was  the  only  possible  way  for  me  to  work 
out  the  problem,  for  the  conditions  under  which 
the  incandescent  light  exists  are  peculiar  and 
unsatisfactory  for  close  investigation.  Just  con- 
sider this  :  we  have  an  almost  infinitesimal  fil- 
ament heated  to  a  degree  which  it  is  difficult 
for  us  to  comprehend,  and  it  is  in  a  vacuum, 
under  conditions  of  which  we  are  wholly  igno- 
rant. 

"You  cannot  use  your  eyes  to  help  you  in 
the  investigation,  and  you  really  know  nothing 
of  what  is  going  on  in  that  tiny  bulb.  I  speak 
without  exaggeration  when  1  say  that  I  have 
constructed  3,000  different  theories  in  connec- 
tion with  the  electric  light,  each  one  of  them 
reasonable  and  apparently  likely  to  be  true. 
Yet  only  in  two  cases  did  my  experiments 
prove  the  truth  of  my  theory.  My  chief  diffi- 
culty, as  perhaps  you  know,  was  in  construct- 
ing the  carbon  filament,  the  incandescence  of 
which  is  the  source  of  the  light.  Every  quarter 
of  the  globe  was  ransacked  by  my  agents,  and 
all  sorts  of  the  queerest  of  materials  were  used 
until  finally  the  shred  of  bamboo  now  utilized 
by  us  was  settled  upon." 

Edison's  strongest  mental  characteristic  is 
an  intense  desire  to  find  out  the  causes  and 
nature  of  things. 

The  Sperry  Electric  Company's  New-  Quarters. 
— The  Sperry  Electric  Company  of  Chicago  has 
just  moved  into  their  new  quarters,  203  South 
Canal  street.  Their  rapidly  increasing  trade  ne- 
cessitated more  commodious  quarters,  and  their 
new  manufacturing  plant  is  one  of  the  most  com- 
plete and  efficient  that  can  be  found  anywhere. 
They  occupy  the  6th  and  7th  floors  of  the 
building,  each  floor  being  in  dimensions  75x175 
leet.  The  dynamos  are  manufactured  on  the 
sixth  floor,  and  the  present  capacity  of  this  de- 
partment is  four  plants  per  week.  The  arc  lamps 
are  manufactured  on  the  seventh  floor,  and  100  of 
these  are  turned  out  per  week.  The  Sperry  dynamo 
is  such  an  excellent  and  well-known  machine  that 
it  is  hardly  necessary  to  enumerate  its  special 
points.  It  may  be  said,  however,  that  this  dynamo 
is  one  of  the  most  efficient  made,  and  most 
economical  to  operate  and  maintain.  The  regula- 
tor is  a  very  valuable  feature  of  the  Sperry  system, 
and  is  the  only  regulator  that  will  maintain  a  steady 
light  through  all  changes,  from  one  light  to  a  full 
load,  without  the  necessity  of  maintaining  a  resist- 
ance coil.  The  Sperry  lamps  are  simple  and  effi- 
cient, and  entirely  automatic  in  operation.  The 
complete  system  is  one  that  produces  excellent  re- 
sults, and  one  in  which  the  company  justly  feel 
proud. 


THE    ELECTRIC    AGE. 


SCIENTIFIC  USE  OF  THE  PHONOGRAPH. 

Mr.  Geo.  M.  Hopkins,  in  the  Scientific  Ameri- 
can, gives  some  verv  interesting  facts  concerning 
the  use  of  the  phonograph  for  scientific  investiga- 
tion. The  character  of  the  phonographic  record 
interpreted  by  vibrating  flames  was  the  subject  of 
his  investigation  and  we  give  the  article  in  full,  as 
follows  : 

The  phonograph  in  its  perfected  state,  although 
a  scientific  triumph  and  a  model  of  mechanical 
and  electrical  skill,  is  designed  for  commercial 
and  social  purposes  rather  than  purely  scientific 
use.  Still  it  has  within  itself  all  the  elements 
necessary  for  several  very  interesting  physical  ex- 
periments. These  are  obviously  related  to  sound 
or  vibratory  action,  some  of  them  being  illustrative 
of  the  phenomena  of  the  phonograph  itself. 

Mr.  Edison  in  the  multitude  of  his  cares  finds 
no  time  to  develop  the  purely  scientific  applica- 
tions of  this  most  interesting  invention.  He  has. 
therefore,     delegated    this    pleasant   task    to    the 


the  arm,  is  used  for  securing  a  fine  adjustment  of 
the  reproduction  stylus.  The  enlarged  sectional 
view,  Fig.  2,  shows  the  diaphragm  cell  and  parts 
connected  therewith. 

The  diaphragm  is  a  glass  disk  about  1-200 
inch  in  thickness.  This  is  clamped  at  the  edge 
between  two  thin  soft  rubber  ring?.  To  the  centre 
of  the  diaphragm  is  connected  a  stud,  to  which 
is  pivoted  one  end  of  the  lever,  a.  The  op- 
posite end  of  the  lever  is  forked.  One  arm  of 
the  fork  carries  the  reproducing  stylus,  b,  and 
the  other  carries  the  recording  stylus,  c.  These 
styluses  are  made  of  sapphire,  a  material  which 
ranks  next  to  the  diamond  in  the  scale  of  hard- 
ness. The  reproducing  stylus  is  a  microscopic 
sphere  or  knob,  perfectly  smooth  and  highly 
polished.  The  recording  stylus  is  cup-shaped 
upon  the  end  which  cuts  the  record  cylinder, 
and  is  provided  with  a  very  keen  edge. 

The  lever,  a,  is  pivoted  at  or  near  its  centre 
in  a  stud  projecting  from  the  weighted  lever,  d, 
which  is  delicately  hinged  to  the  upper   part  of 


1.    The  Phonograph. 


writer,  who  has  given  the  subject  considerable 
attention,  and  has  devised  a  series  of  phonographic 
experiments,  one  of  which  is  shown  in  the  annexed 
engravings.  This  is  given  first,  as  it  seems  best 
calculated  to  illustrate  and  explain  the  action  of 
the  phonograph. 

The  instrument  shown  contains  all  the  recent 
improvements.  The  phonographic  record  is  made 
on  a  hollow  cylinder  of  wax-like  material.  This 
cylinder  is  fitted  to  a  cone  mounted  on  a  screw 
shaft.  This  shaft  turns  on  two  pointed  bearings, 
one  of  which  is  fixed,  the  other  being  supported 
by  a  swinging  arm,  seen  at  the  right  hand  end  of 
the  machine  in  the  engraving.  This  construction 
permits  of  placing  the  record  cylinders  on  the 
cone  and  removing  them  quickly  and  without  the 
necessity  of  making  any  adjustments.  The  screw 
shaft  is  provided  with  a  loose  central  bearing, 
which  holds  it  up  when  the  end  bearing  is  swung 
around. 

On  a  fixed  rod  arranged  parallel  with  and  be- 
hind the  screw  shaft  is  placed  a  sleeve  which 
carries  at  one  end  a  spring  arm  provided  with  a 
segment  of  a  nut,  which  rests  upon  the  threaded 
portion  of  the  screw  shaft.  To  the  other  end  of 
the  sleeve  is  attached  a  curved  arm,  which  reaches 
over  the  record  cylinder  and  supports  the  dia- 
phragm cell.  The  latter  is  fitted  to  a  socket  in 
the  arm,  and  is  arranged  so  that  it  can  be  turned 
in  its  own  plane  through  a  few  degrees  to  bring  the 
recording  and  reproducing  styluses  into  the  posi- 
tion of  use.  An  arm  projecting  from  one  side  of 
the  diaphragm  cell  is  used  to  effect  this  change 
of  position,  and  an  adjusting  screw,  located  above 


the  diaphragm  cell,  its  lower  end  being  free  to 
move  within  certain  limits.  This  construction 
permits  the  recording  and  reproducing  styluses 
to  follow  the  surface  of  the  cylinder  whether  it  is 
perfectly  true  or  not.  It  also  allows  the  recording 
and  reproducing  apparatus  to  adapt  itse'f  auto- 
matically to  cylinders  of  different  diameter. 

It  will  be  seen  that  the  lever,  <7,  is  one  of  the 
first  order,  with  a  movable  fulcrum,  and  that 
whenever  the  free  end  of  the  lever  is  moved  up- 
ward by  the  projections  of  the  record  cylinder, 
it  tends  to  lift  the  weighted  lever,  d „■  but  owing 
to  the  inertia  of  this  weighted  lever  it  is  unable 
to  follow  all  the  movements  of  the  lever,  a.  As 
a  consequence  the  motions  of  the  latter  in  the 
reproduction  of  speech  are  imparted  to  the 
diaphragm.  In  making  a  record,  the  reverse  of 
this  occurs,  i.e.,  the  rapid  motions  of  the 
diaphragm  are  imparted  to  the  reproducing 
stylus,  which  cuts  in  the  record  cylinder  a 
groove  with  depressions  and  elevations,  which 
taken  together  corr  spond  in  form  to  the  sinu- 
soidal curve  which  would  represent  the  sound 
waves  by  which  the  vibratory  movements  of  the 
recording  mechanism  were  produced. 

The  arm  carrying  the  diaphragm  cell  also 
supports  an  adjustable  turning  tool  of  sapphire, 
which  is  arranged  to  turn  off  the  cylinder 
simultaneously  with  the  production  of  the 
record.  This  tool  is  arranged  to  automatically 
disengage  itself  from  the  cylinder  when  the  re- 
producing apparatus  is  thrown  in  place. 

The  phonograph  cylinder  is  rotated  by  a 
verv  perfect  electric  motor,  regulated  bv  a  sen- 


sitive governor.  To  the  perfect  regularity  of 
the  motion  of  this  motor  much  of  the  success 
of  the  phonograph  is  due.  especially  in  the  re- 
production of  music  where  the  slightest  accel- 
eration or  retardation  would  reveal  itself  in 
changes  of  both  pitch  and  time. 

By  applying  to  the  phonograph  two  very 
simple  attachments,  the  vibrating  flames  of 
Koenig  may  be  produced  by  the  movements  of 
the  diaphragm,  so  that  the  character  of  the 
phonographic  record  may  be  readily  understood. 
One  of  these  attachments  consists  of  two  glass 
tubes  inserted  in  a  p  rforated  cork,  one  of  the 
tubes  terminating  in  a  slender  nozzle,  the  other 
being  connected  with  a  gas  supply  by  a  flexible 
rubber  tube.  The  perforated  cork  is  inserted 
in  the  opening  of  the  mouthpiece,  so  that  gas 
may  flow  into  the  diaphragm  cell,  and  out 
through  the  small  nozzle,  at  the  point  of  which 
it  is  ignited,  forming  a  long,  narrow  flame.  In 
front  of  the  nozzle  is  arranged  a  screen  of  suf- 
ficient height  and  width  to  hide  the  flame. 

The  other  attachment  consists  of  a  prism 
carrying  on  each  of  its  four  sides  a  plane 
mirror  and  mounted  on  a  spindle  having  upon  its 
lower  end  a  friction  wheel,  which  is  revolved 
by  contact  with  the  boss  of  the  pulley  on  the 
main  shaft  of  the  ele  trie  motor.  The  spindle 
of  the  mirror  is  journaled  in  a  sleeve  supported 
by  an  arm  connected  with  the  pointed  rod 
forming  the  upper  bearing  of  the  motor  shaft. 

Arranged  in  this  manner  the  mirror  revolves 
whenever  the  phonograph  is  opeiated.     So  long 


Fig.  2. 

as  the  diaphragm  of  the  phonograph  remains 
quiescent  the  slender  flame  is  undisturbed,  and 
the  revolving  mirror  reflects  only  a  plain  band 
of  light ;  but  when  the  diaphragm  is  vibrated 
by  the  contact  of  the  reproducing  stylus  with 
the  face  of  the  record  cylinder,  every  projects  n 
of  the  record  pushes  the  diaphragm  outwardly, 
thus  forcing  the  gas  outward,  accelerating  its 
flow  through  the  nozzle,  thereby  elongating  the 
flame,  while  every  depression  of  the  record 
allows  the  diaphragm  to  move  inw  rd  by  its 
own  elasticity,  thus  drawing  the  gas  inwardly, 
effecting  a  retardation  of  the  flow  of  gas 
through  the  nozzle,  thus  causiug  a  sinking  of 
the  flame.  These  changes  in  the  length  of  thi 
flame  take  place  with  such  rapidity  that  no 
change  in  the  character  of  the  flame  is  observ- 
able with  the  unaided  eye,  unless  the  eyes  are 
quickly  turned  from  side  to  side,  when  th : 
vibratory  nature  of  the  flame  will  appear  ;  but 
no  satisfactory  analysis  of  the  flames  can  be 
made  in  this  way.  They  must  be  viewed  in 
the  revolving  mirror  to  determine  their  true 
form  and  the  relation  of  the  crests  and  hollows 
of  the  flame  waves.  These  flames  represent,  in 
a  greatly  exaggerated  form,  the  shape  of  the  pro- 
jections and  depressions  of  the  phonographic 
record,  tvery  vowel  produces  a  characteristic 
series  of  waves  or  flames,  the  images  of  which 
are  spread  out  by  reflection  from  the  revolving 
mirror.  Musical  sounds  from  different  instru- 
ments yield  flames  differing  from  those  formed 
by  vocal  sounds.  A  song  produces  a  rapid  suc- 
cession of  flame  images,  which  constantly  vary  in 
form  and  size. 

As  an  aid  to  the  understanding  of  the  phono- 
graphic record  and  the  action  of  the  phono- 
graph,  nothing  can  excel  this  device. 


THE    ELECTRIC    AGE. 


DISTRIBUTION     BY     COMBINED    ALTER- 
NATING CURRENT  AND  STORAGE 
SYSTEMS. 

Mr.  R.  Frederick  Yorke,  in  the  London  Elec- 
trical Review,  writes  as  follows  on  the  above 
subject  : — It  is  generally  conceded  that  elec- 
tricity can  be  more  effectually  distributed — 
especially  in  districts  where  the  consumers  are 
scattered — by  means  of  the  alternating  current 
system  than  by  any  other  methods. 

On  the  other  hand,  those  who  advocated  the 
adoption  of  a  low  pressure  continuous  current 
system  rely  on  the  advantages  of  storage  and 
the  facility  of  supplying  current  for  motive 
purposes,  to  more  than  compensate  for  the 
greater  cost  of  supplying  current  for  electric 
lighting. 

It  has  occurred  to  the  writer  that  if  a  system 
could  be  devised  which,  while  retaining  the 
distributive  powers  of  the  alternating  current, 
would  also  possess  the  many  advantages  of  the 
low  pressure  continuous  current,  a  distinct  ad- 
vance would  be  made  in  the  commercial  dis- 
tribution of  electricity. 

The  following  is  a  brief  description  of  a 
method  which  claims  to  accomplish  this  re- 
sult: 

The  district  or  town  to  be  supplied  by  elec- 
tricity is  provided  with  one  or  more  generating 
stations.  These  supply  alternating  currents  at 
high  pressure  direct  to  a  number  of  sub  storage 
stations.  Each  sub-station  contains  apparatus 
for  converting  the  high  pressure  alternating 
current  into  a  low  pressure  continuous  current, 
and  it  is  the  latter  only  which  is  supplied  to 
consumers  for  electric  lighting  or  motive  pur- 
poses. 

The  requisite  plant  in  each  of  these  sub- 
stations consists  of  an  alternating  current  ma- 
chine (or  alternator)  coupled  mechanically 
direct  to  a  continuous  current  dynamo.  A  set 
of  storage  cells  is  also  provided,  and  the  field 
magnets  of  both  alternator  and  dynamo  are 
excited  from  the  battery,  the  strength  of  mag- 
netizing current  being  regulated  by  adjustable 
resistances. 

In  order  to  start  the  apparatus  the  accumu- 
lator is  first  switched  on  to  the  dynamo,  which 
runs  as  a  motor,  driving  the  alternator.  As 
soon  as  the  sped  is  sufficiently  high,  the  alter- 
nating current  from  the  high  pressure  mains 
is  switched  on  to  the  alternator,  which  now  in 
turn  becomes  the  motor  driving  the  dynamo, 
and  by  regulating  the  resistance  in  the  circuit 
of  the  field  magnets  of  the  latter  the  desired 
continuous  current  for  charging  the  accumu- 
lator is  obtained. 

It  is  not  intended  that  the  full  current  shall 
always  go  through  the  accumulator.  It  will 
probably  be  advisable  to  provide  storage  for 
an  output  of  20  to  30  percent,  of  the  maximum 
demand.  During  the  chief  lighting  hours 
the  dynamo  will  supply  the  low  pressure  mains 
direct,  and  the  accumulator  will  only  discharge 
during  the  period  of  maximum  demand,  and 
also  late  at  night,  when  the  machinery  at  the 
generating  station  is  stopped. 

One  noticeable  feature  is  the  great  ease  with 
which  the  output  of  the  continuous  current  is 
regulated  by  adjusting  either  automatically  or 
by  hand  the  magnetizing  current  of  the  dynamo. 
This  is  due  to  the  good  regulation  of  the  alter- 
nator, which  drives  the  dynamo  at  a  constant 
speed  independently  of  variations  in  the  load. 
It  was  at  first  thought  that  when  starting  the 
converting  apparatus  it  would  be  necessary  to 
introduce  some  device  for  showing  when  the 
alternator  was  in  synchronism  with  the  external 
current.  Experiments,  however,  carried  out 
at  Messrs.  Siemens'  works  in  December,  1888, 
showed  that  it  was  only  necessary  to  run  the 
alternator  at  approximately  the  right  speed  be- 
fore switching  on  the  alternating  current. 

It  may  occur  that  a  consumer  is  at  too  great 
a  distance  to  make  it  pay  to  carry  the  low  pres- 


sure mains  so  far.  In  that  case  he  would  be 
supplied  from  the  alternating  mains,  a  trans- 
former being  employed  in  the  usual  manner. 

There  would  still  be  no  necessity  for  keeping 
the  generator  running  on  this  account,  as  by 
still  further  weakening  the  magnetic  field  of 
the  dynamo  the  accumulator  will  discharge, 
driving  the  dynamo  as  motor.  The  alternator 
now  becomes  a  generator,  supplying  alternat- 
ing current  to  the  high  pressure  mains. 

This  system  of  distribution,  therefore,  pos- 
sesses great  flexibility ;  for  instance,  in  the 
case  of  a  company  already  supplying  alter- 
nating current  over  an  extended  area,  there 
will  probably  be  districts  where  the  consu- 
mers are  numerous  and  fairly  close  together; 
or  again,  where  current  for  motive  power 
could  be  supplied  advantageously,  it  would 
then  be  perfectly  easy  to  supply  such  district 
with  a  storage  station  to  supply  continuous 
cu  rents  in  that  neighborhood,  and  without 
neces^arilv  increasing  the  plant  at  the  gener- 
ating station. 

Briefly  stated,  the  following  are  the  chief 
advantages  of  the  combined  alternating  cur- 
rent and  storage  system  : — 

1.  Less  powerful  generating  machinery  re- 
quired, since  both  dynamo  and  accumulator 
supply  current  during  the  period  of  maximum 
demand 

2.  Greater  economy  in  the  supply  of  cur- 
rent due  to  — 

a)  The  useful  employment  of  machinery 
in  the  day  time,  the  engines  never  remaining 
idle. 

(i)  The  saving  effected  in  wages,  the 
generating  station  being  shut  down  for  six 
to  eight  hours  every  night. 

(c)  No  transformers  being  employed  (save 
in  the  remote  contingency  before  mentioned), 
there  is  consequently  no  waste  of  current  when 
the  lamps  are  not  alight. 

3.  Facility  of  supplying  current  for  motive 
purposes 

4.  Maintenance  of  constant  pn  ssure  through- 
out the  district,  ensuring  absolute  steadiness 
and  regularity  of  the  light  and  consequently 
longer  lifetime  of  the  lamps,  and  greater  satis- 
faction to  consumers. 

5  Security  aginst  extinction  of  the  light 
in  the  case  of  a  breakdown  at  the  generating 
station. 


Mr.  Edison  Gets  More  Patents  — Mr.  Thos. 
A.  Edison  has  been  granted  a  patent  on  some 
telephone  apparatus.  The  object  of  the  in- 
vention is  to  overcome  the  evil  effect  of  self 
induction,  and  it  is  accomplished  by  providing 
non-magnetic  shields  for  the  magnets,  which 
are  in  circuit  during  the  transmission  of  arti- 
culate speech.  The  non-magnetic  shields  absorb 
the  induced  currents. 

Mr.  Edison  has  also  been  granted  letters- 
patent  on  two  telephone  repeaters.  In  one 
system  the  receiving  instrument  of  one  tele- 
phone line  operates  the  transmitting  instrument 
of  the  other,  inductively.  The  induction  coils 
used  have  three  circuits  each- — primary,  sec- 
ondary and  tertiary.  The  receiving  instruments 
are  of  high  resistance.  In  the  other  system  the 
electro-motograph  receiver  is  used  as  the  re- 
peating instrument  in  combination  with  an  in- 
duction coil  having  three  circuits. 


Inventor  of  the  Trolley. — Mr.  William  F. 
Sherman,  of  Lowell,  Mass.,  claims  that  he  is  the 
inventor  of  the  overhead  trolley  system,  both  single 
and  double.  It  is  intimated  that  he  proposes  to 
establish  his  claim  in  the  courts,  and  has  a  syndi- 
cate with  a  capital  of  $1,000,000  to  back  him. 


A  Useful  Lighting  Fixture.  -  -A  patent  has  been 
granted  on  a  very  artistic  and  useful  lighting  fix- 
ture which  will  be  manufactured  by  the  well- 
known  house  of  Bergmann  &Co.  Two  pipes  are 
c<  mbined  in  an  artistic  manner,  one  for  a  gas 
conduit  and  the  other  for  a  conducting-wire  con- 
duit. The  two  pipesseparateand  each  becomes 
an  arm  of  the  fixture,  the  whole  resembling  the 
letter  T  inverted.  At  the  end  of  one  arm  is  an 
ordinary  gas  jet,  which,  of  course,  connects 
with  the  gas  conduit,  while  at  the  end  of  the 
other  arm  is  fixed  an  electric  incandescent 
lamp  in  connection  with  the  wires  conveyed 
through  the  other  pipe.  The  two  pipes  may  be 
combined  spirally,  in  the  form  of  chain  links, 
and  in  many  other  fanciful  ways.  The  fixture 
is  very  ornamental. 


The  German  View  of  Wanamaker's  Telegraph 
Proposal. — The  National  Zeitung,  of  Berlin,  con- 
siders Postmaster-General  Wanamaker's  pro- 
posal for  a  government  telegraph  simply  a 
clever  political  scheme  for  increasing  the 
amount  of  Republic  patronage. 


Information  about  Sprague  Motoks.  —  The 
Sprague  Electric  Railway  and  Motor  Company 
have  just  issued  a  pamphlet  giving  facts  about 
the  Sprague  electric  stationary  motors.  The  facts 
are  ones  well  worth  the  consideration  of  busi- 
ness men  in  whose  establishments  power  is  used. 
The  same  compiny  has  also  just  issued  an  en- 
larged edition  of  their  pamphlet  giving  informa- 
tion to  managers  of  street  railway  companies. 
Both  pamphlets  are  liberally  illustrated,  and  the 
information  contained  in  them  is  valuable. 


Underground  Wires  in  Cleveland. — The  work 
of  putting  electric  wires  underground  in  Cleve- 
land, Ohio,  is  progressing  favorably.  The 
Klectrical  Commission  are  a  determined  set  of 
citizens.  They  instructed  the  clerk  to  refuse  all 
applications  from  electric  companies  to  string 
wires  over  the  roofs  of  buildings,  and  to  ask 
property  owners  not  to  aid  in  efforts  to  dereat 
the  purposes  of  the  underground  ordinance. 


Storage  Batterifs  for  Car  Lighting. — The 
Union  Pacific  and  the  North-We-tern  Railroad 
G  impanies  propose  to  conduct  some  experiments 
with  storage  batteries  with  a  view  to  introducing 
electric  I'ghis  on  some  of  their  trains.  The  an- 
nouncement of  their  intention  to  take  this  step 
has  awakened  considerable  interest  in  railroad 
and  electric  circles 


Celebrating  Washington's  Birthday.  — The 
celebra  ion  of  Washington's  birthday  in  Talla- 
poosa. Ga. ,  this  ye^  was  marked  by  an  unusu- 
al event  which  was  of  great  material  interest  to 
the  Tallai>oosians.  The  lighting  of  the  city  by 
ele  tricity  was  inaugurated  on  that  day  amid 
great  enthusiasm. 

Thk  Edison  United  Phonographic  Co. — The 
Edison  United  Phonographic  Company,  has 
been  incorporated  at  at  Newark,  N.  J.  The 
capital  stock  is  fixed  at  $1,000,000.  The  in- 
corporators are  S.  B.  Eaton  and  Edward  J. 
Kavanagh  of  New  York,  and  A.  O.  Tate,  of 
Orange,  N.  J.,  private  secretary  of  Mr.  Edison. 


Opposid  to  an  Electric  Road. — The  owners 
of  property  on  Niagara  street,  Buffalo,  are 
strongly  opposed  to  the  erection  of  a  trolley 
system  of  electric  cars  on  that  street. 


Publication  Note. — The  journal  of  the  Frank- 
lin Institute,  for  March,  is  out.  In  the  chemical 
section  ihe  manufacture  of  chlorates  by  electro- 
lysis is  considered. 

Personal. — Mr.  Thos.  F.  Flanagan  has  been 
elected  Superintendent  of  the  Electrical  De- 
partment of  the  Portsmouth,  (N.  H.)  Gas 
Light  Company. 

Electrical  Executions  in  Austria. — The  Sani- 
tary Commission  of  Vienna  has  recommended 
that  electricity  be  substituted  for  hanging  atex- 
ecutions. 


The    electric   current    renders    incandescent 
lamp  filaments  flexible  and  metallic. 


THE    ELECTRIC    AGE. 


THE  DEADLY  WIRE. 


Under  the  above  caption  the  Pittsburgh  Leader 
in  its  issue  of  Feb.  23d,  sounds  a  loud  and  timely 
note  of  warning  on  the  dangers  of  fire  and  acci- 
dents arising  from  the  careless  workmanship  and 
poor  quality  of  wire  being  used  in  the  wiring  of 
public  buildings  and  private  residences.  It  pro- 
tests vehemently  I  be  employment  of  other 
than  first-class  electricians — men  who  are  entitled 
to  that  name  from  having  undergone  a  thorough 
course  of  training  in  this  profession — where  wiring 
is  to  be  done,  and  sho^  -  igij  the  eminent 
danger  invited  by  using  a  poorly  insulated  wire. 
TL:  ts,  is  what  is  generally  done  by  plumb- 
ers and  other  so  called  electricians,  because  of  its 
cheapness.  It  states  that  in  a  number  of  build 
so  wired  in  Pittsburgh,  it  has  been  found  ne 
sary  to  warn  the  owners  not  to  have  the  current 
turned  on  for  fear  of  an  accident  that  might  result 
in  the  loss  of  life.  This  is  a  most  deplorable  s 
of  affairs  truly,  when  it  is  remembered  that  there 
is  a  safe  wire  available.  The  Leader  prints  a 
lengthy  interview  with  Mr.  George  O.  Morse,  of 
the  Morse  Supply  and  Construction  Company. 
Pittsburgh,  from  which  we  quote  the  following 
remarks:  "Time  alone  will  develop  the  fraud 
that  has  been  practiced  in  this  city  by  so-called 
electricians.  Men  who  were  well  aware  of  the 
dangers  of  the  deadly  current  have,  for  the  sake  of 
a  few  dollars,  placed  in  jeopardy  thousands  of 
lives.  The  public  knows  nothing  whatever  of  elec- 
tricity and  it  has  been  imposed  upon  by  such  men 
as  I  have  spoken  of.  *  Poor 
workmanship  is  exceedingly  dangerous,  especially 
in  electrical  appliances  and  methods.  But  far 
worse  is  the  material  that  is  being  put  into  the 
houses.  One  might  as  safely  put  a  red  hot  coal 
in  a  pile  of  shavings  and  expect  it  to  be  safe,  as  the 
wire  that  is  used  in  one  out  of  even-  three  houses 
that  have  been  wired  in  this  city.  The  basis  of 
proper  house  wiring  is  the  insulation  of  the  wire. 
A  wire  that  electricians  have  found  to  be  absolute- 
safe  and  !a>:  :he  "Okonite."  The  so- 
called  weather  and  fire-proof  wire  which  has  been 
pronounced  safe  by  the  Board  of  Underwriters  is 
nothing  but  bare  copper  wire  wrapped  with  cot- 
ton, then  covered  with  a  poor  braid,  and  fina 
soaked  in  coal  tar.  It  is  far  from  being  fire-proof, 
for  it  will  burn  almost  as  readily  as  a  match,  even 
when  it  is  new.  When  it  is  dried  out  it  is  as 
ignitable  as  a  tinder  box.     This  is  the  quality  of 

re  that  is  used  by  a  number  of  the  construction 
companies  and  has  been  put  in  two-thirds  of  the 
buildings  that  use  electricity  in  this  citv.  *  * 
*  It  costs  only  about  one-third  as  much  as 
'Okonite  and  the  profits  from  wiring  a  house 
with  such  material  if  fully  twice  as  large,  so  one 
can  readily  understand  why  it  is  used  so  extensi- 
vely. It  is  made  of  a  poor  grade  of  copper  and 
the  insulation  is  so  poor  that  the  covering  pulls 
off  easily  leaving  the  wire  bare.  This  is  how  so 
many  houses  have  grounded  wires.  The  moment 
the  wires  come  in  contact  with  each  other,  or  with 
is  pipe,  they  ignite  and  the  fire  flies.  The 
covering  on  the  wire  takes  fire  readily,  and  if 
close  to  inflammable  material  there  is  bound  to  be 
a  conflagration.       *  *         *         There   is  an- 

other cheap  wire  that  is  used  almost  as  extensiv 
as  the  underwriters  wire.     It  is  such  a  good  imita- 
tion of  '  Okonite.'  that  it  takes  an  expert   at  the 
time  it  is  put  in  to  tell  the  difference.     But  a 
the  current  has  been  turned  on   for   a  few  months 
the  insulation  peals  off  and    lea%es   the   wire   ex- 
posed.    The  composition  that  forms  the  insulation 
is  not  rubber  as  represented,  it   has   no   elast:. 
whatever,  and  when  the  insulation  lets  go  an  acci- 
dent is  bound  to  occur. 

The  people  themselves,  however,  are  largely  to 
blame,  for  they  will  not  pay  the  price  for  good 
work.  A  customer  asks  for  an  estimate  for  wir- 
ing a  house  in  first-class  style.  Basing  the  figures 
on  genuine  'Okonite,' a  price  is  furnished.  It  is 
expensive  because  the  wire  costs  from  three  to 
eight  cents  a  foot  They  will  tell  you  that  they 
can  get  the  work  done  for  one-half  from  another 
electrician.     The  result  is  that  no  :.an  can 

remain  in  the  business  in  this  city  and  do  first-class 


work.  I  have  seen  bids  for  wiring  houses  that 
called  for  'Okonite'  wire,  that  the  price  was  not 
sufficient  to  pay  for  the  bare  wire.  *  * 
Not  only  are  the  dangers  increased  from  using 
cheap  wire,  but  the  light  obtained  is  of  a  very- 
poor  quality.  I  can  wire  a  house  with  'Okon 
and  another  with  the  so-called  fire-proof  wire,  and 
difference  in  the  quality  of  light  will  be  as  great 
as  between  10  and  25  candle  power  light.  The 
cause  of  this  is  that  when  the  insulation  is  poor 
the  wire  sort  of  sweats  and  part  of  the  force  of  the 
current  escapes.  With  '  Okonite"  the  wire  is  first 
insulated  with  tin,  then  a  heavy  coating  of  pure 
rubber,  and  on  the  outside  of  this,  not  as  an  in- 
sulator, but  as  a  protection  to  the  insulator,  a 
heavy  and  closely  woven  covering  of  braided  cot- 
ton. This  is  not  fire-proof  nor  is  any  wire 
such.  If  exposed  wires  come  in  contact  with  each 
other  you  can  depend  upon  it  fire  will  result. 
Thus  you  see  that  the  protection  lies  altogether  in 
the  insulation.  '  ***** 
I  have  until  the  last  month  refused  to  wire  any- 
building  except  with  '  Okonite,'  but  I  had  to  fall 
in  line  with  the  others  or  give  up  the  business. 
I  could  not  begin  to  compete  with  those  who 
used  an  inferior  quality  or  an  imitation  of 
'  Okonite.'  For  over  six  months  I  have  been 
carrying  as   dead   stock   several    hundred   dc ■'. 

rth  of 'Okonite.'     The  people  would  not  pay 
the  price,  and  I  could  not  use  it     I  now  use  the 
'  underwriters, '  but  before  beginning  the  contract 
I  inform  the  owner  of  the  building  that  1  will  not 
guarantee  the  work  in  any  particular.      If  they  are 
sfied  to  take  the  risk,  all  right ;  if  not  someone 
gets  the  job.'' 
Just  as  long  as  the  people  allow  the  difference 
in  cost  between  a  cheap  and  a  good  wire  to  in- 
fluence their  selection,  when  wiring  is  to  be  done, 
just   so  long  will  we  continue  to  hear   of  "The 
Deadly  Wire. "     A  good  article  at   a   fair   price   is 
far  cheaper  than  a  poor  article  at  any  price. 


SAFETY  AND  SAFETY  DEYICES  ON  ELEC- 
TRICAL INSTALLATIONS. 


Lighting  the  National  Capitol. — The  question 
is  now  being  considered  of  lighting  the  Capitol  and 
grounds  at  Washington  by  electricity.  L'nder  in- 
structions from  a  Senate  committee,  the  architect 
of  the  Capitol  has  inquired  into  the  matter,  and  has 
handed  in  an  extended  report.  Any  low  voltage 
em  of  lighting  now  in  use  is  deemed  suitable. 
It  is  estimated  that  7. coo  lamps  of  16-candle  power 
will  be  required,  the  estimated  cost  of  the  necessary 
plant  being  placed  at  $169,470.  The  running  ex- 
penses are  placed  a:  -  -  ;  per  annum  for  em- 
ployes, $12,190.50  for  fuel  and  waste,  and  $12,000 
for  renewal  of  lamps  and  repairs.  This  is  for  the 
Capitol  and  terrace  alone.  The  grounds  he  thinks 
could  be  more  conveniently  lighted  by  a  local 
lighting  company.  The  cost  of  running  wires  and 
subways  for  the  grounds  is  placed  at  $40,000,  with 
an  additional  J^  of  a  cent  per  lamp  per  hour  for 
lighting.  The  aggregate  cost  would  be  consider- 
ably more  than  is  now  paid  for  gas,  but  of  course 
the  service  would  be  more  than  as  much  better  in 
comparison  with  the  present  system. 


Browning  and  the  Phonograph. — Browning 
was  at  dinner  at  the  house  of  a  friend  last  summer, 
when  he  saw  the  phonograph  for  the  first  time. 
He  was  greatly  interested  in  it.  and  started  to  re- 
peat to  it  "The  Ride  from  Ghent  to  Aix. "  When 
half  through  he  stopped  suddenly  and  exclaimed. 
•T've  forgotten  the  rest!"  The  phonograph  duti- 
fully repeated  all  he  had  said,  including  the  excla- 
mation at  the  end,  and  the  film  upon  which  the 
poet's  language  was  impressed  is  now  preserved  as 
a  precious  relic. 

Consolidation. — Tie  National  Gas,  Electric 
Lighting  ft  Gas  Light  <x  Coke  Companies,  of 
Indianapolis,  have  been  consolidated  by  an  eastern 
syndicate  at  a  capital  of  $4,000,000. 


EXTRACT  from  A  PAPER  read  BY    PROF.   ELIHV  THOMP- 
SON AT  THE  ELECTRIC  LIGHT  CONVENTION. 

"Outside  of  these  factors  just  mentioned, 
safety  in  such  circuits  rests  in  insulation  and 
maintenance,  avoidance  of  leaks,  or  cros  es. 
proper  placing  of  wires  and  lamps,  avoidance 
of  partial  contacts  or  partial  ruptures  of  the  cir- 
cuit at  joints,  binding  posts  or  switches.  In  series 
circuits  the  main  object  is  to  avoid  a  concen- 
ion  of,  or  establishment  of,  large  differences 
of  potential  at  points  in  the  line  where  the 
currents  rind  or  can  rind  a  pnh  ;  in  low  potential, 
multiple  arc  systems  as  used  in  direct  incandes- 
cent wo  k.  the  object  is  to  avoid  concentration  of 
current  at  points  where  >uch  currents  cannot 
find  a  sufficiently  low  resistance  path.  Hence 
there  are  required  cut  offs  for  an  excessive 
current  in  any^  pait  of  the  system.  Short  cir- 
cuits of  accidental  character  mu>t  be  provided 
against.  If  the  safeguards  are  not  ample,  a 
more  potent  fire  producer  than  a  short-circuied 
section  of  an  extended  multiple  arc  system  is 
hard  to  rind.  Take  out  your  fuse  wires  and 
replace  them  with  copper  wires,  a  practice,  in- 
stances of  which  were  not  difficult  to  find  in 
times  past,  and  a  short  circuit  may  quickly  heat 
a  long  line  of^wire  in  a  building,  so  as  to  set 
fire  to  the  insulation  of  the  wire  and  surround- 
ing woodwork.  Another  risk  in  such  systems 
is  that  of  creeping  of  current  from  main  to  main 
over  mo:st  surfaces,  or  partial  conductors,  in 
amount  insufficient  to  b'ow  a  fuse,  bat  suffi- 
cient to  convert  enough  energy  into  heat  to 
set  a  fire.  Good  waterproof  insulation  of  wires 
avoids  this  risk  if  the  insulation  remains  intact 
I  consider  the  plan  of  running  the  two  branch 

res,  excepting  the  larger  ones  of  the  system, 
■  together  or  close  together,  as  excellent  in 
avoiding  this  risk,  provided  the  wires  are  en- 
cased in  insulation  and  covered  in  or  run  in  a 
tube.  In  case  of  a  leak  from  main  to  main,  the 
more  quickly  the  fuses  blow  the  better,  and 
the  proximity  of  the  wires  assists  this  speedy- 
action,  while  between  the  wires  there  is  not  at 
any  time  enough  combustible  matter  to  set  afire 
by  the  short  circuit  Enclosure  in  a  tube  effectual- 
ly shuts  off  possibility  of  flame  reaching  combusti- 
ble matter  before  the  fus  This  does  not 
apply  to  the  heavier  mains,  capable  of  carrying 
thousands  of  amperes,  so  well  as  it  does  to  the 
smaller  branches.  I  am  glad  to  note  here  that 
the  tube  or  conduit  system  appears  to  be  well 
worked  out  for  inside  wiring  by  the  Interior 
Electrical  Conduit  Company. 


The  Edison  Ore  Separator. — It  is  said  that  Mr. 
Edison  has  taken  offices  in  Charlotte.  N.  C. .  for 
the  year,  his  object  being  to  put  to  a  practical  test 
his  ore  separator. 


An  Electrical  Romance.  — Earl  Russell  is  a 
partner  in  the  electrical  woiks  at  Teddington, 
England,  near  where  Lady  Scott  lives,  and  is 
an  enthusiastic  worker  in  the  business,  which 
he  constantly  supervises.  Lady  Scott  ordered 
some  electrical  fittings  from  the  Earl's  works, 
and  clad  in  a  mechanic's  suit,  the  Lord  went  to 
superintend  the  work.  His  bearing  impressed 
Lady  Scott's  daughter,  and,  by  her  intercession, 
he  was  invited  to  lunch  in  the  parlor,  while  his 
men  lunched  with  the  servants.  The  result 
was  that  the  couple  fell  in  love.  Lady  Scott 
learned  of  the  affair  and  was  furious  She  went 
to  the  electrical  works  to  annihilate  the  presump- 
tuous mechanic.  In  making  inquiries  she  learned 
that  the  gentlemanly  foreman  was  Earl  Russell. 
and  her  anger  cooled.  Then  the  couple  that 
loved  in  secret  were  betrothed  openly,  with 
Lady  Scott's  assent,  and  a  wedding  soon  fol- 
lowed. 

Electromotive  Force. — If  the  zinc  in  a  Daniels 
cell  is  substituted  by  anv  of  the  following  metals 
the  electromotive  force  of  the  cell  will  be  of  the 
values  represented  : 

Zinc,  1.08  volts;  Cadmium,  .79;  Aluminum, 
.6;  ;  Iron,  .64  ;  Cobalt,  .40  :  Nickel,  .1  :  Lead. 
:  Copper.  .07;  Silver— .02  :  Antimony.  .09; 
Bismuth,  .  i-. 


THE    ELECTRIC    AGE. 


AUTOMATIC  POLE  LIGHTNING  AR- 
RESTER. 


The  accumulation  of  static  electricity  on 
electric  light  wires  during  a  thunderstorm  very 
frequently  does  serious  damage  to  the  circuits 
by  rupturing  lamp  filaments  or  subjecting  them 
to  such  a  strain  that  they  are  very  materially 
weakened  and  soon  collapse.  Not  only  are 
incandescent  lamps  exposed  to  divers  dangers, 
but  the  arc  lamp  too  A  heavy  charge  of  static 
electricity  is  liable  to  burn  out  the  shunt  coils 
or  otherwise  destroy  the  usefulness  of  the  lamp. 
Several  attempts  have  been  made  to  devise 
some  effectual  means  of  avoiding  these  dan- 
gers, but  with  very  poor  or  indifferent  success. 
The  Electric  Supply  Company,  of  Chicago,  how- 
ever, has  at  last  solved  the  problem,  and  has 
produced  an  invention  which  will  dispel  one 
charge  after  another  from  arc  or  incand  scent 
wires  effectually  and  very  simply.  The  prin- 
ciple employed  is  an  entirely  new  one. 

As  will  be  seen  in  the  cut  the  case,  which  is 
moisture  proof,  is  attached  to  a  line  which  is 
freed  from  insulation  at  this  point  for  such  pur- 
pose ;  at  the  bottom  of  the  ca^e  is  an  insulated 
rod  and  a  flexible  conductor  running  to  a 
ground  wire  which  passes  down  the  side  of  the 


pole  to  a  gas  or  water  main  or  other  suitable 
ground  connection  near  the  base  of  the  pole. 
The  ground  connection  is  very  important  and 
great  care  should  be  exercised  when  putting 
the  apparatus  into  position.  Two  strands  of 
No.  8  galvanized  iron  wire  are  sufficient  to 
carry  the  current  to  the  ground  ;  three  strands 
may  be  employed  for  the  smaller  incandescent 
circuits.  The  apparatus  being  near  the  cross 
arm.  it  is  easily  gotten  at  for  inspection. 

Each  arrester  will  protect  from  one-half  to 
three-fourths  of  a  mile  of  line  wire,  depending 
upon  the  extent  of  the  net  work  ;  one  arrester 
is  necessary  for  each  wire,  positive  or  negative. 
Should  the  lightning  strike  the  line,  it  will  run 
to  the  nearest  lightning  arrester  and  be  ground- 
ed automatically  without  interference  in  any- 
way with  the  operation  of  the  lamps  and  with- 
out grounding  the  line.  The  dynamo  current, 
following  the  static  discharge,  severs  all  ground 
connection  and  at  the  same  time  places  in  posi- 
tion new  discharge  plates,  which  operation  is 
repeated  for  successive  discharges. 

The  advantages  of  this  ingenious  device  are 
apparent ;  as  the  static  electricity  comes  on 
the  line  exterior  to  the  station,  it  is  instantly 
taken  off  therefrom  at  a  point  near  to  the  point 
struck,  but  very  little  damage  can  be  incurred 
in  the  more  delicate  portions  of  the  lamps, 
motors  or  other  translating  devices  upon  the 
circuit,  and  but  a  small  percentage  of  them  can 


be  influenced  at  all.  It  is  adapted  for  use  with 
both  arc  and  incandescent  circuits  of  any 
length ;  its  use  upon  an  incandescent  circuit 
does  away  entirely  with  the  wink  and  constant 
stra  n  upon  the  filaments  of  the  lamps  during 
thunder  storms. 

This  arrester  has  the  following  advantages 
over  the  ordinary  station  1  ghtning  arrester. 

i.  It  is  self-acting  and  there  is  an  entire 
absence  of  any  element  of  self-induction  (mag- 
nets, solenoids  or  coils),  which  element  has 
recently  been  shown  to  be  so  destructive  to 
the  rapid  conduction  of  the  discharge  current. 

2.  There  being  no  catch,  ratchet  or  similar 
device  in  the  mechanism  of  the  arrester,  the 
parts  will  not  become  displaced  by  the  action 
of  the  wind,  or  any  other  ordinary  jar. 

3.  It  requires  no  constant  consumption  of 
energy  to  keep  it  in  op  ration.  There  is  no 
circuit  through  it  and  no  energy  enters  it  ex- 
cepting at  the  instant  that  the  static  discharge 
is  passing. 

Business  Notice. — Mr.  J.  H.  Mason,  120  Park 
Avenue,  Brooklyn,  N.  Y.,  who  has  recently 
placed  upon  the  market  a  primary  battery  to 
furnish  electric  lights  for  home  lighting,  is  in 
receipt  of  the  following  unsolicited  testimonial : 

"Allow  me  to  extend  to  you  my  heartiest  ap- 
preciation of  the  success  with  which  your  new 
primary  battery  and  solution  has  been  attended. 
I  have  had  eleven  of  your  No.  9  cells  in  constant 
use  for  over  two  months,  and  eighteen  in  use 
about  a  month,  and  must  candidly  admit  that 
I  am  more  than  pleased  with  the  results 
obtained  from  them,  they  doing  far  more  than 
you  claim;  also  one  of  the  principal  features  most 
especially  noticed,  since  I  have  been  using 
your  cells,  was  the  absence  of  fumes,  low  resis- 
tance and  the  very  constant  depolarizing 
qualities.  Of  all  the  primary  batteries  I  have 
ever  used  heretofore,  I  do  not  know  of  one  that 
would  hold  a  candle  light  alongside  of  your 
improved  cell.  One  of  the  trials  I  gave  your  bat- 
tery, was  in  the  electrical  exhibit  I  placed  and 
operated  in  Lee  Avenue  Congregational  Church 
Fair,  held  during  the  evenings  of  February 
nth,  12th  and  13th.  I  had  in  operation  eleven 
of  your  No.  9  cells,  nine  of  which  were  used  in 
lighting  36  incandescent  electric  lights  varying 
from  y2  to  6  c.  p.  and  working  alternately  from 
one  to  five  at  one  time.  The  other  two  cells  I 
used  in  operating  the  motor,  which  turned  the 
tree  and  worked  the  music  box  in  connection 
with  same,  the  average  working  of  the  lighting 
and  motor  was  six  hours  each  night  or  an 
aggregate  of  eighteen  hours  total  for  the 
three  nights,  and  must  mention  here  that  the 
throng  of  people  who  witnessed  the  exhibit 
were  under  the  impression  that  the  whrle  was 
operated  from  a  current  taken  from  the  street 
main,  [until  otherwise  informed]  on  account  of 
the  number  and  brilliancy  of  the  lights  and  the 
perfect  working  of  the  motor,  &c.  I  wish  to 
also  add  that  with  this  same  charge  of  solution 
used  in  the  above  exhibit  I  operated  in  my  own 
laboratory  a  4  c.  p.  lamp  eleven  hours,  and  a 
standard  16  c.  p.  lamp,  18  volts,  three  hours, 
from  ten  cells.  This  you  will  no  doubt  find  to 
be  far  in  excess  of  what  you  ever  claimed  for 
your  No.  9  cells.  In  closing,  will  mention 
again  that  I  am  more  than  pleased  with  your 
battery  and  at  an  early  date  will  replace  your 
No.  9  cells  with  your  large  No.  n,  as  I  am  con- 
fident I  can  work  your  large  cells  for  domestic 
electric  lighting  about  as  cheap  as  gas,  and  for 
country  homes  I  think  it  is  the  cheapest  light 
yet  produced.  Wishing  you  abundant  success 
with  your  battery,  which  you  so  richly  deserve, 
I  remain,  Sincerely  yours, 

Wm.  T.  Knox, 

Electrician. 

Electric  Light  in  Windsor  Castle. — The 
grand  corridor  at  Windsor  Castle  has  been 
lighted  electrically,  and  with  such  good  results 
that  the  illuminant  will  probably  be  extended 
to  the  dining-room  and  the  drawing-rooms. 


FOR  POSTAL  TELEGRAPHY. 


MR.     BATES     PRESENTS      ARGUMENTS     IN    FAVOR   OF    IT. 

D.  H.  Bates,  of  New  York,  representing,  he 
said,  a  party  of  gentlemen  interested  in  postal 
telegraphy,  addressed  the  House  Committee  on 
Post-Offices  and  Post-Roads  on  March  4th.  He 
analyzed  some  of  the  statistics  presented  by 
President  Green,  of  the  Western  Union  Tele- 
graph Company,  with  the  result  of  establishing, 
he  asserted,  that  the  average  rate  on  Western 
Union  messages  for  distances  over  500  miles 
was  49  cents  He  said  that  the  Baltimore  & 
Ohio  Telegraph  Company  was  the  only  opposi- 
tion company  that  ever  paid  expenses.  It  had 
been  the  pioneer  in  cheap  rates.  Owing  to  the 
fact  that  it  was  confined  to  the  great  commer- 
cial and  populous  centres,  it  had  handled  one- 
sixth  as  much  business  as  was  handled  by  the 
Western  Union,  notwithstanding  the  fact  that 
the  proportion  of  miles  of  wire  is  very  much  le<s. 
The  natural  result  of  the  low  rates  was  longer 
messages.  The  Baltimore  &  Ohio  Company 
was  very  popular  with  the  public,  as  they 
sympatized  with  the  under  dog  and  desired  to 
foster  competition.  Now  the  people  wanted  the 
government  to  step  in  and  compete  to  a  certain 
extent.  The  Postmaster-General's  bill  would 
do  this.  It  did  not  propose  to  put  the  govern- 
ment under  any  expense,  nor  would  it  require 
additional  employes. 

Chairman  Bingham  remarked  that  the  bill 
would  require  the  contracting  companies  to 
maintain  the  lines,  but  the  government  was  to 
furnish  the  operative,  delivery  and  collection 
services. 

Mr.  Bates  said  that  the  bill  by  implication  only 
provided  for  a  government  staff.  At  the  proper 
time  gentlenv  n  would  undertake  to  contract 
for  the  service— probably  at  13  cents  on  a  15- 
cent  message.  Of  course  the  business  would 
probably  not  at  first  be  of  large  volume,  and 
could  be  made  remunerative  only  by  using  as 
an  adjunct  a  "  fast-speed"  system  which  would 
encourage  the  public  patronage.  A  uniform 
rate  for  the  entire  country  would  be  desirable, 
but  was  impracticable.  The  rate  he  would 
suggest  on  the  basis  of  the  telegraph  company 
doing  all  of  the  service  except  collection  and 
delivery,  and  including  operators  (no  other 
basis  would  be  poss  ble)  would  be  :  under  500 
miles,  15  cents;  above  500  miles  and  east  of 
the  Mississippi,  25  cents  or  30  cents  ;  between 
85th  and  105th  parallels,  25  cents  or  30  cents 
with  50  cents  as  a  maximum.  So  large  a  con- 
tract could  not  be  undertaken  for  a  shorter 
period  than  ten  years.  No  guarantee  of  a  pay- 
ing volume  of  business  would  be  required  from 
the  government.  In  fairness,  however,  the 
government  should  be  required  at  the  ex- 
piration of  the  lease  to  renew  it  or  buy  the  lines 
from  the  company. 

Chairman  Bingham  inquired  what  induce- 
ment there  was  for  a  new  company  to  undertake 
this  contract  at  lower  rates  than  those  of  the 
Western  Union. 

Mr.  Bates  replied  that  the  Western  Union  had 
made  $ioo,oco,oco  in  twenty  years;  the  new 
company  would  have  facilities  in  post-offices  ; 
it  would  have  a  good  standing  commercially, 
and  it  would  use  improved  means  of  tele- 
graphy. 

At  the  conclusion  of  Mr.  Bates's  statement, 
the  chairman  read  a  letter  from  Dr.  Green,  in 
which  he  thanked  the  committee,  and  expressed 
his  confidence  in  its  fairness  and  impartiality. 


Electric  Ore  Separator. — The  electrical  pro- 
cess has  been  successfully  adopted  in  South 
Australia  for  the  recovery  of  the  minute  gold 
dust  that  has  hitherto  been  lost  in  the  work  of 
separating  the  metal  from  the  ore.  The  econom- 
ical value  of  the  process  has  been  abundantly 
proved,  and  the  returns  are  sufficiently  good  to 
compensate  for  the  somewhat  high  expense  of 
the  process. 


THE    ELECTRIC    AGE. 


NEW    PRIMARY     BATTER  V    FOR    LIGHT 
AND  POWER. 


DEPARTMENT  OF  INQUIRIES. 


EFFICIENCY  OF  ELECTRIC  MOTORS. 


A  test  exhibition  was  given  at  94  Liberty  street, 
on  March  6th,  of  the  Aluminum  Battery,  Electric 
Light  and  Power  Company's  battery,  which  has 
just  been  placed  on  ihe  market.  A  large  party  of 
experts  were  present  and  various  tests  of  ihe  I  at- 
tery  were  made.  The  results  ol  the  exhibition  were 
highly  satisfactory  to  the  promoteis  of  this  new 
enterprise,  and  they  were  even  better  than  had  been 
anticipated.  The  solution  u  ed  is  an  aluminum 
compound,  and  the  elements  of  the  battery  are 
carbon  and  zinc,  or  rather  a  compound  of  zinc, 
tin  and  aluminum.  When  the  battery  is  at  rest, 
that  is  when  no  lights  are  in  use,  metal  aluminum 
is  deposited  on  the  zinc  alloy  plate,  and  the  plates 
actually  increase  in  size.  When  the  batteiy  is 
working  the  metal  on  the  zinc  plate  is  re-de- 
composed and  precipitated  instead  of  saturating 
the  solution.  This  action  is  one  of  the  peculiar 
and  most  valuable  features  of  the  battery,  and  it 
will  at  once  strike  the  reader  that  there  is  agieat 
similarity  in  action  between  this  and  a  storage  bat- 
tery. It  is  said  that  in  the  development  of  this 
battery  some  phenomena  were  observed  that  were 
never  before  met  with,  and  the  result  was  not  onlv 
a  highly  efficient  battery  but  the  opening  up  of 
new  fields  of  investigation  which  may  lead  to  im- 
portant discoveries. 

The  electromotive  force  per  cell  is  2  volts, 
and  the  internal  resistance  less  than  .03  of  an  ohm. 
Another  peculiar  thing  about  this  battery  is  the 
fact  that  the  electromotive  force  increases  in  a 
greater  ratio  than  the  increase  in  the  number  of 
cells  would  warrant.  Thus,  for  instance,  at  the 
test  40  cells  of  battery  were  used,  while  the  E.  M. 
F.  was  87  volts,  an  increase  of  7  volts  over  the  E. 
M.  F.  of  one  cell  multiplied  by  the  number  of 
cells.  The  current  delivered  was  40  amperes,  and 
8  16-candle  power  lamps  were  used.  These,  how- 
ever, were  run  up  to  25-candle  power.  The  light 
produced  was  magnificent  in  its  purity  and  steadi- 
ness and  was  very  favorably  commented  on.  The 
battery  was  short-circuited  for  two  hours,  and  at 
the  end  of  that  time  tested.  The  test  showed 
that  the  current  had  not  fallen  in  the  slightest 
degree,  which  was  a  remarkable  performance. 

The  company  installs  plants  and  maintains 
them.  Thus,  the  user  of  the  light  is  spared 
the  trouble  of  looking  after  the  battery.  The  lights 
cost  half  of  one  cent  per  hour,  per  lamp,  and  its 
quality  is  unsurpassed.  An  arc  lamp  was  ex- 
hibited, which  gave  a  beautiful  and  steady  light. 
A  battery  of  the  size  used  during  the  test — 40  cells 
— will  give  an  arc  light  for  ten  hours  with  one 
change  of  solution,  and  the  light  pioduced  is 
unquestionably  an  excellent  one. 

The  company  reports  a  lively  demand  for 
their  goods,  and  they  now  have  over  eighty  orders 
to  fill.  

Sprague  Electric  Motors  in  Foreign  Coin- 
tries. — The  Sprague  Electric  Railway  &  Motor 
Company  has  just  received  an  order  from  Berlin 
for  some  motor  cars.  The  cars  are  to  be  used  on 
the  Berlin  General  Electric  Company's  line,  which 
is  about  two  miles  in  length,  and  it  is  understood 
that  this  order  is  the  forerunner  of  a  large  one. 

The  Firenzi  and  Fiesole  Electric  Road  in  Italy 
has  been  completed  and  is  now  about  ready  to  go 
into  practical  operation.  This  line  runs  between 
Florence  and  Fiesole,  and  is  about  six  miles  in 
length.  Its  equipment  consists  of  twelve  Sprague 
motor  cars  and  unusual  work  will  be  required  of 
them,  as  the  grades  on  the  road  are  as  great  as 
eight  to  ten  per  cent.  This  is  the  first  electric 
railway  of  any  magnitude  that  has  been  established 
in  Europe. 

Two  Sprague  motor  cars  have  just  been  shipped 
to  Tokio,  Japan.  It  is  said  that  the  Japanese  are 
enthusiastic  over  electric  railroads 

The  Sprague  company  report  business  increas- 
ing enormously.  They  have  sold  over  eight  hun- 
dred motors  in  sixty  days,  and  orders  and  con- 
tracts are  coming  in  every  day. 


Editor  Electric  Age  :  How  many  cells  of  the 
James  H.  Mason  battery  are  necessary  to  light 
three  i-candle  power  lamps  (four  volts)  and  for  how 
long  a  period  will  one  charge  of  solution  last  for 
this  work  ? 

Answer. — A  battery  of  two  of  Mr.  Mason's  No.  1 1 
cells  will  run  these  lamps  continuously  for  80  hours 
with  one  charge  of  solution.  This  lifetime  is  the 
minimum.  One  hundred  hours  would  probably 
be  nearer  the  actual  time.  When  it  is  remembered 
that  there  is  no  consumption  of  material  in  this 
battery  when  it  is  not  doing  any  work,  the  80  hours 
will  be  understood  to  mean  that  the  lights  may  be 
used  80  hours  continuously,  or  they  may  be  used 
at  intervals,  the  aggregate  time  of  such  use  being 
80  hours.  It  will  last  80  hours  in  either  case 
The  cost  of  the  light  under  the  conditions  named 
will  be  y^  of  one  cent  per  hour  for  the  three  lamps. 
The  same  battery  will  light  one  3-candle  power 
lamp  the  same  length  of  time,  or  two  3-candle 
lamps  for  half  the  time  and  so  on. — Ed.  Electric 
Age. 

Editor  0/  the  Electric  Age. — Please  give  me 
a  rule  for  calculating  the  mechanical  work  of  an 
electric  current. 

Answer. — The  mechanical  work  of  a  current 
may  be  calculated  as  follows  : — A  current  whose 
strength  is  C  conveys  through  the  circuit  in  t 
seconds  a  quantity  of  electricity  =  Ct.  But  the 
number  of  ergs  of  work,  W,  done  by  a  current 
is  equal  to  the  product  of  the  quantity  of  elec- 
tricity into  the  difference  of  potentials  through 
which  it  is  transferred,  provided  these  latter  are 
expressed  in   "  absolute  "C.  G.  S.  units  or 

ct  v=w. 

Now,  if  W  er^s  of  work  are  done  in  t  seconds, 
the  rate  of  working  is  obtained  by  dividing  W 
by  t ;   whence 

C  V  =  " 

If  C  and  V  are  expressed  in  amperes  and  volts 
respectively,  and  it  is  desired  to  give  the  rate  of 
working  in  horse  power,  it  must  be  remembered 
that  1  ampere  =  io-'  C.  G.  S.  units  of  current  ;  that 
1  volt=  io8  C.  G.  S.  units  of  E.  M.  F.,  and  that 
1  horse-power  (as  defined  by  Watt)  =  550  foot- 
pounds per  second  =  76  kilogramme-metres 
per  second  =  76X 1  c;  gramme-centimetres  per 
second^  74 5X10"  ergs  per  second,  whence 
C  amperesXY  volts  ,    ■     , 

=  rate  of  doing  work   in  horse- 
745 
power. 

For  example  to  find  the  rate  at  which  actual 
work  is  consumed  in  an  electric  lamp,  measure 
the  whole  current  in  amplres  ;  measure  the  dif- 
ference of  potential  between  the  terminals  of  the 
lamps  in  volts  ;  multiply  them  together  and  divide 
by  745  ;  the  result  will  be  the  number  of  horse- 
power used  up  in  the  lamp. — Ed.  Electric 
Age. 


The  Empire  City  Electric  Company. — At  the 
annual  meeting  of  the  stockholders  of  the  Empire 
City  Electric  Company,  held  on  March  6th,  the 
following  officers  and  trustees  were  elected  :  O.  E. 
Madden,  President ;  E.  T.  Gilliland  and  L.  Storke, 
Yice-Presidents  ;  Fred'k  Lines,  Secretary  ;  W.  T. 
Black,  Jr.,  Treasurer  ;  F.  C.  Timpson,  H.  G. 
Madden,  J.  A.  Seely  and  J.  C.  Tomlinson. 

The  financial  reports  showed  the  year  1889  to 
have  been  a  prosperous  one,  and  that  the  com- 
pany is  in  excellent  condition. 

The  changes  in  their  offices  at  15  Dey  street 
have  just  been  completed.  The  erection  of  a 
handsome  brass  railing  separating  the  treasurer's 
and  manager's  offices  from  the  store  room,  and  the 
installation  of  electric  lights,  with  numerous  other 
minor  improvements  have  added  very  much  to 
the  handsome  appearance  of  their  store,  as  well  as 
materially  enlarged  their  facilities  for  handling  a 
constantly  increasing  business. 


Which  age  is  the  greatest  ?  The  Electric  Age. 


Good  Conductors. — Flames  and  currents  of  very- 
hot  air  are  extremely  good  conductors  of  elec- 
tricity. 


If  a  galvanometer  be  included  in  a  circuit 
with  a  battery,  a  dynamo  and  an  electric  mo- 
tor, it  is  found  that  the  current  is  weaker  when 
the  electric  motor  is  not  in  operation,  and  that 
the  faster  the  motor  runs  the  weaker  does  the 
current  become.  This  is  due  to  the  electro- 
magnetic induction  between  the  moving  and 
fixed  parts  of  the  electric  motor,  which,  as  the 
former  spins  round,  generates  a  back  current 
The  electromotive  force  due  to  this  inductive 
action  increases  with  the  speed  of  the  motor,  so 
that  the  back  current  is  strongest  when  it  runs 
fastest.  If  the  motor  be  loaded  so  as  to  do 
work  by  moving  slowly  against  considerable 
forces,  the  back  current  will  be  small,  and  only 
a  small  proportion  of  the  energy  of  the  current 
will  be  turned  into  useful  work.  If  it  be  set  to 
run  very  quickly,  so  as  to  g>  nerate  a  consider 
able  back  current,  it  will  utilize  a  larger  propor 
tion  of  the  energy  ot  the  direct  current,  but  can 
only  run  fast  enough  to  do  this  if  its  load  be 
very  light.  Jacobi  calculated  that  the  practical 
efficiency  lay  between  these  two  extremes,  and 
that  an  electric  motor  wou  d  turn  the  energy  of 
a  batteiy  or  dynamo  into  work  in  the  'nost  ef- 
fective way  when  it  was  allowed  to  do  its  work 
at  such  a  speed  that  the  current  was  thereby 
reduced  to  one-half  its  strength.  This  is  true  if 
it  be  desired  to  do  the  work  at  the  quickest  pos- 
sible rate.  But  where  economy  in  working  is 
desired,  and  when  it  is  not  needful  to  get 
through  the  work  as  rapidly  as  possible,  then  a 
higher  economic  efficiency  will  be  attained  by 
making  the  electric  motor  do  lighter  work  and 
revolve  at  a  greater  speed  ;  for  then  the  back 
current  may  be  made  nearly  equal  to  the  orig- 
inal current,  and  the  original  current  may  be 
reduced  thereby  to  a  small  Iraction  of  its 
strength.  If  the  current  is  generated  by  a  bat- 
tery the  materials  will  be  more  slowly  used,  and 
it  will  take  a  longer  time  to  do  the  total  amount 
of  the  work,  but  the  percentage  of  energy  of  the 
currents  turned  into  work  will  be  higher. 

The  Heisler  System  of  Lighting. — The  best 
evidence  of  the  success  of  any  apparatus  is  the 
fact  of  repeated  orders  from  the  same  cus- 
tomers. One  of  the  earliest  Heisler  Electric 
Light  plants  installed  was  put  in  by  the  Leav- 
enworth Coal  Company,  Leavenworth.  Kan-as, 
being  operated  from  their  coal  pits  in  the  sub- 
urbs of  that  city.  For  some  \ears  they  have 
been  operating  two  large  Heisler  machines, 
and  have  just  added  a  third.  A  short  time  ago 
the  Tampa  Electrical  illuminating  Company, 
Tampa,  Florida  ordered  an  outfit,  and  before 
starting  up  found  such  a  demand  for  lights  that 
they  placed  an  order  for  additional  apparatus, 
doubling  the  original  capacity.  The  Heisler 
plant  at  Orange,  New  Jersey,  has  also  found  it 
necessary  to  add  anoiher  large  machine.  The 
following  new  Heisler  plants  have  just  been 
started  and  are  reported  as  operating  with  en- 
tire satisfaction  :  Holden  Water  Company, 
Holden,  Mo. ;  Bonham  Electric  Light  and  Power 
Company,  Bonham, Texas:  H.  H.  Williams  &  Co., 
Wauseon,  Ohio.  At  Holden  and  Wauseon  these 
plants  are  doing  the  city  lighting. 

New  Contracts  for  Heisler  Plants. — The 
Heisler  Electric  Light  Company  of  St.  Louis,  re- 
port recent  contracts  from  the  following  com- 
panies for  their  long  distance  incandi  scent  elec- 
tric lighting  apparatus:  Staten  Island  Light,  Heat 
and  Power  Company,  Port  Richmond,  Staten 
Island,  New  York  ;  Johnstown  and  <  doversville 
Gas  Light  Company,  Johnstown,  New  York  ; 
Germantown  Electric  Light  and  Power  Com- 
pany, Germantown,  Pa.  ;  The  Electric  Light 
Company.  Milledgeville,  Georgia  ;  Messrs. 
Rheubottom  <&  Pond,  Union  City,  Michigan ; 
Pierre  Electric  Light  and  Power  Company, 
Pierre,  South  Dakoa. 

Electric  Motors  in  Duluih.—  The  Motor 
Line  Improvement  Co.  of  Duluth,  Minn.,  has 
been  incorporated  with  a  capital  of  $150,000. 


THE    ELECTRIC    AGE. 


AN  AUTOMATIC  GROUND  SWITCH. 


Shutting  down  an  electric  light  circuit  on  ac- 
count of  grounding  on  some  loop  is  one  of  the 
most  exasperating  difficulties  that  has  to  be 
contended  with  on  many  light  circuits.  Such 
stoppages  mean  general  complaint  of  ineffi- 
cient service,  if  nothing  worse.  In  order  to 
overcome  this  evil,  the  Electrical  Supply  Com- 
pany, of  Chicago,  have  produced  an  ingenious 
device  which  works  perfectly.  It  is  an  auto 
matic  ground  switch,  and  the  superintendent 
of  a  large  arc  light  company  in  the  United 
States  says  it  is  the  greatest  income  saving  de- 
vice for  electric  light  companies  that  has  ever 
been  brought  out.  The  accompanying  cut 
shows  the  external  appearance  of  the  switch. 

Wherever  a  loop  is  required  the  main  line  is 
led  into  the  automatic  switch,  the  wire  then 
leads  from  the  switch  to  the  first  and  last  lamp 
of  the  loop  circuit  as  in  the  case  of  any  ordi- 
nary cut  out  switch.  It  performs  every  function 
of  the  best  hand  switches,  its  operation  being 
instantaneous.  Whenever  a  ground  occurs 
upon  this  loop,  the  switch  automatically  cuts 
off  the  grounded  loop,  and  prevents  a  general 
"shut  down  "  of  the  circuit.  The  location  of 
the  defect   or   ground  is  thus  pointed  out,  and 


AUTOMATIC    GROUND    SWITCH. 

saves  thereby  a  long  search,  delay,  and  con- 
sequent loss  of  rental.  During  the  time  re- 
pairs are  going  on  the  connection  between  the 
loop  and  main  line  is  completely  severed,  thus 
there  is  not  the  least  danger  to  workmen.  So 
long  as  the  defect  exists  on  the  loop  the  switch 
cannot  be  set.  The  impossibility  of  grounds 
existing  upon  service  lines  where  these  switches 
are  employed  render  the  lines  almost  abso- 
lutely harmless  to  life  and  property.  Insur- 
ance authorities  who  have  looked  into  the 
switch  and  its  application  recommend  its  use 
in  the  strongest  terms. 

In  the  operation  of  motors,  upon  either  arc  or 
incandescent  circuits,  the  use  of  this  switch 
renders  the  operation  perfectly  reliable  and 
safe.  The  switch  may  be  manually  operated, 
and  whenever  thrown  disconnects  the  motor 
entirely  from  the  system  from  which  the  cur- 
rent is  derived  Both  positive  and  negative 
terminals  being  simultaneously  severed,  the 
motor  is  perfectly  harmless  to  the  touch  for  pur- 
poses of  repairs,  adjustment,  belting  or  the  like. 
Its  use  upon  incandescent  circuits  serves  a  pur- 
pose that  has  been  long  unsupplied.  It  is  well 
known  that  the  fusible  plug  serves  perfectly  to 
counteract  bad  effects  from  short  circuits,  but  a 
device  for  preventing  such  defects,  resulting  in 
case  of  grounds,  has  not  until  now  been  pro- 
duced.    The  present  switch  is  wound  for  any 


ampere  current  desired,  and  when  placed  at  the 
intersection  of  the  service  wires  and  mains 
where  such  service  wire  goes  into  a  building, 
and  where  there  is  liability  to  ground,  or  where 
the  wiring  pisses  through  combination  fixtures. 
The  operation  of  the  switch  is  to  entirely  sever 
the  connection  from  both  positive  and  negative 
leads,  and  prevent  thereby  the  bad  effects  re- 
sulting where  only  one  plug  "blows,"  leaving 
the  system  still  in  connection  with  the  ground 
through  the  other,  as  is  usually  the  case. 

Where  lights  are  operated  or  run  through 
damp  places,  such  as  packing  houses,  steam- 
ing rooms,  slaughter  houses,  breweries  or  other 
chemical  establishments,  the  placing  of  these 
switches  at  the  point  where  the  main  circuit 
brahches  to  run  into  various  departments  will 
entirely  overcome  the  shutting  down  on  account 
of  grounds  which  are  liable  to  occur  from  the 
dampness,  and  render  the  operation  of  electric 
lights  in  such  places  practical  and  commer- 
cial. 


THE  A.  B.  C.  MOTOR. 


We  illustrate  herewith  a  small  motor  recently 
brought  out  bv  the  A.  B.  C.  Motor  Company  of 
this  city.  This  motor  wa>  designed  so  as  to 
obtain  the  greatest  amount  of  magnetism  from 
a  small  current,  and  to  meet  every  require- 
ment demanded  of  a  machine  of  this  cla=s. 
Every  mechanical  detail  has  been  worked  out 
with  great  care,  and  the  construction  of  this 
motor  presents  some  new  and  valuable  features. 
Laminated  field  magnets  are  used,  and  the 
several  sections  are  bound  together  by  an  in- 
genious arrangement  of  rods.  As  the  laminated 
sections  are  constructed  emirely  of  one  piece  of 


THE     A.     B.    C     MOTOR. 

metal,  no  yoke  pieces  are  necessary.  The 
field  magnet  is  constructed  as  one  coil,  and  al- 
together the  motor  is  made  very  compactly, 
and  is  very  efficient.  The  field  magnet, 
owing  to  its  peculiar  form,  makes  it  possible  to 
secure  the  very  best  magnetic  results  with  a 
small  current.  The  armature  is  very  carefully 
constructed,  and  is  readily  removable.  As 
shown  in  the  illustration  the  armature  and 
brushes  are  situated  at  the  top  of  the  motor, 
which  is  a  very  convenient  arrangement. 
Actual  tests  have  proved  that  this  new  motor 
possesses  a  remarkable  capacity  for  doing  work 
with  a  very  small  current,  and  in  every  way  it 
performs  its  work  in  a  most  satisfactory  man- 
ner. 

Remarkable  Electrical  Phenomena  are  wit- 
nessed at  the  new  observatory  on  the  steep  and 
isolated  Santis  in  northern  Switzerland.  Thunder 
storms  are  extremely  frequent  ;  thus  in  June  and 
July  last  jear  only  three  days  were  without  them. 
As  a  rule,  thunder  peals  from  midday  till  evening. 
The  noise  is  short,  partly  owing  to  shortness  of 
flashes  and  partly  to  the  small  amount  of  echo. 
The  thunder  storms  come  on  quite  suddenly,  in  a 
clear  sky.  One  of  the  surest  indications  of  their 
approach  is  the  bristling  of  the  obsetver's  hair. 
During  hail  storms  the  iron  rods  of  the  house  give 
a  hissing  sound,  associated  with  luminous  effects. 


Electric  Cars  in  Snow  Storms. — Much  inter- 
est has  been  manifested  in  Boston  over  the 
ability  of  the  electric  street  cars  in  that  city  to 
perform  efficient  service,  during  and  after  a 
snow  storm,  when  the  ground  is  covered  with 
snow.  The  snow  storms  of  last  week  gave  an 
opportunity  to  test  their  power  and  how  they 
behaved  may  be  learned  from  the  following 
clipping  tak-n  from  the  Herald  of  that  city  : 
"The  storm  gave  the  first  real  test  of  the  power 
of  electricity  to  contend  with  the  snow,  and  the 
result  has  been  a  most  gratifying  success  to  its 
most  Sanguine  friends,  and  at  the  same  time  a 
sad  surprise  to  those  who  have  been  predicting 
a  sure  defeat  when  the  snow  storm  came.  Al- 
though all  horse  cars  have  had  four  horses  at- 
tached to  them,  they  have  had  a  hard  time 
laboring  through  the  drifts  and  heavy  snow, 
and  hive  crawled  along  at  a  snail's  pace,  even 
where  the  tracks  have  been  cleared  by  the  snow 
plows.  While  the  poor  horses  hive  tugged  and 
strained  to  pull  the  heavily  laden  cars,  the  elec- 
tric cars  have  glided  along  with  scarcely  a 
noticeable  diminution  of  speed,  and  even  where 
the  snow  on  the  tracks  has  heen  up  even  with 
the  pans  under  the  motors,  the  cars  have  gone 
along  as  though  such  a  thing  as  snow  was  un- 
known, the  little  rail  ploughs  cleaning  the  way 
in  front  of  the  wheels  as  readily  and  as  cleanly 
as  could  be  desired." 


The  Electric  Light  in  Mexico. — Some  no- 
table shipments  of  electrical  apparatus  have  just 
been  made  from  St.  Louis  to  the  Republic  of 
Mexico.  The  Heisler  Ele:tric  Light  Company 
recently  forwarded  two  car  loads  of  electrical 
apparatus,  including  dynamos,  regulators,  sock- 
ets, lamps,  street  and  indoor  fixtures,  wire,  in- 
sulators, pins,  etc..  for  the  complete  installation 
of  Heisler  long-distance  incandescent  plants  in 
the  cit;es of  Durango  and  Aguas  Calientes.  Both 
of  these  cities  are  to  be  lighted  exclusively  by 
the  Heisler  system,  and  sufficient  dynamo  ca- 
pacity will  be  provided  for  a  large  amount  of 
commercial  lighting.  It  is  expected  that  these 
plants  will  b?  in  operation  by  May  ist  On  ac- 
count of  he  high  cost  of  fuel  the  steam  plants 
will  be  of  the  most  approved  type,  compound 
condensing  high-speed  engines  being  used. 


Transformation  of  Electricitv  Into  Work. — 
An  electric  current  may  do  various  kinds  of 
work,  chemical,  magnetic,  mechanical  and 
thermal.  These  kinds  of  work  are  represented 
respectively  by  the  storage  battery  and  electro- 
plating battery,  the  electro  magnet,  the  electro 
motor  and  the  electric  light.  In  every  case  where 
a  current  does  work  that  work  is  done  by  the  ex- 
penditure of  part  of  the  energy  of  the  current, 
and  heat  is  generated.  Electricity  in  motion  is 
transformed  into  heat  by  resistance.  A  striking 
illustration  of  this  is  seen  in  the  electric  light. 
There  the  resistance  to  the  flow  of  the  current 
is  so  great  that  intense  heat  is  developed,  and 
consequently  light. 

Sprague  Electric  Railway  and  Motor  Direc- 
tors.— The  following  named  gentlemen  were, 
on  the  4th  inst.,  elected  directors  of  the  Sprague 
Electric  Railway  &  Motor  Company  :  H.  Vil- 
lard,  J.  H.  Herrick,  E.  H.  Johnson,  F.  J. 
Sprague,  Samuel  Insull,  J.  S.  Wise,  C.  H.  Cos- 
ter, C.   A.   Spoffard,   A.   Marcus. 


The  Phonograph. — A  curious  use  has  been 
found  for  the  phonograph.  It  was  produced  at 
the  funeral  of  a  clergyman  in  order  that  a  sermon 
of  the  deceased  upon  himself  might  be  heard  by  the 
mourners. 

The  March  of  the  Motor. — The  Citizens' 
Passenger  Railway  Co.  of  Norristown,  Pa.,  are 
going  to  substitute  electricity  for  horse  power. 


Germany  Controls  a  Cable.  —  Germany  has 
bought  the  Hamburg  and  Heligoland  cable  for 
$48,000,  thus  controlling  a  cable  to  England. 
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ELECTRICAL     PATENTS    ISSUED    MARCH 

4TH. 


422,419.  Armature.  Charles  D.  Jenny,  In- 
dianapolis, Ind. 

422. 43S.  Automatic  Switch  for  Regulating 
the  Power  of  Electric  Batteries.  Geo.  B  Pen- 
nock,  Brooklyn.  N.  V. 

422.445.  Supporting  Frame  for  Electric  Rail- 
way Motors.      Edward  D.  Priest,  Lynn,  Mass. 

422.446.  Arc  Lamp.  George  C.  Py'e,  Indian- 
apolis, Ind.,  assignor  to  the  National  Electric 
Head- Light  Company,  same  place 

422.456.  Carbon  for  Electric  Lamps.  Wal- 
ter F.  ;-mith,  Philadelphia,  Pa.,  assignor  to  the 
United  Electric  Improvement  Company,  Glou- 
cester City,  N.  J. 

422.457.  Treatment  of  Storage  Battery 
Plates.  Charles  Sorley,  New  York,  X.  V.,  as 
signor  to  the  Anglo-American  Elect' ic  Light 
Manufacturing  Company  of  West  Virginia. 
Or.ginal  application  filed  November  12,  1S89 
Div.ded  and  this  application  filed  December  19, 
1889. 

422.504.  Secondary  Battery.  Stanley  C.  C. 
Currie,  Philadelphia,  Pa.,  assignor  to  the  United 
Gas  Improvement  Company,  same  place. 

422.505.  Secondary  Battery.  Stanley  C.  C. 
Curne,  Philadelphia,  Pa.,  assignor  to  the  Unied 
Gas  Improvement  Company,  same  place. 

422,511.  Dynamo  hlectric  Machine.  Rudolf 
Eickemeyer,  Vonkers.  X.  V. 

422,512  Eleciro  Magnet.  Rudolf  Eicke- 
meyer, Yonkers,   N.  Y. 

422524.  Automatic  Circuit  Breaker.  Marion 
C.  Happoldt,  Providence,  R.  I. 

422,533.  Secondary  Battery  Plate.  Wm.  P. 
Kookogey,  Brooklyn,  N.  Y. .assignor  to  the 
Kookogey  Electric  Company. 

422 .550.  Compound  Insulating  Layer  for 
Electric  Co. Is.     Elihu  Thomson,  Lynn,  Mass. 

422,556.  Electric  Motor.  Henry  E.  Walter, 
Schenectady,  N.  Y. 

422.577.  Apparatus  for  Speaking  Telephones. 
Thomas  A.  Edison,  Menlo  Park,  N.  J.,  and  Ezra 
T.  Gilliland,  Boston,  Mass. 

422.578.  Telephone  Repeater.  Thomas  A. 
Edison.  Menlo  Park.  N.  J. 

422.579.  Telephone  Repeater.  Thomas  A. 
Edison,  Menlo  Park,  N   J. 

422.591.  Suspens:on  Device  for  Incandes- 
cent Lamps.  Hiram  W.  Hayden  and  Charles 
S.  Dikeman,  Waterbury,  Conn.,  assigno:sto  the 
Holmes,  Booth  &  Haydens,  New  York,  N.  Y. 

422.592.  Reflector  for  Incandescent  Lamps. 
Frank  Holman,  Brooklyn,  N.  Y. 

422,604.  Printing  Telegraph  Receiver. 
Henry  Mahnken,  New  York,  N.  Y.,  assignor 
to  the  Commercial  Telegram  Company,  same 
place. 

422,645.  Electric  Railway.  Sidney  H. 
Short,  Cleveland,  Ohio. 

422,654.  Electric  Time  Alarm  and  Annuncia- 
tor.    Nathan  H.  Suren,  Fort  Worth,  Tex. 

422,672.  Galvanometer.  John  Waring, Man- 
chester, Conn. 

422  681.  Armature  for  Electric  Machines. 
John  C.  Wray,  Peoria,  111. 

422,705.  Switch.  Adolph  Berrenberg,  Somer- 
ville,  and  Jacob   LTmbehend,  Cambridge,  Mass. 

422,722.  Automatic  Telephone  Call.  Henry 
L.  Carpenter,  Minneapolis,  Minn. 

422.730  Method  of  Electric  Welding.  Chas. 
L.  Coffin,  Detroit,  Mich. 

422,732.  Magnetic  Separator.  Gurdon  Conk- 
ling,  Glens  Falls,  N.  Y. 

422,746.  Electrical  Induction  Apparatus  or 
Transformer.  Michael  Yon  Dolivo-Dobro- 
wolsky,  Berlin,  Germany,  assignor  to  the  Allge- 
meine  Elektricitats-Gesellschaft,  same  place. 

422,755.  Electromotor  Engine.  Sebastian 
Z.  de  Ferranti,  Hampstead,  County  of  Middle- 
sex, England.  Patented  in  England,  September 
13,  1887,  No.  12,418  ;  in  France,  August  2, 
1888,  No.  192,192,  and  in  Belgium,  August  3, 
1888,   No.  82,780. 

422,765.  Telephone  Switch  System.  Claude 
C.    Gould,    Batavia,  assignor    to    the    Eastern 


Electrical  Manufacturing  Company,  Wheat- 
field,  N.  Y. 

422,773.  Electro  Magnetic  Annunciator. 
Cornelius  J.  Hamilton,  Philadelphia,  Pa. ,  assig- 
nor to  the  Novelty  Electric  Company,  same 
place. 

422, Si  1.  Lighting  Fixture.  Paul  C.  J.  Le- 
maire,  New  York.  N.  Y.,  assignor  to  Bergmann 
A  Company,  of  New  York. 

422,855.  Pulsating  Electric  Genera'or.  Chas. 
J.  Van   Depoele.  Lynn.  Mass. 

422.  S57.  Alternate  Current  Pulsating  S\v>tem. 
Chailes  J.  Van  Depoele,  Lynn,  Mass.  Original 
application  filed  March  23,  18S9.  Divided  and 
this  application  fil-d  October  4,  1889. 

422.858.  Converting  Continuous  into  Pulsat- 
ing Electric  Currents.  Charles  J.  Van  Depoele, 
Lynn,  Ma-s.  Original  application  filed  March 
23.  1889.  Divided  and  this  application  filed 
October  4,  1889. 

422.859.  Pulsating  Current  System.  Charles 
J.  Van  Depoele,  Lynn,  Mass.  Original  appli- 
cation fi  ed  March  23,  1S89.  Divided  and  this 
application  filed  October  4,  1889. 

422.860.  Multiple  Current  Pulsating  Genera- 
tor.    Charles  J.  Van  Depoele,  Lynn,  Mass. 

422.862.  Regulatng  Elect'ic  Motors.  Geo. 
A.  Washburn,  Cleveland.  Ohio,  assignor  to 
Ford  &  Washburn,  same  place. 

422.863.  Armatuie  for  Dynamos,  etc.  Geo. 
A.  Washburn,  Cleveland,  Ohio,  assignor  to 
Ford  &  Washburn,  same  pace. 

422,895.  Manufacture  of  Carbcns  for  Elec- 
tric Lamps.  Walter F.  Smith  Philadelphia,  Pa., 
assignor  of  the  LTnited  Electric  Improvement 
Company,  Gl'  ucesterCity,  N.  J. 


ELECTRIC  MOTORS. 


The  Voltaic  Arc. — If  two  pointed  pieces  of 
carbon  are  joined  by  wires  to  a  generator  of  elec- 
tric currents,  and  are  brought  into  contact  for  a 
moment  and  then  drawn  apart  to  a  short  distance 
an  electric  arc  is  produced  between  the  points  of 
carbon,  and  a  brilliant  light  is  emitted  by  the 
white  hot  points  of  the  carbon  electrodes.  This 
phenomenon  was  discovered  in  1S09  by  Sir 
Humphrey  Davy,  and  its  explanation  seems  to  be 
that  before  contact  the  difference  of  potential  be- 
tween the  points  is  not  sufficient  to  produce  a 
spark  across  an  air  space  of  over  one-ten-thou- 
sandth of  an  inch,  but  when  the  carbons  are  brought 
into  contact  a  current  is  established.  On  the  sep- 
aration of  the  carbons  the  momentary  extra-current 
due  to  self-induction  of  the  circuit,  which  possesses 
a  high  electromotive-force,  leaps  across  the  space 
and  in  so  doing  volatizes  a  small  quantity  of  car- 
bon between  the  points.  Carbon  vapor  being  a 
fair  conductor,  permits  the  continuance  of  the  flow 
of  the  current  across  the  gap,  if  it  is  not  too  great ; 
but  as  the  carbon  vapor  has  a  very  high  resistance 
it  becomes  intensely  heated  by  the  passage  of  the 
current,  and  the  carbon  points  also  grow  hot. 
Since,  however,  solid  matter  is  a  better  radiator 
than  gaseous  matter,  the  carbon  points  emit  a 
light  of  much  greater  intensity  than  the  arc  it?elf, 
though  they  are  not  so  hot.  The  most  refractory 
substances,  such  as  flint,  diamond,  etc.  melt,  and 
gold  and  platinum  are  actually  vaporized  by  the 
intense  heat  of  the  arc.  When  the  arc  is  produc- 
ed in  the  air  the  carbons  are  slowly  consumed  by 
oxidization.  It  is  observed,  also,  that  particles  of 
the  positive  carbon  are  torn  away  and  some  of 
these  are  deposited  on  the  negative  carbon.  By 
this  process  the  positive  carbon  becomes  shorter, 
and  convex  at  the  arc  end,  while  the  negative  car- 
bon by  the  constant  accretion  is  added  to  in 
length.  The  resistance  of  the  arc  may  vary,  ac- 
cording to  circumstances,  from  0.5  ohm  to  100 
ohms.  To  produce  a  satisfactory  light  a  minimum 
electro-motive-force  of  40  to  50  volts  is  necessary, 
and  the  current  must  be  at  least  from  5  to  10  or 
more  amperes.  Arc  lights  of  an  illuminating 
power  of  less  than  100  candles  cannot  be  main- 
tained steady  in  practice  and  are  uneconomical. 


VARUIS  PLEAS  ABOUT  THEM  EXPRESSED  IX  LETTERS 
AND  LECTURE  BEFORE  THE  BUFFALO  ELECTRICAL 
SOCIETY — A  PAPER  ON  THE  SPRAGUE  SYSTEM  BE- 
FORE THE  ELECTRICAL  SOCIETY — ANSLEY  D. 
WHITE  HAS  MORE  TO  SAY  ABOUT  STORAGE  BAT- 
TERIES. 

Mr.  E.  E.  Higgins  delivered  an  interest  ng 
talk  March  3,  bef  re  the  Buffalo  Electric  Society 
on  a  subject  which  is  at  present  attracting 
much  attention,  namely:  "The  Sprague  Elec- 
tric Street  Car  Motor. " 

Ater  describing  the  manner  in  which  the  car 
is  propelled  by  electricity,  he  defined  the 
heaviness  of  a  current  necessary  to  produce 
death.  The  danger  line  was  750  volts;  below 
that  it  was  impossible  to  kill  a  human  being 
unless  special  artificial  means  were  taken  to 
increase  the  effect. veness. 

Mr  Higgins  then  went  back  to  the  time 
when  electric  cars  originated,  and  traced  their 
improvement  to  the  present  time.  The  first 
was  a  storage  battcy,  then  came  the  central 
station  motor  with  three  rails,  ihe  current 
being  conducted  along  one  rail  and  returned 
on  the  others.  The  trolley  came  next,  but 
difficulties  were  experienced  in  continuing  con- 
nection with  the  ove  head  wires,  as  two  were 
used  at  first.  This  was  overcome  later  when 
the  underw.re  connection  was  invented.  The 
modern  road  dated  from  the  time  the  Rich- 
mond road  was  put  in  operation,  in  February, 
1888.  Improvements  were  gradually  made  in 
placing  the  motors  and  many  other  particulars. 
The  Sprague  feeder  system  maintained  an  even 
pressure  along  the  line  by  inoculating  strength 
at  intervals  The  chief  points  of  difference  be- 
tween the  Sprague  and  the  Thompson-Houston 
system  were  the  manner  of  stopping  the  car, 
and  the  feeding  process,  which  was  not  prac- 
ticed by  the  latter  company  as  a  rule. 

There  are  194  overhead  wire  lines  now  in 
existence  in  134  cities,  Mr.  Higgins  said.  In 
speaking  of  the  storage  battery,  he  said  every- 
one hoped  that  would  soon  be  perfected.  At 
present  it  was  unreliable,  although  it  gave  ex- 
cellent service  at  times.  The  Beverly  &  Dan- 
vers  road,  which  so  much  has  been  said  of, 
was  the  property  (  f  the  Lnion  Car  Company, 
and  was  used  by  it  for  experimental  purposes, 
and  it  must  be  remembered  that  repots  of  its 
success  comes  from  the  Union  Car  Company. 
The  Sprague  Company  was  working  as  hard 
as  anyone  to  make  a  success  of  the  storage 
battery,  but  it  must  be  confessed  that  at  pres- 
ent it  was  impracticable. 

The  discussion  which  followed,  more  con- 
cerned the  strength  of  the  electric  current  than 
the  serviceabil  ty  of  the  system.  To  Mr  Hig- 
gins was  given  a  vote  of  thanks  for  his  enter- 
taining talk. 

Disappearance. — Mr.  Frank  McGowan,  who 
was  connected  with  the  Edison  laboratory  in 
Orange.  N.  J  ,  suddenly  disappeared  from  his 
home  in  that  place  and  has  not  been  heard  from 
since  January  15th  last.  Mr.  McGowan  is  the 
person  whom  Mr.  Fdison  sent  to  South  America 
some  years  ago  to  find  a  certain  plant,  the  fibre  of 
which  was  to  be  used  in  making  the  filament  for 
the  Edison  incandescent  lamps.  McGowan,  after 
severe  hardships,  finally  found  the  object  of  bis 
mission,  although  he  contracted  a  fever  during  his 
search  in  the  unhealthy  climate.  He  was  very  ill 
for  a  time,  and  was  cared  for  by  a  wealthy  Spaniard 
During  his  illness  he  was  nursed  by  the  Spaniard's 
daughter  who  was  reported  to  be  a  very  beautiful 
woman.  Their  acquaintance  developed  into  a 
love  affair,  and  Mr.  McGowan*s  friends  suspect 
that  he  has  gone  back  to  South  America,  and  will 
return  with  the  young  lady  as  his  bride. 


City  Electrician. — The  Omaha  City  Council 
has  recently  created  the  office  of  electrician  for 
that  city. 


Personal. — Mr.  W.  H.  Markland,  the  electric- 
ian of  the  Pennsylvania  Railroad,  is  the  proudest 
man  in  his  State.  The  boy  was  born  on  the 
morning  of  Feby.  27. 
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NEW  BOOKS. 


"How  to  Preserve  Health"  is  the  title  of  a 
book  just  issued  by  the  Exchange  Printing  Com- 
pany, of  New  York.  The  object  of  the  book,  ac- 
cording to  the  introduction,  is  to  instruct  its  read- 
ers what  to  do  that  they  may  preserve  and  enjoy 
health  and  avoid  sickness,  in  so  far  as  human  fore- 
sight can  accomplish  these  ends. 

Dr.  Louis  Barkan,  the  author,  has  ably  covered 
a  great  deal  of  ground,  and  the  volume  is  full  of 
information  on  this  important  subject — the  one  that 
concerns  the  human  race  more  than  any  other. 
"  It  is  easier  to  prevent  disease  than  to  cure  it  "  is 
the  key-note  to  the  work,  and  anyone  following 
the  advice  contained  in  its  pages  cannot  fail  to  en- 
joy the  greatest  of  all  blessings  to  the  human  race — 
good  health.  Dr.  Barkan  is  an  advocate  of  the 
electric  light  on  account  of  its  being  better  for  the 
eye  than  any  other  light,  and  from  a  hygienic 
point  of  view.  It  is  well  known  that  the  electric 
light  is  the  healthiest  of  all.  The  volume  also 
gives  directions  for  treatment  in  case  of  lightning 
striking  a  person,  and  states  that  recoveries 
are  on  record  after  an  hourof  suppos  d  death  from 
lightning. 


Induction  Tele;ueter.  —  An  arrangement 
called  an  induction  telemeter,  comprising  in- 
duction cods  and  a  telephone,  is  used  in  Ger- 
many for  registering  the  indications  of  a  distant 
thermometer.  It  is  so  arranged  that  when 
there  is  silence  in  the  telephone  the  indications 
of  the  recording  instruments  are  identical. 

Liverpool  Dock.  Railway.  —  It  is  expected  that 
the  Liverpool  Docks  (Overhead)  Railway  will 
be  entirely  c  /mpleted  by  July,  1891.  Elec- 
tricity will  be  the  motive  power  ;  but  no 
definite  system  will  be  adopted  unt  1  the  last 
possible  moment,  in  order  that  the  best  may  be 
obtained. 

Sprague  Electric  Railway  and  Motor  Direc- 
tors.— The  following  named  gentlemen  were, 
on  the  4th  inst. ,  elected  directors  of  the  Sprague 
Electric  Railway  &  Motor  Company  :  H.  Vil- 
1  rd,  J.  H.  Herrick,  E.  H.  Johnson,  F.  J. 
Sprague,  Samuel  Insull,  J.  S.  Wise,  C.  H.  Cos 
ter,  C.  A.  Spoffard,  A.  Marcus. 


The  Canadian  Atlantic  Cable. — The  act  to  in- 
corporate the  Canadian  Cable  Company,  says 
the  Montreal  Herald,  has  passed  the  committee 
on  railways  and  canals,  etc.,  and  that  journal 
adds,  little  time  will  probably  be  lost  "in  supply 
ing  that  much-felt  want,  an  independent  Cana- 
dian cable."  The  promoters  are  stated  to  be 
"good  and  substantial  men,  "and  it  is  added  that 
the  money  needed  will  be  forthcoming  without 
much  urging.  The  cable  is  to  be  laid  from  Clew 
Bay,  Ireland,  to  a  point  not  yet  decided  upon, 
on  the  north  shore  of  the  St.  Lawrence,  and  will 
there  be  connected  with  other  lines  over  the 
American  continent.  It  is  only  a  wholly  inde- 
pendent, non-amalgamative,  non-leasable  and 
non-purchasable  line  which  would  have  any  in- 
fluence in  reducing  cable  rates. 


Mr.  George  C.  Hale,  Chief  of  the  Fire  De- 
partment at  Kansas  C  itv.  Mo  ,  makes  the  state- 
ment that  no  fire  there  has  ever  been  able  to 
extend  be\ond  the  four  walls  His  system  of 
re(  o  tin?  fires  is  a  unique  one.  He  relies  en- 
tirely upon  private  and  public  tele  hones  to 
conv-y  the  alarm  to  station  houses.  He  claims 
that  by  these  me'hods  of  communicat  on  more 
prompt  results  are  obtained  than  by  having  an 
organized  system  with  boxes  separated  several 
blocks  apart. 


Electricity  on  the  Alps. — The  proposed  rail- 
way up  the  Jungfrau,  which  is  to  be  almost 
entirely  underground,  will,  when  completed,  be 
lighted  by  electricity. 


The  Youngstown,  Ohio,  council  has  decided 
not  to  establish  a  municipal  lighting  plant. 


Outfits  to   run    INCANDESCENT    LAMPS  from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 


MASON, 

Manufacturing  Electrician, 
120   PARK    AVENUE,    BROOKLYN,  N.  Y. 


SHAVER    MULTIPLEX   TELEPHONE. 

Capacity  for  private  lines  2  miles. 

TRUNK  LINES  comprising  a  number  of 
Telephones  upon  one  circuit,  and  EX- 
CHANGES for  short  lines  switching  direct 
one  station  with  another.  The  only  me- 
chanical phone  which  works  during  rain  and 
wind  storms. 

AGENTS  WANTED. 

THE  SHAVER  CORPORATION, 


78   CORTLANDT   ST. 


NEW   YORK. 


Leonard  Paget. 


Charles  J.   Kintnkr 


PAGET  &  KINTNEE, 

Chemical  &  Electrical  Experts  &  Electrical  Engineers 

Domestic  and  Foreign   Patents. 


No.  45  Broadway. 


New  York. 


WANTED— Manufacturers  to  know  that 
we  will  give  free  site,  with  right  to  pur- 
chase lands  adjoining-,  to  responsible  manufac- 
turers who  will  locate  with  us.  The  land  is 
situate  along  the  main  line  of  Penna.  Railroad, 
in  Westmoreland  County,  Pa.,  2S  miles  from 
Pittsburgh  (all  shipping  rates  same  as  Pgh.)  in 
the  heart  of  the  Great  Natural  Gas  Belt,  adja- 
cent to  gas  and  water  mains  ;  is  all  underlaid 
with  coal.  Address 
Enterprise  Land  Company,  Greensburg,  Pa. 


FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  grow- 
ing town  of  8,000  population.  Best  equipped 
plant  in  Wisconsin  ;  well  established  ;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.  Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KNAPr, 
62  South  Canal  Street,  Chicago,  111. 


SJ"ox-    Sale. 

The  controlling  interest  in  an  elec  ric  light  com- 
pany, in  city  of  15.000  inhabitants.  Desirable  con- 
tract with  city  for  street  1  ghting  Demand  for 
private  lights  greater  than  present  capacity  of 
plant.  Everything  in  first-class  condition  and  on 
a  paving  basis.    For  particulars  address, 

J.  H.  HICKMAN.  Pres  .  Electric  Light  Co.. 

OWENSBORO.    KY. 


& 


I^YELECTRIC-LlGHT-f 
&  PoWEf\  Co. 


ffie^iW 


New  York  Electric  Supply  Co., 

MANUFACTURERS,    IMPORTERS    AND    DEALERS    IN 

Electric  Supplies 

O  _F      ZFSV -EIR."^      DESCRIPTION, 

Electric  &i§Kl,TeIepKone  M  Tele^r^pK  Jlpp^nJus, 

DYNAMOS,  ELECTRIC  MOTORS, 

Primary    and    Storage    Batteries,    &c, 

94    LIBERTY    STREET,    NEW    YORK. 

THE  CLARK  SYSTEM°'ARC  LIGHTING, 

The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    bv   the    CLARK    ELECTRIC    CO.,    192    Broadway,    New   York. 


The  Telegraphers'  Mutual  Benefit  Association. 

A  FRATERNAL  LIFE  INSURANCE  SOCIETY. 

INSURANCE,    $1,000. 

TWENTY-THIRD  YEAR. 

For    Particulars,    Address   THOMAS    E.   FLEMING,    Secretary 
box   3175,   Tsr:Erw   ^z-ork. 


GOLD  AND  STOCK  LIFE  INSURANCE  ASSOCIATION 

THIRTEENTH  YEARc 

For  Telegraphers  and  Others  in    Electrical  Service 

INITIATION  FEE,  $1.00.    DUES,  50c  per  Month.  INSURANCE,  $600.00. 
In  Payments  of  $59. OO  per  Month  for  One  Year. 
WM.   J.    DEALY.   Secretary, 
(Room  58.)  195   Broad-way,   New   York 


PERFECTLY  RELIABLE .  MO  DANGEROUS  CURHEm^ 


urninr. 

6  AT~VEffy~L 
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PROF.    HI.   .^ROIbT'S 

ELECTRIC  CURRENT   COUNTER. 

PATENTED. 
GOLD  MEDAL  AWARDED  AT  MELBOURNE  EXHIBITION,    1888-89. 

The  most  reliable  and  simplified  Electric  Meter  ever  invented.     Guaranteed  correct  for  small  and  large  currents. 

Hill  for  Direct  Two-Wire,  Three- Wire,  Five-Wire  to  Nine-Wire,  and  all  Alternating  Systems,  in  sizes  from  15  up  to  any  number 
of  amperes.      Every  counter  measures  correctly  the  amount  of  current  consumed  from  a  fraction  of  an 

ampere  up  to  its  full  capacity. 

Adopted  by  Siemens  &  Halske.  Berlin.  Germany  :  Edison  Company.  Berlin,  Germany  :  Municipal  Electric 
Lighting  Works.  Berlin,  Germany,  and  others.  Exclusively  used  in  Paris.  Vienna,  Constantinople  and 
oilier   European   cities. 

In  use  by  European  Central  Stations  measuring  over  fit)  million  watts.  Unquestioned  superiority. 
Indispensable  for  Central  Station  work.  Amount  of  current  consumed  may  be  ascertained  at  a  glance,  the 
dials  being  constructed  on  the  same  principle  as  the  gas   meter  dials. 


OPINIONS    OF    AMERICAN     ELECTRIC     LIGHT    COMPANIES 

Dover,  N.  H. 
We  have  tested  the  Aron  Counter  and  have  no  reason  to 
doubt   its  reliability.      We  beg  to  enclose  order  for  a  few 
counters  of  75  to  100  amperes. 

H.  W.  BURGETT, 
Treasurer  Do\er  Electric  Light  Co. 


gard  to  care  of  same,  and   satisfactory  readings  have  teen 
obtained.  Yours  very  truly, 

C.  J.  HELD, 
General  Manager  Edison  Illuminating  Light  Co. 


r      1 


San  Franciso,  Cal. 
The   Aron  Counter  is  the  best  instrument  we  have  ever 
seen.  We  have  thoroughly  tested  the  Counter  for  alternating 
current  and  are  satisfied  that  it  will  work  correctly. 
GEO.  H.  ROE, 
Secretary  San  Francisco  Electric  Light  Co. 

Bkooklyn,  N.  V. 
We  have  four  Aron  Counters  in    use  for  some  months, 
during  which  time  no  trouble  has  been  experienced  in  re- 


Manchester,  Conn. 
We  find  that  the  Aron  Counters  register  as  accurately  as 
is  necessary  for  the  purpose  to  which  such  meters  would  be 
applied.       We    have    perfectly    satisfied    ourselves    of    their 
adaptability. 

WM.  A.  ANTHONY. 
Mather  Electric  Light  Co. 


Dear  Sir  :■ 
factorily. 


Lynn,  Mass. 
-The  Aron  Electric  Counter  works  very  satis- 
Yours,  etc., 

THOMSON-HOUSTON  CO. 


FOR    PRICES    AND    PARTICULARS,    ADDRESS: 


W.    KACXENTHAL,    Sole   Manufacturer   and   Importer,   21   BEEKMAN  STREET,   NEW   YORK, 


1FOTJIS1  TAIN      A.KTID      STYLO      FEISTS-       fountain   Pens,  $1.50  and  upwards 


The  FOUNTAIN  PEN  consists  of  a  highly  finished  hard  rubber  holder,  fitted  with  superior  14-kt.  GOLD  PEN  to  suit  any  writer. 

"INDEPENDENT" STYLOGRAPHIC  PEN.  mcm.*u»fSg^Jg.°*^^T**KR±*Txi> 

Writes  as  smoothly  as  a  Lead  Pencil  and  is  ALWAYS  READY  FOR  USE. 

J„UEkLRlCH  &  CO..106  and  108  Liberty  St.,  New  York. 

~j3TJTtfi*r:E!:E_.ir" 


J-     H.     :BXJ3NTI^rE!3L.IL.     dfc 

S'JL'-Eii  Mil    1      T  j  H  J  \j     H  \  h?,  tr 


OO'S 

KEYS. 


SOLID 
UNNION 


Over  73,000  now  in  use, 


THE  ONLY  PERFECT  KEY. 


J.  H.  BUNNELL'S  PATENT, 
Feb.    15th,  1881. 


Legless  Pattern  Steel  Lever  Key. 


A  Beautiful  and  Perfect  Key 
suitable  for  use  on  fine  desks, 
or  wherever  a  Legless  Key  is 
preferable.  PRICE,  carefully 
boxed,  and  sent,  prepaid  by 
mail,  to  any  part  of  the  United 
States,  $2.25. 


Telegraphers  cannot  fail  to  have  noticed  th,.t  upon  the  introduction  of  the  BUNNELL 
STEEL  LEVEB  KEY  over  eight  years  since,  it  at  once  achieved  a  vast  popularity,  such 
as  never  before  attached  to  any  specialty  in  Telegraph  Instruments,  and  that  this  popu- 
larity has  continually  increased,  ami  is  still  increasing. 

It  will  also   he  noticed    bj  ,hers.  that  since  the  STEEL  LEVER  KEY  was 

introduced,  a  brood  of  "improved"  keys  has  been  hatched  and  pot  forward  from  various 
sources  from  time  to  time  each  one  made  to  look  as  much  like  the  STEEL  LEVER 
KEY  as  possible,  OI  made  with  some  kind  of  a  "steel  lever."  or  "patent  lever."  and 
in  every  case  claiming  all  the  merits  possible  and  impossible  that  language  could 
describe.  Most  of  these  "improved  keys"  have  become  exterminated  by  the  force  of 
their  o.vn  worthlessness.  Years  of  practical  test  in  the  use  of  THOUSANDS  of  BUN- 
NELL STEEL  LEVEB  KEYS  throughout  America  demonstrates  their  perfection  and 
popularity.      BE   NUT    DECEIVED  BY  THE  ABSURD  IMITATIONS. 

THE  BUNNELL  STEEL  LEVER  KEY  is  more  durable,  and  in  every  respect  better  than  any  other  for  rapid  and  perfect 
sending  for  the  following  reasons  : 

The  Lever  is  only  one-half  the  weight  of  the  ordinary  brass  levc-  a?  generally  made. 

The  entire  Lever  and  Trunnions  together  bein^  made  of  Z»  <•' o«t' piece  of  fine  wrought  steel,  the  common  defect  of  loose  trunnions  is 
avoided,  the  strength  of  a  heavy  brass  lever  is  obtained  with  much  loss  weight  of  metal,  and,  by  the  perfect  bearing  which  the  solid  trunnion 
gives,  together  with  the  use  of  hardened  pint 'inn  point*,  fitickkig  is  absolutely  prevented. 

The  size  and  proportions  are  such  as  to  make  it  the  most  perfect  operating  key  possible  to  obtain,  either  for  the  hand  of  the  skilled  anrf 

rapid  expert,  or  the  beginner.  Price,  $1.75.    Finely  Finished,  and  Lever  Nickel  Plated. 


This  form  is  especially  convenient  for  operators 
who  wish  to  possess  their  own  private  key.  as  it 
can  be  readily  placed  anywhere  or  removed  with- 
out boring  holes. 


J.     H. 


•Steel  Lerer  Keys  sent  by  mai!,  to  any  part  of  the  '"ana/la  on  receipt  yf  price,  by  Rrgi  r  or  Honey  Order. 

>-.■.    SEND    FOR   OUR    -V23  W  CATALOGUE    No     10  OF   MARCH,  1889.  -£» 

BUNNELL     &    CO.,  76   Cortlandt   Street,  NEW 


YORK. 


Bottonn — Elec  Instrument  Making $1 

Du     Moncel —  Electro-magnet.-,    irans.    by', 

Wharton ■■ 

Funic—  History  of  Elec  T.-legni|  by 3 

He  Iges  —  KI.e.  Light  Precautions 1 

Holmes— Electi  ic  Light  ng 1 

H  spitiilier— Domestic  El«ctricify 3 

Munro  and  Jamieson  l'ocket-book 1 

Solomons,  Sir  U. — Accumulators 1 

Stephens— Electric  Lighting 1 

Walker — Dynamo  Building J| 

Catalogue  and  circulars  free  on  applicatina. 

E.  &  F.  N.  SPON, 

12  Cortlandt  St.,  NEW  YORI 

Telegraph  Poles 

I  am  prepared  to  furnish  any  nui 
ber  on  short  notice,  both  cedar  ai 
cypres- s.  Parties  wishing  to  buy» 
save  money  by  giving  me  a  chance 
bid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  9th  and  Broadway, 

KANSAS    CITY,  Ml 


J.  B.  SABINE, 

COUNSELOR  AT  LAW. 

Electrical  Patents; 

18  1     BROADWAY, 
New  York. 
Specialty      Electrical      Patents 


Headquarters  for  Type  Writer  Supplie 

RIBBONS.  CARBON  AND  MANIFOLD  PAPERS. 

Full  line  of  papers  specially  selected  for  use  on 
writing  machines.  Pads  for  Yost  writing  mach 
Sample  books  and  price  lists  furnished  on  applicat 

THE  S.  T.  SMITH  CO ,     H  Park  Place,  V. 
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THE  ELECTRICAL  INVESTIGATION. 


The  Committee  on  General  Laws  in  the  State 
Senate  continued  their  investigation  into  elec- 
trical matters  on  March  14th.  A.  D.  Van  Gisen, 
who  said  he  was  Inspector  of  Electric  Wires  for 
the  Board  of  Fire  Underwriters  for  New  York, 
Brooklyn,  Jersey  City,  and  smaller  cities 
named,  thought  that  proper  insulation  would 
prevent  fire. 

He  could  not  say  positively  that  he  knew  of 
any  case  where  a  fire  had  been  the  result  of 
accident  to  electric  light  wires.  He  did  not 
think  that  it  was  possible  for  anybody  to  tell 
that  electric  wires  had  caused  the  fire  unless  he 
had  seen  the  actual  beginning  of  the  fire. 

In  regard  to  his  method  of  examining  build- 
ings after  wires  had  been  put  in,  he  declared 
that  he  had  endeavored  to  keep  all  high  tension 
wires  out  of  buildings.  His  experience  was 
that  converters  were  safe.  The  companies 
made  no  difference  in  the  rate  charged  for  in- 
surance whether  the  current  used  was  high 
tension  or  low  tension.  He  did  not  know  what 
"underwriters  wires"  were. 

William  A.  Anderson,  Superintendent  of  the 
Survey  Department  of  the  New  York  Board  of 
Fire  Underwriters  said  the  Board  had  never 
made  any  reduction  on  account  of  the  introduc- 
tion of  electric  light  into  a  building.  In  regard 
to  the  safety  of  electric  light  wires  Mr.  Ander- 
son thought  that  they  were  as  safe  as  gas  if  the 
rules  of  the  Board  were  obeyed. 

He  knew  of  no  great  fire  which  had  been 
caused  by  electric  lighting  wires.  In  answer 
to  the  expert,  Mr.  F.  W.  Jones,  Mr.  Anderson 
said  that  the  wire  known  as  "Underwriters 
wire"  was  not  sanctioned  by  the  Board  of 
Fire  Underwriters. 


Why  the  manufacturers  used  that  name  he 
did  not  know,  unless  it  was  done  to  sell  the 
wire.  The  Board  exercise  no  authority  over 
wires  in  the  street.  The  insurance  companies 
frequently  charged  higher  rates  in  buildings  ad- 
joinining  electric  lighting  stations.  In  general, 
he  was  of  the  opinion  that  properly  conducted 
electric  lighting  was  as  safe  as  any  other 
method.  Electric  lighting  was  increasing  rapid- 
ly in  New  York. 

Colonel  Bliss  then  tried  to  find  out  whether  a 
re-examination  was  made  of  buildings  when 
electric  wires  had  been  put  in  after  policies  had 
been  written,  and  the  fact  was  brought  out  that 
there  was  no  regulation  in  regard  to  it.  Then 
there  was  a  discussion  on  the  system  of  exami- 
nation for  insurances,  and  Colonel  Bliss  said 
that  his  house  had  been  lighted  by  electricity 
for  a  year  or  two,  and  that  no  inspector  had 
been  near  it. 

Senator  Brown — "  Is  it  not  true  that  com- 
panies insure  houses  without  making  inquiry  as 
to  the  manner  in  which  the  house  is  lighted?" 
Mr.  Anderson — "  No  sir  ;  it  is  not." 
Senator  Brown — "I  know  that  it  is  ;  for  my 
house  has  been  insured  and  no  one  has  been 
thereto  make  an  examination." 

Henry  Morton,  President  of  the  Stevens  In- 
stitute, of  Hoboken,  testified  that  he  was  of  the 
opinion  that  if  all  the  forms  of  currents  were 
properly  taken  care  of  there  was  no  danger. 
The  high  tension  current  unprotected  was  more 
dangerous  to  life  than  the  low. 

In  regard  to  the  feasibility  of  subways  for 
electric  wires,  Professor  Morton  said  that  up  to 
two  years  ago  he  had  believed  that  the  time 
had  not  come  for  it,  but  having  seen  the  action 
of  subways  in  Chicago  since  then,  he,  in  com- 
mon with  many  other  electricians,  had  come 
to  the  conclusion  that  insulation  for  under- 
ground purposes  was  possible.  Consequently 
underground  wires  were  possible,  and  the  sub- 
way could  be  and  should  be  used  for  safety. 

On  Saturday  the  15th  Messrs.  George  A.  Hamil- 
ton, of  the  Western  Electric  Company  ;  George 
H.  Benjamin,  Prof.  George  W.  Plympton,  of 
Brooklyn ;  E.  W.  Martin,  chemist  of  the  Health 
Department;  Wm.  Maver,  jr.,  of  the  Consolidated 
Telegraph  and  Electrical  Subway  Company,  and 
Schuyler  S.  Wheeler,  expert  of  the  Board  of  Elec- 
trical Control,  testified,  and  Paul  D.  Cravath  read 
letters  from  Sir  William  Thomson,  of  Glasgow, 
Scotland,  who  is  recognized  as  one  of  the  leading 
electrical  authorities  of  the  world  ;  Prof.  Geo.  Forbes 
Dr.  J.  Hopkinson,-  W.  H.  Preece  and  E.  Fesquet, 
of  London,  all  high  authorites.  The  witnesses  as 
well  as  the  letters  all  agreed  that  high  tension  con- 
tinuous or  alternating  currents  can  with  perfect 
safety  be  transmitted  underground,  and  can  also 
be  carried  with  almost  absolute  safety  overhead  if 
properly  insulated.  They  also  agreed  that  under- 
ground was  much  the  better  place  for  electric  light 
wires  in  large  cities. 

In  Europe,  it  appears  from  the  letters  that  alter- 
nating currents  of  2,500  volts  are  carried  on  the 
underground  and  overhead  wires  with  safety.  Prof. 
Forbes  in  his  letter  said  he  had  been  in  New  York 
recently  and  noticed  the  condition  of  electric 
lighting  after  the  raid  on  the  wires,  and  he  re- 
marked this  would  all  have  been  prevented  "if 
the  Board  of  Electrical  Control  had  been  composed 
of  able  and  unbiased  electrical  engineers  or  if  the 
civic  authorities  had  not  lost  their  heads." 

Chemist  Martin  said  ten  thousand  million  cubic 
feet  of  gas  was  manufactured  in  this  city  last  year, 
and  nearly  10  per  cent.,  or  one  thousand  million 
feet,  leaked  into  the  ground,  and  a  large  part  of 
this  comes  out  again,  to  the  injury  of  health. 

In  reference  to  this  inquiry  a  Philadelphia 
paper  gave  utterance  to  the  following:  "In- 
surance companies  in  New  York  appear  to  con- 
duct their  business  in  the  happy-go-lucky  style. 
A  Legislative  investigation  committee  has  de- 
veloped the  fact  that  no  examination  is  made 
of  insured  buildings  in  which  electric  wires 
have  been  strung.  The  Philadelphia  companies 
are  more  careful,  and  it  is  largely  because  of  the 
work  of  Mr.  McDevitt,  of  the  Insurance  Patrol, 


that  Philadelphia  has  enjoyed  almost  complete 
immunity  from  electric  light  fires  since  the  des- 
truction of  the  Temple  Theatre." 


Criminal  Carelessness. — A  good  deal  has 
been  said  in  recent  times  in  the  English  press, 
to  the  effect  that  electric  light  accidents,  such 
as  those  which  occurred  in  New  York  last  year, 
were  quite  beyond  the  range  of  possibility  in 
England,  on  account  of  the  careful  manner  in 
which  the  lines  in  that  country  were  built,  and 
the  close  inspection  they  afterwards  received. 
How  is  it,  then,  that  such  a  condition  of  affairs 
as  that  in  a  case  described  by  the  London 
Electrical  Review  can  be  accounted  for  in  the 
face  of  all  that  has  been  said  to  the  contrary.  A 
complaint  was  made  to  the  Board  of  Trade  in 
London,  of  the  condition  of  a  transformer  fixed 
on  the  wall  of  an  ironmonger's  shop,  in  close 
proximity  to  the  public  entrance  to  the  place. 
The  transformer  was  supplied  with  a  2,000  volt 
alternating  current,  and  had  no  covering  of 
any  sort.  The  terminals  and  connections  were 
exposed  in  such  a  manner  that  even  a  child 
might  accidentally  or  purposely  come  in  con- 
tact with  the  exposed  parts  and  receive  a  fatal 
shock.  This  state  of  affairs  at  this  particular 
locality  had  existed  some  time,  notwithstand- 
ing the  fact  that  the  danger  had  repeatedly  been 
pointed  out. 

Such  criminal  carelessness  and  neglect  would 
not  be  tolerated  one  moment  in  this  country, 
and  we  doubt  if  such  a  flagrant  violation  of 
common  sense  ever  occurred  anywhere  in  the 
United  States. 

Opposed  to  Electric  Roads. — Senator  Vest, 
of  Missouri,  is  a  non-believer  in  electric  rail- 
ways. His  remarks  in  the  Senate  the  other  day 
on  the  question  of  permitting  the  Eckington  and 
Soldiers'  Home  Electric  Road  to  extend  its  lines 
would  indicate  that  he  is  either  not  posted  on 
the  subject,  oris  impelled  by  some  other  motive 
to  oppose  the  measure.  He  has  doubts  about 
a  current  of  500  volts  potential  not  being  dan- 
gerous to  life.  We  would  respectfully  call  his 
attention  to  the  fact  that  recent  tests  in  Buffalo 
have  settled  that  question  beyond  doubt.  A 
horse  received  a  current  of  515  volts  through  its 
body  and  afterwards  walked  off,  with  no  trace 
of  any  ill-effects.  The  horse  kicked  some  while 
the  current  was  on,  but  that,  of  course  was  to 
be  expected.  A  man  went  through  the  same 
test  and  suffered  no  permanent  ill.  Other 
instances  could  be  cited  of  men  receiving  even 
greater  shocks  than  that  produced  by  a  500- volt 
current  and  suffering  no  ill-effects,  and  it  is  gen- 
erally conceded  that  a  current  of  such  a  poten- 
tial is  not  sufficient  to  suspend  life.  Beyond 
the  shock,  which  of  course  is  severe  and  de- 
cidedly unpleasant,  there  is  nothing  to  fear 
from  a  current  of  500  volts  potential. 


Municipal  Lighting. — In  reference  to  the 
question  being  discussed  in  Philadelphia,  of  the 
establishment  of  a  municipal  electric  light  plant 
in  that  city,  a  Philadelphia  daily  paper  suggests 
that  "if  an  electric  light  station  is  ever  to  be 
built  by  the  city  it  ought  to  be  constructed  with 
money  derived  from  the  proposed  city  loan. 
The  city  is  not  likely  to  borrow  again  for  a 
long  while,  and  it  would  be  exceedingly  diffi- 
cult to  get  a  large  appropriation  for  such  a  pur- 
pose out  of  current  revenues  which  are  always 
too  small  to  do  all  the  work  projected  by  city 
departments. 

An  English  View  of  It. — A  London  contem- 
porary commenting  on  Postmaster-General  Wana- 
maker's  scheme  to  establish  a  postal  telegraph 
system,  says  :  "That  the  scheme  is  only  of  a  lim- 
ited character  will  probably  lessen  the  support  it 
might  otherwise  receive,  and  would  not  increase 
its  popularity  even  if  accepted.  Notwithstanding 
that  the  tendency  in  the  United  States  is  towards 
State,  or  municipal,  control  for  all  public  services, 
the  acquisition  of  the  telegraphs  is  a  project  of  such 
magnitude  that  at  present  we  can  hardly  regard  it  as 
within  the  sphere  of  practical  politics. 
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THE    ELECTRIC    AGE. 


THE     ELECTRICAL    INDUSTRY    IN    THE 
CENSl  - 

Mr.  Allen  R.  Foote,  Chairman  of  the  Com- 
mittee on  Data,  of  the  National  Electric  Light 
Association,  writes  as  follows  : 

My  understanding  of  the  present  position  of 
the  movement  to  secure  an  authorization  and 
an  appropriation  by  Congress,  to  make  the 
Census  investigation  of  the  Electrical  Industry 
thorough  and  complete  in  every  detail,  is  as 
follows  : 

i.  The  Committees  of  the  Senate  and  House 
have  received  the  resolutions  adopted  by  the 
National  Electric  Light  Association,  also  a 
good  many  petitions  signed  by  those  directly 
interested  in  the  industry,  and  many  other  re- 
sponsible persons  who  regard  the  subject  en- 
tirely from  the  standpoint  of  public  interest.  In 
addition  to  these,  petitions  have  been  received, 
signed  by  the  prominent  underwriters  of  the 
country,  notably  those  of  Boston,  Philadelphia 
and  Chicago.  That  the  interests  of  under- 
writers w.ll  be  served  by  having  this  investiga- 
tion the  most  thorough  possible,  is  evident. 
Through  the  underwriters,  the  interests  of 
every  person  who  is  a  user  of  electric  currents, 
or  has  property  adjoining  that  where  such  cur- 
rents are  used,  are  touched  and  served.  In 
short,  the  interests  of  the  entire  urban  popula- 
tion of  the  United  States  will  be  served  in  a 
most  important  manner  by  the  investigation 
requested  to  be  made  by  these  petitions. 

2.  The  fact  that  some  of  these  petitions  are 
signed  by  persons  not  directly  interested  in  the 
industry  may  be  construed  by  the  Committee 
as  an  attempt  on  the  part  of  those  interested 
to  bolster  up  their  requests,  instead  of  an  in- 
dication of  the  general  public  interest  in  the 
subject,  unless  they  give  a  hearing  to  persons 
thoroughly  familiar  with  it,  who  can  explain  its 
importance  and  meaning. 

3.  Hon.  M.  H.  Dunnell,  Chairman  of  the 
House  Committee,  referred  the  resolutions  of 
The  National  Electric  Light  Association  to 
Hon.  Robert  P.  Porter,  Superintendent  of  Cen- 
sus, at  the  same  time  asking  Superintendent 
Porter  if  he  had  any  suggestions  to  make  in  re- 
gard to  the  subject,  and  if  it  is  desirable  that 
his  office  be  clothed  with  power  in  the  matter 
which  it  does  not  now  possess  under  the  law. 

To  these  inquiries,  Superintendent  Porter  has 
replied  as  follows  : 

"  I  have  the  honor  to  state  in  reply,  that  the 
scope  of  the  inquiry  as  at  present  outlined  does 
not  contemplate  going  into  an  investigation  of 
so  comprehensive  a  nature  as  that  proposed  in 
this  petition,  because  I  am  in  doubt  if  the  law 
as  at  present  framed  gives  this  office  authority 
to  make  an  investigation  covering  the  points  in 
this  proposed  legislation,  and  even  if  authority 
was  now  vested  in  me,  I  should  not  feel  justi- 
fied in  spending  so  large  an  amount  of  money 
out  of  the  present  appropriation  as  appears  to 
be  necessary  to  make  a  complete  and  accurate 
report  covering  this  ground." 

•'  I  can  readily  see  the  importance  to  those 
engaged  in  the  electrical  and  allied  industries, 
as  well  as  to  the  general  public,  of  securing  the 
data  asked,  and  shall  cheerfully  undertake  the 
work,  should  Congress  make  the  necessary  ap- 
propriation, and  empower  this  office  to  institute 
such  investigation,  believing  that  it  is  entirely 
practicable  to  secure  the  information  petitioned 
for.' 

4.  In  this  reply,  Superintendent  Porter  ex- 
tends the  co-operation  of  the  Census  Office  to 
those  desiring  the  special  investigation,  and 
very  properly  leaves  the  procuring  of  the 
authorization  and  appropriation  therefor,  to 
those  whose  interests  are  involved.  It  is  not 
his  place  to  interest  himself  in  securing  the 
authorization  of  any  special  investigation,  anv 
more  than  it  is  his  place  to  use  the  Census 
Office  to  sustain  a  special  economic  or  social 
theory.  It  is  the  place  of  those  interested 
to  do  this  thing. 


5.  To  accomplish  this,  in  view  of  the  neces- 
sity for  quick  work,  the  most  effective  measures 
will  be : — 

First.  For  those  interested,  to  write  a  per- 
sonal letter  to  the  Senator  or  representative 
with  whom  he  may  be  acquainted,  urging  him 
to  request  the  members  of  the  Committee  on  the 
Census  to  appoint  a  day  on  which  they  will 
give  a  hearing  on  the  subject  to  those  who  can 
and  will  appear  before  them  when  notified  to 
do  so.  Such  letters  should  furnish  the  full  ad- 
dress of  persons  whom  it  is  desirable  that  the 
committee  should  hear. 

Second.  A  joint  resolution  should  be  intro- 
duced in  every  State  Legislature  now  in  session, 
requesting  Congress  in  behalf  of  the  people  of 
the  State,  to  authorize  the  investigation  to  be 
made  in  accordance  with  the  petitions  pre- 
sented. 

6.  Questions  pertaining  to  the  uses  of  elec- 
tricity are  now  more  frequently  the  subject  of 
State  legislation  than  those  pertaining  to  any 
other  industry.  The  importance  of  reliable 
data  relating  to  the  industry,  is  attested  by  the 
fact  that  nearly  even-  State  Legislature  now  in 
session  has  appointed  a  special  committee  to  in- 
vestigate the  uses  of  electricity.  These  investi- 
gations, while  expensive  to  the  State  undertak- 
ing them,  owing  to  their  comparatively  re- 
stricted scope,  cannot  compare  in  value,  as  a 
basis  of  legislation,  with  the  investigation  which 
the  petitioners  seek  to  have  the  Census  Office 
authorized  to  make. 

7.  The  Legislatures  of  about  thirty  States  will 
be  in  session  in  1 891.  The  census  report  can 
be  ready  for  their  use.  If  the  investigation  of 
the  electrical  industry  be  made  as  contemplated 
by  the  petitioners,  the  report  will  be  of  the  very 
greatest  value  to  all  State  Legislatures  as  a  guide 
to  legislative  action.  It  will  render  unneces- 
sary a  multitude  of  investigations  by  State  and 
municipal  authorities,  whose  work,  in  compari- 
son with  that  of  the  Census  Office,  must  neces- 
sarily be  incomplete  and  partial.  The  investi- 
gation desired  will  be  of  enormous  value  to  the 
people  of  every  State. 

8.  With  these  explanations  and  suggestions  I 
leave  the  subject  in  the  hands  of  those  who 
have,  or  should,  interest  themselves  in  it,  be- 
lieving that  they  can  easily  carry  the  effort  to  a 
successful  issue. 

The  following  is  a  list  of  the  members  of  the 
Senate  and  House  Committees  on  Census. 

SENATE    COMMITTEE    ON    THE    CENSUS. 

Eugene  Hale,  of  Maine,  Chairman  :  James  F. 
Wilson,  of  Iowa ;  Francis  B.  Stockbridge,  of 
Michigan  ;  Cushman  K.  Davis,  of  Minnesota  ; 
Gilbert  A.  Pierce,  of  North  Dakota;  James  H. 
Berry,  of  Arkansas  ;  Joseph  C.  S.  Blackburn,  of 
Kentucky  :  Rufus  Blodgett,  of  New  Jersey  ; 
David  Turpie,  of  Indiana. 

HOUSE  COMMITTEE    ON    THE    CENSUS. 

Mark  H.  Dunnell,  of  Minnesota,  Chairman  : 
Joseph  McKenna,  of  California  ;  Joseph  D.  Tay- 
lor, of  Ohio  ;  Charles  A.  Boutelle,  of  Maine  ; 
Henry  H.  Bingham,  of  Pennsylvania  ;  George 
E.  Adams,  of  Illinois  ;  Nathan  Frank,  of  Mis- 
souri ;  James  S.  Sherman,  of  New  York  ;  James 
H.  Blount,  of  Georgia  ;  William  S.  Holman,  of 
Indiana  ;  George  H.  Tillman,  of  South  Carolina  ; 
Joseph  E.  Washington,  of  Tennessee  ;  James  W. 
Owens,  of  Ohio. 

Mr.  Foote  further  says  : 

1  think  the  preamble  and  resolutions  adopted 
by  the  National  Electric  Light  Association, 
with  one  or  two  modifications,  will  be  a  suita- 
ble and  effective  form  for  drafting  the  resolu- 
tions to  be  passed  by  the  State  Legislatures. 

It  may  be  well  to  recommend  the  committees 
of  the  Senate  and  House  to  give  notice  to  the 
following  persons  of  the  date  on  which  they  will 
give  a  hearing  to  this  subject:  J.  F.  Morrison, 
care  Brush  Electric  Light  Co.,  Baltimore,  Md.  : 
A.  J.  DeCamp,  123  South  nth  street,  Philadel- 
phia, Pa.;  T.  Carpenter  Smith,  608  Chestnut 
street,  Philadelphia,  Pa.;  E.  A.  Armstrong,  care 


Electric  Light  Company,  Camden,  N.  J.;  H.  K. 
Thurber,  care  New  York  Safety  Wire  Co.,  New 
York  City  ;  H.  Ward  Leonard,  65  Fifth  avenue, 
New  York  City  :  John  C.  English,  2S  Elm  street. 
New  Haven.  Conn.  ;  Marsden  J.  Perry,  70  Wey- 
bossett  street,  Providence,  R.  I.  :  F.  A.  Gilbert, 
17  State  street.  Boston.  Mass.  :  S.  E.  Barton,  85  I 
Water  street,  Boston.  Mass  :  George  W.  Daven- 
port, 620  Atlantic  avenue,  Boston,  Mass. ;  Alonzo 
Elliott,  Manche-ter,  N  H.  ;  William  R.  Wood, 
Portland.  Me  ;  F.  W.  Jones,  5  Dey  street.  New 
York;  M.  J.  Francisco.  23  Washington  street, 
Rutland,  Vt  ;  E.  A.  Maher,  71  Trinity  place. 
Albany.  N.  Y.  :  C.  R.  Huntley,  257  Washington  ] 
street,  Buffalo,  N.  Y. ;  Charles  F.  Pease,  care 
Westinghou'e  Electric  Co  ,  Pittsburgh,  Pa.  ;  A. 
R.  Foote,  Box  432.  Washington,  D.  C. 


Ball  Engines. — The  Northwestern  Electrical 
Supply  &  Construction  Company  of  Seattle, 
Washington,  have  closed  a  contract  with  the  j 
Willamette  Bridge  Railway  Company  of  Port- 
land. Oregon,  for  a  complete  steam  plant  to  I 
consist  of  one  150  horse-power  Ball  automatic 
cutoff  engine,  two  100  horse-power  boilers, 
with  heaters,  etc. 

The   Field    Engineering    Company  of    New 
York  City  have  placed  an  order  with  Charles  F.  1 
Yincent  &  Co.,  agents  for  the  Ball  Engine  Com-1 
pany  of  Erie,  Pennsylvania,  for  two  150  horse-1 
power    automatic  cut-off  high    speed  engines. I 
These   engines   are  to   be  used   in   an  electric 
street  railway    at    Winston,   N.  C. ,  now  being 
constructed. 

The    Pennsylvania    Normal  School  at    Lock 
Haven,  Penn.,  have   placed  an  order  with  H.l 
M.  Sciple  &  Co..  Third  and  Arch  Streets,  Phila-1 
delphia.  for  a    5c   horse-power  Ball    automatic 
cut-off  high  speed  engine. 

The  Denver  Electric  Illuminating  Company, 
of  Denver,  Col.,  have  recently  purchased  from 
the  Ball  Engine  Company  of  Erie.  Penn.,  one 
125  horsepower  Ball  engine,  making  ten 
engines  of  this  manufacture,  aggregating  i.cool 
horse-power,  sold  them  by  the  Ball  Engine 
Company. 

The  First  Cincinnati    Edison   Electric  Illumi- 
nating Company,  of  Cincinnati,  Ohio,  havere-i 
cently  purchased  a    150  horse  power  Ball  autoB 
matic  cut-off  high  speed  engine. 

The  Rittenhaus  Manufacturing  Company,  of, 
Passaic,  N.  J.,  have  just  bought  a  25  horse! 
power  Ball  automatic  cut  off  engine. 


The  Electrical  Exhibit. — The  Woman's  Ex- 
change Exhibition,  which  is  to  be  held  in  the 
Lenox  Lyceum  in  this  city  next  month,  will  in- 
clude a  very  large  electric  display.  This  w  ill  in- 
clude the  Edison  exhibit  from  the  Paris  Exhibi- 
tion, aminiature  electric  railway,  magical  electri- 
cal contrivances,  twentieth  century  department 
a  la  Bellamy,  long-distance  telephone  and  a  pho- 
nograph. The  plan  for  the  arrangement  in  the 
auditorium  proposes  to  turn  it  into  a  veriable 
fairy  palace,  with  the  centre  tower  entwined 
with  5, 000  variegated  colored  lamps,  and  stream- 
ers of  incandescent  light  therefrom,  like  ribbons 
from  a  Maypole,  10,000  lights  in  all.  Mr.  Edi- 
son himself  is  greatly  interested  in  the  Woman's 
Exchange,  and  besides  having  made  a  present 
of  $5,000  in  cash  to  the  charity,  donates  to  \m 
the  entire  exhibit  above  mentioned,  at  a  cost 
to  him  of  over  $20,000.  E.  W.  HammondJ 
and  his  five  assistants,  who  were  in  Paris,  have 
already  arrived  to  take  charge  of  the  technical 
display,  and  prepare  for  the  opening  of  the  six 
weeks  exhibition. 


Barnum's  Farewell  on  the  Phonogragh.  — 
The  voice  of  Barnum,  uttering  his  grateful  farewell 
to  the  British  public,  has  been  treasured  up  in 
Edison's  phonograph  and  will  doubtless  record  the 
sound  of  the  falling  tears  and  sobs  of  atl  who  were 
present.  He  says,  "  My  voice,  like  my  great 
show,  will  reach  future  generations." 


THE    ELECTRIC    AGE. 


NEW  APPLICATION  OF  ELECTRIC 
MOTORS. 

The  displacement  of  steam  engines  and  other 
engines  by  the  electric  motor  for  general  work 
has  become  so  common  an  occurrence  that  it 
is  now  looked  upon  as  a  matter  of  course,  and 
it  is  only  the  application  of  electric  power  to 
work  which  could  not  be  done  by  any  other 
means  that  elicits  more  than  ordinary  attention. 
A  case  in  point  is  the  movement  and  control 
of  hydraulic  gates  at  a  distance  of  several  miles 
from  the  point  of  operation.  The  Elektron 
Manufacturing  Company  of  Brooklyn  have  re- 
cently built  two  Perret  motors  for  this  purpose, 
one  to  be  used  at  Marion,  O. ,  at  a  distance  of 
three  miles,  and  the  other  to  be  used  at  De- 
catur, Ala.,  at  a  distance  of  a  mile  or  more 
from  the  operator.  The  dynamo  used  in  each 
case  is  a  small  constant  current  machine.  By 
changing  the  direction  of  the  current  at  the 
dynamos,  the  motors,  which  are  series  wound, 
are  run  in  either  direction  at  will.  It  is  of 
course  well  known  that  with  an  ordinary  series 
motor,  a  change  in  the  direction  of  the  current 
on  the  line  does  not  change  the  direction  of  rota- 
tion of  the  armature,  because  the  current  in 
both  field  and  armature  is  reversed  at  the  same 
time.  In  the  case  in  point,  the  reversal  is 
effected  by  an  ingenious  automatic  device,  in- 
vented by  Mr.  Frank  A.  Perret,  the  electrician 
of  the  Elektron  Manufacturing  Company,  which 
is  attached  to  the  motor,  and  keeps  the  polarity 
of  the  fields  unchanged,  regardless  of  change 
in  direction  of  the  current  on  the  line,  while 
the  current  in  the  armature,  and  consequently 
its  direction  of  rotation  is  reversed  with  each 
change  in  the  main  current  The  water  gates 
are  thus  controlled  and  placed  in  any  desired 
position  at  the  will  of  the  operator,  miles  away, 
by  simply  throwing  a  switch  lever. 


A  Novel  and  Simple  Form  of  Electric  Battery 
Has  recently  been  invented  in  Italy.  As  de- 
scribed in  the  Rivista  Technica  Science  says  it 
consists  of  conical  vessels  of  cast  iron  and 
porous  earthenware,  with  nitric  and  sulphuric 
acid.  An  iron  cone  is  placed  point  downwards 
in  a  stand,  and  is  partly  filled  with  strong  nitric 
acid.  Into  this  there  is  placed  a  cone  of  porous 
earthenware,  containing  dilute  sulphuric  acid. 
Then  follows  an  iron  cone  surmounted  by  an 
earthenware  one,  and  so  on  in  a  series,  each 
vessel  containing  its  respective  acid.  It  follows 
that  the  inner  surface  of  each  iron  vessel  is 
bathed  in  nitric  acid,  and  becomes  passive,  act- 
ing the  part  of  the  platinum  or  carbon  in  an 
ordinary  cell.  The  outer  surface  is  attacked  by 
the  dilute  sulphuric  acid,  and  takes  the  place  of 
the  zinc.  There  are  no  connections  to  make, 
the  simple  building  of  the  pile  putting  all  the 
parts  into  union.  The  earthenware  cones  are 
eight  inches  in  diameter  and  four  inches  in 
height,  and  contain  ssocubic  centimetres  of  ten 
per  cent,  sulphuric  acid  solution.  The  iron 
vessel  contains  no  cubic  centimetres  of  nitric 
and  sulphuric  acids,  the  latter  being  three  times 
the  volume  of  the  former.  Sixty  elements, 
arranged  in  two  piles,  have  a  resistance  of  10^ 
ohms,  an  electro  motive  force  on  open  circuit 
of  eighty-one  volts,  and  on  closed  circuit  of 
forty-five  volts,  with  a  current  of  4  4-10  amperes. 
After  five  hours  the  difference  of  potential  falls 
to  twenty-eight  volts  and  the  current  to  2  7-10 
amperes. 

To  Utilize  a  Large  Water  Power. — While  in 
Chicago  a  few  days  ago  Mr.  Thomas  Lowrey, 
the  Minneapolis  street  railway  magnate,  said 
that  Henry  Villard  would  go  to  Minneapolis  to 
take  the  first  steps  toward  turning  the  immense 
force  in  the  Falls  of  St.  Anthony  into  electricity 
to  furnish  motive  power,  heat,  and  light  for 
Minneapolis  and  St.  Paul.  Mr.  Lowrey  said  that 
Villard  is  in  a  position  to  utilize  for  this  purpose 
an  enormous  amount  of  American  and  German 
money,  and  that  the  English  syndicate  controll- 
ing Meeker  Island  is  with  him  also. 


SUBMARINE  CABLE  BORERS. 

At  a  recent  meeting  of  the  Zoological  So- 
ciety, Captain  D.  Wilson-Barker,  of  the  Silver- 
town  Company's  staff,  gave  a  very  interesting 
description  of  various  forms  of  boring  mol- 
luscs met  with  during  some  cable  repairs  he 
had  been  engaged  in.  He  also  exhibited  sev- 
eral specimens  of  these  molluscs,  as  it  is  sup- 
posed that  among  them  are  two  or  three  new 
varieties,  these  specimens  have  been  placed  in 
the  hands  of  the  British  Museum  authorities  for 
classification.     Captain  Barker  says  : 

"The  presence  of  the  teredo  in  submarine 
cables  has  for  many  years  been  well-known  to 
telegraph  engineers,  but  so  far  as  I  am  aware, 
the  attention  of  zoologists  has  not  been  drawn 
to  this  particular  habitat  of  the  boring  mollusc. 
With  the  permission  of  Major  Wood,  managing 
diiector  of  the  Western  &  Brazilian  Telegraph 
Company,  I  am  able  to  lay  some  specimens  of 
the  teredo  before  the  Society.  They  were  taken 
from  the  cable  between  Rio  de  Janeiro  and 
Bahia  in  lat.  220  n'  S.,  long.  400  22  W. ,  at  a 
depth  of  20  fathoms. 

"It  may  be  of  interest  to  remark  that  sev- 
eral teredo  faults  were  discovered  in  this  par- 
ticular neighborhood,  thus  rendering  localiza- 
tion a  very  difficult  matter,  the  more  so  since 
there  existed  on  the  outside  of  the  cable  no 
sign  indicating  the  presence  of  the  borers. 

"The  specimens  of  cable  exhibited  illustrate 
the  exact  positions  of  the  teredoes,  and  it  will 
be  observed  that  they  must  have  penetrated 
between  the  sheathing  wires  when  in  the 
embryo  state,  thus  planting  themselves  on  the 
jute  into  which  they  afterwards  bored.  The 
jute  is  tanned  by  a  special  process  before  it  is 
laid  on  the  core,  and  it  is  therefore  remarkable 
that  these  molluscs  should  be  able  to  bore 
through  this  tough  material  impregnated  with  a 
chemical  solution  and  then  scoop  pieces  out  of 
the  gutta  percha  core. 

"Together  with  the  teredo  I  found  another 
bivalve,  and  the  minute  hole  in  one  of  the 
teredo  valves  shows  the  presence  of  some  other 
boring  molluscs,  which  apparenty  fed  upon  the 
teredo  itself. 

"I  may  mention  that  in  another  cable  I  have 
found  specimens  of  a  small  Pholas,  but  in  this 
case  the  sheathing  wires  were  bird-caged  out, 
thus  affording  free  communication  with  the  jute 
covering." 

An  Excellent  Record. — The  reputation  that 
the  Bishop  Gutta  Percha  Company  has  made  for 
itself  during  its  forty- three  years  of  existence  is  one 
of  which  they  may  well  feel  proud.  The  first  sub- 
marine cable  across  the  North  River  was  made  by 
this  company.  The  conductor  consisted  of  No.  9 
iron  wire.  In  1854  the  same  concern  laid  a  cable 
across  the  Harlem  River.  Pieces  of  this  cable  were 
taken  up  recently  and  found  to  be  in  good  condi- 
tion, after  being  immersed  thirty-six  years.  Bishop 
Gutta  Percha  insulated  cables  are  used  by  the  Lay 
Torpedo  Company  and  for  the  Sims-Edison  torpedo 
boats.  The  Bishop  Company  are  the  pioneers  in 
any  new  field  in  which  goods  in  their  line  are  to 
be  used.  Their  cables  are  used  for  lighting 
buoys  by  electricity.  The  first  cables  put  into  the 
New  York  subways  for  electric  light  were  of  their 
make,  and  they  were  the  only  ones  in  use  for  that 
purpose  up  to  Feby.  1st.  The  wire  used  in  1876 
and  in  1885  for  the  blowing  up  of  the  Hell  Gate 
excavations  was  of  the  Bishop  company's  make, 
and  taking  it  altogether  the  company's  record 
stands  to-day  unapproached.  During  some  recent 
tests  in  New  York  it  was  desired  as  a  part  of  the 
same  to  ignite  the  insulation  of  the  wire  used.  Some 
of  it  would  not  take  fire.  It  was  afterwards 
learned  that  it  was  some  of  the  Bishop  Gutta 
Percha  Company's  wire  that  had  so  stubbornly  re- 
sisted the  heat. 


A   REMINISCENCE  OF  THE  EARLY  DAYS 
OF  THE  TELEPHONE  AND  PHONO- 
GRAPH. 


BY    THOMAS    R.     TALTAVALL. 

One  evening  during  the  summer  of  1877  or 
1878  business  on  the  usually  very  active  Wash- 
ington wire  of  the  Associated  Press  was  very 
dull,  and  for  the  time  being  the  sounder  had 
ceased  its  clicking.  All  was  quiet  along  the 
line  and  I  sat  at  my  desk  in  the  New  York  of- 
fice, reading.  The  soft  notes  of  Trinity's  chimes 
had  hardly  died  away  after  striking  the  hour  of 
nine,  when  the  silence  on  the  wire  was  broken. 
The  sounder  clicked  spasmodically  f<>r  a  few 
moments,  and  my  discriminating  ear  told  me  at 
once  that  there  was  a  stranger  on  the  wire. 
First  a  few  dots  were  made,  then  there  was  a 
pause  as  if  the  stranger  was  trying  to  make  up 
his  mind  what  to  say  or  do.  Presently  he 
began  to  call  "N  Y,"  as  if  to  get  his  bearings, 
for  he  evidently  did  not  know  what  wire  he  was 
on.  I  broke  in  and  informed  him  he  could  not 
get  "N  Y  on  this  wire,"  adding  that  he  was  on 
the  Associated  Press  wire  Up  to  this  time  I 
had  had  no  clue  as  to  the  identity  of  my  unseen 
correspondent,  so  I  asked  him  who  he  was. 
Distinctly  and  promptly  came  back  the  reply, 
"Edison,  Menlo  Park." 

Edison,  at  that  time,  was  located  at  Menlo 
Park,  and,  through  his  inventions  in  connection 
with  the  telephone  and  phonograph — both  of 
which  were  still  in  their  swaddling  clothes,  and 
only  read  of — his  name  was  a  household  word. 
Everybody  was  talking  about  r  dison  and  his 
wonderful  inventions,  and  Menlo  Park  Hence, 
on  the  occasion  mentioned,  it  was  with  con- 
siderable interest  that  I  exchanged  compli- 
ments with  the  man  whrse  fame  had  already 
spread  to  the  widest  limits  of  Christendom. 

"Would  you  like  to  hear  some  music  ?  "  he 
asked. 

Replying  that  I  would  be  pleased  to  be  so 
entertained,  I  was  puzzled  to  know  how  he 
would  accomplish  his  object. 

"  Screw  the  armature  of  your  relay  up  tight," 
he  said,  "  and  move  the  magnets  up  as  close  as 
possible,  without  touching  ;  then  listen." 

I  did  as  he  directed,  and  in  a  few  moments 
the  notes  of  a  cornet,  as  soft  and  sweet  as  the 
summer  breezes,  broke  the  silence.  They  had 
a  faraway  sound,  whxh  made  them  all  the 
sweeter,  but  they  were  quite  audible  to  those  in 
the  office,  notwithstanding  the  crude  apparatus 
on  which  they  were  translated.  Every  one 
turned  with  open  ears  to  locate  the  direction  of 
the  sounds,  and  in  a  few  moments  my  desk  was 
the  center  of  attraction. 

After  a  tune  on  the  cornet  the  entertainment 
was  varied,  and  some  vocal  music  was  given, 
then  some  whistling,  all  of  which  was  well  re- 
produced considering  the  character  of  the  re- 
ceiving apparatus. 

The  instruments  were  then  restored  to  their 
normal  condition,  and  Mr.  Edison  inquired  how 
it  reached  us.  After  informing  him,  and  assur- 
ing him  of  the  extreme  pleasure  his  novel  enter- 
tainment had  afforded  us  all,  he  bade  me 
"Good  Night,"  and  disappeared,  leaving  us 
with  the  notes  of  the  charming  music  still  ring- 
ing in  our  delighted  ears. 


Electric  Light  in  Cologne. — The  authorities 
in  Cologne  have,  after  thorough  investigation  and 
consideration  of  the  different  electrical  light  sys- 
tems, decided  to  use  alternating  currents. 


Burglary  Under  an  Electric  Light.  —  Elec- 
tric lights  are  generally  accounted  pretty  good 
policemen,  but  some  burglars  in  Kansas  City 
are  said  to  have  broken  open  a  safe  in  a  jewelry 
store  directly  under  the  glare  of  an  electric 
light  and  carried  off  $4,000  worth  of  jewelry. 
Perhaps,  however,  the  use  of  these  powerful 
lights  has  given  rise  to  an  undue  sense  of  se- 
curity, leading  the  real  policemen  to  neglect 
their  duties.  The  most  that  the  lights  can  do 
is  to  expose  the  operations  of  thieves  to  watch- 
men and  other  passers-by.  But  if  no  one  is  to 
look  after  property  because  it  is  well  lighted, 
the  extra  illumination  is  of  advantage  to  the 
thieves. 


THE    ELECTRIC    AGE. 


WHEATSTONE  BRIDGE   TESTING. 


On  page  two  of  our  issue  of  February  15th 
last,  we  described  the  Wheatstone  Bridge  or 
Balance.  We  now  give  some  of  the  uses  to 
which  this  very  valuable  device  is  put  In  : 
ing  with  the  Wheatstone  bridge  it  is  very  desir- 
able that  all  contacts  should  be  perfect,  in  order 
that  the  results  obtained  may  be  as  accurate  as 
possible.  The  plugs  should  be  clean  and 
bright,  and  ought  to  be  inserted  into  their  plug 
holes  with  a  twisting  movement,  so  as  to  insure 
good  connection.  The  battery  power  em- 
ployed for  all  ordinary  line  testing  is  generally 
one  hundred  cells.  In  applying  this  power, 
care  should  be  exercised  to  depress  the  batten- 
key  K'  (see  illustration  in  issue  mentioned)  for 
a  moment  prior  to  closing  the  galvanometer 
key  K.  which  should  make  momentary  con- 
tacts only.  This  is  done  in  order  to  prevent 
injuiy  to  the  coils  of  the  galvanometer  from  the 
inrush  of  sudden  and  intense  currents.  Neither 
should  the  battery  key  be  kept  depressed  for 
any  length  of  time  as  the  balancing  coils  would 
be  apt  to  become  heated. 

In  measuring  resistances,  the  arms  of  the 
bridge  should  (when  practicable)  be  arranged 
with  a  view  to  making  all  four  sides  equal,  as 
the  galvanometer  is  then  in  its  most  sensitive 
state.     The  greater,  therefore,  the  resistance  to 


this  test  the  resistance  of  the  arm  AD  is  gener- 
ally made  to  bear  to  the  arm  AE  a  ratio  of  100 
to  1  by  inserting  1,00c  units  in  the  former  and 
only  10  in  the  latter.  G  is  then  adjusted  until 
the  galvanometer  remains  unaffected  by  the 
depressions  of  A'  A',  when  the  total  insulation 
resistance  of  the  line  will  equal  the  unplugged 
resistance  in  G  multiplied  by  100.  The  mileage 
resistance  of  the  wire  is  then  obtained  by  multi- 
plying the  total  insulation  resistance  by  the 
distance  in  miles  between  the  testing  stations. 

The  connections  for  a  conductivity  or  wire 
resistance  test  are  the  same  as  in  the  preceding 
case,  except  that  the  distant  end  of  the  wire  is 
grounded  instead  of  being  left  open  (Fig.  21. 
The  arms  of  the  bridge  are  now  made  equal, 
and  as  near  the  resistance  of  the  wire  to  be 
measured  as  possible.  G  should  then  be  ad- 
justed until  the  needle  is  brought  to  zero,  when 
the  resistance  unplugged  in  the  rheo-tat  will  be 
exactly  the  same  as  the  resistance  of  the  line. 
Methods  of  ascertaining  the  location  of  faults: 
A  cross  :  The  wires  Nos.  1  and  2  (Fig  3)  are 
crossed  at  x,  and  it  is  desired  to  know  the 
distance  to  the  fault.  Three  tests  are  necessary 
for  determining  this.  Fig.  3  represents  the 
connections  requisite  for  ascertaining  (1)  the 
loop  resistance  of  the  two  wires  through  the 
cross.  No.  1  wire  is  opened  and  No.  2  is 
grounded  at    the   nearest  station    beyond    the 


which  the  distance  to  the  cross  may  be  calcu- 
lated. For  this  purpose  No.  1  is  thrown  out  of 
circuit  and  No  2  takes  its  place  in  the  bridge. 
Its  resistance  having  been  determined,  is  then 
divided  by  the  number  of  miles  between  the 
testing  offices,  and  the  result  gives  the  resist- 
ance per  mile  of  No.  2.  This  mileage  resistance, 
divided  into  the  number  of  units  of  res.ssance  to 
the  fault.wiil  be  the  distance  in  miles  to  the  cross. 

When  imperfect  contact  is  made  at  the  junc- 
tion of  the  two  wres.  causing  a  resistance  too 
changeable  to  be  measured,  it  is  better  to  treat 
the  fault  as  a  ground,  and  test  in  the  manner 
now  to  be  explained. 

To  locate  a  ground  :  This  is  b  si  done  by 
the  application  of  the  loop  test,  which  is  not 
affected  by  any  variation  in  the  resistance  of  the 
fault.  The  defective  wire  is  looped  at  the  near- 
est available  office  beyond  the  fault  with  a 
clear  wire,  both  being  'connected  with  the  bridge 
at  the  testing  office  in  the  manner  shown  in  Fig. 
6.  The  resistance  in  G  is  then  altered  until  the 
needle  is  balanced,  when  the  resistance  in  G 
will  give  the  resistance  of  the  loop.  The  next 
test  is  made  by  grounding  the  positive  pole  of 
the  battery,  as  per  Fig.  7.  The  positive  current 
now  enters  the  two  wires  by  way  of  the  fault  F. 
The  route  via  No.  1  being  longer  than  that  via 
No.  2,  the  balance  will  be  disturbed  and  the 
galvanometer  needle  deflected.     Enough  resist 
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WHEATSTONE    BRIDGE    TESTING. 


be  measured,  the  greater  should  be  the  resist- 
ance in  the  arms  of  the  bridge. 

Insulation  and  conductivity  tests  are  made 
invariably  with  the  zinc  and  copper  poles  of  the 
testing  battery  put  alternately  to  the  line.  This 
is  necessary  because,  in  the  former  test,  the 
current  flowing  in  the  line  produces  an  electro- 
lytic action  at  any  defective  points  along  the 
wire,  which  practically  increases  or  decreases 
the  resistance  of  the  wire  according  to  the 
polarity  of  the  current.  In  conductivity  tests, 
readings  are  similarly  taken  with  opposite  poles 
in  order  to  eliminate  errors  arising  from  earth 
currents  (which  either  aid  or  oppose  the  testing 
battery),  or  from  the  existence  of  other  disturb- 
ing elements  due  to  the  different  effects  of  the 
copper  and  zinc  currents  upon  defective  por- 
tions of  the  wire.  In  either  of  these  cases  the 
mean  of  the  two  readings  is  accepted  as  the 
most  accurate  result 

The  connections  necessary  to  insulation  test- 
ing will  be  understood  by  reference  to  the 
theoretical  sketch  of  Fig.  1  in  the  diagram. 
One  end  of  the  line  to  be  tested  is  attached  to 
the  bridge  at  D  and  the  further  end  left  open. 

The  -f-  or  copper  pole  of  battery  B,  and  one 
of  the  binding  posts  of  rheostat  G  are  grounded 
at  the  testing  station,  while  the  —  or  zinc  pole 
of  B  and  remaining  post  of  G  are  connected 
with  the  bridge  at  A  and  E  respectively.     In 


cross.  The  adjustable  resistance  G  is  then 
varied  until  a  balance  is  effected,  when  the 
resistance  unplugged  will  be  the  same  as  that 
the  loop  formed  by  the  crossing  of  the  two 
wires.  If  the  fault  itself  offered  no  resistance 
whatever,  then  half  the  loop  resistance  divided 
by  the  resistance  per  mile  would  be  the  distance 
to  the  fault :  but  as  the  junction  of  the  two 
wires  almost  invariably  offers  some  resistance, 
the  second  test  (Fig.  4)  is  made  for  the  purpose 
of  ascertaining  iis  value.  One  end  of  the  test- 
ing battery  is  put  to  earth,  other  connections 
remain  the  same  as  in  Fig.  3.  The  testing 
current  now  divides  between  the  two  wires, 
and,  assuming  each  wire  to  be  of  exactly  the 
same  resistance,  No.  2  will  balance  No.  1  as 
far  as  the  fault,  but  at  that  point  No.  1  is,  as  it 
were,  lengthened  out  by  an  amount  equal  to 
the  resistance  of  cross  connection  x.  This 
must  be  allowed  for  by  inserting  resistance 
in  G  until  the  needle  is  balanced.  The  added 
resistance  in  G  is  therefore  equivalent  to  the 
resistance  of  the  cross,  and  most  be  subtracted 
from  the  resistance  of  the  loop.  The  remainder, 
divided  by  2,  or 

Loop  —  added  resistance j  Distance  to  cross 

2  ~~  (  in  ohms. 

The  third  test,  represented  in  Fig.  5,  and 
similar  to  that  of  Fig.  2,  is  next  made,  in  order 
to  find  the  conductivity  resistance  of  No.  2,  by 


ance  is  therefore  inserted  in  G  to  counterbal- 
ance- the  deficiency  in  the  shorter  path,  after 
which  the  galvanometer  will  no  longer  be  af- 
fected. Then,  as  in  the  case  of  a  cross,  the  dis- 
tance to  the  fault,  in  ohms,  will  be  . 
Loop — added  resistance. 

2 

The  conductivity  resistance  of  the  defectivi 
wire  is  next  determined  by  first  grounding  the 
clear  wire  No.  1  at  the  distant  station  and  ascer- 
taining its  resistance  in  the  usual  manner. 
(Fig.  8.)  This  resistance,  subtracted  from  that 
of  the  loop,  represents  the  resistance  of  the 
faulty  wire,  from  which  its  mileage  resistance 
and  the  distance  to  the  fault  is  calculated  in  the 
manner  before  described. 

In  locating  a  ground  or  cross  by  means  of 
the  loop  test  there  are  times  when  it  is  not  pos- 
sible to  obtain  a  balance  on  the  galvanometer. 
This  happens  when  the  defective  wire  connecte 
to  the  rheostat  side  of  the  bridge  is  longer  in  re 
sistance  than  the  companion  wire  forming  pa 
of  the  loop,  and  connected  to  the  line  side  of 
the  bridge.  In  such  an  event  the  wires  shoulc" 
be  reversed,  which  will  transfer  the  shorter  wire 
over  to  the  rheostat  side  ;  then  it  can  be  made 
in  the  ordinary  way  to  balance  the  longer  wire. 
The  unplugged  resistance  necessary  in  this  case 
to  secure  a  balance  is  added  to,  instead  of  being 
subtracted  from,  the  resistance  of  the  loop. 


THE    ELECTRIC    AGE. 


ARC  LAMP  HANGER. 

The  practice  of  allowing  the  weight  of  hang- 
ing arc  lamps  to  be  supported  by  the  circuit 
wires  is  a  dangerous  one  as  well  as  trouble- 
some. The  wires  become  more  and  more 
weakened  by  the  twisting  action  incident  to 
raising  and  lowering  the  lamp,  and  in  time  a 
fracture  results.  Any  device  calculated  to  ob- 
viate these  dangers,  by  relieving  the  wires  of 
the  strain,  would  obviously  be  of  value.  The 
adjustable  independent  support  arc  light  hanger, 
made  by  The  Electrical  Supply  Company,  of 
Chicago,  is  designed  with  this  end  in  view, 
and  that  the  device  is  efficient  as  well  as  simple 
can  be  readily  understood  by  a  glance  at  the 
illustration. 


ELECTRIC     RAILWAY    CURRENTS    SAFE. 


DISCUSSING   ELECTRIC    ROADS  IN  CONG- 
RESS. 


ARC    LAMP    HANGER. 

The  valuab'e  feature  about  this  arc  hanger  is 
that  the  hmp  is  not  supported  by  the  circuit 
wires  Thes  •  wires  will  not  therefore  crystal- 
lize and  break  off  as  is  so  often  the  case  with 
other  hangers  The  weight  of  the  lamp  is  sup- 
ported independent  of  these  conductors.  The 
device  is  simple  and  has  no  catches  to  wear 
out  or  break.  It  is  positive  in  its  action  and 
can  never  get  out  of  order ;  there  being  no 
loose  parts,  nothing  but  what  can  be  seen  in 
the  cut.  The  lamp  can  be  supported  at  any 
desired  height,  and  raised  and  lowered  at  the 
will  of  the  operator.  The  conductors  are 
automatically  coiled  about  the  reels.  The 
hangers  are  durable  and  will  support  five  times 
the  weight  required. 


The  Phonographic  Toy  Company. — The  Edison 
Phonographic  Toy  Company  has  been  organized  in 
Boston,  and  its  shares  have  been  listed  on  the 
Stock  Exchange  in  that  city.  The  capital  stock  is 
$i,ooo,coo,  in  shares  at $10  each.  Thiscompany 
will  control  the  phonographic  doll  trade,  for  which 
the  Edison  Company  has  contracted  to  put  out 
500  dolls  per  day.  The  Doll  Company  is  about  to 
put  the  dolls  on  the  market,  and  to  begin  with 
there  are  100,000  of  these  articles  ready  at  the  Ed- 
ison laboratory  in  Orange,  N.  J. 


Electricity  Did  it. — An  old  man  having  re- 
covered from  an  attack  of  rheumatism,  was  asked 
by  a  friend  what  he  had  done  to  find  relief.  He 
replied  that  he  had  found  a  piece  of  electric  light 
carbon,  and  carried  it  around  in  his  pocket. 
"There  was  enough  electricity  in  the  carbon," 
said  he,  "to  knock  the  rheumatiz  higher'n  a 
kite." 


Sand  on  the  Rails. — By  a  recent  ordinance, 
the  West  End  Street  Railway  Company,  of  Boston, 
is  required  to  equip  all  of  its  electric  cars  with  sand 
boxes,  so  that  the  driver  may  use  sand  on  the  rails 
when  necessary  by  pressing  a  lever  with  his  foot. 


In  order  to  allay  the  fear  that  existed  in  the 
minds  of  many  citizens  of  Buffalo  as  to  the 
safety  of  the  current  used  on  the  street  railway 
line,  some  tests  were  made  a  few  days  ago. 
The  tests  proved  beyond  question  the  harmless- 
ness  of  these  currents.  On  the  occasion  the  test 
was  made  on  a  horse  and  was  witnessed  by  Super- 
intendent  Hornung,  Mr.  R.  R.  Hefford,  Mr. 
Humphrey  of  the  Brush  Electric  Light  Company 
and  other  gentlemen  interested  in  the  subject. 
Mr.  Frank  Kitton,  chief  operator  of  the  W.  U. 
Telegraph  Company,  had  charge  of  the  test, 
and  Mr.  Madison  Buel  was  selected  by  Mr.  O. 
P.  Letchworth  to  verify  the  readings. 

A  Buffalo  paper  in  describing  the  tests,  says: 
"The  horse  was  encircled  with  wires  in  three 
places  and  the  wires  were  connected,  and  the 
whole  charge  of  electricity,  with  a  pressure 
ranging  from  505  to  515  volts,  was  sent  through 
all  the  wires  into  the  animal  during  the  contact 
of  15  seconds.  The  horse  was  shod  with  iron 
and  stood  on  iron  plates.  The  shock  terrified 
him  and  he  struggled  to  free  himself  from  the 
crib  he  was  in.  Had  he  been  standing  alone 
he  would  doubtless  have  fallen,  but  in  three 
minutes  after  the  current  was  off  he  was  quiet, 
and  walked  off  a  little  later  unhurt.  Mr.  Bued  re- 
marked that  the  test  was  a  very  severe  one,  as 
the  conditions  were  all  most  favorable  for  re- 
ceiving the  charge  effectively. 

After  the  horse-test  was  finished  Mr.  E.  E. 
Higgins,  electrician  of  the  Sprague  Motor  Com- 
pany, assisted  by  F.  S.  Drake,  conducted  some 
experiments  designed  to  measure  the  speed  of 
the  electric  cars  and  to  show  how  easily  they 
are  controlled.  A  speed  of  22^  miles  per  hour 
was  attained  and  the  stops  made  with  brakes 
only  in  155  feet.  Mr.  Higgins  called  attention 
to  the  fact  that  the  tracks  were  wet.  At  a  speed 
of  12  miles  an  hour  the  car  was  stopped  by 
reversing  the  motor,  in  44  feet.  At  the  rate  of 
6  miles  an  hour,  horse-speed,  the  car  was  stop- 
ped in  about  its  own  length.  It  is  said  to  be 
possible  to  stop  a  car  going  10  miles,  by  re- 
versal, in  one  quarter  of  its  own  length,  but 
such  a  test  would  never  be  made  except  to  save 
life  as  it  is  apt  to  burn  out  the  motor." 

An  affidavit  was  made  and  sworn  to  by 
Mr.  Frank  Kitton,  who  certified  to  the  measure- 
ments of  the  current  used  during  the  test 
on  the  horse.  Mr.  F.  S.  Drake,  Electrician  of 
the  Buffalo  Street  Railway  Co.,  also  made  an  af- 
fidavit to  the  effect  that  the  voltage  used  in  pro- 
pelling cars  on  his  line  varied  from  425  to  475 
volts,  and  that  the  tests  on  the  horse  proved  that 
current  to  be  harmless.  Mr.  Drake,  in  another 
affidavit,  tells  how  he  accidentally  received  the 
full  charge  of  the  railway  current  in  his  body 
and  no  ill  effects  resulted.  Mr.  James  E.  Price, 
an  employe  of  the  same  company,  deposes  to 
substantially  the  same  story. 

These  tests  will  have  the  effect  of  breaking 
the  back  of  all  opposition  to  any  extension  of 
electric  street  railways,  and  our  Buffalo  friends 
show  great  wisdom  in  demonstrating  the  lack 
of  any  element  of  danger  in  these  currents  in 
the  manner  in  which  they  did.  It  was  the  most 
natural  and  most  certain  way  to  determine  the 
safety  or  danger  of  such  a  current. 


A  Long  Electric  Road. — An  electric  road  be- 
tween Kansas  City  and  Independence,  Mo.,  a 
distance  of  20  miles,  is  to  be  constructed.  The 
cost  will  be  $1,000,000. 


Lightning. — Death  by  lightning  is  due  some- 
times to  the  sudden  discharge  of  electricity  from 
the  body  which  has  been  inductively  charged  by 
the  clouds,  and  sometimes  by  the  direct  stroke. 


In  the  United  States  Senate  on  March  14th,  the 
House  amendment  to  the  Senate  bill  to  amend  the 
charter  of  the  Eckington  and  Soldiers'  Home  Rail- 
road Company  was  taken  up  in  the  Senate  and 
discussed.  Messrs.  Vest  and  Hale  argued  against 
the  permission  of  overhead  wires  as  dangerous  to 
life,  and  Mr.  Harris  asserted  that  a  force  of  500 
volts,  which  was  sufficient  for  motive  power,  was 
innocuous. 

Mr.  Vest  moved  an  amendment  providing  that 
no  overhead  wires  shall  be  used  within  the  city 
limits. 

Mr.  Sherman  opposed  the  amendment.  He 
spoke  of  the  existing  line  as  the  most  beautiful 
specimen  of  electric  railroad  in  the  United  States, 
and  said  the  extension  for  which  the  bill  provided 
was  in  the  suburbs,  except  as  to  two  squares,  where 
there  were  hardly  any  buildings. 

Mr.  Paddock  spoke  of  an  electric  street  railroad 
that  had  been  built  in  Omaha  a  year  ago,  and  said 
that,  although  there  had  been  much  opposition  to 
it  at  the  time,  there  was  not  a  citizen  of  Omaha 
now  who  would  not  be  glad  to  have  an  electric  line 
on  every  street  in  the  city.  There  had  not  been  a 
single  accident  on  that  road. 

Mr.  Edmunds  argued  in  support  of  the  amend- 
ment. He  spoke  of  the  whole  thing  as  a  land 
speculation.  He  offered  a  substitute  for  Mr.  Vest's 
amendment,  and  Mr.  Vest  accepted  it,  providing 
that  the  right  of  the  company  to  erect  or  use  over- 
head wires  within  the  District  of  Columbia  should 
absolutely  cease  and  terminate  on  Juty  1,  1893. 

Mr.  Harris  said  that  the  electric  power  used  by 
the  company  had  never  exceeded  500  volts,  and 
there  was  no  danger  to  animal  life  from  that  force. 
For  the  year  and  a  half  which  the  company  had 
been  in  operation  no  accident  had  occured. 

Mr.  Manderson  concurred  with  his  colleague's 
remarks  as  to  the  electric  road  in  Omaha,  and  de- 
clared his  belief  that  the  best  system  of  street  rail- 
ways was  the  electric  system. 

Mr.  Vest  questioned  the  statement  as  to  a  force 
of  500  volts  not  being  dangerous  to  human  life. 
He  also  referred  to  the  electric  street  railroads  in 
Kansas  City  and  Des  Moines  as  failures  and 
nuisances,  so  that  the  case  of  the  one  in  Omaha 
proved  nothing.  He  declared  his  belief  that  the 
cable  system  was  superior  to  any  other,  and  said 
that  if  Congress  did  its  duty  it  would  force  all  the 
street  railway  companies  of  the  District  to  adopt  it. 

Mr.  Piatt  said  he  was  opposed  to  the  amend- 
ment because  he  did  not  regard  overhead  wires  as 
dangerous  ;  but  he  was  also  opposed  to  the  bill  as 
being  merely  speculative,  without  any  public  ne- 
cessity back  of  it. 

The  House  amendment  as  thus  amended  was 
then  agreed  to. 

Sprague  Motors  in  Kearney,  Neb. — The  citi- 
zens of  Kearney,  Nebraska,  are  jubilant  over 
their  electric  street  railroad.  The  work  of  con- 
struction is  going  rapidly  forward,  and  the 
motor  cars  have  arrived.  The  cars  are  fitted 
with  Sprague  motors,  and  are  lighted  by  elec- 
tricity. They  are  the  objects  of  great  admira- 
tion by  the  inhabitants. 

Favorable  to  an  Electric  Road. — A  favorable 
report  has  been  made  on  the  project  to  build  an 
electric  road  from  Franklin  to  Wrentham,  Mass. 


The  Western  Union  Company  is  suing  the  city 
of  Philadelphia  to  compel  it  to  allow  its  wires 
to  be  strung  along  one  of  the  streets  for  the  pur- 
pose of  establishing  a  branch  office. 


More  than  100  linemen  employed  by  the 
Western  Union  &  Postal  Telegraph  Companies, 
the  Thomson-Houston  Electric  Light  Company, 
the  Omaha  Motor  Railroad  Company,  and  the 
NebraskaTelephone  Company,  of  Omaha,  Neb., 
struck  for  an  increase  of  wages  on  March  8th. 
Not  a  lineman  in  that  city  is  at  work. 

The  Crosby  Electric  Company,  with  offices 
in  this  city,  filed  with  the  Secretary  of  State,  on 
the  10th  inst. ,  a  certificate  of  increase  of  its 
capital  from  Si 00, 000  to  $1,000,000.  The  trus- 
tees are  William  L.  Muller,  W.  J.  Arkell  and 
Somner  C.  Chandler. 


THE    ELECTRIC    AGE. 


THE   WYNNE  SYSTEM   OF  ELECTRIC 
TRAMWAY. 


A  committee  of  English  electrical  engineers 
recently  examined  Mr.  Frank  Wynne's  system  of 
applying  electricity  to  the  working  of  urban  tram- 
wars,  and  have  rendered  their  report     Theysiy 

We  have  lately  had  an  opportunity  of  examining 
a  scheme  which  bids  fair  to  solve  the  problem  of 
electric  traction  on  tram-cars  without  the  use  of 
open  conduits  or  accumulators.  Mr.  Frank  Wynne 
is  the  inventor  of  the  new  system,  in  which  power 
is  transmitted  from  the  engine  to  the  car  as  directly 
as  by  rope  traction,  without  the  objectionable  ne- 
cessity of  cutting  a  continuous  slot  in  the  road- 
way. 

Mr.  Wynne  has  been  engaged  in  endeavoring  to 
solve  the  problem  of  urban  electric  tramways  for 
upwards  of  four  years :  his  efforts  have  been 
watched  with  keen  interest  by  engineers  and  elec- 
tricians in  England,  and  the  skill  and  foresight 
with  which  he  has  approached  the  subject  have  met 
with  general  recognition. 

While  electricians  and  tramway  companies  in 
this  country  have  been  experimenting  with  accu- 
mulators and  slotted  conduits,  tram  lines,  with 
overhead  conductors,  have  been  earning  all  before 
them  in  America,  and  excellent  commercial  results 
have  been  obtained. 

The  method  of  transmitting  power  to  a  tram-car 
by  an  overhead  conductor,  though  well  suited  to 
new  and  rapidly  developing  districts,  is  absolutely 
inapplicable  to  English  and  most  Continental 
cities,  and  no  serious  attempt  has  ever  been  made 
to  introduce  them  in  this  country. 

Mr.  Wynne's  new  system  secures  all  the  advan- 
tages of  an  overhead  conductor  system  without  any 
of  the  constructive  disadvantages  of  an  open  con- 
duit. 

Among  the  chief  advantages  of  the  overhead  sys- 
tem are  that  it  enables  ordinary  permanent  way  to 
be  utilized  without  reconstruction  for  heavier 
weights,  and  it  allows  of  existing  cars  being  used 
with  some  modifications.  These  advantages  hold 
to  the  fullest  extent  in  Mr.  Wynne's  system,  the  ob- 
ject of  which  is  to  enable  the  electric  current  to 
be  transmitted  direct  from  the  generating  station 
to  the  car  motors  through  an  insulated  cable  laid 
underground,  after  the  manner  of  electric  light  ca- 
bles, with  absolute  safeguards  against  the  possibil- 
ity of  including  any  of  the  ordinary  traffic  of  the 
street  in  the  electric  circuit.  The  current  used  is 
that  known  as  a  low  tension  continuous  current 

In  the  centre  of  the  track  is  laid  a  crenellated 
contact  plate  or  rail  in  short  sections,  this  contact 
plate  or  rail  is  not  straight,  but  is  formed  to  follow 
the  junction  line  of  the  sets  thus  : 


It  is  half  an  inch  wide  on  the  surface  and  about  4^ 
inches  deep,  it  offers  no  obstruction  to  carriages 
crossing  the  track,  and  affords  a  good  foothold 
for  horses. 

Mr.  Wynne  has  invented  a  remarkably  simple 
device  whereby  the  sections  of  the  centre  rail  are 
successively  put  in  connection  with  the  main  in- 
sulated conductor  as  the  car  passes  over  them,  and 
are  disconnected  again  as  the  car  proceeds. 

The  only  sections  in  connection  with  the  main 
are  those  covered  by  the  cars  and  its  platforms  ; 
two  sections  are  always  in  circuit,  and  a  third  sec- 
tion may  be  momentarily  so  connected  as  the  con- 
tact brushes  carried  by  the  car  pass  over  one  of  the 
separating  spaces.  The  sections  are  necessarily 
short,  and  the  inevitable  leakage  is  therefore  re- 
duced to  quite  a  negligible  quantity. 


CONTACT    MAKING    DEVICE. 


The  device  for  making  contact  with  the  sections 
of  the  central  rail  is  shown  in  the  above  diagram. 


a,fd,  c,  (/are  four'sections  of  the  sectional  contact 
rail,  ax ,  i1,  c'  ,  d'  are  electro-magnets  traversed 
successively  by  the  current  passing  from  the  main 
conductor  -j-  to  the  car  motor  m. 

a2 ,  b2 ,  c- ,  d* ,  are  armatures  and  contact 
makers  actuated  severally  by  the  electro-magnets, 
a1 ,  bl ,  c ' ,  dl ,  and  are  severally  contained  in  the 
contact  boxes  a3,  fc  ,   c3,  d\ 

It  will  be  noticed  that  as  the  car  passes  over  sec- 
tion I.  the  current  passing  through  the  magnetic 
coil,  bx  ,  not  only  closes  the  contact  in  connection 
with  its  own  magnet,  b1 ,  but  also  puts  the  magnet, 
a1 ,  in  circuit  in  parallel  with  bl . 

This  arrangement  effectually  obviates  sparking, 
and  provides  that  one  section  shall  always  be 
charged  in  advance  of  the  contact  brush.  The 
contact  pieces  assume  their  original  position  by 
gravity,  thus  connecting  the  sections  as  the  cars 
leave  them. 

The  contact  boxes  may  be  placed  in  any  conve- 
nient position,  as,  for  instance,  in  the  footway  or 
curbs,  but  their  construction  is  such  as  to  render 
them  suitable  for  fixing  in  the  tramway  track.  The 
boxes  themselves  are  of  cast  iron  or  steel,  with  a 
grooved  or  "diamond''  surface,  and  are  con- 
structed on  the  diving-bell  principle,  so  that  the 
enclosed  air  will  absolutely  debar  water  from  rising 
into  the  interior. 

It  is  obvious  that  it  is  an  essent'al  part  of  the 
scheme  that  the  current  should  never  be  cut  off 
entirely  from  the  magnets,  for  under  such  cir- 
cumstances they  would  break  contact  with  the 
sectional  rail,  and  the  car  could  not  proceed. 
Mr.  Wynne  has  provided  thoroughly  practical 
devices  both  for  maintaining  the  circuit  and  for 
remaking  it  in  the  event  of  accidental  disturb- 
ance, as  for  instance,  by  reason  of  the  car 
leaving  the  rails. 

Under  ordinary  circumstances,  a  small  per- 
centage of  the  current  is  kept  on,  or  when  the 
car  may  be  going  down  hill. 

In  the  event  of  contact  being  accidentally 
broken,  the  driver,  by  moving  a  lever,  brings 
down  a  supplementary  contact  brush  which 
closes  the  circuit  of  a  single  cell  battery,  and  so 
re-establishes  the  current  through  the  contact 
boxes. 

There  can  be  no  doubt  as  to  the  great  en- 
gineering skill  displayed  in  Mr.  Wynne's  pro- 
posals, the  details  of  which  are  eminently  prac- 
tical. The  contact  boxes  are  numerous,  but 
there  is  no  difficulty  in  adapting  them  to  work 
under  the  conditions  of  a  tramline,  and  the 
mere  fact  of  the  necessity  of  their  manufacture 
in  large  quantities  will  reduce  their  cost  and 
tend  to  simplify  their  details.  This  tendency  is 
well  illustrated  by  Lancashire  cotton  mills,  in 
which  40,000  spmdles  are  often  found  working 
all  the  year  round  with  scarcely  any  tepairs. 

We  are  much  impressed  with  Mr.  Wynne's 
scheme,  and  consider  that  it  is  the  only  prac- 
tical attempt  that  up  to  the  present  has  been 
made  to  grapple  with  the  real  difficulties  of  ur- 
ban electric  traction. 

Batteries  are  ruinous  at  present  prices,  over- 
head conductors  inadmissible  in  Engli-h  towns, 
and  open  conduits  are  an  aggravation  to  all  the 
evils  attendant  on  the  use  of  straight  rails  in 
crowded  streets.  Mr.  Wynne's  invention  has 
none  of  these  drawbacks.  We  do  not  think  that 
his  crenellated  contact  rail  would  be  in  any- 
way objectionable  in  well-laid  roads  such  as  are 
usually  found  in  London  and  the  principal 
provincial  towns. 

On  the  question  of  capital  cost  and  cost  of 
power,  we  have  carefully  examined  the  accom- 
panying estimates  laid  before  us  by  Mr.  Wynne, 
after  comparing  them  with  data  derived  from 
our  own  experience  ;  and  we  are  of  opinion  that 
they  are  formed  on  a  good  commercial  basis,  a 
sufficient  margin  having  been  allowed  for  ex- 
tras which  are  inevitable  in  carrying  out  a  new 
scheme. 

The  estimate  of  capital  expenditure  for  ap- 
plying this  system  to  an  existing  tramway 
amounts  to  Sio,6oo  per  mile  of  single  track  ; 
this  leaves  out  the  items  of  real  estate  and 
buildings,  which  will    be  much  less  for  a  line 


worked  by  electricity  than  for  one  worked  by 
horses  in  which  the  area  of  ground  and  the 
buildings  required  for  stables  and  granaries  are 
very  large. 

Against  this  capital  expenditure  of  $1 0,600 
per  mile,  (including,  as  it  does,  boilers,  engines 
and  dynamos,  for  twice  the  maximum  power 
required  at  any  one  time),  must  be  set  the  capi- 
tal cost  of  horses  and  of  horse  cars,  amounting 
respectively  to  S7,30o,  and  S2.400  per  mi'e  on 
then  North  Metropolitan  tramway,  or  altogether 
to  a  sum  nearly  equal  to  that  for  applying  elec- 
tricity. 

The  large  figure  of  7j£  electrical  horse  power 
per  car  has  been  introduced  with  these  e-timates 
to  cover  a  line  with  steep  gradients,  and  so 
make  the  estimate  of  safe  general  application. 
American  experience  shows  that  this  is  an 
ample  allowance  for  the  not  very  marked  effect 
of  gradients  in  increasing  the  aggregate  power 
required. 

A  system  somewhat  similar  to  this  one.  the 
invention  of  Mr.  Wheless,  of  Washington,  was 
described  last  year  Mr.  Wheless'  system  was 
adapted  to  st  es  working.  Messrs.  Ayrton  ft 
Perry,  of  England,  also  have  a  patent  on  a 
system  of  this  cla  s. 


Globular  Lightning. — D.  Ernesto  Caballero, 
professor  of  physics,  and  director  of  the  electric 
lighting  manufactory  in  Pontevedra,  Spain,  re- 
cently wrote  to  the  authorities  of  the  Madrid  Ob- 
servatory giving  details  of  a  remarkable  meteoro- 
logical phenomenon  which  appeared  at  9. 15  p.  m. 
on  January  2d.  In  a  clear  sky  there  appeared  sud- 
denly a  ball  of  fire  of  the  apparent  size  of  an 
orange,  which,  after  falling  upon  the  conducting 
wires  stretched  across  the  city,  entered  the  manu- 
factory, struck  the  apparatus  for  distributing  the 
'light,  from  which  (after  raising  the  armature  of  a 
magnetic  circuit  closer)  it  struck  the  dynamo  at 
work.  It  rebounded  twice  from  the  dynamo  to 
the  conductor,  and  from  the  conductor  to  the 
dynamo,  then  fell  and  burst  with  a  sharp  detona- 
tion without  leaving  any  trace  of  its  existence. 
Outside  the  building,  and  at  the  moment  of  fall- 
ing upon  the  conducting  wires,  the  ball  was  seen 
by  the  Professor  of  Natural  History  and  others, 
and  from  various  effects  observed  on  the  wires 
during  the  following  day,  there  were  undoubted 
manifestations  of  its  electrical  origin. 


An  Flectrical  Society  for  Brooklyn. — The 
Brooklyn  Institue.  at  a  recent  meeting,  decided 
to  establish  an  electrical  department,  to  be 
known  as  the  Brooklyn  Electrical  Society.  Its 
relation  to  the  parent  body  will  be  similar  to 
that  of  the  New  York  Electrical  Society  to  the 
Cooper  Institute.  It  is  proposed  to  provide  a 
room  where  twenty  persons  could  meet  every 
week  night  for  the  purpose  of  carrying  on  elec- 
tical  experimenta  ion.  At  the  next  meeting  to 
be  held  shortly,  the  organization  will  probably 
be  effected.  There  is  much  interest  taken  in  the 
new  movement  and  the  success  of  the  Society 
is  assured. 


The  Photophone. — A  photophone  is  an  in- 
strument by  whi  h  sounds  may  be  transmitted 
to  a  distant  point  by  mean-  of  a  beam  of  light 
reflected  from  a  thin  mirror  thrown  into  vibra- 
tion by  the  Yoice.  The  beam  at  the  receiving 
point  is  made  to  fall  upon  a  receiver  of  sele- 
nium connected  in  circuit  with  a  small  battery 
and  a  Bell  telephone.  The  varying  intensity  of 
the  beam  of  light  upon  the  selenium  caused  by 
the  vibration  of  the  mirror,  varies  the  current, 
and  thus  reproduces  the  original  sounds. 


Lightning  Helped  Them  to  Escape. — During  a 
thunderstorm  a  few  days  ago  the  jail  at  Moul- 
ton,  Ala.,  was  struck  by  lightning  and  a  hole 
torn  through  the  roof.  The  jailer  neglected  to 
repair  the  damage,  and  two  days  later  five 
prisoners  escaped  through  the  opening. 


THE    ELECTRIC    AGE. 


HOW  SHALL  WE  MAKE  OUR  WIRES  SAFE. 


BY  M.    D.   LAW. 

I  have  read  with  great  interest  and  pleas- 
ure the  article  in  the  February  number  of 
The  Electric  Age,  by  Mr.  Markland,  on  "How 
Shall  we  Make  Our  Wires  Safe,"  and  am  glad  to 
see  that  he  is  a  man  after  my  own  heart  and  not 
afraid  to  put  his  views  on  paper.  The  safe 
handling  of  electric  wires  is  the  keynote  of  suc- 
cess to  all  central  station  lighting  and  had 
there  been  more  care  taken,  in  line  construc- 
tion throughout  the  country,  there  would  not 
have  been  such  a  cry  against  overhead  wires. 
With  first-class  construction,  frequent  inspec- 
tion, and  ground  tests  made  at  lea^t  every  three 
hours,  there  need  be  but  little  danger  to  the 
public  from  overhead  electric  light  wires. 

I  have  always  been  a  believer  in  good  insula- 
tion on  aerial  wires  ;  in  fact  the  first  lines  ever 
constructed  for  rental  lights  from  a  central 
station  were  by  myself  in  San  Francisco,  Sep- 
tember 20,  1878,  and  at  that  time  I  used  a  rub- 
ber covered  wire,  braided  on  the  outside  ;  and 
if  my  memory  serves  me  right,  the  American 
Electric  Works,  of  Providence,  made  that  wire 
to  my  order.  The  same  class  of  wire  has  been 
in  use  on  Chestnut  street,  Philadelphia,  since 
November,  1881,  and  is  about  as  good  today 
as  when  put  up.  But  still  this  class  of  insula- 
tion should  not  be  entirely  depended  upon 
without  frequent  testing,  and  all  of  the  men 
around  the  station  should  be  instructed  to  be 
vigilant  and  report  every  wire  that  is  down  or 
likely  to  come  down,  or  even  swing  against 
the  electric  light  wires. 

A  good  way  to  patrol  the  wires  is  to  offer  a 
cash  prize  to  Trimmers  and  Inspectors  for  all 
dangerous  wires  that  they  report,  as  there  is 
but  very  little  of  the  aerial  wires  that  they  do 
not  see  every  day  and  night.  Mr.  Markland's 
idea  of  guard  wires  is  good,  but  they  cannot 
always  be  relied  on,  I  use  them  only  in  particu- 
larly bad  places.  Mr.  Markland  has  also 
touched  one  point  which  is  a  bad  fault  in  all 
arc  line  construction,  and  that  is,  that  not 
enough  room  is  left  between  the  wires  next  the 
pole.  This  space  should  not  be  less  than  three 
feet,  to  allow  men  to  pass  through  without 
touching  the  wires. 

I  find  it  difficult  to  make  men  realize  the 
amount  of  danger  that  lurks  in  an  old  iron  wire 
hanging  down  over  an  arc  light  wire.  It  should 
be  cleared  as  soon  as  possible  and  great  care 
should  be  used  in  clearing  them,  to  thoroughly 
insulate  yourself  from  the  ground.  In  fact  such 
wires  should  never  be  touched  by  the  hands, 
and  do  not  under  any  circumstances  use  rubber 
gloves,  but  use  a  dry  hand  line,  or  shears,  with 
long  wooden  handles.  I  find  a  very  handy  tool 
for  clearing  wires  is  a  pair  of  pruning  shears  on 
the  end  of  an  extension  pole  that  can  be  run  up 
to  forty  feet.  This  will  allow  the  cutting  of 
the  tramp  wires  on  a  level  with  the  lines,  with- 
out the  need  of  going  on  a  building,  which  is 
at  times  very  difficult  and  cannot  be  done  at 
night,  or  Sundays. 

I  see  that  Mr.  Markland  mentions  the  word 
"cleat."  They  are  the  most  expensive  fasten- 
ing that  can  be  used  for  inside  wire,  and  are 
good  for  nothing.  I  have  had  several  fires  from 
cleated  work  where  a  leak  has  occurred  in  the 
roof,  and  have  condemned  their  use  for  over 
two  years.  The  cheapest  and  best  insulator 
that  can  be  used  for  that  work,  is  a  small  por- 
celain, with  a  groove  in  the  centre,  around 
which  is  closed  a  screw-eye,  which  can  then  be 
screwed  in  the  ceiling  or  wall  and  the  wire 
threaded  through  the  hole  in  the  center  of  the 
insulator.  This  gives  a  porcelain  insulation  all 
around  the  wire  and  holds  it  entirely  clear  of  the 
plaster  or  woodwork  ;  is  easy  to  put  up  and  can 
be  taken  down  without  marring  the  ceiling. 

"  The  people  who  control  wires  know  very 
well  how  to  make  wires  safe,  and  that  it  is 
really  only  a  question  whether  or  not  they  are 
willing  to  go  to  the  necessary  expense." — 
Thos.  D.  Lockwood,  Boston,  Mass. 


MODERN  THEORIES  OF  ELECTRIC  AC- 
TION. 

Had  the  world  remained  in  ignorance  of  the 
existence  of  the  phenomena  of  electricity,  the 
civilization  of  to-day  would  have  been  impossi- 
ble. This  may  seem  a  rather  sweeping  and 
perhaps  startling  statement,  but  if  we  stop  a 
moment  and  consider  the  benefits  that  have  ac- 
crued to  mankind  through  the  development  of 
electrical  science,  we  will  perforce  acknowledge 
its  simple  truth.  The  reader,  glancing  over  his 
morning  paper,  and  finding  there  items  of  vital 
importance  that  occurred  the  night  before  in 
London,  St.  Petersburg,  Zanzibar,  or  Rio  de 
Janeiro  probably  does  not  stop  to  think  that 
were  it  not  for  electricity  that  news  would  be  a 
week,  a  month,  or  several  months  old  before  he 
saw  it,  if  indeed  it  ever  reached  him.  It  might 
be  said  that  he  could  readily  exist  without  it. 
So  he  could,  but  there  will  be  no  one  brave, 
as  well  as  narrow,  enough  to  say  that  the  mil- 
lions of  messages  that  are  flashed  daily  over  the 
wires,  connecting  town  to  town,  city  to  city, 
county  to  county,  state  to  state,  and  nation  to 
nation,  bringing  men  and  governments  in  as 
close  communion  as  though  they  were  all  under 
the  same  roof,  has  not  given  civilization  an  im- 
petus that  nothing  else  could  have  done.  The 
thousands  of  uses  to  which  it  is  put — the  pro- 
duction of  the  beautiful  white  light,  its  use  in 
thereapeutics,  and  in  the  mechanical  and  fine 
arts — render  it  a  factor  in  the  civilization  of  to- 
day that,  perhaps,  we  could,  though  we  would 
not,  live  without.  The  modern  theories  of  elec- 
trical action  differ  very  materially  from  those  of 
a  few  years  ago.  Indeed,  it  is  now  known  that 
the  former  theories  had  no  foundation  in  fact, 
though  we  are  not  yet  prepared  to  say  that  those 
advanced  to-day  even  approach  accuracy.  But 
popular  interest  in  the  development  of  electricity 
is  so  great  that  scientists  are  not  now  content  to 
study  the  application  of  its  mysterious  energy 
alone,  but  are  striving  to  find  its  real  cause.  lis 
source  can  be  placed  in  the  dynamo,  the  battery 
or  somewhere  else,  but  why  at  the  source  the 
action  of  chemicals  on  metal  plates  or  the  mov- 
ing of  a  conductor  through  a  magnet  field 
should  produce  that  form  of  energy  called  elec- 
tricity, is  still  as  unfathomable  as  the  remotest 
depths  of  space.  One  hypothesis  endeavors  to 
explain  the  phenomena  of  electricity  by  suppos- 
ing two  different  electric  fluids,  tenuous  and  im- 
ponderable, called  the  positive  and  negative. 
The  particles  of  the  positive  repel  one  another,  as 
do  also  those  of  the  negative  ;  but  the  particles 
of  the  positive  fluid  attra  ct  the  particles  of  the  nega- 
tive, and  vice  versa,  and  are  strongly  attracted  by 
matter,  producing  when  present  in  it  electrifica- 
tion. The  two  fluids  attract  one  another  and 
unite,  but  the  action  of  friction  separates  them, 
one  going  to  each  of  the  two  parts  of  the  fric- 
tional  bodies.  This  is  the  double  fluid  hypoth- 
esis of  the  source  of  electricity.  The  single- 
fluid  hypothesis  assumes  a  single,  tenuous,  im- 
ponderable fluid,  the  particles  of  which  mutually 
repel  one  another,  but  are  attracted  by  all  matter, 
and  that  every  substance  possesses  a  definite 
capacity  for  holding  this  fluid,  no  effects  of 
electrification  being  manifest  when  this  capacity 
is  just  satisfied.  When  that  capacity  is  not 
reached,  however,  the  body  is  negatively  ex- 
cited, and,  when  it  has  more  than  its  capacity,  it 
is  positively  excited.  Friction  causes  a  redis- 
tribution, giving  one  body  a  surplus,  thus  posi- 
tively electrifying  it,  while  the  other  has  a  defi- 
cit and  is  negatively  electrified.  Neither  of 
these  hypotheses  is  now  accepted.  Various 
other  theories  are  offered.  By  some  it  is  be- 
lieved to  be,  like  heat,  a  particular  form  of 
energy  ;  by  others  an  exceedingly  tenuous  form 
of  matter.  And  then  again  the  assumption  is 
made  that  it  is  neither  a  phase  of  energy  nor  a 
form  of  matter.  Professor  Edwin  J  Houston, 
in  his  Electrical  Dictionary,  attributes  the  phe- 
nomena of  electricity  to  differences  of  ether 
pressures,  electricity  itself  being  the  ether,  and 


the  electro-motive  force  the  difference  of  pres- 
sure of  the  ether  ;  that  one  form  of  electrification, 
possibly  the  negative,  is  caused  by  a  "  surplus- 
age of  energy"  charged  on  the  excited  body, 
thus  producing  a  greater  ether  tension,  or  pres- 
sure ;  and  the  opposite  electrification  by  a  defi- 
cit of  energy,  thus  producing  a  smaller  ether  or 
tension.  Faraday's  discoveries,  mathematically 
interpreted  by  the  brilliant  mathematician,  James 
Clerk  Maxwell,  who  demonstrated  that  the  prop- 
erties of  the  medium  required  to  transmit  elec- 
tro magnet  action  are  identical  with  those  of  the 
luminiferous  ether,  have  been  experimentally 
confirmed  by  Professor  Hertz,  at  Heidelberg. 
Hertz's  experiments  are  the  most  advanced  of 
those  bearing  on  the  theory  of  electricity.  He 
has  obtained  electric  oscillations  of  a  very  short 
period — several  hundred  million  in  a  second — 
and  has  shown  that  electro-magnetic  waves 
caused  by  them  are  propagated  in  the  surround- 
ing space,  and  are  reflected  and  interfere  with 
one  another  as  do  waves  of  light.  Other  hypoth- 
eses are  being  considered,  but  the  views  and 
experiments  of  Hertz  are  just  now  attracting  the 
most  attention. 


Freaks  of  the  Telephone. — Some  telephones 
in  Pittsburgh  have  lately  been  acting  in  a  strange 
manner.  "The  residents  from  Fifth  avenue  to 
Hazelwood,  three  miles  out,"  says  a  press  des- 
patch from  that  city,  "have  been  annoyed  by  the 
queer  freaks  of  their  telephones,  which  mixed  up 
conversations  amazingly.  The  matter  came  to  a 
climax  the  other  dav,  however,  when  scores  of 
telephone  bells  rang  steadily.  When  an  attempt 
was  made  to  answer  the  call,  a  ball  of  electricity 
would  prance  around  the  machine  for  a  moment 
and  then  explode.  An  investigation  resulted  in 
the  Pittsburgh  Telephone  Company  formally  noti- 
fying the  Second  Avenue  Electric  Car  Line  that 
unless  their  lines  are  removed  or  insulated  by  the 
iothinst. ,  a  suit  will  result.  Insulation  will  cost 
the  company  some  $15,000." 


Curing  Cancer  by  Electricity.  — A  young 
physician  has  invented  and  used,  it  is  said  with 
success,  a  machine,  which,  in  cases  of  cancer,  will 
direct  a  current  of  electricity  against  a  diseased  cell 
strong  enough  to  destroy  it  and  at  the  same  time 
will  not  injure  a  healthy  cell.  Those  that  are 
destroyed  are  said  to  turn  into  a  hard  substance, 
that  remains  without  causing  the  patient  any 
inconvenience. 


The  Halifax-Bermudas  Cable. — It  is  an- 
nounced that  the  English  Government  have 
prolonged  the  time  originally  allowed  for  the 
laying  of  this  cable  to  the  24th  of  June.  The 
company  intend,  it  is  also  stated,  to  complete 
the  scheme  by  telegraphically  connecting  the 
Bermudas  with  the  Bahama  Islands  and  Ja- 
maica. 


Electric  Lights  in  a  Ball  Room. — The  new 
ball  room  of  Mr.  W.  C.  Whitney,  ex-Secretary 
of  the  Navy,  the  opening  of  which  was  cele- 
brated recently  in  an  elegant  manner,  is  lighted 
by  electricity.  On  the  occasion  mentioned, 
the  electric  light  globes  were  covered  with  pink 
silk  gauze,  through  which  the  light  filtered  softly, 
tinting  the  elegant  decorations  with  a  most 
beautiful  effect. 


Publication  Note. — The  Woodward  Electrical 
Company,  of  Detroit,  have  just  issued  a  neat 
little  book  describing  and  illustrating  their 
storage  batteries.  This  company  are  doing  ex- 
cellent work  in  this  line. 


Underground  Wires  in  England. — English 
electrical  experts  say  that  all  the  main  trunk 
and  telegraphing  wires  in  England  could  be 
put  underground  for  $30,000,000,  and  that  al- 
though the  sum  is  a  large  one,  the  nation  can 
well  afford  to  expend  it. 


THE    ELECTRIC    AGE. 


THE  BROWN  DUPLEX  PIN   AND 
TOR. 


INSULA- 


As  the  number  of  wires  increase  on  pole  lines 
it  frequently  becomes  a  serious  question  how  to 
arrange  them  without  adding  cross-arms,  or 
without  getting  them  too  near  each  other.  The 
Brown  Duplex  Pin  and  Insulator  goes  a  great 
way  toward  the  solution  of  this  perplexing  diffi- 
culty, and  it  is  so  simple,  and  yet  so  effective, 
that  one  wonders  whv  it  was  not  thought  of  long 
ago.  By  the  use  of  these  pins  and  insulators 
one-half  the  number  of  cross  arms  and'pins  are 
dispensed  with,  which  not  only  makes  a  saving 
in  material  and  labor,  but  relieves  the  poles  of 
so  many  unsightly  cross-arms,  thus  materially 
decreasing  the  cost  in  construction,  and  pro- 
ducing a  practical  line  that  presents  a  lighter, 
neater  and  less  objectionable  appearance, 
which  will  be  appreciated  by  the  public. 


Fig.    i. 

A  general  idea  of  the  uses  and  applications 
to  which  these  pins  and  insulators  can  be  put 
may  be  obtained  by  reference  to  the  following 
illustrations  : 

Fig.  i  represents  the  opportunities  for  chang- 
ing the  relative  positions  of  the  lines  toward 
each  other  at  even-  fourth  or  fifth  pole,  or  as 
often  as  may  be  thought  desirable,  for  anti-in- 
duction purposes  on  telephonic  circuits,  etc. 

This  is  a  very  important  feature,  and  any- 


lower  insulator,  being  connected  together  by  a 
short  piece  of  soft  copper  wire,  which  can  be 
readily  removed  for  purposes  of  testing,  and 
restored  again  to  close  the  circuit. 

Fig.  3  shows  the  device  applied  as  a  break- 
arm  for  the  establishment  of  loops,  while  cut 


Fig.   3. 

No.  4  shows  the  application  of  the  system  to 
elevated  railway  and  similar  structures. 

A  method  of  doubling  the  carrying  capacity 
of  cross-arms  is  shown  in  Fig.  5.  The  pin  pro- 
jects above  and  below  the  cross-arm,  thus  mak- 
ing it  possible  to  string  two  wires  in  the  space 
usually  occupied  by  one. 

While  the  cost  of  the  new  pins  and  their 
lower  insulators  is  a  trifle  above  that  of  the  or- 


Fig.   4. 

dinary  pin  and  insulator,  the  entire  cost  of  the 
line  still  remains  considerably  below  that  of  one 
built  under  the  old  system,  besides  reducing  the 
unsightly  appearance,  as  pointed  out. 

The  duplex  brackets  are  especially  adapted 
for  cases  where  it  is  desired  to  run  a  loop   or 


Fig.   2. 

thing  tending  to  lessen  the  evils  of  induction  is 
of  value,  and  would  be  thoroughly  appreciated 
by  users  of  wires  subject  to  these  detrimental 
influences. 

Fig.  2  shows  the  use  of  the  device  on  a  test- 
ing pole.  The  wire  fastened  to  the  top  insula- 
tor  and   a  continuation  of  it  fastened  to   the 


that  there  is  no  torsion,  either  vertical  or  perpen- 
dicular, upon  the  cross-arm  itself. 

The  Duplex  Pin  and  Insulator  is  the  invention 
ofR.  G.  Brown,  and  is  sold  by  the  well  known 
house  of  The  E.  S.  Greeley  &  Co.,  5  and  7  Dey 
street,  New  York. 


two-wire  line  on  the  poles,  on  house-tops,  or 
through  the  woods. 

Both  the  pins  and  brackets  will  also  be  found 
very  convenient  for  "  cutting-in '"  purposes, 
"test  stations,"  etc. 

It  will  be  noted  that  not  only  is  the  distance 
between  the  various  wires  precisely  the  same 
with  the  use  of  this  device  as  when  the  old  style 
of  pin  is  employed  with  double  the  number  of 
arms,  but  the  strain  of  the  wire  is  balanced  so 


Return  of  Mr.   Inslt  l  — Mr.  Samuel  Insull, 
general  manager  of  the  United  Edison  Manufac-  : 
turing  Company,  returned  from  Europe  on  the 
steamer  Britannic,  which  arrived  at  her  dock 
at  11  a.m.,  on  Saturday  las'.     Mr.  Insull  reports  1 
a   very  stormy  passage,  having  passed  a  lar^e  I 
number  of  icebergs,  and  the  last  three  days'  run  ; 
was  in  a  dense  fog.     He  is  much  improved  in  ! 
health,  and  little  resembles  the  tired  and  worn 
out  man  who  left  New  York  last  fall.     He  re- 
ports having  had  a  very  pleasant  time  traveling 
over  the  continent.     The  following  named  gen- 
tlemen were  on  the  dock  to  greet  Mr.  Insull,  j 
who,  bv  the  way,  was  the  first  man  to  land  ;  F.  I 
S.  Hastings,  J.  Muir.  J.  P.  Ord,  H.  M.  Livor,  J.  j 
Hutchinson,   F.    S.   Gorton,   W.   S.  Perry.    F.  S.  I 
Sargent,  R.  J.  Gray  and  H.  Chatterton.   Adelega-  ! 
tion   chartered  the  Laura   M.  Starin   on   Friday 
morning,  and  in  a  dense  fog  started  out  ostensi-  ; 
bly  to  capture   Mr.    Insull  at  Quarantine,  but,  j 
failing  in    that,   we  are    informed   they  sailed  : 
about  the  Bay  until  nine  o'clock  that  evening 
in  search  of  a  rainbow.     Those  on  board  were  i 
as  follows  :     Messrs.  J.  H.  Herrick,  John  Muir, 
F.  S.  Hastings,  J.  Kruesi,  C.  E.  Chinnock,  J.  F. 
Kelly,  H.Ward  Leonard,  C.  Batchellor,  A.  E.  Ken-  , 
nelly,  T   Butler,    A   S.   Beves,   E.  V.   Cavell,   of  i 
Street  Railway  Gazette,  Chicago,  W.  S.  Perrv,  J. 
H.    Wood,  J.   P.  Ord,  J.  C.    Henderson,   S.    D. 
Green,  L.  Steringer,  C.  F.  Haddington  and  M. 
F.  Adams. 

The  Shaver  Corporation. — Mr.  H.  H. 
Warner,  the  millionaire  "Safe  Kidney  Cure" 
man  of  Rochester,  N.  Y. ,  has  recently  pur- 
chased a  half  interest  in  the  capital  stock  of  the 
Shaver  Corporation  and  become  its  President 
The  corporation  has  recently  secured  control  of 
the  Gillette  magneto  call-bell,  house  door  bell, 
door  opener  and  magneto  annunciator,  and  will 
soon  be  ready  to  supply  the  trade  with  these 
specialties.  The  Quartermaster's  Depot,  U.  S. 
A.,  recently  awarded  contracts  to  the  Shaver 
Corporation  for  the  equipment  of  two  short 
telephone  lines.  In  the  advertised  proposals 
for  bids  the  Shaver  Corporation's  goods  were  set 
up  as  the  standard,  and  it  was  one  of  the  condi- 
tions of  the  proposals  that  the  material  required 
was  to  be  of  that  corporation's  make,  or  of  any 
other  of  equal  high  class. 

This  is  a  very  flattering  and  merited  testimo- 
nial of  the  excellence  of  this  company's  goods. 
The  Shaver  Corporation  has  removed  its  offices 
to  No.  207  Broadway. 


An  Enormous  Belt. — The  well  known  belting 
manufacturers,  Messrs.  Chas.  A.  Schieren  cv  Co., 
have  just  secured  a  contract  from  the  Louisiana 
Electric  Light  Company,  of  New  Orleans,  La., 
for  160  feet  of  72  inch  wide  oak  tanned  double 
belt,  and  550  feet  of  48-inch  wide,  the  same 
quality.  This  72-inch  belt  will  be  the  largest 
ever  furnished  an  electric  light  plant,  and  will 
be  the  largest  and  heaviest  in  the  world.  It 
will  be  put  together  in  the  firm's  new  "  Baby" 
hydraulic  belt  press.  This."  Baby  "  weighs  12 
tons,  is  capable  of  making  a  belt  74  inches  in 
width,  and  has  a  capacity  of  over  300  tons 
pressure.  

Alterion. — An  English  electrician  has  in- 
vented a  material  that  he  calls  "  alterion,  '  for 
the  prevention  of  corrosion  in  boilers.  The  in- 
terior of  the  boiler  is  coated  with  the  material, 
and  from  time  to  time  electrical  currents  are 
sent  through  it.        

Electrical  Wire  Inspector. — An  inspector  of 
electrical  wires  is  to  be  appointed  by  the  City  of 
Minneapolis,  Minn.  The  city  attorney  is  pre- 
paring an  ordinance  defining  the  duties  of  such 
an  officer. 


THE    ELECTRIC    AGE. 


ELECTRICAL    PATENTS    ISSUED    MARCH 

IITH. 


422.910.  System  of  Arc  and  Incandescent 
Electric  Lighting.  Harold  P.  Brown,  Chicago, 
111.  Filed  November  23,1885.  This  system  con- 
sists of  a  combination  of  an  arc  light  circuits 
with  electro  magnets  and  shunts  whereby  the 
lighting  or  extinguishment  of  any  of  the  lamps 
may  be  compensated  for. 

422.911.  Electromoter.  Henry  R.  Butter- 
field,  Waterville,  Me.  Filed  May  22,  1880. 
The  principal  feature  of  this  invention  is  the 
commutator. 

422,925.  Zinc  Electrode  for  Galvanic  Bat- 
teries. Georges  D'Infreville,  New  York,  N.  Y. 
Filed  June  27,  1889.  This  battery  is  of  the 
gravity  type  and  is  provided  with  two  or  more 
zinc  plates  with  suitable  devices  for  hanging. 


support  to  Avhich  the  conductor  is  secured,  and 
insulation  interposed  between  the  said  support 
and  trolley  wire  to  electrically  separate  said 
wire  and  support. 

423,005.  Trolley  Wire  Supporting  Apparatus. 
William  Vogler,  Somerville,  Mass.  Filed  Jan. 
8,  1 890.  This  system  consists  of  a  combina- 
tion of  span  wires  and  insulators  to  sustain  the 
trolley  wire. 

423,014.  Casing  for  Electric  or  other  Ap- 
paratus. Leander  S.  Woodbury,  Calumet, 
Mich.     Filed  May  22,  I889. 

423,023.  Underground  Electric  Conduit. 
Augustus  Bruner,  Indianapolis,  Ind.  Filed 
November  11,  1889.  This  is  a  process  of  con- 
structing conduits  by  setting  cores  in  a  trench 
and  filing  in  the  space  around  the  cores  with 
cement  or  similar  material  After  this  has  set 
the  cores  are  withdrawn.  The  cores  are 
held  in  position  by  means  of  head  boards  at 
each  end. 

423,026.  Armature.  Robert  L.  Cohen, 
Camden,  N.  J.  Filed  June  19.  1889.  A  com- 
bination with  armature  shaft,  of  a  sleeve  of  non- 
magnetic material  thereon,  said  sleeve  being 
provided  externally  with  longitudinal  ribs  and  a 
series  of  hollow  spools  mounted  upon  the  sleeve. 


NO.    422,999. — FIELD    MAGNET    FOR    DYNAMOS. 

422,956.  Electric  Valve  Controller.  Ernst 
R.  Malmborg,  St.  Louis,  Mo.,  assignor  of  two- 
thirds  to  John  M.  Glover,  same  place,  and  War- 
ren B.  Martindale,  Kenosha,  Wis.  This  device 
consists  of  a  valve  or  damper  controlled  by  an 
electro  magnet  through  the  intervention  of  rack 
and  pinion  mechanism. 

422,968.  Electrically  Controlled  Elevator. 
Walter  J.  Paine,  Boston,  Mass.  Filed  June  5, 
1889.  In  this  invention  the  elevator  car  is 
moved  by  an  electric  motor  which  is  controlled 
from  the  car  by  proper  switches,  etc. 

422,975.  Coupling  Electric  Motors.  Edwin 
W.  Rice,  Jr.,  Lynn,  Mass.  Original  applica- 
tion filed  IVIay  7,  1888.  Divided  and  this  appli- 
cation filed  October  14,  1889.  This  provides 
for  the  joining  together  of  two  or  more  motors 
on  the  same  work,  each  having  its  series  field 
magnet  coil  connected  to  the  armature  of 
another. 


NO.    423,039. — PHONOGRAPH    FOR    DOLLS. 

422,976.  Reversing  Trolley.  Henry  P. 
Roberts,  Rochester,  N.  Y.  Filed  November  14, 
1889.  In  an  electric  railway  the  conducting 
wire  supports  are  so  arranged  that  the  trolley 
arm  has  a  tendency  to  assume  a  position  per- 
pendicular to  the  line  of  movement  of  the 
vehicle. 

422,999.  Field  Magnet  for  Dynamos.  Elihu 
Thomson,  Albert  L.  Rohrer,  Lynn,  Mass.,  as- 
signor to  the  Thomson-Houston  Electric  Com- 
pany, of  Connecticut.  Filed  November  25, 
1889.  The  feature  of  this  dynamo  is  the  con- 
struction and  shape  of  the  field  magnets.  See 
illustration. 

423,004.  Overhead  Electric  System.  Wm. 
Vogler,  Somerville,  Mass.  Filed  December  3, 
1889.     This  consists  of  a  re-enforcing  insulated 


nets,  one  of  which  is  excited  by  the  main  cur- 
rent while  the  other  is  excited  by  a  shunt  current ; 
a  rotating  body  upon  which  the  magnets  act 
inductively  or  dynamically,  and  a  registering 
apparatus. 


NO.    423.I34. UNDERGROUND    CONDUITS. 

423,029.  Regulation  of  Alternate  Current 
Generators.  Stanley  C.  C.  Currie,  Ph  la- 
delphia,  Pa.,  assignor  to  the  United  Electric 
Improvement  Company,  Gloucester  City,  N.  J. 
Filed  December  5,  1889.  A  combination  with 
an  alternating  generator  and  a  storage  battery 
included  in  a  circuit  with  the  exciter,  whereby 
when  the  lamp  load  is  light  the  exc  ter  is  run  as 
a  dynamo  to  charge  the  storage  battery,  and 
when  the  load  is  heavy  the  discharge  from  the 
storage  battery  drives  or  assis's  in  driving  the 
shaft  of  the  generator. 

423,039.  Phonograph  for  Dolls  or  other 
toys.  Thomas  A.  Edison,  Llewellyn  Park,  N. 
J.  Filed  July  2,  1889.  A  small  phonograph  is 
placed  within  the  doll  or  other  toy. 

423.101.  Process  of  Flectroplating  Non- 
Metallic  Articles.  Wm.  H.  Winslow,  Chicago, 
111  Filed  October  28,  1889.  This  process 
consists  of  overlaying  the  surface  of  non- 
metallic  articles  with  metallic  strands  or  wires 
connected  in  the  electric  circuit  of  the  electro- 
plating apparatus  and  afterwards  electro- 
plating the  article.  Articles  of  wood  are  first 
given  a  coat  of  parafine. 

423.102.  Thermal  Cut-Out.  Jas.  J.  Wood, 
Brooklyn,  N.  Y.     Filed  October  21,  1S84. 

423,134.  Laying      Electric      Conductors. 

Thomas  J.  Cope,  Philadelphia,  Pa  Filed  July 
26th,  1889.  This  is  a  device  for  laying  con- 
ductors underground,  and  includes  a  carrier  or 
projectile,  an  air-tight  plug  containing  a  reel, 
and  means  connected  with  said  plug  for  moving 
said  projectile. 

423  207.  Portable  Electric  Lamp.  Alexan- 
der H.  Bauer,  Chicago,  111.,  assignor  to  the 
Pullman  Palace  Car  Company,  same  place. 
Filed  August  10,  1889.  This  invention  con- 
sists of  a  socket  or  receptacle  adapted  to  receive 
the  end  of  a  bracket  arm  and  having  spring 
clamps  therein  to  engage  said  arm,  lamp  wires, 
having  their  ends  secured  in  the  hollow  of 
binding  posts. 

423,210.  Electric  Meter  for  Alternating  Cur- 
rents. Otto  T.  Blathy,  Buda-Pesth,  Austria- 
Hungary.  Filed  October  7,  1889.  This  inven- 
tion consists  of  two  independent  electro  mag 


NO.     423,299. — EAR-PHONE    FOR    TELEPHONES. 

423,223.  Electric-Heating  Apparatus.  Mark 
W.  Dewey,  Syracuse,  N.  Y.,  assignor  to  the 
Dewey  Corporation,  same  place.  Filed  Decem- 
ber 13,  1889.  This  heater  consists  of  parallel 
flat  sheets  of  metal,  one  end  of  which  are  ar- 
ranged to  have  a  free  movement  longitudinally, 
and  by  the  expansion  and  contraction  of  the 
metal,  due  to  the  current,  the  circuit  is  made 
and  broken. 

423,229.  Teleg  aphic  Repeater.  Sidney  S.  Em- 
ery, Newton  Centre,  Mass.    Filed  April  27,  1889. 

423,245.  Electric  Shaft-Controller,  Anthony 
W.  Hart,  Boston,  Mass.  Fi'ed  June  29,  1889. 
This  is  an  arrangement  whereby  a  belt  may  be 
shifted  from  a  stationary  to  a  loose  pulley,  or 
vice  versa,  by  means  of  an  electromagnet  and 
weight  operated  by  a  push  button  at  any  con- 
venient point. 

423,2^9  Ear  Phone  for  Ttlephones.  Julius 
J.  Wolf,  Kansas  City,  Mo  ,  assignor  of  two- 
th  rds  to  Max  Weil  and  Aaron  M.  Sloss,  both  of 
same  place.      Filed. Jan    24,  1890. 

The  ear-t  hone  is  pro  ided  with  a  bellows  as 
shown  in  the  diagram.  This  bellows  admits  of 
variation  between  the  ear  and  phone 

423,310.  Connecting  Device  for  Battery-Ter- 
minals. Rufus  N.  Chamberlain  and  Jacob  C. 
Chamberlain,  New  York,  N.  Y.  Filed  Nov.  12, 
1889. 


NO.    423,335. DRY    GALVANIC    BATTERY. 

This  is  a  method  of  clamping  flat  battery 
electrodes. 

423,324.  Secondary  Batte'y.  William  A. 
Johnson  and  James  N.  Smith,  Toronto,  Ontario, 
Canada.     Filed  June  27,  1889. 

This  is  an  improvement  in  the  method  of 
preparing  the  surface  of  the  lead  plates  for  the 
application  and  holding  of  the  active  material 
of  the  electrode. 

423,335.  Dry  Galvanic  Batt*  ry.  Lou's  Moor- 
thamers,  Brussels,  Belgium.  Filed  May  21, 
1889.  Patented  in  Belgium  Aug.  u,  1888,  in 
France  Dec.  6,  1888,  and  Germany  Dec.  8,  1888. 

The  exciting  paste  of  this  battery  is  composed 
of  ammonium  chloride,  chalk  and  hydrochlorate 
of  lime.  The  central  cylinder  is  composed  of 
carbon  and  is  hollow.  This  contains  a  vapor- 
absorbing  agent. 
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ON  THE  MECHANICAL  ACTION  OF 
VARIABLE  CURRENTS. 

Mr.  M.  J.  Borgman  has  been  making  some 
investigations  into  the  above-named  subject 
and  a  London  contemporary  reports  the  results 
as  follows  : 

A  ring  made  out  of  thick  copper  wire  was  sus- 
pended in  the  place  of  the  beam  plate  of  a  pair 
of  scales  and  the  balance  maintained  by  means 
of  weights  :  below  the  ring  was  placed  con- 
centricallyavertical  bobbin,  containingacopper 
wire  of  25  mm.  diameter  (the  height  of  the 
bobbin  wrs  123  mm  ,  its  interior  diameter  43 
mm.,  its  exterior  diameter  120  mm.).  The  bob- 
bin may  or  may  not  be  furnished  with  a  mas- 
sive bar  of  iron  or  formed  of  iron  wire.  The 
current  was  supplied  by  accumulators  ;  a  com- 
mutator which  was  kept  in  motion  at  the  speed 
of  nearly  1,000  revolutions  per  minute  by  a 
Breguet  electric  motor,  changed  the  current's 
direction  twenty  times  per  revolution.  Kven 
with  a  current  of  half  an  ampere  the  repulsion 
of  the  ring  was  clearly  marked  ;  it  was  less  so 
when  the  bobbin  was  without  the  iron  bar. 
On  substituting  for  the  ring  a  horizontal  disc  of 
similar  dimensions  or  by  a  tube  of  the  same 
metal  suspended  in  the  cylindrical  cavity  of  the 
bobbin,  we  observed  considerable  repulsion, 
much  less,  however,  in  the  case  of  the  tube 
than  in  that  of  the  disc  or  ring. 

On  substituting  for  the  commutator  a  simple 
interruptor,  affording  a  number  of  interruptions 
per  minute  equal  to  that  of  the  current's  inver- 
sions, we  noticed  similar  repulsions,  but  of  less 
intensity.  It  was  upon  the  liquid  surface  of  a 
sheet  of  mercury  that  I  observed  the  most  in- 
teresting phenomena.  The  bobbin  made  use 
of  was  merely  a  coil  of  insulated  wires,  con- 
nected to  each  other  by  threads  and  deprived 
of  the  extraneous  portions  of  metals  which 
might  interfere  with  the  phenomena  to  be 
observed.  A  glass  basin  with  a  flat  horizontal 
bottom,  containing  mercury  was  placed  as 
concentrically  as  possible  above  the  bobbin, 
and  the  surface  of  the  liquid  lightly  powdered 
over  with  lycopodium.  A  few  moments  after  the 
closing  of  the  alternating  or  merely  intermittent 
current,  as  the  case  may  be,  the  motions  of 
the  particles  of  lycopodium  plainly  evinced  the 
presence  of  two  circular  currents  of  mercury 
moving  in  opposite  directions,  which  combined 
to  form  a  single  diametral  current. 

These  eddies  are  most  marked  when  the 
thickness  of  the  mercury  is  least;  in  fact,  just 
sufficient  to  cover  the  bottom  of  the  base.  They 
are  less  marked  with  intermittent  thin  with 
alternating  currents  :  the  presence  of  the  iron 
bar  increases  the  intensity  of  the  eddying  move- 
ment. 

If  we  bring  about  a  want  of  symmetry  in 
the  field  of  the  bobbin  deprived  of  its  bar,  by- 
inserting  a  thin  copper  disc  beneath  the  basin 
excentrally  as  regards  its  centre,  we  notice  two 
eddies,  the  current  of  which  is  towards  the  disc. 
By  inserting  two  or  three  discs  beneath  the 
basin,  we  get  four  or  six  eddies  whose  lines 
of  demarcation  are  directed  along  the  dia- 
meters of  the  discs.  By  placing  a  metal  band 
diametrically  beneath  the  basin  we  obtain  four 
eddies,  one  of  whose  lines  of  demarcation  is 
normally  directed  along  the  band,  the  other 
being  parallel  to  it ;  the  currents  of  mercury 
directed  towards  the  centre  flow  along  the  first 
direction.  We  obtain  two  strong  eddies  in 
the  direction  of  the  centre  of  the  bobbin  by 
placing  the  basin  of  mercury  slightly  excen- 
trally upon  the  bobbin  containing  the  iron 
bar. 

Generally  speaking,  the  mercury  currents 
flow  towards  where  the  metal  is  situated  un- 
der the  basin,  and  form  eddies,  the  more  in- 
tense of  whose  parts  are  situated  nearest  to 
this  spot 

By  placing  beneath  the  basin  a  flat  ring 
composed  of  three  equal  copper,  brass,  or  zinc 
sections,  we  obtain  six  eddies  of  different  inten- 


sities. The  pair  corresponding  to  the  copper 
is  the  most  energetic,  that  of  the  zinc  being 
barely  perceptible,  even  with  a  current  of 
more  than  two  amperes. 

We  obtain  no  movement  of  mercury  if  the 
basin,  being  smaller  than  the  central  vacuum 
of  the  bobbin,  is  placed  concentrically  above 
it. 

The  formation  of  the  eddies  above  the  bob- 
bin alone,  1'.  e.,  without  the  bar  or  the  metal- 
lic plates,  is,  according  to  my  experiments, 
explained  by  the  want  of  homogeneity  of  the 
wire  and  the  imperfect  symmetry  of  this  bob- 
bin's form. 

By  placing  the  bobbin  horizontally  under 
the  basin,  so  that  only  a  portion  of  the  mer- 
cury is  above  the  bobbin,  we  obtain  two  ed- 
dies with  a  line  of  demarcation  above  the 
bobbin's  axis.  We  likewise  obtain  two  eddies 
by  placing  the  basin  alongside  the  vertical 
bobbin  ;  but  in  this  case  the  intensity  of  move- 
ment of  the  mercury  will  be  very  slight.  The 
mercury  need  not  entirely  cover  the  bottom  of 
the  basin  ;  the  same  effects  will  be  obtained 
with  isolated  drops. 

If  we  sprinkle  iron  filings  upon  the  mercury, 
we  observe  a  tendency  in  the  larger  particles 
to  conform  to  the  direction  of  the  lines  of  force 
while  submitting  slightly  to  the  eddying  move- 
ment of  the  mercury.  The  most  minute  par- 
ticles splutter  in  all  directions,  like  liquid  drops 
in  the  spheroidal  state. 


THREE    WIRE    SYSTEMS 
TION. 


OF    DISTRIBU- 


A  SUGGESTION  FOR  THE  COMPENSATING  OF  VOLT- 
METERS for  Temperature. — Mr.  C.  J.  Robertson, 
member  of  the  English  Electrical  Engineers' 
Society,  makes  a  timely  suggestion  in  regard 
to  certain  difficulties  experienced  in  using  volt- 
meters. 

He  says  : — "  Having  worked  with  voltmeters 
almost  daily,  for  the  past  ten  years,  in  testing 
and  experimenting  with  glow  lamps,  I  have 
constantly  felt  the  inconveniences  arising  from 
changes  of  temperature  in  the  neighborhood  of 
the  voltmeter,  and  also  in  the  instrument  it- 
self. This  has,  for  a  long  time  past,  led  me  to 
think  that  some  simple  adaptation  of  the  old 
'  Gatehouse  "  method  (of  regulating  the  tem- 
perature of  platinum  lamps)  could  be  adopted 
for  this  end  .  but  I  have  had  neither  time  nor 
opportunity  to  thoroughly  try  the  same.  The 
voltmeter  could  be  wound  with  just  a  sufficient 
number  of  turns  of  copper,  etc.,  wire,  to  ob- 
tain the  necessa'  y  pull,  and  the  rest  of  the  circuit 
should  include  a  carbon  filament,  etc  ,  enclosed 
in  a  vacuum,  and  placed  as  near  as  possible  to  the 
metallic  portion  of  the  circuit.  Such  a  carbon 
could  be  easily  made  of  any  required  length  or 
section,  and  could  be  further  strengthened  by 
treatment  in  hydrocarbons.  The  proportions 
between  the  length  of  the  metallic  and  the  car- 
bon portions  of  the  circuit  could  be  respec- 
tively arranged  so  that  the  effects  of  increase 
or  decrease  of  temperature  in  the  metallic 
part  of  the  circuit  could  be  just  balanced 
by  the  oppo-ite  effect  in  the  carbon  por- 
tion. This  carbon  could  be  made  in  the  same 
manner  as  for  a  glow  lamp,  and  of  a  resistance 
and  length  suitable  to  any  voltmeter,  watt- 
meter &c ;  and  again,  by  using  or  leaving  out 
the  flashing  process,  its  specific  resistance  could 
be  adjusted  to  meet  all  requirements  of  space, 
diameter,  strength,  etc.  Such  a  carbon  compen- 
sator should  be  sealed  into  a  well  exhausted 
tube  (to  prevent  effects  of  convection  and 
conduction)  and  should  be  embedded  in  the 
windings  or  placed  very  near  to  them,  and  the 
whole  would  then  supply  a  long  felt  want, 
;'.  e. ,  a  voltmeter  compensated  for  external  and 
internal  temperature  variations. 


A  Large  Induction  Coil. — One  of  the  largest, 
if  not  the  largest,  induction  coils  in  existence 
gives  a  spark  42^  inches  in  length  in  air  with 
30  cells  of  Grove  battery.  The  secondary  coil 
consists  of  280  miles  of  wire,  and  has  a  resist- 
ance of  100,000  ohms. 


Herr  Hermann  Muller  describes  in  the  Flek- 
trotechnische  Zeitschri/t  a  method,  invented  by 
himse'f  of  distributing  energy  on  the  three-wire 
system  He  proposes  to  employ  a  small  two- 
pole  machine  with  three  brushes,  A.  B,  C  (see 
figure  below),  brushes  A  and  B  being  connected 
to  the  two  outer  wires,  and  brush  C  to  the  neu- 
tral wire.  When  the  two  circuits  are  balanced 
the  machine  is  a  motor  running  light.  If  the 
consumption  increases  on  one  of  the  circuits, 
I,  becomes  greater  than  1, ,  the  neutral  wire  is 
traversed  by  a  current,  I,  -  I2  and  a  current  /',  , 
passes  through  the  armature  from  C  to  B 
The  machine  then  revolves  as  a  motor,  and 
there  is  a  production  of  mechanical  energy, 
which  is  transformed  into  electrical  energy  in 
circuit  1.  An  E.  M.  F.  is  generated  in  A  C, 
which  is  added  to  that  already  existing,  and 
compensates  for  the  extra  volts  lost  on  the  line 
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owing  to  the  increased  current.  If  we  denote 
the  current  coming  direct  from  the  generator  by 
I,  the  current  passing  from  C  to  B  by  i, ,  and 
that  passing  from  C  to  A  by  i. ,  we  have 

i,  =  1  + 4 ; 

L  =  I  -  i, . 
But  the  current  i2  produced  by  the  rotation  of  the 
armature  is  sensibly  equal  to  i\  ,  which  causes 
that  rotation.      Hence  t\  being  equal  to  ;', ,    we 
have 

L  +  i,  =  2  x  1 ; 
1  =  Ii+A. 
2 

The  tendency  of  this  arrangement  is,  there- 
fore, to  make  the  total  current  at  any  instant 
the  arithmetic  mean  of  the  currents  in  the  two 
circuits.  Half  the  armature  always  acts  as  a 
motor,  one  of  the  remaining  quarters  acting  as 
motor  and  the  other  as  a  dynamo. 


Telephone  Matters. — The  monthly  News  Let- 
ter of  the  National  Telephone  Exchange  Associa- 
tion, which  is  issued  by  General  C.  H.  Barney, 
covering  the  month  of  February,  reports  that  a  bill 
has  been  introduced  in  the  Maryland  Senate  to  tax 
foreign  corporations  doing  business  in  Maryland. 
Among  its  provisions  is  one  taxing  foreign  tele- 
phone companies  two  per  centum  of  gross  receipts. 
Secretary  Barney  takes  occasion  to  notify  the  mem- 
bers that  the  proceedings  of  the  association  at  its 
meeting  in  1885  are  out  of  print,  and  that  a 
member  of  the  association  will  give  $5  and  his 
thanks  for  a  copy  of  the  same.  His  file  is  incom- 
plete without  it.  The  Xews  Letter  says  that  the 
ordinance  granting  the  Northwestern  Telephone 
Company  the  right  to  lay  a  private  conduit  on  the 
streets  has  been  acted  upon  favorably  by  the 
Council  Committee  on  Streets  at  St.  Paul,  Minn. 


New  Application  of  Electricity. — An  Ameri- 
can electrician  has  devised  a  method  of  expand- 
ing hoops  and  wheel  tires  by  heating  them  with 
the  current.  It  is  claimed  for  the  new  process 
that  the  heat  is  more  uniformly  distributed  than 
with  gas  furnaces  or  piles  of  embers.  The  cur- 
rent is  brought  by  wires  connected  to  opposite 
points  on  the  tire,  and  divides  equally  through 
each  half  of  the  ring. 


Observatory  Time. — The  Western  Union  Tele- 
graph Company  has  run  a  wire  to  the  naval 
academy  in  order  that  the  Washington  Obser- 
vatory time  may  be  sent  direct. 


THE    ELECTRIC    AGE. 


11 


FLEXIBLE    CORDS    FOR    INCANDESCENT 
LAMPS. 


With  the  introduction  of  the  incandescent  lamp, 
a  flexible  conductor,  particularly  for  movable 
lamps,  was  found  desirable.  High  insulation  was 
necessarily  an  essential  quality  of  such  cords,  on 
account  of  the  frequent  handling,  sometimes  with 
moist  hands. 

Phillips,  of  London,  was  the  first  to  apply  gum, 
which  he  did  in  the  form  of  a  very  thin  rubber 
tape  wound  spirally  around  the  stranded  wires. 
Slight  vulcanization  was  found  necessary  for  the 
rubber,  which  even  then  was  short-lived,  and  the 
vulcanizing  material  also  corroded  the  wires  badh. 

Under  the  above  conditions  the  Bishop  Gutta- 
percha Co.,  of  New  York,  was  stimulated  to  find 
a  better  and  more  reliable  insulator  for  the  pur- 
pose. Its  success  is  attested  by  the  universal  ac- 
knowledgment that  its  Balata  Insulation  is  the 
best  and  most  durable  of  any  yet  discovered.  It 
is  the  only  Gum  Insulation  used  on  Flexible  Cords 
which  is  Water  and  Acid  Proof,  and  which  does 
not  corrode  the  wire.  It  has  stood  over  five  years' 
usage  without  a  crack  or  a  flaw 

The  Balata  Cords  are  complete  in  themselves 
without  any  covering.  The  insulation  does  not 
have  to  be  held  on.  They  are  just  the  thing  for 
medical  or  other  battery  connections,  made  of  any 
desired  conductivity,  any  number  of  conductors, 
and  covered  with  Silk,  Cotton  or  Worsted  braid, 
either  plain  or  mixed  colors. 

Balata  is  obtained  from  the  bullet-tree  of 
Guinea,  South  America  in  the  form  of  a  creamy 
sap.  It  is  more  like  Gutta-Percha  than  any  other 
gum,  but  stands  exposure  to  the  air  much  better, 
retaining  its  flexibility. 

No  solvents  or  chemicals  are  used  in  Balata  or 
Gutta-Percha  Compounds,  therefore  they  preserve 
instead  of  destroying  the  copper. 

These  goods,  like  all  others  manufactured  by 
the  Bishop  Gutta-Percha  Company,  give  the  best 
of  satisfaction  to  all  who  use  them. 


Tenacity  of  Copper  and  Iron  Wire.  —  Every 
one  who  has  handled  copper  wire  after  it  has 
been  in  use  for  electrical  purposes  has  noticed 
its  brittleness.  When  new,  copper  wire  is  very 
tenacious  and  will  stand  considerable  torsional 
strain  before  it  will  break,  but  after  an  electric 
current  has  passed  through  for  some  time,  that 
quality  disappears.  Frequency  a  slight  twist 
is  sufficient  to  cause  a  fracture.  Iron  wire,  on 
the  contrary,  increases  in  tenacity  by  passing 
an  electric  current  through  it. 


Internal  Resistance  of  Batteries. — Some 
very  valuable  and  interesting  investigations 
have  recently  been  made  by  MM.  P.  Bary 
and  G.  Margaine,  with  reference  to  the  varia- 
bility of  the  internal  resistance  of  primary  bat- 
teries. It  has  often  been  held  that  the  re- 
sistance of  primary  batteries  and  accumula- 
tors is  not  a  constant  quantity,  and  the  fact 
has  been  proved  by  the  above  named  gentle- 
men. Apart  from  the  variations  in  resistance 
caused  by  temperature,  change  in  density 
of  solutions  and  polarization,  the  resistance 
of  the  cell  is  a  changeable  quantity.  The 
results  of  these  investigations  show  that  in 
the  case  of  the  Leclanche  cell  the  internal 
resistance  diminishes  as  the  current  flowing 
increases.  What  cau-es  this,  however,  has  not 
yet  been  determined,  and  electricians  at  large 
wi'l  be  interested  to  learn  further  particulars  of 
these  interesting  investigations. 


The  Central  Electric  Co.  of  Chicago,  since 
it  has  moved  into  its  excellently  appointed 
quarters  on  Franklin  street,  finds  that  business 
has  materially  increased.  It  is  experiencing  what 
is  known  as  a  "Chicago  boom  "  This  house 
has  recently  been  appointed  the  Western  agency 
of  the  Brady  Mast-Arm  interests,  and  also  agents 
for  the  Weston  Electrical  Instrument  Co.  of 
Newark,  N.  J.  It  is  a  welf  known  fact  that  the 
ammeters  and  voltmeters  manufactured  by  this 
concern  are  highly  recommended  by  all  the  elec- 
tric light  companies  in  the  United  States.  Such 
valuable  connections  as  these  are  bound  to  pus-h 
this  enterprising  house  in  the  front  ranks  of  large 
supply  houses.  The  catalogue  of  the  Central 
Electric  is  complete  in  every  detail  and  worth 
possessing. 


Large  Telephone  Switch  Board. — The  West- 
ern Electric  Company  of  New  York  has  received 
a  contract  for  a  new  multiple  switch  board,  to 
be  installed  in  the  new  building  of  the  Bell 
Telephone  Company  in  Boston.  The  board 
will  be  of  the  standard  type  with  all  the  latest 
improvements.  Its  capacity  will  be  6,000  con- 
nections. 


The  Railway  Service  Gazelle  of  Toledo,  O., 
says  the  storage  battery  electric  car,  being 
tested  by  General  Manager  Lang  on  the  con- 
solidated street  railways  of  Toledo,  seems  to 
work  admirably. 


Resignation  and  Dismissal. — At  a  meeting  of 
the  Board  of  Electrical  Control  on  March  7th, 
Inspector  George  W.  Reilly's  resignation  was  ac- 
cepted and  Inspector  George  W.  Roth  was  dis- 
missed. Both  were  charged  with  neglect  of  duty. 
Expert  Wheeler  was  authorized  to  fill  the  vacancies 
temporarily. 

Electricity  and  London  Fire  Alarms. — For  a 
charge  of  $25  per  annum  a  person  in  London 
may  be  put  into  electric  communication  with 
the  nearest  fire  engine  station. 

EDISON    LAMPS, 

Vz  TO   36   CANDLE   POWER. 
2^  TO  40  VOLTS. 

FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can  be  used  in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO..  Harrison,  N.J. 


Outfits  to   run    INCANDESCENT    LAMPS   from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 

T-A-S.     H.     MASOIST, 

Manufacturing  Electrician, 
I20   PARK   AVENUE,    BROOKLYN,  N.  Y. 


Bottone— Elec.  Instrument  Making $1  20 

Du    Moncel  —  Electro-magnets,    trans,    by 

Wharton 75 

Fabie— History  of  Elec  Telegraphy 3  00 

Hedges — Elec.  Light  Precautions 1  00 

Holmes— Electric  Lighting 1  00 

Hospitalier— Domestic  Electricity 3  00 

Munro  and  Jamieson  Pocket-book 2  50 

Solomons,  Sir  D Accumulators 1  25 

Stephens— Electric  Lighting 1  00 

Walker — Dynamo  Building 80 

Catalogue  and  circulars  free  on  application. 

E.  &  F.  N.  SPON, 

12  Cortlandt  St.,         NEW  YORK. 
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SHAVER    MULTIPLEX   TELEPHONE. 

Capacity  for  private  lines  2  miles. 

TRUNK  LINES  comprising  a  number  of 
Telephones  upon  one  circuit,  and  EX- 
CHANGES for  short  lines  switching  direct 
one  station  with  another.  The  only  me- 
chanical phone  which  works  'luring  rain  and 
wind   storms. 


AGENTS  WANTED. 

THE  SHAVER  CORPORATION, 


78   CORTLANDT    ST. 


NEW  YORK. 


For    S3«.l©. 

The  controlling  interest  in  an  elec  ric  light  com- 
pany, in  city  of  15.000  iohabitants.  Desirable  con- 
tract with  city  for  street  lighting  Demand  for 
private  lights  greater  than  present  capacity  of 
plant.  Everything  in  first-class  condition  and  on 
a  paving  basis.    For  particulars  address. 

j.  H.  HICKMAN,  ±"res.  Electric  Light  Co.. 

OWEN8BORO,    KT. 


FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  grow- 
ing town  of  8,000  population.  Best  equipped 
plant  in  Wisconsin  ;  well  established  ;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.  Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KNAPP, 
62  South  Canal  Street,  Chicago,  111. 


New  York  Electric  Supply  Co., 

MANUFACTURERS,    IMPORTERS    AND    DEALERS    IK 

Electric  Supplies 

OF      E  V -E IR.  ~2"       DESCRTPTION, 

Electric  M<jKl,T<?Iepkon<?  m!  T<?Ie<Jrevpk  Ppp^nJi^, 

DYNAMOS,    ELECTRIC    MOTORS, 

Primary    and    Storage    Batteries,    &c, 

94    LIBERTY    STREET,    NEW    YORK. 


IJPIP*    PERFECTLY  RELIABLE .  NO  DANGEROUS  CURREtiT^ 


*0 


to 
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HARTSFELD  FURNACE  ™  REFINING  CO. 

Oldest  Manufacturers  of  Pure  Aluminum  in  America. 


PRICES   BELOW   COMPETITION. 


in  Operation  in  this  Country  since  1885. 


OFFICE  AND  WORKS,  NEWPORT,  KY. 


Agent's  wanted  for  Aluminum,  the  new  metal,  which  will  no  doubt  take  the  place  of  gold  and  silver,  and  perhaps 
replace  our  future  coin.  Its  lightness,  brilliancy,  non-tarni-hing  lustre  and  durability  is  admitted  by  more  than  fifty  million 
people,  especially  for  Jeweley,  Ornamental  and  Household  Utilities  ;    its  demand  is  now  enormous. 

We  have,  with  great  care  and  expense,  succeeded  in  placing  before  the  public  some  entirely  new  and  useful  articles  as 
souvenirs,  made  out  of  pure  Aluminum  Metal  by  skillful  artists  and  new  mechanism.  Solid  Finger  Rings  without  a  weld, 
Earrings,  Eardrops,  Watch  Charms  containing  the  Lord"s  Prayer — smallest  ever  coined — and  many  other  novel  and  useful 
articles  for  which  the  demand  called.  We  have  reduced  the  price  below  competition — within  the  reach  of  all.  For  each 
souvenir  by  mail,  prepaid,  50  cents,  or  $4  00  per  dozen. 

A  NEW  HARYEST  FOR  AGENTS  TO  SUPPLY  THE  DEMAND.  $<°°°  to  *'5°°  P"  day  is  easily  cleared.     The  de- 
^_^»_^^__^_______«^^_^^^^^^^^__^_^_^^_  maud  is  great  and  the  profit  fair.      Will  you  start  to 

work,  or  induce  someone  who  will  ? 

"Let  this  be  the  means  of  our  introduction" — Wanamaker. 


CHAS.  L.  HARTSFELD, 


The  Hartsfeld  Furnace  and  Refining  Co. 


President  and  Gen'l  Manager. 


NEWPORT,    KY. 


FOUKTr-A-IiN"      JL.2TID      STYLO     FE1TS-       Fountain   Pens,  $1.50  and  upwards 


The  FOUNTAIN  PEN  consists  of  a  highly  finished  hard  rubber  holder,  fitted  with  superior  14-kt.  GOLD  PEN  to  suit  any  writer. 

INDEPENDENT "  STYLOGRAPHIC  PEN.  phice,m.oo  akd  upwabd.  e^est pen  waeeanted 

Writes  as  smoothly  as  a  Lead  Pencil  and  is  ALWAYS  READY  FOR  USE. 

•J^TJUlApilCH:  &  GO..106  and  108  Liberty  St.,  New  York. 


J-     H.     ttTJNJSrttJ-.lL*     dfc     OO'S 


STEEL    LEYER 


SOLID 
TRUNNION 


KIIEYS. 


Over  73,000  now  in  use. 


THE  ONLY  PERFECT  KEY. 


J.  H.  BTOITELL'S  PATENT, 
Feb.    15th,  1881. 


Legless  Pattern  Steel  Lever  Key. 


A  Beautiful  and  Perfect  Key 
suitable  for  use  on  fine  desks, 
or  wherever  a  Legless  Key  is 
preferable.  PRICE,  carefully 
boxed,  and  sent,  prepaid  by 
mail,  to  any  part  of  the  United 
States,  $2.25. 


Telegraphers  cannot  fail  to  have  noticed  that  upon  the  introduction  of  the  BUNNELL 
STEEL  LEVER  KEY  over  eight  years  since,  it  at  once  achieved  a  vast  popularity,  such 
as  never  before  attached  to  any  specialty  in  Telegraph  Instruments,  and  that  this  popu- 
larity has  continually  increased,  and  is  still  increasing. 

It  will  also  be  noticed  by  Telegraphers,  that  since  the  STEEL  LEVER  KEY  was 
introduced,  a  brood  of  "  improved  "  keys  has  been  hatched  and  put  forward  from  various 
sources  from  time  to  time  each  one  made  to  look  as  much  like  the  STEEL  LEVER 
KEY  as  possible,  or  made  with  some  kind  of  a  "steel  lever."'  or  "patent  lever."  and 
in  every  case  claiming  all  the  merits  possible  and  impossible  that  language  could 
describe.  Most  of  these  "improved  keys'"  have  become  exterminated  by  the  force  of 
their  own  worthlessne-s.  Years  of  practical  test  in  the  use  of  TH<  lUSANDS  of  BUN- 
NELL STEEL  LEVER  KEYS  throughout  America  demonstrates  their  perfection  and 
popularity.      BE   NOT    DECEIVED  BY  THE  ABSURD  IMITATIONS. 

THE  BUNNELL  STEEL  LEVER  KEY  is  nwre  durable,  and  in  every  respect  better  than  any  other  for  rapid  and  perfect 
sending  for  the  following  reasons  : 

The  Lever  is  only  one-half  the  weight  of  the  ordinary  brass  levej  as  generally  made. 

The  entire  Lever  and  Trunnions  together  being  made  of  bat  one  pieee  of  fine  wrought  steel,  the  common  defect  of  loose  trunnions  is 
avoided,  the  strength  of  a  heavy  bras^  lever  i~  obtained  with  much  l«ss  weight  of  metal,  and,  by  the  perfect  bearing  which  the  solid  trunnion 
gives,  together  with  the  use  of  hardened  plat  inn  point",  xtirkiyig  is  iiluuilutely  prevented. 

The  size  and  proportions  are  such  as  to  make  it  the  most  perfect  operating  key  possible  to  obtain,  either  for  the  hand  of  the  skilled  an^ 

rapid  expert,  ,.r  the  beginner.  Price,  $1.75.    Finely  Finished,  and  Lever  Nickel  Plated. 

tO~  Steel  Letter  Keys  tent  by  mail,  post-paid  to  any  pari  of  the  United  States  or  Canada  on  receipt  cf  price,  by  Registered  Letter  or  Money  Order. 

e-SEND    FOR   OUR   XE W  CATALOGUE    No     10  OF   MARCH,  1889.  -=£* 


This  form  is  especially  convenient  for  operators 
who  wish  to  possess  their  own  private  key.  as  it 
can  be  readily  placed  anywhere  or  removed  with- 
out boring  holes. 


J.    H.    BUNNELL    &    CO., 


76    Cortlandt    Street, 


NEW     YORK. 
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THE  SUBWAY  INJUNCTION  DENIED. 


Judge  Andrews,  of  the  Supreme  Court,  on 
March  20th  gave  his  long-awaited  decision  in  the 
important  suit  by  the  Manhattan  Electric  Light 
Company  against  Mayor  Grant  and  the  Board  of 
Electrical  Control.  The  immediate  question  at 
issue  was  whether  the  Board  of  Electrical  Control 
should  be  enjoined  from  awarding  the  contract  for 
building  electric  light  subways  to  the  Standard 
Company,  and  to  restrain  the  Consolidated  Tele- 
graph and  Electrical  Subway  Company  from  trans- 
ferring the  present  subways  to  the  new  company. 

Judge  Andrews  denies  this  injunction  and  dis- 
solves the  temporary  one  granted. 

"The  defendents,"  says  Judge  Andrews,  "have 
clearly  the  right  to  construct  the  subways,  and  to 
enjoin  them  would  be  to  inconvenience  the  public 
and  delay  the  repavement  of  the  streets." 

"There  has  been  no  allegation  of  bad  faith 
against  the  defendants.  The  purpose  of  the  origi- 
nal contract  was  to  provide  subways,  and  it  seems 
too  clear  for  argument  that  the  contract  has  been 
and  is  wholly  ineffectual  for  the  accomplishment  of 
its  purpose  and  the  purpose  of  the  act. " 

The  decision  refers  to  the  cutting  of  the  wires  in 
December  last,  and  the  consequent  darkness  of  the 
streets. 

"The  contract, "says  Judge  Andrews,  "it  seems 
to  me,  has  been  ineffectual  to  the  present  time. 
There  are  as  yet  not  sufficient  subways,  and  it  is  a 
matter  of  public  interest  that  they  should  be  con- 
structed as  soon  as  possible.  In  order  td  provide 
accommodations  the  Board  desires  to  have  between 
fifty  or  sixty  miles  of  subways  constructed  as  soon 
as  possible,  and  it  is  of  great  importance  to  the 
public  that  they  should  be  completed  during  thi 
year.      The  city  is  in   partial   darkness,   and  th 


sooner  subways  are  constructed  the  sooner  will  the 
public  be  provided  with  electric  light  and  power. 
The  present  company  cannot  do  the  work  within 
two  years,  and  the  Standard  Company  agreed  to 
complete  the  work  in  the  present  year." 

The  settlement  of  the  question  was,  however, 
again  deferred  by  the  action  of  the  Manhattan 
Electric  Lighting  Company  in  taking  an  appeal 
from  the  decision  of  Judge  Andrews.  At  the  meet- 
ing of  the  Board  of  Electrical  Control  on  Saturday, 
March  2 2d,  Assistant  District  Attorney  Dean  said 
that  Justice  Andrews  had,  at  the  application  of  the 
Manhattan  Company  added  to  the  order  of  dissolu- 
tion a  provision  that  it  should  not  go  into  effect 
until  the  question  at  issue  had  been  decided  by  the 
General  Term,  notice  of  appeal  to  which  the  Man- 
hattan Company  had  already  given.  DeLancey 
Nicoll  and  Elihu  Root  appeared  before  Justice  An- 
drews for  the  Manhattan  people,  and  Mr.  Dean 
opposed  them  for  the  Board  of  Electrical  Control. 

Mayor  Grant  said  that  under  the  circumstances 
the  Board  could  not  do  anything,  and  a  motion  to 
adjourn  was  just  going  into  effect  when  Mr.  Clark 
of  the  law  firm  of  Root  &  Clark,  appearing  for  the 
Harlem  Electric  Company,  interposed,  saying  that 
he  desired  to  call  the  attention  of  the  Board  to  the 
fact  that  there  was  seemingly  an  effort  on  foot  to 
injure  the  Harlem  Company.  They  had  filed  an 
application  with  the  Consolidated  Subway  Com- 
pany for  ducts  in  the  subway  over  sixty  days  ago, 
and  no  attention  has  been  paid  to  it.  Ex-Senator 
Grady,  for  the  East  River  Company,  had  a  similar 
complaint  to  make.  Mayor  Grant  ordered  the 
complaints  referred  to  the  engineer  of  the  Board, 
and  the  meeting  adjourned  until  the  27th. 


Electrical  Executions  Constitutional. — The 
Court  of  Appeals,  at  Albany,  on  March  20th, 
affirmed  the  judgments  of  the  courts  below  in 
the  Kemmeler  murder  case,  declaring  the  Elec- 
trical Execution  Act  constitutional,  and  holding 
that  no  error  was  committed  on  the  trial  of  the 
accused.  The  court  is  unanimous.  Judge 
O'Brien  rendered  the  opinion.  He  says:  "The 
court  finds  that  the  mode  of  execution  proposed 
is  not  cruel  within  the  meaning  of  the  Con- 
stitution, though  unusual.  On  the  contrary, 
all  agreed  with  the  court  below  that  it  removes 
every  reasonable  doubt  that  the  application  of 
electricity  to  the  vital  parts  of  the  human  body 
under  such  conditions  and  in  the  manner  con- 
templated by  the  statute  must  result  in  in- 
stantaneous and,  consequently,  painless  death. 
The  order  appealed  from  should  be  affirmed." 
This  decision  settles  the  question,  and  the  con- 
demned men  who  are  awaiting  execution  of  the 
death  sentence  will  pay  the  penalty  for  their 
crimes  by  electricity  at  the  times  and  places 
appointed.  Under  the  law  the  details  of  such 
executions  are  not  to  be  given  to  the  public 
press,  but  it  will  hardly  be  possible  to  success- 
fully prevent  it  The  wide-awake  newspapers 
these  days  seem  to  find  a  way  somehow  to 
break  down  all  barriers  in  the  way  of  getting 
news,  and  it  will  indeed  be  strange  if  their 
en'erprise  should  be  baffled  in  this  instance. 
The  result  of  the  first  execution  will  be  eagerly 
watched  for  by  all  classes  of  people  There  are 
several  condemned  murderers  awaiting  the 
execution  of  the  death  sentence,  and  on  the 
21st  one  more  was  added  to  the  list — James  J. 
Slocum,  an  ex-base  ball  player,  for  the  murder 
of  his  wife,  in  this  city. 


A  Generous  Offer. — Sir  David  Salomons,  the 
well-known  author  of  works  on  electric  lighting 
and  accumulators,  has  made  a  generous  offer  of 
£1,000  to  found  a  scholarship  of  ^"35  per 
annum,  to  be  held  for  three  years,  and  to  be  en- 
tirely under  the  control  and  at  the  disposal  of 
the  Institution  of  Electrical  Engineers.  The 
council  has  accepted  the  offer  and  the  details  in 
connection  with  the  scholarship  will  soon  be 
settled.  This  generous  act  on  Sir  David's  part 
should  stimulate  others  to  do  likewise. 

Electric  Road  in  Australia. — An  electric 
street  railway  is  being  built  in  Melbourne,  Aus- 
tralia. 


A  Horse  in  a  Subway  Manhole. — A  curious 
accident  occurred  in  this  city  on  March  20th. 
While  some  work  was  being  done  to  some 
wires  in  the  subway  manhole  at  the  corner  of 
Broadway  and  Warren  street,  a  horse  hauling  a 
truck  was  crowded  against  the  guard-rail  put 
up  around  the  manhole.  The  rail  was  dis- 
lodged, and  the  horse,  losing  his  feet,  fell  into 
the  manhole,  hind  legs  foremost.  His  forelegs 
caught  on  the  edge,  thus  preventing  his  entire 
body  from  going  in.  He  struggled  frantically 
to  extricate  himself,  and  finally  died.  The 
body  had  to  be  hauled  out  of  the  hole  by  a  safe 
derrick  which  was  erected  over  the  spot. 
Some  workmen  were  in  the  manhole  at  the 
time,  and  they  had  a  pretty  lively  time  in  keep- 
ing clear  ef  the  horse's  feet  which  were  kicking 
around  the  interior  of  the  cavern  in  a  vigorous 
manner.  They,  however,  escaped  with  nothing 
worse  than  a  big  scare. 

How  Shall  We  Make  Our  Wires  Safe. — 
Mr.  W.  D.  Sargent,  General  Manager  of  the 
New  York  and  New  Jersey  Telephone  Co., 
Brooklyn,  N.  Y.,  says  :  "  I  do  not  feel  that  I 
am  a  competent  person  to  express  opinions 
on  electric  light  questions  as  I  have  no  practical 
experience  in  that  direction,  but  from  a  general 
knowledge  of  the  electrical  business  I  can  see 
no  reason  why  electric  wires  may  not  be  made 
safe  by  insulating  them  and  keeping  them  insulated. 
As  to  how  they  should  be  insulated,  that  is  a 
question  for  experimental  demonstration." 

Quick  Work. — The  editor  of  a  London  paper 
recently  sent  for  an  electrician  and  said  to  him: 
"This  room  gets  so  hot  in  the  evening,  with 
the  gas,  that  we  can't  stand  it  any  longer.  We 
want  to  have  the  gas  taken  out  and  the  electric 
light  put  in  by  to  morrow  evening."  "All 
right,"  said  the  electrician;  "you  shall  have 
it."  The  next  evening,  at  four  o'clock,  the 
editorial  rooms  were  lighted  by  electricity.  No 
other  form  of  energy  is  capable  of  being  thus 
rapidly  applied. 

An  Appropriate  Introduction. — A  novel  and 
amusing  way  of  introducing  the  electric  light 
took  place  at  a  ball  at  Evanston,  111.,  recently. 
The  grand  march  opened  with  the  orchestra 
playing  the  "  Dead  March  in  Saul,"  to  which 
tune  the  gas  was  slowly  turned  off  and  dark- 
ness reigned.  Suddenly  when  the  strains  of 
"See,  the  Conquering  Hero  Comes "  the  room 
was  flooded  with  a  soft  and  beautiful  light  of 
300  incandescent  lamps. 

Electric  Mail  Service.  —  The  La  Plata 
Goselle  announces  that  on  April  1st  an  electric 
mail  service  will  be  put  in  operation  between 
Buenos  Ayres  and  Montevideo,  which  are  180 
miles  apart.  Two  wires  connect  the  cities, 
along  which  a  small  mailbox,  containing  mes- 
sages on  thin  paper  will  be  sent  at  lightning 
speed.  Here  is  a  South  American  republic  that 
is  ahead,  on  this  one  point  at  least,  of  the 
United  States  in  the  application  of  electricity. 

Storage  Battery  Suit  Decision. — The  Brush 
Electric  Company's  suit  of  infringment  against 
the  Julien  Electric  Traction  Company  was  de- 
cided a  few  days  ago  by  Judge  Coxe  in  favor 
of  the  Brush  Company.  The  decision  broadly 
sustains  the  claims  of  the  Brush  Company 
and  practically  gives  it  control  of  all  practical 
forms  of  storage  batteries.  The  decision  was 
a  voluminous  one. 

Florence  to  be  Lighted.  —  The  Municipal 
Council  of  Florence  have  just  approved,  by  a 
majority,  of  a  contract,  previously  arranged 
with  the  Italian  Edison  General  Electric  Light- 
ing Company,  for  the  electric  lighting  of  the 
principal  streets  in  the  centre  of  that  city.  It 
is  believed  that  the  installation  will  be  com- 
pleted in  three  months  hence. 

About  Rubber. — The  "shortage"  in  the  rub- 
ber crop  of  Brazil  is  said  to  be  about  1,000 
tons,  and  it  is  owing  to  this  that  the  price  has 
increased.  Considerable  speculation  has  been 
going  on  in  this  commodity.  The  present  sea- 
son ends  with  this  month,  and  the  next  begins 
in  July. 
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SOME  POINTS 


IN   DYNAMO  AND   MOTOR 
DESIGN. 


PAPER    READ    BY    W.     B.     ESSON     BEFORE    THE     ENGLISH 
INSTITUTION    OF    ELECTRICAL    ENGINEERS. 

Though  the  recent  progress  in  dynamo  con- 
struction has  been  of  a  highly  satisfactory  char- 
acter, there  still  remain  several  points  affecting 
design  which  have  received  but  inadequate 
attention,  and  to  which  reference  is  seldom 
made  outside  the  drawing  office.  In  the 
present  paper  a  few  of  these  unsettled  points 
will  be  brought  before  the  Institution,  in  the 
hope  that  a  full  discussion  will  enable  us  to 
make  some  progress  towards  a  solution  of  the 
various  questions  raised. 

I. — MAGNETIZING     FORCE     FOR     A      SIMPLE     MAGNETIC 
CIRCIIT. 

Foremost  among  the  factors  which  have  con- 
tributed to  the  progress  of  recent  years  has  been 
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a  more  perfect  comprehension  of  the  laws  of 
magnetic  induction,  and  now,  knowing  the 
magnetic  properties  of  the  iron  with  which  we 
deal,  it  is  a  perfectly  easy  matter  to  determine 
the  magnetizing  force  required  to  produce,  in 
any  simple  magnetic  circuit  of  given  configura- 
tion, a  specified  induction.  The  formula  of  Drs. 
J.  and  E.  Hopkinson,  which  was  published  in 
the  Philosophical  Transactions  in  i886,  is  now 
adopted  by  most  designers  who  desire  to  econo- 
mize their  time.  Reduced  to  ampere  turns, 
this  formula  for  the  magnetizing  force  is — 
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lengths,  in  centimetres,  of  the  separate  parts 
which  constitute  the  magnetic  circuit — com- 
prising in  this  case  armature  core,  air  gaps, 
magnet  limbs  and  yoke — while  a,  a,,  a2i  and  a3  are 
the  cross  sections,  in  square  centimetres,  of 
these  several  constituents.  Owing  to  the  spread- 
ing of  the  induction,  it  is  necessary  to  assume 
the  air  gaps  as  having  an  extension  beyond  the 
polar  area  equal  to  -8  of  the  distance  between 
the  armature  core  and  the  polar  surface.  Of  the 
induction  produced  in  the  magnet  cores,  only 
the  portion  n,  which  passes  through  the  arma- 


ture and  is  enclosed  by  the  coils  at  the  brushes, 
is  serviceable,  the  lines  of  force  which  choose  a 
path  outside  the  armature  constituting  a  stray 
field  which  cannot  be  utilized.  In  the  above 
expression  v,  is  the  ratio  of  the  induction  in  the 
magnets  to  that  in  the  armature,  the  total  lines 
induced  being  therefore  v,  n.  Since,  in  cylinder 
armatures  some  of  the  lines  stray  through  the 
internal  opening,  in  these  the  induction  in  the 
air  gaps  will  be  greater  than  n.  If  we  call  v,  the 
ratio  of  the  lines  in  the  gap  to  the  lines  in  the 
armature,   the  lines  in  the  former  will  be  vv  s. 

the  functions  f  ( — J,    /    [-~- ),  Ac. ,  are  read 

directly  off  the  curves,  Figs,  i  and  2,  where  ordi- 


Fig.   3. 

nates  give  the  induction  per  square  centimetre, 
and  abscissce  the  corresponding  ampere  turns 
required  per  centimetre  length.  These  curves 
are  reduced  from  the  results  of  Dr.  John  Hop- 
kinson. 

2. — MAGNITUDE    OF   THE    STRAY    FIELD. 

The  expression  in  1  gives  a  general  formula 
for  any  configuration  of  magnetic  circuit,  but  in 
order  to  employ  it,    we   require    to   know  the 


Fig.  4. 

values  of  vl  and  v2  or,  in  other  words,  we  must 
know  the  magnitude  of  the  stray  field.  To  be 
quite  accurate,  we  should  know  the  exact  dis- 
tribution of  the  field,  for  in  any  particular  ma- 
chine v,  has  evidently  a  different  value  at  even- 
part  of  the  cross  section.  In  the  absence  of 
actual  measurement,  however,  its  mean  value 
can  only  be  guessed  at  from  a  knowledge  of  ma- 
chines of  similar  type. 

The  value  of  v2  in  different  types  of  machines 


Fig.    5. 

depends  not  only  on  the  shape  of  the  magnetic 
system,  but  on  the  position  of  adjacent  masses 
of  iron  in  bed  plates,  bearing  brackets,  flywheel, 
etc.  Calculations  undertaken  with  a  view  to 
ascertaining  its  value  from  a  knowledge  of  the 
shape  of  the  machine,  without  reference  to  pre- 


vious machines,  are  necessarily  of  a  laborious 
character,  and  the  labor  in  the  end  leads  to  no 
great  accuracy.  But  I  find  that  a  very  close 
approximation  to  the  truth  may  be  arrived  at  by 
taking  the  known  value  for  some  particular 
type  of  machine  and  considering  step  by  step 
the  effect  produced  in  the  stray  field  by  the 
changes  in  the  dimensions  and  shape.  It  must 
be  remembered  that  no  two  machines  of  the 
same  type  have  exactly  the  same  value  of  v2  un- 
less their  dimensions  correspond  in  every  par- 
ticular. Every  alteration  to  the  patterns,  and 
every  modification  in  the  details,  introduce  a 
new  value  for  this  ratio.  Our  calculations, 
therefore,  must  be  to  a  great  extent  guesswork. 
We  cannot  help  it.  If  the  guess  is  a  good  one, 
we  congratulate  ourselves  on  the  soundness  of 
our  judgment,  or  on  the  accuracy  with  which 
we  make  our  calculations.  If  it  is  a  bad  one, 
we  write  to  the  forge  about  the  annealing  of  the 
iron. 


Fig.   6. 

The  values  ofz>2have  been  ascertained  for  the 
following  machines,  and  it  will  be  found,  prob- 
ably, that  for  all  modern  types  they  lie  between 
these  limits.  With  these  values  to  guide  us  we 
cannot  go  far  astray  in  new  designs. 

TABLE  I. — STRAY  FIELD  IN  DIFFERENT  DYNAMOS. 


Name  of 
machine 

Field 

Armature 

P.emarks 

Value 
of  r2. 

Edison  -  Hop- 
Manchester  . 

Single  magnet, 

2-pole 
Single  magnet, 

2-pole 
Single  macnet, 

2-pole  (fig.  8) 
Double  magnet, 

2-pole  ifig.  3) 
Double-magnet, 

2-pole 
Double-magnet. 

4-pole 

Double  magnet. 

multipolar 

Drum 

Drum 

Cylinder 

Cylinder 

Cylinder 

Ring 

Coreless 
disc 

Poles  next  bed 

plate 
Yoke    next  bed 

plate 
Yoke   next  bed 

plate 
Horizontal 

Bed  and  1  pole 

cast  together 
Ordinary  pat. 

Ordinary  pat 
(Alternating) 

1.32 
1.30 
1.32 
1.40 
1.49 
1.40 
2.00 

The  measurements  of  the  Edison-Hopkinson 
and  Manchester  machines  were  made  by  Drs.  J. 
and  E.  Hopkinson,  of  the  Victoria  by  Mr.  Mor- 
dey,  of  the  Ferranti  by  Dr.  YV.  E.  Sumpner,  and 
of  the  Phoenix  by  myself. 


Fig.   7. 


Fig.  8. 


When  the  linear  dimensions  of  a  machine  are 
increased  in  the  same  proportion,  i\  remains  ap- 
proximately unaltered.  Suppose,  for  example, 
that  all  the  dimensions  of  a  magnetic  system  are 
increased  n  times.  If  the  induction  per  square 
centimetre  is  the  same,  the  total  flux  of  lines  is  n2 . 
The  cross  section  of  all  the  paths  for  stray  lines 
are  increased  to  »• ,  and  the  distances  between  ad- 
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acent  surfaces  are  increased  n  times.  The  lengths 
ind  cross  sections  of  the  stray  paths  are,  therefore, 
ncreased  in  the  same  proportion  as  the  usual 
paths,  and  the  ratio  between  useful  and  useless 
lines  is  unchanged. 

If,  the  length  of  the  magnetic  circuit  remaining 
the  same,  both  dimensions  of  the  cross  section  are 
increased  n  times,  making  the  area  n2 ,  the  total 
dux  through  the  machine  is  n2  ;  and  since  the  cross 
sections  of  the  stray  paths  are  n2  times  greater,  the 
yalue  of  v2  remains  as  before. 

If  the  length  of  every  part  of  the  magnetic  cir- 
:uit  is  increased  in  the  same  proportion,  while  the 
rross  section  remains  the  same,  v2  is  increased 
somewhat,  owing  to  the  increase  in  the  cross  sec- 
:ion  of  the  stray  path.     If  the  dimension  of  either 


Figs.   9  and  10. 

actor  of  the  cross  section  is  increased,  while  the 
>ther  is  unchanged,  and  the  length  of  the  magnetic 
:ircuit  remains  the  same,  v2  is  reduced,  its  reduc- 
ion  depending  upon  the  ratio  of  the  two  factors 
if  the  cross  section. 

As  the  exact  value  of  v2  is  a  matter  of  some  doubt 
intil  the  machine  is  built,  it  may  be  instructive 
ust  to  notice  upon  what  the  difference  in  the  cal- 
ulated  flux  through  the  armature,  and  the  actual 
lux  as  modified  by  an  error  in  the  estimation  of 
be  stray  field,  depends.  Assuming  that  we  can 
neasure  accurately  the  path  of  the  induction  in 
he  armature— often  a  matter  of  uncertainty — the 
magnetizing  force  for  the  armature  and  the  air  gap 
an  be  determined  independently  of  the  magnitude 
if  the  stray  field.     The   magnetizing  force  to  be 


Fig.    11. 

Uowed  for  the  magnets  depends,  however,  on  the 
mount  of  stray  field  we  assume.  Imagine  that 
1  designing  the  machine  we  estimated  a  certain 
alue  for  v2i  which  turns  out,  when  the  machine  is 
uilt,  to  be  too  low.  Now  the  reduction  in  the 
ux  through  the  armature  due  to  this  error  will 
epend  upon  the  magnetizing  force  required  for  the 
nagnets  as  compared  with  that  required  for  the 
est  of  the  machine,  and  on  the  difference  in  the 
nagnetizing  forces  necessary  for  the  induction  in 
he  magnets  under  the  real  and  assumed  values  of 
, .  If  these  two  quantities  are  large,  the  error  will 
ie  considerable,  increasing  as  the  magnets  are 
nore  saturated,  and  as  their  resistance  in  propor- 
ion  to  the  other  components  of  the  magnetic  cir- 
uit  increases.  If  the  difference  in  the  magnetiz- 
ng  forces  for  the  real  and  assumed  values  of  v2  is 
mall,  the  converse  holds  good,  the  error  being 
mall  in  proportion.  In  the  Edison-Hopkinson 
nachine,  for  instance,  the  magnetizing  force  re- 
hired for  the  magnets  is  rather  over  one-eighth  of 
he  whole  machine,  and  the  value  of  v2  is  given  in 
tie  table  as  1.32.     If  in  this  machine  an  erroneous 


value  of  1.25  had  been  estimated  in  designing,  the 
diminution  of  the  flux  through  the  armature,  with 
the  calculated  ampere-turns  so  allowed  for,  would 
be  only  about  2  percent.;  i.  e.,  the  machine,  to 
give  the  same  output,  would  have  to  run  at  765 
revolutions  instead  of  750.  If  the  magnets  were 
saturated  to  a  greater  degree,  or  constituted  a  larger 
proportion  of  the  magnetic  resistance,  the  error 
would  be  correspondingly  greater. 

It  must  be  noticed  that  the  values  in  Table  I. 
are  given  at  the  working  saturation  of  the  ma- 
chine. As  the  bending  in  the  magnetization 
curve  of  the  iron  becomes  more  pronounced, 
v2  increases.  In  actual  machines  we  work 
above  the  bend,  and  with  a  reduced  saturation 
v2  would  be  less  than  given  in  the  table.  In 
practice,  differences  in  the  quality  of  the  iron 
lead  to  much  greater  errors  than  are  likely  to 
arise  from  an  error  in  the  estimation  of  the  stray 
field. 

3.  Symmetry  of  the  Field. 
It  is  of  some  importance  to  obtain  a  sym- 
metrical field  through  the  armature,  as  it  is  only 
when  the  field  is  symmetrical  that  the  armature 
is  electrically  and  magnetically  balanced.  Look- 
ing at  Fig.  3,  it  will  be  observed  that  a  line,  a 
b,  drawn  diametrically  across  the  armature  di- 
vides it  into  two  halves,  which  are  perfectly 
similar  as  regards  distribution  of  field  ;  and, 
generally,  this  is  true  of  all  machines  in  which 
there  is  a  double  magnetic  circuit.  There  is 
here  no  tendency  of  the  armature  to  move 
laterally  in  the  field,  provided  its  centre  is  con- 
centric with  the  bore  of  the  polar  cavity.  But 
with  single  magnet  machines  it  is  different. 
In  Fig.  .4,  for  example— which  is  about  the 


Fig.    12. 

worst  form  of  magnet,  on  account  of  the  sec- 
tion being  reduced  at  b  to  half  what  it  is  at  a 
— there  is  a  strong  upward  magnetic  pull,  pro- 
ducing an  abnormal  pressure  on  the  bearings, 
which  may  under  some  circumstances  lead  to 
serious  trouble  from  heating.  Most  makers  of 
single  magnet  machines  have  experienced  some 
trouble  from  this  cause,  and  have  adopted,  with 
more  or  less  success,  some  means  of  curing  the 
evil.  A  remarkable  instance  of  the  heating  due 
to  magnetic  pressure  on  the  bearings  was  re- 
cently brought  to  my  notice  by  M.  Heilmann, 
of  the  Societ6  Alsacienne  de  Construction  Me- 
caniques,  of  Belfort  In  the  inverted  machines 
first  constructed  by  this  company,  the  magnet 
cores,  Fig.  5,  were  of  wrought  iron,  on  the  top 
of  which  were  fitted  cast  iron-  pole  pieces  of 
comparatively  small  mass.  From  the  look  of 
the  thing  one  would  expect  a  very  considerable 
downward  pull,  and  in  the  case  of  some  ma- 
chines of  6o,ooo-watt  capacity  the  pressure  on 
each  bearing  due  to  magnetic  pull  reached  the 
high  figure  of  1,500  pounds.  This,  of  course, 
led  to  serious  heating,  and  in  later  machines 
the  cylindrical  wrought  iron  cores  have  been 
continued  to  the  top  of  the  machine,  as  shown 
in  Fig.  6,  being  fitted  with  cast  iron  shells, 
which,  together  with  wrought  iron  limbs,  form, 
when  bored  out,  the  polar  cavity.  It  will  be 
noticed  that  the  reduction  in  the  section  of  the 
wrought  iron  due  to  the  boring  out  is  very 
small,  and  I  am  informed  that  in  this  design  the 
evil  of  heating  has  been  completely  abolished,  a 
practically  symmetrical  field  being  produced. 
The  machines  are  of  the  drum  type. 


In  well-designed  machines  of  the  single  mag- 
net type  there  need  be  no  trouble,  however,  from 
magnetic  pull  on  the  armature.     The  first  essen- 
tial is  that  the  section  at  the  thinnest  part  of  the 
magnet  be  reduced  as  little  as  possible.     The 
form  in  Fig.  6,  for  example,  where  this  is  care- 
fully attended  to,  may  be  cited  as  an  example 
of  good  design  ;  while  that  in  Fig.  4  illustrates 
a  magnetically  bad  design.     Since  the  induction 
always  takes   the  path  of  least  resistance,   the 
importance  of  keeping  up  the  full  section  of  the 
limbs  at  the  poles,  in  order  that  the  resistance 
due  to  saturation  may  not  cause  unequal  distri- 
bution of  the  field,  will  be  obvious. 

The  magnetic  pull  may  be  balanced  by  the 
very  simple  device  of  placing  the  armature 
eccentrically  in  the  field,  as  I  suggested  two 
years  ago,  its  centre  being  somewhat  farther 
from  the  yoke  than  the  centre  of  the  polar 
cavity.  In  some  cases  the  magnets,  after  bor- 
ing out,  have  been  brought  closer,  so  that  the 


Fig.   13. 

air  gap  increases  gradually  to  the  polar  tips  ; 
but  though  the  pull  is  reduced  to  some  extent 
by  these  means,  the  device  is  not  so  efficacious 
as  the  one  previously  mentioned.  I  understand 
that  in  order  to  ieduce  heating  this  latter  course 
had  to  be  adopted  in  the  machines  built  for  the 
Bradford  Corporation,  the  magnets  in  these 
being  somewhat  similar  in  shape  to  that  shown 
in  Fig.  4. 

Electrically  there  is  in  drum  armatures  no  want 
of  balance  due  to  an  unsymmetrical  field,  as  every 
convolution  of  the  conductor  encloses  the  whole 
of  the  lines  of  force  passing  through  the  arma- 
ture core.  The  only  result  of  a  want  of  symme- 
try is  that  the  position  of  the  brushes  on  the 
commutator  for  a  sparkless  collection  may  be- 
come more  marked,  and  the  variation  of  current 
possible  without  readjustment  of  the  brushes 
therefore  less.  But  in  cylinder-wound  arma- 
tures not  only  is  there  a  want  of  magnetic  bal- 
ance when  the  field  is  unsymmetrical,  but  from 
the  fact  that  each  convolution  encloses  only  half 
the  lines  passing  through  the  core,  there  is  a 
want  of  electrical  balance,  and  it  becomes,  in 
consequence,  doubly  important  to  get  a  sym- 
metrical induction,  or  the  same  number  of  lines 
through  each  half  of  the  armature.  Though  the 
lines  were  unequally  divided  there  might  not 
be  any  appreciable  difference  in  the  E.M.  F.'s. 
generated  in  each  half  with  the  brushes  dia- 
metrically opposite  ;  but  from  the  fact  that  a 
want  of  electrical  balance  requires  rather  more 
lead  to  be  given  to  the  brush  farther  from  the 
yoke,  it  is  possible  that  the  E.M. F.'s  in  the  two 
halves  of  the  windings  may  be  unequal,  the  re 
suit  being  a  local  current  round  the  armature, 
and  consequently  waste  of  power. 

There  are  several  methods  of  obtaining  an 
approximately  symmetrical  field  besides  that 
already  mentioned  of  placing  the  armature 
eccentrically  in  the  cavity.  What  we  have  to 
do,  if  possible,  is  to  make  the  path  for  the  in- 
duction through  the  half  of  the  cylinder  core 
which  is  farther  from  the  yoke,  of  similar  re- 
sistance to  the  path  through  the  nearer  half,  so 
that  a  similar  number  of  lines  may  flow  through 
each.  In  the  Phoenix  dynamo  we  employ  some- 
times, with  this  object  in  view,  the  device  shown 
in  Fig.  7.  Here  the  cast  iron  magnet,  instead 
of  being  rectangular  in  section,  has  the  inside 
corners  cut  away,  as  shown  in  the  section  at  a, 
the  top  corners  at  b  being  left  on.  In  this  way 
the  magnetic  resistance  across  the  bottom  path 
is  increased,  and  the  induction  in  the  two  halves 
Continued  on  page  6. 
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THE  SHAVER  MOLECULAR  TELEPHONE. 


Many  inventors  have  in  late  years  given  a 
good  deal  of  their  time  and  thought  to  the  pro- 
duction of  a  telephone  for  short  distances, 
which  would  overcome  all  the  difficulties  and 
annoyances  met  with  in  electrical  telephones. 
Mr.  George  F.  Shaver  is  the  pioneer  investigator 
in  this  field,  and  after  many  years'  experimenta- 
tion produced,  a  few  years  ago,  what  is  known 
as  the  ' '  Acoustic  Telephone. "  This  was  a  good 
fair  weather  instrument,  but  in  stormy  weather 


sounds  audible.  Every  one  has  noticed  that  if 
a  piece  of  timber  is  scratched  with  a  pin  at  one 
end  the  sound  can  be  heard  at  the  other  by 
placing  the  ear  against  the  wood  ;  and  by  plac- 
ing the  ear  close  to  a  railroad  track  the  rumble 
of  a  train  miles  away  may  be  distinctly  heard. 
These  sounds,  although  infinitesimal,  are  the 
result  of  molecular  vibrations.  Hence,  it  is, 
obvious  that  if  something  could  be  so  attached 
to  the  medium  of  transmission  of  these  inaudible 
sounds  as  to  amplify  them  and  make  them 
audible,  we  would  have  the  active  principle  of 


the  best  results.  Proper  means  are  adopted  t 
turn  corners  and  angles,  so  that  there  is  no  los 
of  vibrations,  or  what  is  the  same  as  leakage  o: , 
a  telegraph  circuit.  The  distinctness  of  articu  , 
lation  in  the  telephones  and  their  range  of  actioi , 
are  very  remarkable  features.  It  is  not  necesi 
sary  to  put  the  ear  close  to  the  'phone  to  head 
what  the  speaker  at  the  other  end  has  to  sayj 
His  words  can  be  heard  several  feet  away  fron 
the  instrument,  and  the  sound  will  fill  a  gooi 
sized  room.  A  yell  can  be  heard  in  ever} 
corner  of  a  large  hall,  and  what  is  most  remarka 
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FIG.     I. — BANK     PHONE    SYSTEM    FOR    HORIZONTAL    WIRES. 


FIG.     3. — SHIFTING    HAND     PHONE   SYSTEM. 


the  sound  vibrations  transmitted  over  the  wire 
did  not  proceed  very  far  before  they  were  com- 
pletely neutralized.  Manifestly  this  could  not 
be  called  a  reliable  telephone.  What  was  needed 
was  a  system  that  could  be  depended  on  to  work 
in  all  kinds  of  weather.  Mr.  Shaver's  experience 
in  this  field  was  such  that  he  could  foresee  that  a 
perfect  mechanical  or  non-electrical  telephone 
was  a  possibility,  but  like  every  other  undevel- 
oped possibility,  how  was  it  to  be  made  a  prac- 
tical thing?     The  inventor  followed  out  a   line 


a  telephone.  This  is  what  Mr.  Shaver  has  done, 
and  he  magnifies  these  minute  sounds,  as  a  mi- 
croscope magnifies  objects  invisible  to  the  eye 
and  renders  them  visible.  It  does  not  require 
any  scientific  discussion  to  make  it  understood 
that  the  mo'ecules  will  vibrate  in  any  kind  of 
weather,  hence  the  value  and  importance  of  this 
invention. 

Mr.  Shaver's  invention  consists  of  a  Molecular 
Resonator  and  an  improved  conducting  wire. 
The  resonator  resembles  a  cymbal  in  shape,  but 


FIG.    2. BANK     PHONE    SYSTEM    FOR    VERTICAL    WIRES. 


of  thought  which  he  was  sure  would  lead  him 
to  success,  and  in  due  time  a  telephone,  based 
on  an  entirely  new  principle,  and  perfectly  reli- 
able at  all  times,  was  the  result.  The  action  of 
this  new  telephone,  as  its  name  implies,  is  based 
on  molecular  vibrations. 

The  fact  that,  under  certain  conditions,  mole- 
cules vibrate  has  been  known  to  scientists  for 
many  years,  but  it  remained  an  obscure  phe- 
nomenon until  Mr.  Shaver,  during  his  researches, 
invented   a   method   of  making   these   minute 


of  much  smaller  dimensions,  being  about  two 
and  one-half  inches  in  diameter.  To  the  con- 
vex side  of  the  resonator  is  firmly  secured  the 
end  of  a  cable  wire  of  small  diameter.  The 
joint  is  metallic  and  firm.  To  the  other  end  of 
the  cable  wire  is  attached  a  similar  resonator, 
and  then  we  have  the  essential  parts  of  the  tele- 
phone. In  practice  these  resonators  are  com- 
bined with  sounding  boards,  which  greatly  am- 
plify the  sounds.  The  wire  between  the  two 
terminal  telephones  are  drawn  taut  to  produce 


ble,  a  whisper  can  be  heard  as  distinctly  as  ordi] 
nary  talk,  by  placing  the  ear  to  the  'phone.l 
Hence,  confidential  communications  are  possil 
ble  on  this  telephone.  As  the  quality  of  every 
sound  is  perfectly'  reproduced,  the  speaker  at  the 
other  end  can  readily  be  distinguished  by  thc| 
sound  of  his  voice. 

This  telephone  is  indeed  a  very  efficient  in- 
strument, and  is  far  superior  to  anything  of  the1 
kind  ever  produced.  The  inventor  does  not 
claim  that  it  will  give  the  best  of  satisfaction  onj 
lines  longer  than  half  a  mile,  but  he  does  make: 
a  strong  claim  that  up  to  that  limit  it  will  work 
better  than  any  telephone  ever  invented.  We 
have  tried  it  on  a  half  mile  line  and  the  results 
were  surprising,  and  amply  justify  the  claim: 
made  for  it.  It  is  of  great  value  to  rnanufactur-' 
ing  establishments  where  the  offices  are  some 
distance  from  the  factory,  and  already  many 
plants  of  this  character  have  been  put  in.  It 
is  possible  to  connect  two  independent  wires  on 
the  central  exchange  plan  and  thus  put  two  dif- 
ferent subscribers  or  departments,  in  the  case 
of  a  large  factory,  in  communication  with  eac 
other.  The  method  of  establishing  the  connec- 
tion at  the  "central  "  office  is  very  simple.  Fig- 
ure 1  is  an  illustration  of  a  bank  of  'phones  lor 
horizontal  lines.  Each  line  has  its  annunciator, 
push  button  and  mouth  piece,  which  latter  ans 
wers  the  purpose  of  transmitter  and  receiver. 

The  operation  of  the  push  button  at  either  end 
of  the  wire  causes  the  annunciator  at  the  op- 
posite end  to  drop.  Fig.  2  shows  a  Bank  'Phoi.e 
system  for  vertical  wires.  The  'phones  are  de- 
tachable and  can  be  connected  with  any  one  of 
the  wires.  Fig.  3  illustrates  the  Shifting  Hand 
'Phone  system,  the  'phone  sliding  along  a  sad- 
dle as  shown  in  the  cut.  Fig.  4  represents  a 
vertical  exchange  for  inside  work,  that  is,  for 
wires  running  to  different  departments  or  loca- 
tions in  large  factories,  and  Fig.  5  shows  the 
Horizontal  Exchange  system  for  small  cities. 
Fig.  6  shows  the  Wall  'Phone  and  Magneto 
Call. 

The  conducting  wire  used  in  connection  with 
the  Shaver  Molecular  Telephone  is  composed 
of  several  strands  of  steel  wire,  twisted  together 
spirally,  with  a  hemp  core.  The  core  has  the 
effect  of  deadening  metallic  sounds  and  cutting 
off  the  tendency  to  produce  musical  notes 
which  is   so   common  in  acoustic  telephones. 
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The  diameter  of  the  wire  is  about  No.  ioor  12, 
or,  that  of  ordinary  telephone  wire. 

In  this  new  system  it  is  possible  to  have  in- 
termediate stations,  or  'phones  on  one  wire, 
without  any  detriment  whatever  to  service,  and 
this  is  a  valuable  feature  in  itself. 


conveyance  costs  you  a  certain  sum  of  money. 
As  you  proceed  on  your  journey,  the  dial,  by 
the  aid  of  cyclometer,  registers  every  unit  of 
distance  traveled,  and  as  the  cab  hire  is  reckon- 
ed by  these  units,  the  hirer  and  cabman  can  tell 
at  a  glance  the  miles  or  fractions  thereof  that 


Electric  Boats  on  the  Thames. — By  next 
June  it  is  expected  that  there  will  be  twenty- 
three  or  twenty- four  electrically-propelled 
launches  upon  the  Thames  at  London.  Many 
house-boats  are  being  fitted  with  the  electric 
light. 


FIG.     4 — VERTICAL    EXCHANGE    SYSTEM. 

During  the  season  of  1889,  this  telephone  was 
dopjed  by  many  leading  railroads,  including 
he  Lehigh  Valley,  Delaware,  Lackawanna  & 
Western,  New  York  Central,  Western  New  York 
Philadelphia,  Chicago,  Milwaukee  &  St.  Paul, 
s  also  in  operation  at  the  Wagner  Palace  Car 
^orks,  at  Buffalo,  and  the  U.  S.  Rolling  Stock 
^orks,  at  Anniston  and  Decatur,  Ala.,  where 
fty  of  them  have  been  in  constant  use  for 
early  a  year,  without  once  getting  out  of  order. 
)ver  one  hundred  have  been  ordered  and 
rected  in  the  City  of  Buffalo,  N.  Y.  since 
eptember  1st,  1889,  and  an  exchange  of  ten 
tations  was  built  and  successfully  operated 
ver  seven-eighths  mile  circuits  for  the  Buffalo 
nternational  Fair  Association. 
This  system,  in  no  way.  infringes  the  patents 
f  the  Bell  Telephone  Company.  It  is  absolute- 
new  and  embodies  principles  never  before 
tilized  in  the  arts,  and  is  superior  to  all  other 
tethods  of  transmitting  speech. 
The  Shaver  Corporation,  which  has  recently 
pened  elegant  offices  at  207  Broadway,  report 
lat  orders  for  these  telephones  are  coming  in 
ister  than  they  can  be  readily  filled  and  the  de- 
land  is  constantly  increasing. 


FIG.     5 HORIZONTAL    EXCHANGE    SYSTEM. 
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Novel  Electrical  Appliances. — There  is  no 
"id  to  the  variety  of  uses  to  which  electricity 
lay  be  applied.     In  Paris  it  is  adapted  to  cabs, 

show  the  passenger  the  actual  distance  he 
as  traveled  and  also  the  amount  of  fare  for 
hich  the  distance  he  has  gone  makes  him 
ible.  The  act  of  entering  the  vehicle  closes 
i  electric  circuit  which  acts  on  a  registering 
al,  telling  you  that  the  very  act  of  entering  the 


FIG.     6 — WALL    'PHONE. 


they  have  gone,  and  the  fare  is  only  a  matter  of 
mental  arithmetic,  allowing  no  difference  of 
opinion  as  to  the  amount. 

New  Electric  Road — St.  Paul,  Minn.,  op- 
erated the  first  electric  road  in  its  limits  a  few 
days  ago. 


Gas  Company  and  Electricity — Troy,  N.  Y, ,  is 
to  be  lighted  by  electricity,  supplied  by  the  lo- 
cal gas  company. 

Underground  Wires. — The  electric  light  wires 
in  this  city  are  being  put  underground  as  fast  as 
subways  are  provided. 
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SOME   POINTS  ON  DYNAMO  AND  MOTOR 
DESIGN. 

(Continued from  page  j.) 
of  the  armature  made  equal.  Another  plan  is 
to  shape  the  magnets  as  in  Fig.  S,  there  being 
a  faced  joint  at  a.  A  plan  adopted  in  several 
direct  driven  ship  sets  we  have  just  completed 
is  shown  in  Fig.  9.  The  magnets  are  in  this 
case  of  wrought  iron,  the  limbs  and  top  polar 
expansions  being  in  one  single  forging,  while 
the  bottom  polar  expansions,  /,  are  of  cast  iron. 
The  magnetic  resistance  of  the  cast  iron,  com- 
bined with  that  of  the  joint  at  b,  compensates 
for  the  diminished  length  of  the  induction  path 
through  the  lower  half  of  the  armature.  Another 
design  by  which  the  same  end  may  be  attained 
is  shown  in  Fig.  10,  where  the  magnet  is  partly 
of  wrought  iron,  a,  and  of  cast  iron,  b. 

With  a  view  to  obtaining  a  more  symmetrical 
field  some  single-magnet  machines  have  been 
shaped  as  in  Fig.  11.  Here,  to  attain  the  object, 
the  magnetic  circuit  requires  to  be  lengthened, 
the  magnetizing  force  required  being  corres- 
pondingly greater.  In  Figure  12  is  sketched  a 
single  magnet  machine  in  which  the  field  is 
quite  symmetrical,  although  here  the  magnetic 
circuit  has  been  made  still  longer. 

It  will  be  understood  that  it  is  possible  to 
have  an  armature  out  of  balance  magnetically 
while  electrically  it  is  perfectly  balanced,  as, 
for  example,  a  drum  armature  in  the  misshapen 
field.  Fig.  4.  On  the  other  hand,  it  is  possible 
to  have  magnetic  balance  while  electrically 
there  is  want  of  balance,  as  may  be  the  case 
when  a  cylinder  armature  is  placed  in  the  four- 
pole  field.  Fig.  13. 

When  the  armature  core  is  carried  round  by 
spider  arms,  which  fit  into  slots  in  the  iron 
washers,  it  is  important  that  the  reduction  of  the 
core  area  due  to  these  slots  be  as  small  as  pos- 
sible. Variation  in  the  section  causes  magnetic 
kicks,  or  periodic  fluctuations  in  the  field  during 
rotation. 

( To  be  continued. ) 


Mr.  A.  R.  Foote  ok  Socialism. — In  a  commu- 
nication to  a  Baltimore  daily  paper,  Mr.  Allen 
R.  Foote  very  severely  criticizes  the  statements 
made  by  Professor  Ely,  of  Johns  Hopkins  Uni- 
versity, Baltimore,  in  a  recent  lecture  in  Buffalo. 
The  lecture  was  on  "Socialism  and  Political 
Economy,"  and  Mr.  Foote  very  ably  proves  the 
fallacy  of  Prof.  Ely's  theories. 

Prof.  Ely,  in  his  lecture,  made  the  statement 
that  Dunkirk,  N.  Y.  was  the  best  electrically 
lighted  city  in  the  country,  as  far  as  he  had 
seen,  and  the  lights  cost  only  ten  cents  per 
lamp,  while  Buffalo  was  paying  forty  cents. 
This  low  price  was  due,  according  to  the  Pro- 
fessor's theory,  to  the  fact  that  Dunkirk  owned 
its  own  plant.  The  object  of  this  argument 
was  to  show  the  advantages  of  having  every- 
thing, including  electric  lighting,  dominated  by 
public  spirit.  This  was  the  essence  of  socialism. 
Mr.  Foote,  however,  upsets  this  argument  by 
throwing  some  light  on  the  subject  from  the 
opposite  standpoint  He  told  the  story  of  a 
thrifty  housewife,  who  entertained  a  company 
of  ladies.  A  cake  she  had  served,  was  much 
praised  for  its  excellence,  and,  finally,  one  of 
the  guests  asked  the  hostess  how  much  the 
cake  cost.  "Ten  cents,"  replied  the  hostess. 
All  present  expressed  surprise  at  the  small  cost. 
Finally,  the  lady  explained  that  she  bought  a 
bottle  of  flavoring  extract  for  ten  cents,  and  the 
other  things  she  had  in  the  house.  "It  is  so 
with  Dunkirk,"  continued  Mr.  Foote.  "The 
city  has  some  things  in  the  house,  or  buys 
them,  and  covers  theexpensein  other  accounts; 
then  it  buys  carbons  or  lamp  globes,  and 
charges  them  to  lighting  account.  The  small 
expense  of  the  lighting  thus  shown  is  the 
flavoring  of  the  accounts  exhibited,  to  make  the 
plant  popular  and  cause  the  people  to  demand 
plenty  of  lamps  because  they  are  cheap." 

Mr.  Foote  concluded  by  referring  to  the  Pro- 


fessor as  one  of  the  dreamers  of  the  world  who 
cannot  do  enough  good  to  counterbalance  the 
harm  they  do  by  their  misleading  theories. 
The  good  done  in  this  world,  said  he,  is  ac- 
complished by  practical  men.  who  know  the 
value  of  ideas,  and  at  the  same  time  recognize 
the  laws  of  common  sense  and  veracity. 


Therefore,  5  series  of  26  elements  each,  or  a 
battery  of  130  elements,  will  be  required. 

We  have  given  ;' a  value  of  15  amperes  only, 
in  order  that  the  polarization  may  not  brirg  the! 
electro-motive  force  below  2  volts.     Let  u-  sup 
pose  that  the  cells  can  be  worked   to  their  ful 
capacity,  that  is,  make 


PRACTICAL   FORMULAE   FOR  BATTERIES 
USED  IN   INCANDESCENT  LIGHTING. 


Let  i  be  the  intensity  of  current  required  in 
each  lamp  to  keep  it  white  hot ;  let  e  be  the  dif- 
ference of  potential  and  r  the  resistance  between 
the  binding  screws  of  each  lamp,  while  in  use. 
The  resistance,  when  hot,  may  be  roughly  con- 
sidered as  one-half  that  found  when  cold.  If 
we  have  ;;  lamps  connected  in  multiple  arc,  the 
current  necessary  to  supply  them  will  be  : 
I=ni  (1) 

Let  n  be  the  number  of  elements  of  battery  or 
accumulator  required,  each  having  an  electro- 
motive force  e,  and  an  internal  resistance  r  ;  the 
greatest  possible  intensity  of  current  to  be  ob- 
tained from  each  will  be,  from  Ohm's  law, 

e 
'  =  7"  (2) 

that  is,  when  short  circuited,  but  no  useful 
work  is  done.  The  maximum  of  useful  work 
is  obtained  when  the  external  resistance  is  equal 
to  the  internal,  or  when 


2  r 


(3) 


In  practice,  however,  it  is  found  more  eco- 
nomical to  make  the  external  resistance  four  or 
five  times  that  of  the  battery,  to  decrease  the 
effects  of  polarization,  and  increase  the  efficiency, 
or  proportion  between  the  useful  work  and  the 
energy  expended.  The  practical  value  of  /'  must 
therefore  be  determined  by  the  nature  of  the 
element,  its  size,  the  length  of  time  it  is  required 
to  work,  etc. 

As  each  element  or  series  of  elements  should 
only  be  traversed  by  a  current  /'  q,  the  number  of 
series  should  be  such,  that 

qi  =  /  (4) 

/ 
from  which  q  =      -  (5) 

If  /  be  the  number  of  elements  in  each  series, 
the  value  of  /,  according  to  Ohm's  law.  is 
le 
I 


q        n 


from  which  / 


q  e 


(6) 


(7) 


q  e  -r  I 

If  the  resistance  R  of  the  connecting  wires  is 
large  enough  to  be  taken  into  account  and  all 
the  lamps  are  in  one  group,  formula  (6)  be- 
comes 

I  e 
I  =  n 


q       n 


(3) 


The  value  of  q  is  the  same,  but  /  becomes 
larger.  When  the  lamps  are  in  groups,  the  for- 
mula is  a  little  more  complicated. 

For  example,  let  there  be  50  lamps,  whose 
constants  are  i  =1.5  amperes,  e  =  48  volts  r 
taken  hot,  32  ohms.  How  many  Faure  accu- 
mulators will  be  required  to  supply  them  ? 
The  constants  of  each  element  are.  for  a  cur- 
rent ;'of  16  amperes,  r  =  .01  ohm,  e  =  2  volts. 
The  resistance  of  the  connecting  wires  is  sup- 
posed to  be  zero. 

From  (1),  /  = 


From  (5),  q 


16 
whole  number,  q  —   r 

qe 


1    1 '  =  50  x  1.5  =  75  amperes. 
=  -7  =  4.6S  :  as  q  must  be  a 


5x48 


From  (7),  /  =^ZrT  =  (5  *  *)-(.oi  x  75) 


1  = 


100  amperes. 


z  r       2  x  .01 
As  the  lamps  require  only  75,   q  =    1,    and 
becomes 

1e'  1x48     ■  _ 

qe  —  rl       2  —  (.01x75) 
39  elements  arranged  in  1  series  will  suffice. 

A  voltaic  cell  or  accumulator  may  be  regardec 
as  a  reservoir  containing  a  certain  quantity  0 
electricity,  but  the  amount  available  for  usefu 
work  is  much  less  than  this.  If  we  represen 
by  Q  (expressed  in  coulombs),  the  quantity  thus 
available,  the  number  of  seconds  S,  durinf 
which  normal  working  wil'  continue,  will  be 

S  =  T  (9) 

since  a  current  of  i  amperes  equals  i  coulomb 

per  second.     It  has  been  found  that  a   Faun 

accumulator  weighing  10  lbs.  will  furnish  500, 

000   coulombs.     Applying  formula  (9)   to  the 

first  solution  of  the  example,  where  ; '  =   15 

Q         =;oo  000 

=  33.330  seconds  =  9  hour: 


6-  = 


=  25.8;/ 


26. 


'  «5 

15  minutes. 

In  the  second  solution,  provided  each  accu 
mu'ator  could  furnish  500,000  coulombs  befor  j 
e  falls  below  2  volts. 

•S"  =  5 =    6, 660  seconds    =    1   hour  51 

75 

minutes. 

A  comparison  of  the  length  of  normal  work 
in  each  case  with  the  number  of  accumulators 
shows  a  decided  advantage  in  favor  of  th« 
smaller  value  of  /',  although  the  total  energy  givei 
out  by  each  cell  is  the  same  in  both  ca  es 
The  resistance  of  the  50  lamps  is  .64  ohm  ;  o 
the  130  cells,  .05  ohm  ;  of  the  39  cells,  .39  ohm 
In  the  first  case  work  has  to  be  done  agains 
.69  ohm  resistance  ;  in  the  second,  against  1.0; 
ohms..  Therefore,  to  give  the  current  a  strengtl 
of  75  amperes,  an  electro-motive  force  of  5: 
volts  will  suffice  for  the  smaller  resistance,  whik 
78  volts  are  necessary  for  the  larger. 

Improved  Storage  Battexy. — It  is  said  an  im 
proved  storage  battery  has  been  invented  by 
Professor  Main  that  seems  to  have  been  re- 
markably successful.  It  consists  of  zinc  plates, 
horizontal  and  riveted  to  copper  support  plates, 
and  of  lead  plates  perforated  so  as  to  present  a 
large  surface  area,  prepared  by  the  Plante  pro- 
cess. The  power  of  this  battery  per  pound  ol 
lead  used,  expressed  in  ampere  power  is  ".42 
against  3  62,  4.10  and  1.77  for  three  styles  of 
batteries  of  the  Faure  type.  The  battery  will 
bear  rough  usage.  It  has  not  yet  been  placed 
upon  the  market. 

Business  Notice. — Messrs.  Flack  &  Son,  elec- 
trical engineers,  of  Buffalo,  N.  Y. ,  after  a  seven 
weeks'  test  of  the  James  H.  Mason  Primary 
Battery,  have  taken  the  sole  agency  for  these 
goods  in  that  city.  These  gentlemen  are  well- 
known  electricians  and  know  a  good  thing  when 
they  see  it. 

The  Spragi-e  Overhead  System. — After  an  un- 
successful experience  with  the  Bentley  Knight 
underground  system  in  Allegheny  City,  Pa.,  the 
conduit  has  been  abandoned,  and  the  Sprague 
Electric  Railway  ft  Motor  Cos  overhead  system 
has  been  adopted  in  its  place. 

The  Electric  Light  in  Saccarrappa. — Sac- 
carrappa  is  not  a  very  euphonious  name  for  a 
town,  but  that  town,  in  Maine,  isgoing  to  have 
its  streets  lighted  by  electricity  just  the  same. 

Electric  Lights  in  Horse  Cars. — The  Ber- 
lin horse  car  companies  have  decided  to  illu- 
minate their  cars  by  electricity. 
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COMBINATION     SPRAGUE      STATIONARY 
MOTOR   AND   FAN. 


ANSWERS  TO  INQUIRIES. 


With  the  approach  of  summer  the  question 
of  the  best  method  of  ventilating  naturally 
suggests  itself,  and  for  that  purpose  the  use  of 
electricity  as  an  agent  for  transmitting  power 
from  a  central  station  to  the  point  of  use,  holds 
an  unrivalled  position. 

On  this  page  we  show  a  new  combination  of 
electric  motor  and  fan  which  has  recently  been 
brought  out  by  the  Sprague  Electric  Railway  and 
Motor  Company,  and  which  promises  to  meet  a 
widespread  demand  for  a  simple  and  reliable 
fan,  which  can  be  operated  directly  from  a  con- 
stant potential  circuit.  As  shown  in  the  view, 
the  motor  and  fan  are  both  on  the  same  stand, 
the  motor  being  belted  directly  to  the  fan.  The 
motor,  on  account  of  its  winding,  can  be  set  in 
operation  by  the  simple  movement  of  a  switch, 
and  stopped  as  easily  ;  there  is  no  necessity  of 
using  a  rheostat  in  connection  with  the  motor. 
When  all  the  advantages  of  electric  power  are 
taken  into  consideration,   the  absence  of  fire, 


"A  Beginner,"  Wenham,  Mass. — The  article 
you  refer  to  is  quite  correct,  and  its  object  is  to 
correct  the  misapprehensions  that  you  and  very 
many  others  labor  under.  If  you  will  read  care- 
fully you  will  see  that  the  author  says  :  A  current 
is  rated  by  amperes,  not  by  volts.  A  wire  carries 
current  at  the  rate  of  so  many  amperes  ;  a  current 
cannot  be  measured  or  designated  by  volts."  A 
volt  is  the  unit  of  measurement  of  difference  of 
potential,  and  does  not  express  any  attribute  of  the 
current.  The  article  does  not  say  the  ampere  is 
the  measure  of  intensity.  The  volt  is  the  measure 
of  intensity.  The  ampere  is  the  measure  of  the 
current.  The  power  to  overcome  resistance  is 
measured  by  volts. 

The  second  question  cannot  be  answered  unless 
the  size  of  the  battery  is  known.  —  Ed.  Electric 
Age. 

In  answer  to  an  inquiry  from  a  correspondent 
at  St.  Williams,  Ont. ,  as  to  whether  anything 
has  been  invented  to  take  the  place  of  a  trans- 
mitting  key,   we  would  say  that  several  methods 
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smoke,  ashes,  engineer  or  expert  attention,  it  is 
not  surprising  that  so  many  electric  motors 
have  been  adopted  for  the  general  distribution 
of  power,  and  each  new  application,  like  the 
one  illustrated,  tends  to  popularize  the  use  of 
electric  power. 


Electricity  on  Belgian  Railways. — Tenders 
were  recently  invited  by  the  Belgian  Minister 
of  railways,  posts,  and  telegraphs,  for  the  erec- 
tion of  an  electric  light  installation  at  the  Na- 
mur  railway  stations.  The  regulations  con- 
tained in  the  specification  were  very  stringent, 
and,  as  yet,  the  contract  has  not  been  decided. 

Telephonic  Communication  with  Ships  at 
Anchor. — The  Havre  Chamber  of  Commerce  is 
about  to  carry  out  some  experiments  with  a 
view  of  testing  the  feasibility  of  a  system  of 
telephonic  communication  between  ships  at 
anchor  in  the  Roads  and  the  local  Exchange. 

Wants  Electricity  for  Everything. — Kenton, 
Ohio,  is  going  to  have  its  streets  lighted  by 
electricity,  and  wants  an  electric  street  car 
line. 


have  been  devised  for  transmitting  automatically. 
An  automatic  system  of  transmitting  usually  in- 
cludes a  slip  of  paper  on  which  is  punched  or 
embossed  the  matter  to  be  transmitted,  and  the 
slips  thus  prepared  are  passed  through  the  trans- 
mitting instrument.  This  method  renders  it  pos- 
sible to  increase  or  decrease  the  speed  at  will 
to  any  limit.  An  instrument  of  this  class  is 
used  in  the  Wheatstone  system.  Siemens  Bros. , 
of  London,  manufacture  an  iustrument,  which 
in  appearance  resembles  a  typewriter.  By 
manipulating  the  keys  certain  mechanism  is 
operated  which  performs  the  functions  of  an 
ordinary  transmitting  key.  This  instrument, 
while  it  transmits  automatically,  obviates  the 
use  of  prepared  slips  by  transmitting  directly. 
It  is  fully  described  in  Prescott's  book  on  the 
Electric  Telegraph.  Instruments  of  this  class 
are  necessarily  expensive  on  account  of  their 
intricate  mechanism.  There  is  nothing  that 
we  know  of  besides  these  two  types  of  instru- 
ments that  are  of  any  practical  value. — Ed. 
Electric  Age. 

Editor  Electric  Age. — What  is  the  resistance 
of  the  primary  and  secondary  coils  of  the  in- 


duction coil  used  in  connection  with  the  trans- 
mitter of  the  telephone,  and  the  resistance  of 
the  wire  used  on  the  earphone  ? 

Milwaukee.  S.  W.  G. 

Answer. — The  resistance  of  the  primary  coil 
is  about  two-tenths  or  three-tenths  of  an  ohm  ; 
of  the  secondary  coil  the  average  is  about  150 
ohms,  and  of  the  earphone  about  75  ohms. — 
Ed.  Electric  Age. 

Editor  of  the  Electric  Age.— What  is  basis  of 
the  unit  of  illuminating  power  of  electric  lights. 
This  power  is  measured  by  so  many  candles. 
What  kind  of  candles  does  that  mean  ? 

Houston,  Texas.  J.  W.  H. 

Answer. — The  term  candle-power  is  very  in- 
definite. One  candle  may  have  greater  or  less 
illuminating  power  than  another.  The  ma- 
terial used  in  the  candle  affects  the  light 
given  out.  Thus,  tallow,  sperm,  paraffine, 
etc.,  have  unequal  illuminating  power  as  com- 
pared with  each  other.  In  practice,  only  an 
approximate  idea  can  be  had  of  the  value  of  a 
candle-power  light.  There  is,  however,  a  stan- 
dard unit  of  candle-power,  which  is  the  light 
given  by  a  sperm  candle  consuming  approxi- 
mately one  hundred  and  twenty  grains  of 
spermaceti  per  hour.  This  is  the  American  and 
English  standard.  The  French  standard  is  the 
"carcel"  lamp,  which  consumes  six  hundred 
and  forty  grains  per  hour,  while  in  Germany, 
another  standard  is  adopted.  None  of  the 
standard  units  are  absolute,  and,  as  will  be  seen, 
are  not  based  on  anything  very  definite.  Many 
suggestions  have  been  made  in  the  direction  of 
a  uniform  and  practical  standard,  but  nothing 
tangible  has  yet  been  evolved. 


Engines  for  Electric  Lighting. — Engine  and 
boiler  makers  say  there  is  a  sharp  demand  for 
all  descriptions  of  steam-plants  just  now,  espec- 
ially the  types  favored  by  the  electrical  lighting 
and  motor  people.  Indeed  the  outlook  for  this 
manufacture  is  most  encouraging,  the  only 
thing  to  be  dreaded,  the  appearance  of  that  class 
of  new  manufacturers  that  may  be  attracted  to 
enter  the  field  because  of  its  favoring  conditions. 
Engine  and  boiler  building,  however,  is  quite 
different  from  most  other  trades.  Steam  users 
rarely  purchase  plants  because  they  are  cheap. 
They  must  be  of  a  reliable  and  favorably  known 
manufacture.  The  really  far-sighted  steam- 
user  will  pay  more  for  a  good  type  of  engine 
and  boiler,  because  its  maker's  name  is  at  stake 
and  hence  it  is  to  his  interest  to  see  that  it 
properly  constructed. 


is 


Fog  and  Atmospheric  Electricity. — In  a  letter 
to  Industries,  Mr.  W.  H.  Daniels  asks  the  ques- 
tion which,  he  says,  has  been  mooted  in  mari- 
time circles,  whether  fog  does  or  does  not  affect 
the  mariner's  compass.  His  own  opinion  is  that 
it  does  for  the  following,  to  him,  conclusive 
reasons  :  "  Magnetism  is  a  form  of  electricity 
and  so  is  lightning  ;  lightning  is  in  the  clouds, 
and  a  fog  is  a  cloud.  Moreover,  in  the  normal 
course  of  things,  a  cloud  should  rise  in  the  air, 
whereas  a  fog  descends."  The  late  Captain 
Saxby  used  to  mention  that  on  one  occasion  a 
convoy  of  thirty  sail  found  themselves  steering 
a  wrong  course  through  fog. 

Electric  Power. — A  general  inclination  is 
being  evinced  by  electric  lighting  companies  to 
provide  power  as  well  as  light  to  their  custo- 
mers. This  requires  a  modification  as  well  as 
an  extension  of  plant  but,  if  properly  managed, 
is  pretty  sure  to  prove  profitable.  The  custo- 
mers of  such  a  plant  are,  for  the  most  part, 
small  power  users,  some  used  to  getting  their 
power  by  auxiliary  belting  from  an  adjoining 
mill  or  workshop,  while  others  have  operated 
a  small  steam  plant  of  their  own. 

Its  Name  is  Its  Business. — The  Electrical 
Reminder  Company  is  the  name  of  a  concern 
recently  incorporated  in  Chicago  to  sell  elec- 
trical goods  and  supplies. 
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35  Commercial  Bank  Building, 

Chicago,  March  20th,  1890. 

Indianola,  Iowa,  is  soon  to  have  an  electric 
light  plant. 

P.  C.  Ackerman,  of  New  York,  is  in  the 
World's  Fair  City  this  week. 

Dr.  Paul  Schoop,  of  Zurich,  Switzerland,  is 
still  with  us,  and  his  application  for  member- 
ship in  the  Electric  Club  is  on  rile. 

The  Street  Railway  Ordinance,  which  has 
been  so  bitterly  fought  in  the  Elgin,  111.,  coun- 
cil, and  which  brought  about  the  alleged  boodle 
expose,  was  passed  on  the  17th.  Work  on  the 
ten  miles  of  electric  road  will  be  begun  at  once. 

TheCentr\l  Electric  Company.  Chicago,  seem 
to  be  determined  to  keep  themselves  promi- 
nently before  the  electrical  trade  and  are  cer 
tainly  anxious  to  afford  their  customers  every 
facility  in  ordering  supplies.  The  latest  evi- 
dence of  this  is  the  fact  that  they  have  just  had 
a  private  wire  run  into  their  office  connecting 
them  with  the  Postal  Telegraph  Cable  Com- 
pany's system,  and  the  merry  click  of  the  in- 
strument has  a  familiar  sound  to  many  an  old 
time  telegrapher  who  has  graduated  from  the 
ranks  into  some  of  the  later  and  more  remuner- 
ative fields  of  the  electrical  business. 

The  Westinghouse  Electro-pneumatic  Inter- 
locking System  installed  at  the  Union  Depot, 
Kansas  City,  Mo.,  was  recently  given  its  first 
trial  with  very  satisfactory  results.  The  system, 
which  covers  fifty  switches,  is  operated  by  com- 
pressed air  and  controlled  from  a  tower  by  elec- 
tricity. The  air  pumps  located  in  the  basement 
of  the  depot  annex  deliver  the  air  into  a  series  of 
tanks  from  which  it  passes  through  two  main 
pipes  to  the  yards  south  and  west.  Here  the 
air  passes  through  numerous  branch  pipes  to 
the  various  switches  and  signals.  The  con- 
struction has  been  under  the  direction  of  Mr. 
Vibe  Spicer,  engineer  of  the  United  States  Switch 
Company. 

Corporations. — The  following  companieshave 
been  incorporated  :  Cross-town  Electric  Rail- 
way Company,  of  St.  Louis,  Mo.,  capital  stock 
Si  00, 000  half  paid  up;  incorporators,  S.  Camp- 
bell, E.  D.  Meier,  D.  K.  Ferguson,  D.  W.  Brown, 
P.  K.  Marion,  C.  C.  Carroll.  Wichita  Electric 
Railway  Company,  of  Wichita,  Kan.,  capital 
stock,  8100,000;  directors,  J.  O.  Davidson, 
Thomas  G.  Fitch,  George  L.  Rouse,  B.  H. 
Campbell.  C.  A.  Walker,  all  of  Wichita.  The 
Periferie  Steam  Engine  Company,  of  Chicago, 
111.,  to  manufacture  and  sell  steam  engines 
under  the  Beck  patents  and  to  carry  on  a  gen- 
eral manufacturing  business ;  incorporators, 
Bruno  Beck,  Edward  C.  Fish.  Frank  C.   Ruttan. 

Chicago  Electric  Club. — At  the  regular  meet- 
ing of  the  Electric  Club,  March  17th,  the  library 
of  the  old  American  Electrical  Society,  consist- 
ing of  about  400  volumes  was  formally  trans- 
ferred to  the  club. 

Dr.  Louis  Bell  presented  an  able  and  very  in- 
teresting paper  on  "Electric  Motors  in  General 
Railway  Work.''  The  running  of  single  cars 
has  already  been  abandoned  on  a  large  number 
of  street  railways,  and  experiments  show  that 
motors  as  powerful  as  locomotives  can  be  made 
and  handled  ;  which  facts  suggest  the  possibility 
of  an  electric  motor  car  at  the  head  of  a  regular 
train.  The  two  questions  which  arise:  Can 
we  build  a  motor  to  handle  railroad  trains  at 
railroad  speed  ?  and  can  we  rely  upon  a  motor 
with  anywhere  near  the  same  feeling  of  cer- 
tainty as  upon  a  locomotive?  Dr.  Bell  answers 
affirmatively.  Recent  rapid  improvements  in 
insulation  and  details  of  construction  and  the 
placing  of  the  motor  upon  a  special  car  where 
it  can  have  close  attention  should  cause  it  to 
give  little  trouble. 

But  the  vital  question  is,  Can  the  requisite 
amount  of  power  be  transmitted  with  a  tolerable 


degree  of  economy  to  the  distances  required? 
The  immediate  solution  of  the  difficulties  pre- 
sented in  long  distance  transmission  is  to  oper- 
ate the  line  in  sections  of  reasonable  length. 
Taking  as  a  special  case  the  transforming  of  the 
' '  Big  Four  "  line  from  Chicago  to  Cincinnati  into 
an  electric  line,  Dr.  Bell  carefully  works  out  the 
problem,  dividing  the  distance  (300  miles)  into 
ten  sections  and  placing  a  power  station  in  the 
centre  of  each.  The  efficiency,  he  shows, 
would  be  about  fifty  per  cent,  from  the  indicated 
horse  power  at  the  engine  to  the  power  sup- 
plied at  the  axles  of  the  car. 

By  comparison  with  the  locomotive  Dr.  Bell 
shows  that  the  saving  of  fuel  effected  in  the  elec- 
tric system  would  probably  be  about  one-half, 
and,  having  considered  all  factors,  concludes 
that  the  "margin  of  economy  between  a  long 
distance  electric  system  and  locomotives  ap- 
pears to  be  just  about  enough  to  balance  the 
losses  in  the  transformation  in  the  electric  sys- 
tem." The  latter,  however,  has  two  advantages, 
a  somewhat  cheaper  grade  of  coal  can  be  used, 
and  the  weight  efficiency  is  greater.  He  is  of 
opinion  that  the  increased  adhesion  due  to  the 
use  of  the  rail  as  return  conductor  wi'l  maintain 
the  fractional  power  sufficient  with  a  considera- 
bly decreased  weight  of  motor  car. 

The  case  where  an  electric  system  would 
work  to  the  verv  best  advantage  is  on  elevated 
railroads.  Taking  the  Manhattan  Railroad  of 
New  York,  Dr.  Bell  showed  that  the  use  of  elec- 
tricity would  mean  a  saving  of  about  S400,coo 
a  year  over  the  locomotives,  in  the  single  item 
of  coal. 

In  an  elevated  road  the  absence  of  the  noisy 
locomotive  spluttering  by  one's  front  window 
and  dropping  cinders  and  ashes  upon  pass- 
ers by,  is  especially  to  be  desired,  and  would 
probably  lessen  the  cost  of  right  of  way. 

Among  recent  visitors  at  the  club  were  S.  H. 
Klinger,  St  Louis,  Mo.  ;  R.  I.  Sloan,  New  York ; 
Theo.  C.  Ives,  New  York.  F.  M.  I. 

A  Watt-Meter. — Some  French  electricians 
have  contrived  a  wattmeter,  says  an  exchange, 
which,  it  is  thought,  will  be  of  great  service  in 
the  case  of  alternating  currents.  The  instru- 
ment is  an  electrometer,  in  which  the  two  op- 
posite halves  of  the  aluminum  needle  are  in- 
sulated from  one  another.  There  are  two  pairs 
of  semi-circular  "quadrants,"  one  above  and 
one  below  the  needle,  and,  when  used  as  a 
wattmeter,  the  upper  and  lower  plates  on  the 
same  side  are  connected  together,  and  are  then 
placed  in  connection  with  the  ends  of  the  con- 
ductor in  which  the  expenditure  of  power  is  to 
be  measured  ;  the  two  halves  of  the  needle  are 
connected  to  the  ends  of  a  non-inductive  re- 
sistance, which  must  be  placed  in  series  with 
the  other  conductor.  Although  a  reliable  watt- 
meter is  not  important  in  connection  with  con- 
tinuous currents,  it  may  prove  of  great  use  in 
many  alternate  current  investigations. 

Suit. — Col.  Jacob  E.  Bloom,  a  lawyer,  is 
suing  James  M.  Seymour  and  Francis  J.  Patten 
to  establish  an  interest  in  Patten's  electrical 
inventions  and  to  recover  $200,000.  He  alleges 
that  in  1888  Patten  gave  him  the  exclusive  right 
of  sale  of  his  inventions  for  fourteen  months, 
and  that  later  in  the  same  year  he  gave  Sey- 
mour the  same  right.  Judge  O'Gorman,  in  the 
Superior  Court,  on  March  21st,  granted  an 
order  for  the  defendants  to  show  cause  why 
they  should  not  be  examined  before  trial  in 
order  to  enable  Col.  Bloom  to  frame  his  com- 
plaint. 

Killing  Swallows. — The  question  of  the 
wholesale  destruction  of  swallows  by  elec- 
tricity has  at  last  been  taken  up  in  France,  and 
a  report  on  the  subject  was  presented  at  a  re- 
cent meeting  of  the  Zoological  Society.  In  the 
south  of  France  long  wires  are  systematically 
erected  along  the  seashore,  and  when  the  tired 
swallows  alight  on  them  they  are  stunned  or 
killed  by  an  electric  shock.  The  birds  are  then 
sent  to  Paris,  where  they  are  used  for  decorative 
purposes. 


DEVELOPMENT  OF  INVENTIONS. 


When  man  is  bending  some  newly  discovered 
force  of  nature  to  his  will,  says  the  Boston  Tran- 
script, there  must  of  necessity  be  a  struggle,  and  in 
that  struggle  life  and  limb  may  perchance  be  lost. 
It  has  always  happened  so,  and  probably  the  pro- 
gress of  science  will  always  be  fraught  with  more  or 
less  danger.  Science  has  found  real  martyrs,  how- 
ever, who  willingly  gave  up  life  for  progress  and 
the  benefit  of  mankind  in  general.  Other  victims 
of  science  have  been  the  foolhardy  and  the  ignor- 
ant. Every  invention,  almost,  has  claimed  its 
lives.  Powder,  matches,  lamps  (oil  and  spirit), 
guns  (especially  when  unloaded),  gas,  carriages, 
bicycles,  railway  trains  have  caused  deaths  without 
number  and  injury  to  property  by  explosion  and 
fire.  Yet  it  is  scarcely  necessary  to  say  that,  now 
we  have  experienced  the  benefit  of  them,  we  will 
not  forego  the  advantage  of  them.  People  used  to 
blow  out  the  gas  and  then  seek  the  cause  of  the 
odor  with  a  lighted  candle  or  match,  with  a  result 
that  it  is  not  necessary  to  name.  In  the  use  of 
electricity,  properly  applied,  the  most  stupidly  ig- 
norant person  could  not  cause  accident. 

The  one  objection  to  be  urged  against  the  far- 
ther development  of  electrical  invention  is  that  it  is 
apt  to  add  more  rapidly  than  anything  else  to  the 
vice  of  laziness.  The  very  latest  labor-saving  device 
that  has  come  under  our  notice  is  an  arrangement 
connecting  the  clock  and  the  stove.  The  clock  in- 
dicator is  set  over  night,  and  when  the  hands 
reach  the  specified  time  in  the  morning,  an  electric 
spark  is  produced  in  the  stove,  which  lights  the 
fire,  all  without  disturbing  the  pater  or  mater  fam- 
ilias.  When  the  fire  has  got  to  going,  and  the 
temperature  has  been  warmed  to  a  certain  degree, 
a  thermometat  sounds  an  alarm  and  the  sleeper  is 
awakened,  dressing  in  a  summer-like  warmth  that 
is  most  pleasing.  The  act  of  getting  up  has  no 
rigors  to  him  when  thus  supplied,  except  in 
case  it  does  not  work.  Then — but  we  would 
rather  not  picture  the  scene,  as  it  might  take  us 
too  far  into  the  domain  of  realism. 

By  the  time  the  sensational  stories  of  accidents 
due  to  the  careless  handling  of  electricity,  which 
are  printed  in  papers  that  do  not  know  a  volt 
from  a  sweet  potato,  reach  England  they  are 
horribly  exaggerated,  to  judge  from  the  com- 
ment of  the  English  papers.  Here  is  the  im- 
pression they  have  created  there  :  "A mild  flirt- 
ation carried  on  over  the  telephone  was  tragic- 
ally interrupted  by  a  flash  of  fire,  which  left  the 
lovers  lifeless  corpses.  Tram-cars  were  made 
to  bound  about  the  street  like  Victor  Hugo's 
cannon,  or  like  the  semi-human  locomotive 
in  the  Mexican  mystery,  '  going  for '  innocent 
victims  against  whom  they  shot  burning  flames; 
while  overhead  wires,  descending  with  evil 
intent,  forced  you  to  clutch  them  with  con- 
vulsive and  unwilling  grasp,  while  they  poured 
a  stream  of  electric  agony  through  twitching 
nerves,   till  death  gave  release. 


Search  Lights. — The  English  turret  ship  Mag- 
dala  has  been  making  some  very  successful  ex- 
periments in  ship-lighting  in  the  harbor  of 
Bombay.  This  vessel  has  on  board  two  search 
lights  of  25,000  candle-power,  and  by  them 
shipping  can  be  discovered  between  two  and 
three  miles  off  on  the  darkest  night  By  throw- 
ing the  light  against  the  sky  messages  can  te 
telegraphed  to  ships  fifty  miles  off. 

Electric  Welding. — With  a  view  of  testing  the 
rapidity  of  electric  welding  twenty  pieces  of 
one-inch  common  round  iron  bars  with  rough 
ends  were  recently  welded  together  by  two  men 
in  thirteen  minutes. 

The  Electric  Light  Association. — An  English 
contemporary  comments  favorably  on  the  work  of 
the  recent  Electric  Light  Convention  and  suggests 
that  a  like  institution  in  England  would  be  advis- 
able. 

New  Cable  Steamer  Launched. — The  new 
cable  steamer  "Relay  'was  recently  launched  in 
England.  She  has  double  screws,  and  is  equipped 
with  all  modern  improvements. 


THE    ELECTRIC    AGE. 


THE  INVENTOR  OF  THE  TELLGRAPH. 


Hany  people  think  there  is  a  scheme  to  rob 
Professor  Morse  of  the  glory  of  the  inven- 
tion of  the  Telegraph— Who  is  the  real  in- 
ventor of  the  Telegraph  ?— An  interesting 
letter  on  this  subject  from  James  D.  Reid, 
the  bosom   friend  of  Professor  Morse. 

There  seems  to  be  a  widespread  opinion  that 
here  is  a  movement  on  foot  to  efface  the  name 
>f  Professor  Morse  from  history  as  the  inventor 
>f  the  telegraph,  and  substitute  therefor  that  of 
Ufred  Vail  That  Alfred  Vail  did  a  great  deal 
oward  putting  the  great  invention  on  its  feet 
hrough  his  mechanical  skill  no  one  doubts,  but 
o  credit  him  as  being  the  inventor  of  the  tele- 
;raph  evokes  considerable  indignation  in  some 
juarters  Prof.  Morse's  name  has  been  indelibly 
nscribed  in  the  pages  of  history  as  the  inventor 
nd  to  attempt  to  rob  it  of  that  honor  at  this 
ate  day  seems  like  trying  to  do  an  impossi- 
>ility ;  not  that  Alfred  Vail  or  anyone  else 
ught  to  have  the  honor,  but  becau-e  Morse's 
ame  is  there  for  all  time.  There  is  no  case 
n  record  where  the  name  of  one  man  intimate- 
y  connected  with  some  great  event  has  been 
ubstituted  by  the  name  of  another  simply  be 
ause  somebody  thought  the  honor  did  not  be- 
ong  to  him  but  to  somebody  else.  Every  man 
hat  has  become  famous,  necessarily  has  ad- 
ierents  and  defamers,  and  the  latter  will  try  at 
very  opportunity  to  rob  him  of  the  honor  he 
as  won.  Alfred  Vail,  no  doubt,  was  entitled 
d  great  credit  for  his  part  of  the  work  in  put- 
ng  the  invention  into  practical  shape,  but 
Torse  is  the  recognized  inventor  and  was  the 
loving  spirit  in  the  enterprise.  No  one  can 
ill  who  was  the  real  inventor — that  is,  who  first 
onceived  a  plan  of  communicating  intelligence 
j  a  distance.  But  it  is  recorded  in  history  that 
)  Morse  is  due  the  honor  of  putting  the  idea 
lto  practice.  So  it  will  avail  nothing  to  attempt 
3  undo  what  has  taken  nearly  half  a  century 
)  do. 

The  proposition  to  sell  to  the  government  the 
rst  Morse  register  for  $10,000,  has  evoked  con- 
derable  criticism  among  those  who  witnessed 
le  birth  of  the  telegraph  and  who  understand 
le  circumstances  attending  its  early  develop- 
lent.  This  generation  of  telegraph  workers 
o  not  know  or  understand  why  there  should 
e  any  objection  to  selling  this  historical  relic 
)  the  government,  whose  generosity  at  a  criti- 
al  period  in  the  lifetime  of  the  telegraph  saved 
le  latter  from  oblivion.  But  those  few  survi- 
:ng  witnesses  and  participants  in  the  early 
[niggles  of  the  great  invention,  know  full  well 
hy  this  particular  instrument  should  not  be 
lade  an  object  of  barter.  The  opposition  is 
ot  based  on  sentimental  grounds,  either.  It 
as  for  its  foundation  right  and  justice.  The 
legraph  has  no  better  defender  when  right 
nd  honor  are  assailed  than  that  stalwart,  whose 
haracter  is  a  synonym  for  integrity  and  purity, 
le  Hon.  James  D.  Reid,  United  States  Consul 
t  Dunfermline,  Scotland.  Mr.  Reid  is  on  his 
ative  soil,  and  no  doubt  enjoys  the  association 
f  his  kith  and  kin,  but  he  has  at  the  same  time 
n  eye  on  what  is  transpiring  in  the  telegraph 
eld  in  the  land  of  his  adoption. 
Mr.  Reid  does  not  regard  the  proposition  with 
ny  favor.  He  earnestly  protests  against  such 
bargain,  and  for  very  good  reasons.  In  a  re- 
ent  communication  he  very  forcibly  expresses 
is  views  on  the  subject.  He  says:  "There  can 
e  no  objection  to  George  Vail  or  any  one  else 
uying  or  selling  relics  as  a  business,  but  the 
roposition  to  sell  to  the  government  the  first 
Iorse  register  should  not  be  considered  for  a 
noment,  and  the  whole  nation  should  rise  up 
gainst  the  consummation  of  the  ungenerous 
ct. 

As  the  value  of  the  instrument  proposed  to 
e  purchased  is  in  its  special  association  with  the 
rst  message,  it  might  be  well  to  ascertain 
/hich  instrument  received  the  message  in  ques- 
ion.  If  sent  from  Washington  to  Baltimore, 
len  the  true  relics  are  the  Washington  key  and 


the  Baltimore  register,  unless,  which  is  not  un- 
likely, both  instruments  were  allowed  to  make 
the  record  in  the  act  of  transmission  to  gratify 
local  curiosity.  Even  then,  the  true  relic  is  the 
Baltimore  register  and  the  Washington  key. 

One  thing  is  certain,  and  that  is  that  govern- 
ment paid  Prof.  Morse  for  both  instruments,  and 
that  were  he  alive  he  would  never  consent  to 
offer  them  for  sale  at  any  price,  least  of  all  to 
government,  whose  money  constructed  them. 
Prof.  Morse  would  have  presented  them  to  the 
nation.  When  government  sold  the  line  be- 
tween Baltimore  and  Washington  to  the  Mag- 
netic Telegraph  Company,  a  company  the  char- 
tering of  which  George  Vail,  for  reasons  well 
known  to  himself  and  which  I  know,  violently 
opposed,  these  original  instiuments  were  given 
to  Prof.  Morse,  and  by  him  given,  through 
courtesy,  to  Mr.  Alfred  Vail  at  his  (Vail's)  re- 
quest. It  would  surely  be  a  marvelous  thing 
if  a  gift  so  bestowed  should  be  made  the  occa- 
sion of  smiting  the  generous  giver  under  the 
utterly  unfounded  claim  that  Alfred  Vail  was  its 
inventor.  The  truth  is  that  Mr.  Vail  was  Prof. 
Morse's  mechanical  assistant,  an  office  pro- 
cured for  him  by  Prof.  Morse,  and  for  which 
Government  paid  him  (Vail)  a  salary  of  $1,000 
a  year,  and,  as  such,  he  constructed  these  in- 
struments for  the  experiment  government  had 
ordered,  and  of  which  Prof.  Morse  was  superin- 
tendent and  Ezra  Cornell  the  outdoor  construc- 
tor. Alfred  Vail  never  claimed  the  honor  now 
asked  for  him.  He  was  Prof.  Morse's  trusted 
friend.      He  was  mine  also. 

It  would  be  a  very  curious  thing,  should  this 
purchase  be  made,  if  the  Smithsonian  Institute 
should  accept  the  care  of  a  relic,  a  book  giving 
the  description  of  which,  written  by  Alfred  Vail, 
was  peremptorily  refused  by  Prof.  Henry  to  be 
allowed  to  be  p'aced  in  the  cornerstone  memo- 
rials of  the  Smithsonian  Institute  ?  Let  this  vio- 
lator of  Altred  Vail's  honor  take  care.  There 
are  some  memorials  of  the  dead  and  living  he 
may  be  unwilling  to  see. 

Here  are  two  memorials  of  men  long  since 
dead,  with  both  ofvvhom  I  was  glad  to  be 
intimate,  which  speak  of  a  mutual  esteem  quite 
indicative  of  their  relation  to  each  other. 

ALFRED  VAIL  TO  PROF.  MORSE. 

'  I  feel,  Prof.  Morse,  that  if  I  am  ever  worth 
anything,  it  will  be  wholly  attributable  to  your 
kindness.  I  now  should  have  no  earthly  pros- 
pect of  happiness  and  domestic  bliss  had  it  not 
been  for  what  you  have  done,  which  I  shall 
ever  remember  with  the  liveliest  emotions  of 
gratitude.' 

PROF.    MORSE  TO  ALFRED  VAIL. 

POUGHKEEPSIE,  Aug.    7,    1 847. 

Dear  Friend  Vail :  I  hope  and  trust  you  are 
agreeably  situated.  You  say  "  you  hope  I  shall 
not  forget  that  we  have  spent  many  hours  to- 
gether.'' You  might  have  added  "happy 
hours  "  I  have  tried  you,  dear  Vail,  as  a  friend, 
and  think  I  know  you  as  a  zealous  and  honest 
one. 

I  may  have  more  to  say  on  this  subject  when 
I  obtain  access  to  my  papers. " 


ELECTRIC   OSCILLATIONS   IN  RAREFIED 
AIR  WITHOUT  ELECTRODES. 


A    DEMONSTRATION     OF    THE    NON-CONDUCTIVITY    OF    A 
VACUUM. 


Petitions  Signed. — The  petitions  sent  out  by 
Mr.  A.  J.  DeCamp,  of  Philadelphia,  Pa.,  on 
Feb.  the  6th,  asking  the  electrical  profession 
to  take  advantage  of  the  bill  before  the  Senate 
and  House  Committee  to  secure  the  necessary 
authority  for  making  a  complete  investigation 
of  the  Electrical  Industry  for  the  present  census, 
have  been  liberally  signed  and  forwarded  to 
Washington. 

Cathedral  Lighting. — The  lighting  of  the 
interior  of  Strasburg  Cathedral  by  incandescent 
lamps  has  proved  highly  effective,  and  the  arc 
lights  used  outside  the  building  show  off  the 
details  of  the  facade  exceedingly  well. 

Mr.  T.  F.  Clohesey,  of  Kansas  City,  Mo.,  agent 
for  the  Detroit  Motor  Co.,  reports  business  good 
in  the  motor  line.  Mr.  Clohesey  is  one  of  the  best 
electrical  engineers  in  the  Southwest, 


BY  JAMES  MOSER. 

M.  Hertz  has  recently  obtained  an  experi- 
mental realization  of  the  theories  of  Mr.  Heavi- 
side  and  Mr.  Poynting  respecting  electric  oscil- 
lations. According  to  these  theories  the  electric 
oscillations  in  a  wire  originate  upon  the  surface 
of  the  wire,  and  the  slower  they  are  the  further 
do  they  penetrate  into  its  interior.  The  more 
rapid,  the  more  superficial  they  remain.  M. 
Hertz  imagines  a  wire  conductor  in  the  form 
of  a  cylindrical  cage.  Twenty- four  wires 
stretched  between  two  metallic  discs  represented 
the  surface  of  a  cylindical  conductor,  whilst  in 
the  middle  a  metallic  rod  joining  the  two  cen- 
tres of  the  discs,  and  interrupted  by  a  spark 
micrometer,  represented  the  axis.  He  showed 
that  an  electric  oscillation  induced  in  this  did 
not  produce  any  sparks  in  the  micrometer 
placed  upon  the  axis. 

This  led  me  to  make  the  following  experi- 
ment in  which  1  use  rarefied  air  spaces  without 
an  electrode  of  any  kind  as  conductors  for  the 
oscillations. 

It  has  often  been  observed  that  tubes  of  rare- 
fied air  become  luminous  in  the  neighborhood 
of  an  induction  coil  in  action.  But,  according 
to  all  accounts,  the  tubes  were  furnished  with 
electrodes  passing  through  the  glass  as  in  the 
Geissler  tubes,  or  simply  applied  to  the  external 
surface,  as  in  those  of  Gassiot.  But  in  no  de- 
scription have  I  found  the  experiment  which 
seems  to  suggest  itself,  and  which  consists  in 
exciting  a  tube  without  any  electrode  by  the 
discharges  of  a  bobbin  placed  near  it.  Yet,  the 
elimination  of  the  electrodes  would  simplify  the 
solution  of  some  problems  in  physics. 

In  my  experiment,  I  enclose  a  sealed  tube  of 
rarefied  air,  forty  centimetres  long  and  three 
millimetres  in  diameter  in  another  tube,  which 
is  somewhat  longer,  and  is  ten  millimetres  in 
diameter.  This  outer  tube  is  sealed  up  at  one 
end,  and  fitted  at  the  other  to  the  Geissler 
pump.  The  vacuum  of  the  inner  tube  remains 
invariable  and  becomes  luminous,  and  of  a  light 
blue  color,  without  stratification,  when  near  an 
induction  coil.  If,  now,  we  also  produce  a 
vacuum  in  the  outer  tube,  the  vacuum  of  the 
inner  tube  remaining  constant,  we  note  the  fol- 
lowing facts  : 

i.  If,  in  the  outer  tube,  the  pressure  is  equal 
to  that  of  the  atmosphere,  the  inner  tube,  under 
the  influence  of  a  bobbin,  becomes  luminous, 
and  turns  light  blue,  as  usual. 

2.  If,  in  the  outer  tube,  the  pressure  is  re- 
duced to  one  millimetre  of  mercury,  the  air  in 
it  becomes  conductive  and  luminous,  and  turns 
dark  red.  At  this  moment  the  protective  effect  of 
the  enclosing  tube  shows  itself.  The  phe- 
nomenon is  reversed. 

We  know  that  the  Geissler  tubes,  furnished 
with  electrodes,  and  brought  to  a  state  of  ex- 
treme rarefaction,  will  not  conduct  an  electrical 
discharge.  This  phenomenon  has  given  rise  to 
a  great  deal  of  discusdon.  Some  physicists 
have  explained  it  by  the  insulating  power  of  the 
vacuum  ;  others,  looking  upon  the  vacuum  as  a 
good  conductor,  conclude  that  great  resistance 
to  the  passage  of  the  discharge  is  offered  at  the 
surface  of  the  electrodes.  But,  in  my  experi- 
ments, there  are  no  electrodes  ;  thus  there  can 
be  no  question  as  to  this  resistance  to  the  pas- 
sage. The  experiment  shows,  in  fact,  that  by 
lowering  the  pressure  to  less  than  one  millimetre 
and  rendering  the  rarefaction  extreme,  the  en- 
closing tube  again  becomes  obscure  and  the 
inner  tube  luminous.  In  appearance  it  is  the 
same  as  if  the  pressure  in  the  outer  tube  were 
equal  to  that  of  the  atmosphere. 

The  most  perfect  vacuum,  therefore,  has  no 
longer  any  protective  effect ;  it  is  devoid  of  con- 
ductivity for  the  electric  current. — London  Elec- 
trical Review. 
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THE     ELECTRIC     AGE'S     ILLUSTRATED     ELECTRICAL     PATENT    RECORD. 


ELECTRICAL     PATENTS     ISSUED 
MARCH    i 8th. 


423.361.  Coin-Operated  Electric  Apparatus. 
John  S.  Wallace,  Belfast,  Ireland.  Filed  Aug. 
29.  1S89. 

423,391.  Trolley  for  Overhead  Electric  Rail- 
ways. Frank  B.  Rae,  Detroit,  Mich.  Filed 
Nov.  14.  1889 

This  is  an  improvement  in  trolley  arm  bear- 
ings, and  permits  of  forward  and  backward 
motion. 


NO.     423,391.       TROLLEY. 

423,400.  Eleciric-Motor  Car.  Detlef  C.  Voss, 
Medford,  a'S'gnor  of  one-half  to  Edward  A. 
Clark,  Boston,   Mass. 

This  invention  provides  for  an  electric  motor 
car.  having  motors  at  opposite  ends,  with  the 
circuits  so  arranged  that  either  or  boih  may  be 
placed  in  or  out  of  circuit,  and  an  electrically 
operated  device  between  the  motors  and  con- 
tacts to  open  and  close  the  circuit. 

423.421.  Apparatus  for  Producing  Steam, 
Heat  and  Light  by  Electricity.  Theophilus  D. 
Farrall,  Michigan  City,  Ind.  Filed  Oct.  5, 
1889  This  apparatus  consists  of  a  source  of 
electricity  and  an  electric  transformer,  storage 
battery  or  accumulator  in  combination  with  an 
electric  heating  cartridge,  steam  generator  and 
electric  lighting  apparatus.  This  system  is 
adapted  to  heating  and  lighting  railway  trains. 

423,449.  Electric-Wire  Molding.  John  A. 
Seely,  Brooklyn,  N.  Y.  Filed  Oct.  30  1889.  This 
invention  consists  of  a  flexible  and  non-elastic 
molding  in  which  are  embedded  one  or  more 
electric  wires. 


NO.     423,594.       GALVANIC    BATTERY. 

423.487.  Fire  or  Police  Telegraph.  George 
C.  McCullough,  Richmond,  Ind.,  assignor  of 
one-third  to  John  B.  Dougan,  same  place.  Filed 
Feb.  5,  1889.  This  is  a  combination  of  inde- 
pendent outlying  main  circuits  with  a  central 
station  at  which  there  is  a  repeater,  so  that  a 
signal  from  one  circuit  may  be  repeated  to  each 
of  the  other  circuits. 

423.488.  Electric  Switch.  Thomas  S.  Mc- 
Evoy,  Waterbury,  Conn.  Filed  Nov.  25,  1889. 
This  switch  is  opened  and  closed  by  means  of  a 
scroll  cam. 

423,495-  Crossing  for  Electric  Conductors. 
Henry  A.  Seymour,  Washington,  D.  C. ,  as- 
signor to  the  Short  Electric  Railway  Company, 
Cleveland,  Ohio.     Filed  Jan.    31,    1890.     This 


invention,  by  the  use  of  insulated  plates  to 
which  electric  railway  conductors  are  attached, 
makes  it  possible  for  two  or  more  conductors 
to  cross  one  another  in  such  a  manner  that  there 
will  be  no  interference  of  conductors,  and  with- 
out in  any  manner  disturbing  the  usual  opera- 
tion of  the  cars. 

423.527  Electrical  Conductor.  George  E. 
Miller,  Lynn,  Mass.  Filed,  Jan.  27,  1890.  This 
invention  consi-ts  of  a  method  of  shunting  an 
electric  railway  conductor  around  a  railway 
gate,  so  that  the  lowering  and  raising  of  the 
gate  will  not  interfere  with  the  electric  operation 
of  the  system. 

423.549-  Electro  -  Therapeutic  Appliance. 
Charles  E.  Brunning,  Stockton,  Kans.  Filed 
Nov.  16,  1889. 

423,575.  Individual  Telephone-Call.  Joseph 
Sack,  Dusseldorf,  Germany.  Filed  Mav  1, 
1889. 

423,594.  Galvanic  Battery.  Martin  M.  Clark, 
Chicago,  111  ,  assignor  to  the  Western  Electric 
Company,  same  place.  Filed  Dec.  9,  1889. 
This  is  an  improvement  in  the  method  of  sup- 
porting and  hanging  the  elements. 

423,600.  Ampere  Meter.  Gustav  A.  Frei, 
Boston,  Mass  ,  assignor  to  the  Bernstein  Elec- 
t'ic  Company,  Portland,  Me  Filed  Dec.  3, 
1SS9.  This  meter  consists  of  two  stationary 
coils  connected  in  series  and  placed  side  by 
side,  and  offset,  combined  with  a  movable  coil 
within  them  and  in  shunt  with  the  stationary 
coils. 

423,616.  Galvanic  Apparatus  for  Dental 
Surgery.  Charles  Wm.  Manker,  Nebraska  City, 
Nebr. ,  and  George  F.  Manker,  Bedford,  Iowa, 
assignors  of  one-third  to  Henry  E  Manker, 
Elliott,  Iowa.     Filed  Aug.  23,  1889. 

423,632.  Electric  Wire  Supporter.  William 
F.  Rothenberg,  Denver,  Colo. ,  assignor  of  one- 
half  to  Joseph  Turre,  same  place.  Filed  Nov. 
20,  1889.  This  is  a  method  of  supporting 
electric  wires  above  the  streets  by  means  of 
arched  supports  between  the  sidewalks. 

423.637.  Carbon-Rod  for  Arc  Lamps.  Charles 
E.  Scribner,  Chicago.  111.,  assignor  to  the  West- 
ern Electric  Company,  same  place.  Filed  July 
3,  1 888.  This  carbon  rod  is  tubular  and  a  wire 
inserted  within  is  bent  in  wave  line  form  to 
secure  good  conductivity. 

423.638.  Cut-Out  for  Electric  Arc  Lamps. 
Charles  E.  'cribner,  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  same  place. 
Filed  Oct.  26,  1889.  Differentially-wound  lift- 
ing magnets  of  an  arc  regulator  are  combined 
with  the  carbons,  and  a  shunt  circuit  around 
the  carbons  containing  a  switch  so  arranged 
that  its  closure  directs  the  whole  current  back 
through  the  second  of  the  windings  of  the  mag- 
net to  neutralize  the  same. 

423,697.  Bell.  Louis  M.  Pinolet,  New  York, 
N.  Y.     Filed  July  15,  1889. 


423,707. 
New  York, 

423,708. 
Tirmann, 


Electric  Bell.      Arthur  F.   Stanley, 
N.  Y.     Filed  Jan.  20,  1890. 

Static  Electrical  Machine.  Hugo 
Cleveland,  Ohio,  assignor  to  the 
United  States  Mine  Supplies  Company.  Filed 
June  18,  1888.  This  is  a  combination  of  two 
compound  electrics,  each  consisting  of  an  in- 
terior body  of  hard  rubber  or  of  glass  and  an 
excitant  envelope  formed  of  a  special  prepara- 
tion, 

423.732.  Method  of  Welding  Metals  by  Elec- 
tricity. Charles  L.  Coffin,  Detroit,  Mich.  Filed 
Nov.  12,  1889. 

423.733.  Method  of  and  Apparatus  for  Elec- 
tric Welding.  Charles  L.  Coffin,  Detroit,  Mich. 
Filed  Nov.  19.  1889. 

Welding    Metals   by 
Coffin,  Detroit,    Mich. 

Welding     Metals    by 
Coffin,    Detroit,   Mich. 


423.734- 

Method 

of 

Electricity. 

Charles 

L. 

Filed  Nov. 

19,  1889. 

423,735. 

Method 

of 

Electricity. 

Charles 

L. 

Filed  Dec. 

6,  1889. 

423,736.  Method  of  Welding  Metals  Elec 
trically.  Charles  L  Coffin,  Detroit,  Mich.  File 
Dec.  12,  1889. 

4  23.753-  Electric  Burglar  and  Fire  Alanr 
William  Gee,  New  York,  N.  Y.  Filed  Nov.  ic 
1889. 

423,788.  Lightning-Arrester.  George  S 
Maxwell,  Louisville,  Ky.  Filed  Dec.  4.  1889 
This  is  a  combination  of  an  instrument  to  b 
protected  with  a  magnet  connected  with  th 
same,  a    circuit    breaker  located  between   th 


NO.     423.60O.       AMPERE    METER. 

magnet  and  the  outside  circuit  and  a  groun. 
connection  therefor. 

423,807.  Arc  Lamp.  Henri  Pieper,  Fil' 
Lieee,  Belgium.  FiledSept.  21,  1889.  Patente 
in  Belgium  Mar.  15,  1889,  and  in  France  Mai 
23,  1889.  In  the  lamp  a  carbon  rod  is  u'edi 
conjunction  with  two  or  more  electrodes  il 
contact  with  arc  end  of  said  rod,  one  or  mor 
of  the  electrodes  being  movable. 

423, S42.  Thermostat.  Joseph  Wach,  Hochs 
on  the-Main.  Prussia,  Germany.  Filed  Sepi 
30,  1889.     Patented  in  Germany,  Oct.  27,  i88f 

423.873.  Elevating  and  Lowering  Electri 
Lights,  Robert  Kinney  and  John  P.  Hebendahi 
Weatherly,  Pa.     Filed  Nov.  6,  1889. 


NO.   423,638.       CCT-OVT    FOR    ELECTRIC    LAMPS. 

423,874.  Means  for  Supplying  Electricity 
tram-cars.  Alexander  L.  Lineff,  Chiswick 
County  of  Middlesex,  England.  Filed  Aug.  2' 
1889,  Patented  in  England  July  11,  i88£ 
This  provides  means  for  conveying  e'ectricit 
to  tram-cars,  consisting  of  an  electric  main, 
continuous  flexible  magnetic  main,  a  surfacf 
contact  piece  or  pieces,  and  a  magnet  and  cut 
rent-collector  situated  on  the  car. 

423.886.      Electric  Railway    Gate.      Morto 
Toulmin,  Baltimore,  Md.     Filed  July  29,  18S1 

423,891.  Switch  for  Electric  Apparatus.  San 
uel  L.  Barriett,  New  Orleans,    La.,    assignor 
the    Southern    Electrical    Manufacturing    an 
Supply   Companv  (Limited),  same  place.    File 
Mar.  2,  1889. 
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MORE    ELECTRICAL    APPARATUS    FOR 
THE  TRANSVAAL. 


We  gave  a  description  some  time  ago  of  a  large 
installation  for  the  electric  transmission  of  power 
which  was  being  manufactured  by  the  Sprague 
Electric  Railway  and  Motor  Company  for  the  Forbes 
Reef  Gold  Mining  Company  of  the  Transvaal, 
South  Africa. 

This  plant  will  transmit  power  from  a  waterfall, 
where  are  situated  a  number  of  Pelton  wheels,  to 
the  mine  premises,  more  than  three  miles  away. 
The  wires  connecting  the  power-house  at  the  water 
wheels  with  the  electric  motors  at  the  mine  will 
be  carried  upon  poles  right  across  country  in  a  di- 
rect line.  The  amount  of  power  transmitted  will 
be  one  hundred  and  forty  horse-power. 

The  Forbes  Reef  Company  are  now  so  thorough- 
ly satisfied  that  electricity  is  the  most  convenient 
and  economical  agent  for  transmitting  power  long 
distances,  and  applying  it  at  its  point  of  use,  that 
the  managers  of  that  company  have  ordered  addi- 
tional apparatus,  including  dynamos  and  motors 
with  wires  for  the  transmission  of  75  more  horse- 
power. This  will  make  a  total  of  215  horse-power 
to  be  transmitted  from  the  water  power,  which  will 
be  used  on  the  mine  premises.  The  efficiency  of 
the  whole  electric  system  will  be  about  seventy  per 
cent.  ;  that  is,  out  of  every  ten  units  of  power  de- 
livered from  the  turbine  to  the  dynamo,  seven 
units  will  be  delivered  from  the  motor  pulleys  for 
work,  and  only  three  lost  in  the  transmission  in 
both  machines.  When  the  long  distance  which 
the  power  is  transmitted  is  taken  into  account,  this 
is,  indeed,  a  remarkable  record.  Part  of  the  appa- 
ratus has  already  been  shipped  to  the  Transvaal,  and 
the  rest  will  follow  soon.  The  construction  and 
installation  of  this  plant  will  be  under  the  direction 
and  supervision  of  Mr.  Wm.Rydler  of  the  Sprague 
Electric  Railway  and  Motor  Company.  When  this 
is  finished  it  will  be  one  of  the  largest  if  not  the 
largest  and  most  extensive  electric  mining  trans- 
mission plant  in  the  world.  While  it  is  to  be  re- 
gretted that  the  managers  of  mines  in  this  country 
have  as  yet  not  availed  themselves  to  any  great 
extent  of  the  advantages  in  the  transmission  of 
power  by  electricity,  it  will  probably  not  be  long 
before  many  of  the  water  powers  which  now  run 
to  waste  in  many  mining  localities  will  be  utilized 
with  advantage. 


Curious  Effect  of  Atmospheric  Electricity  on 
an  Underground  Telegraph  Wire — In  a  recent 
number  of  La  Lumiere  Eleclrique,  M.  P.  Marcil- 
lac,  in  commenting  on  some  earth  phenomena 
recently  observed  by  Signor  Palmieri,  relates  the 
following  interesting  incident  connected  with 
subterranean  telegraph  wires  :  In  1883,  while 
fault  finding,  M.  Marcillac  found  himself  in  a 
wood  between  Marseilles  and  Toulon.  The 
weather  was  fine  and  he  was  in  telephonic  com- 
munication with  Marseilles  by  means  of  some 
excellent  Siemens  apparatus.  The  telephone 
was  interposed  in  a  circuit  formed  by  two 
underground  wires,  and  there  was,  strictly 
speaking,  no  earth  and  no  overhead  section. 
The  weather  suddenly  clouded  over,  and  a  vio- 
lent crackling  was  heard  in  the  telephone. 
Rain  soon  fell,  and  obliged  the  party  to  seek 
refuge  in  their  tents.  At  about  three  kilometres 
distance  M.  Marcillac  noticed  a  gray-colored 
cloud,  shaped  like  an  inverted  cone,  oscillating 
in  a  most  extraordinary  manner.  Each  oscilla- 
tion of  the  cloud  corresponded  to  a  violent 
crackling  in  the  telephone  The  noise  of  the 
thunder  prevented  conversation,  and  a  field 
Morse  apparatus  was  rapidly  installed  to  main- 
tain communication  with  Marseilles.  The  effect 
of  the  oscillating  cloud  continued  and  caused 
the  tongue  of  the  Morse  apparatus  to  be  at- 
tracted with  such  force  that  in  order  not  to 
sacrifice  his  apparatus  M.  Marcillac  had  to  put 
the  line  to  earth.  The  rain  fell  in  torrents  for  a 
few  minutes,  after  which  the  phenomena  ceased. 
M.  Marcillac  points  out  that  this  was  not  a 
question  of  earth  currents,  but  of  induction  ex- 
perienced in  a  carefully  insulated  subterranean 
line. 

Railway  Companies  and  the  Telephone. — In 
several  towns  in  Germany  and  Austria  the 
railway  companies  have  placed  their  goods 
yards  in  connection  with  the  local  exchange. 
By  this  means  consignees  are  informed  of  the 
arrival  of  their  goods,  and  merchants  and 
shopkeepers  are  able  to  obtain  any  informa- 
tion they  may  require  from  the  railway  com- 
pany without  delav.  This  extension  of  the 
telephone  system  has  proved  very  popular. 

Electric  Road. — It  is  proposed  to  connect 
Urbana  and  Champaign,  Illinois,  by  electric 
railway. 


Discharge  of  a  Condenser. — When  a  con- 
denser is  discharged  a  sound  is  often  heard. 
This  was  noticed  by  Sir  W.  Thomson  in  the 
case  of  air  condensers ;  and  Varley  even  con- 
structed a  telephone  in  which  the  rapid  charge 
and  discharge  of  a  condenser  gave  rise  to  dis- 
tinct tones. 

A  Micro  farad. — The  unit  of  capacity  is  a 
Farad.  The  practical  unit,  however,  is  a  micro- 
farad (one  millionth  of  a  farad)  which  is  equal 
to  the  capacity  of  about  three  miles  of  an  At- 
lantic cable.  A  condenser  of  one  micro-farad 
capacity  contains  about  3,600  square  inches  of 
tinfoil. 

Electric  Lighting  in  Greece. — The  light  has 
recently  been  making  great  strides,  notably  at 
Athens.  By  a  recent  law  overhead  lines  are 
prohibited. 
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THE  ELECTRIC   LIGHT   INVESTIGATION. 


rVLK  OF  A  BIG  ELECTRIC  COMBINATION. 

A  dispatch  from  Boston  says  :  Negotiations 
e  in  progress  for  the  forming  of  an  electric 
rht  and  railway  trust.  The  three  great  electric 
impanies  of  the  country  are  the  Edison, 
estinghouse,  and  Thomson-Houston.  These 
impanies  control  all  the  important  patents 
r  electric  lights,  both  arc  and  incandescent, 
id  for  electric  motors  for  street  railways. 
The  Thomson-Houston  management  pro- 
ved to  the  Edison  people  some  time  ago  that 
e  motor  business  of  both  companies  be  trans- 
rred  to  a  new  company,  the  profits  of  the  new 
mcern  to  be  divided  proportionately  between 
e  two.  Later  it  was  proposed  that  not  only 
e  motor  interest,  but  the  whole  business  of 
e  two  concerns  be  transferred  to  a  trust.  For 
is  purpose,  so  it  was  stated,  all  the  large 
)lders  of  Thomson-Houston  stock  have  been 
ked  to  deposit  their  shares  with  five  trustees, 
-Gov.  Ames  and  Messrs.  Peaveat,  Duncan^ 
swhall,  and  Sanford.  Further,  it  is  asserted 
at  within  two  weeks  overtures  were  made  to 
20.  Westinghouse  to  have  his  company  come 
•  His  reply  is  not  known,  but  "the  street" 
is  it  that  his  acceptance  is  not  unlikely.  An 
ectric  light  and  railway  trust  could  easily  pay 
1  per  cent,  on  a  capital  of  $50,000,000. 

Taking  the  Sun  in  Foggy  Weather.— Coming 
<-er  from  Europe  last  fall  it  is  said  that  Mr. 
•hson  noticed  that  there  was  a  great  deal  of 
i  ess-work  and  inaccuracy  about  "taking  the 
£n  in  cloudy  weather.  Before  he  left  the 
sip  he  invented  a  means  to  take  the  sun  though 
1  should  be  obscured  by  the  densest  fog;  im- 
Jinable.  & 


REPORT    AND    RECOMMENDATIONS    OF   THE    SENATE 
INVESTIGATING    COMMITTEE. 

The  Committee  on  General  Laws  submitted  to 
the  New  York  State  Senate,  on  March  27th,  the 
report  of  the  electrical  investigation.  The  report 
says  that  expert  testimony  is  at  variance  regarding 
the  comparative  fatality  of  continuous  and  alter- 
nating currents,  but  that  250  volts  or  under,  either 
direct  or  alternating,  are  safe.  It  is  recommended, 
to  prevent  danger  to  human  life,  that  all  electric 
wires  in  New  York  city,  and  other  cities  having  a 
population  of  125,000,  be  speedily  put  under 
ground,  and  the  enforcement  in  all  cities  and 
towns  where  electric  lighting  is  carried  on,  of  such 
rules  and  regulations  as  shall  compel  the  com- 
panies to  properly  construct  and  maintain  their 
plants  and  adopt  such  precautions  as  are  required 
to  insure  safety  to  the  public.  The  experience 
of  New  York  city  with  subways  has  removed  all 
doubt  regarding  the  successful  operation  of  under- 
ground conductors.  In  cities  and  towns  of  under 
125,000  inhabitants,  where  the  streets  are  less 
crowded,  and  where  overhead  telephone  and  tele- 
graph wires  are  less  numerous,  electric  light  wires 
may  be  operated  with  safety,  provided  proper  pre- 
cautions are  taken.  But  even  in  cities  of  less  than 
125,000  inhabitants,  the  committee  believe  the  in- 
terest of  the  public  would  be  best  served  by  plac- 
ing electric  light  wires  in  the  principal  streets  under 
ground. 

Testimony,  including  that  of  representatives  of 
the  New  York  Board  of  Underwriters,  shows  that 
the  fire  risk  in  connection  with  electric  lighting  is 
no  greater  than  in  the  use  of  gas,  if  as  great.  The 
testimony  shows  that  both  the  high  and  low  tension 
systems  can  be  made  equally  safe  to  life  and  prop- 
erty by  the  use  of  proper  safety  devices.  The  tes- 
timony of  experts  is  to  the  effect  that  the  converter 
system,  involving  the  use  of  the  high-tension  alter- 
nating current  in  street  mains,  affords  a  system 
which  is,  if  properly  guarded,  free  from  danger  to 
either  life  or  property.  It  is  therefore  the  opinion 
of  the  committee  that  it  would  be  unwise  and  un- 
just to  the  public  to  restrict  by  legislation  the  dan- 
ger from  high-tension  currents  used  in  lighting,  but 
the  wires  carrying  them  should  be  kept  out  of 
reach  of  the  public,  as  should  street  wires  under 
the  converter  system. 

The  committee  do  not  think  it  possible  for  the 
Legislature  to  form  satifactory  rules  and  regula- 
tions for  application  to  an  industry  which  is  not 
onlyhighly  technical,  but  constantly  developing  and 
presenting  new  conditions,  rendering  the  rules 
proper  this  year  possibly  obsolete  next  year.  There 
should,  however,  be  some  form  of  supervision  by 
properly  qualified  State  or  local  authorities  over 
the  commercial  use  of  electricity,  analogous  to  the 
supervision  now  exercised  over  steam  boilers. 

There  are  two  questions  upon  which  the  Legis- 
lature might  properly  act  by  providing  :  First,  that 
no  electric  light  or  power  current  of  over  250  volts 
pressure  be  allowed  to  enter  any  building  ;  second, 
that  after,  say  January  1,  1892,  no  overhead  con- 
ductors carrying  currents  for  lighting  or  power 
purposes  be  allowed  in  any  street,  highway,  or  pub- 
lic place  in  any  city  of  the  State  having  a  popula- 
tion of  125,000  persons  or  over,  and  that  the  local 
authorities  in  the  various  cities  coming  under  this 
description,  in  the  absence  of  any  State  authority, 
be  empowered  and  directed  to  make  proper  pro- 
vision for  the  burial  of  such  wires. 


The  Late  W.  H.  Snell— Mr.  Win.  H.  Snell, 
editor  of  the  London  Electrician,  who  died  at 
his  home  on  March  5th  last,  was  a  born  scien- 
tist. At  an  early  age  he  showed  a  taste  for 
science,  and  during  his  career  brought  out 
many  valuable  inventions,  some  in  connection 
with  telephony.  He  was  a  teacher  of  science 
before  he  was  twenty  years  of  age,  and  subse- 
quently served  in  several  capacities  in  connec- 
tion with  electrical  enterprises.  Mr.  Snell  was 
born  in  1858,  and  his  ability  as  a  scientific 
journalist  was  marked. 


THE  SUBWAY  TROUBLES. 

At  the  meeting  of  the  Board  of  Electrical 
Control,  on  March  26th,  the  Subway  question 
again  figured  as  a  disturbing  element.  The 
electric  light  and  subway  companies  were  all 
represented.  A  letter  from  the  East  River  Elec- 
tric Light  Company,  complaining  that  duct  ren- 
tals were  too  high,  was  read,  and  Commissioner 
Moss  inquired  if  the  first  bills  had  not  just  been 
sent  into  the  Subway  Company.  Ex-Judge 
Kelly  acknowledged  that  his  company  had  not 
even  received  its  first  bill,  but  he  understood 
the  rent  was  fixed  at  $1,000  a  mile  for  each 
duct,  and  as  it  had  been  stated  by  the  elec- 
trician of  the  Consolidated  Subway  Company 
that  it  cost  but  $3,000  a  mile  to  construct  the 
ducts,  he  thought  the  rentals  exorbitant.  The 
matter  was  referred  to  the  experts  for  investiga- 
tion. 

Mr.  Clarke  called  attention  to  the  offer  of  the 
Manhattan  Company  to  build  its  own  subways, 
but  the  Mayor  told  him  that  when  he  inquired 
if  the  company  would  do  so  he  could  get  no 
assurance  that  it  would,  and  the  matter  was 
otherwise  disposed  of  before  the  offer  was  made. 
The  Consolidated  Telegraph  and  Electrical  Sub- 
way Company  was  instructed  to  build  a  distri- 
bution duct  for  electric  light  wires  on  the  west 
side  of  Broadway  from  the  Battery  to  Fourteenth 
street  and  along  Fourteenth  street  to  University 
place  within  sixty  days  and  to  build  a  distrib- 
uting duct  in  the  Bowery  and  Third  avenue  on 
the  opposite  side  from  the  main  trench  within 
seventy  days  Commissioner  Gilroy  was  on 
hand  and  persistently  urged  that  the  subways 
be  built  at  once  so  as  not  to  interfere  with  street 
paving.  He  thought  the  subways  should  be 
built  under  the  sidewalks  and  gave  notice  that 
he  would  refuse  permits  to  open  newly  paved 
streets. 

"It's  a  question  now  whether  the  people  or 
the  subway  companies  own  the  streets,"  Com- 
missioner Gilroy  said. 


Philadelphia  Fire  Statistics. — The  American 
Exchange  and  Eeview,  of  Philadelphia,  for 
April,  contains  elaborate  statistics  on  the  fires 
in  that  city  during  1889.  There  were,  during 
that  period,  944  fires,  of  which  only  four  were 
due  to  electric  lights.  The  causes  are  divided 
as  follows  : 

Due  to  ELECTRIC  LIGHTS 4 

"     Gas   Jets 88 

"     Gas  Lighting 8 

"     Matches 75 

"     CARELESS  SMOKERS 14 

"     Coal  Oil  Lamps 78 

"      "    Stoves 16 

"     Defective  Flues 109 

"     Stoves 106 

This  statement  shows  indisputably  that  the 
introduction  of  electric  lights  into  buildings  is 
far  less  dangerous  to  property  than  the  use  of 
many  other  conveniences,  and  when  it  is  con- 
sidered that  careless  smokers  caused  350  per 
cent,  more  fires  than  electric  lights  did,  the  cry 
against  electric  light  seems  rather  ridiculous. 
Common  sense  needs  to  be  practiced  in  other 
directions. 

Another  Subway  Conference. — Commissioner 
of  Public  Works  Gilroy  held  a  conference  with 
Engineer  Kearney,  of  the  Subway  Board,  and 
representatives  of  the  various  electric  light  com- 
panies with  reference  to  the  new  subways  to 
be  built  this  year.  The  list  of  streets  selected 
by  Mr.  Gilroy  for  repavement  was  gone  over, 
and  in  nearly  every  instance  one  or  more  of  the 
electric  companies  stated  that  they  wanted  sub- 
way accommodations  through  those  streets. 
Mr.  Gilroy  declared  that  the  Subway  Company 
had  been  unnecessarily  slow  in  doing  its  work, 
and  gave  notice  that  he  would  positively  de- 
cline to  allow  the  streets  to  be  torn  up  after  the 
new  pavements  are  laid. 
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REPAIRING     DEEP-SEA     TELEGRAPH 
CABLES.      - 


Fancy  a  telegraph  cable  lying  on  the  surface  of 
the  earth,  stretching  from'  New  York  to  San  Fran- 
cisco, then  picture  to  mind  its  course  through  the 
valleys  and  over  the  Alleghanies  and  Rocky  Moun- 
tains, leaping  across  bottomless  chasms  and  hang- 
ing on  mountain  crags  :  then  imagine  this  scene 
covered  with  water  reaching  above  the  highest 
mountain  peaks,  and  we  have  a  picture  of  the 
home  of  the  Atlantic  Cables.  One  would  naturally 
suppose  that  at  such  stupendous  depths  there 
would  be  nothing  to  disturb  the  cables,  but  such 
is  not  the  case.  Eruptions  and  earthquakes  have 
often  broken  them.  They  are  also  subject  to  the 
attacks  of  the  submarine  teredo,  many  species  of 
which  have  never  been  seen  by  mortal  eyes.  There 
is  another  danger  to  submarine  cables  which  can- 
not be  avoided.  These  slender  lines,  in  many 
places  along  their  course,  hang  over  deep  precipices 
or  jagged  rocks.  In  time  the  cable  breaks  at  these 
points,  and  communication  of  course  is  inter- 
rupted. When  this  happens,  the  first  thing  done 
is  to  locate  the  fault.  This  is  done  by  measuring 
the  resistance  of  the  conductors  of  the  cable  from 
the  testing-station  to  the  break.  The  accuracy  of 
this  test  is  usually  checked  and  verified  by  a  similar 
test  applied  to  the  portion  of  the  cable  on  the  other 
side  of  the  break.  Having  located  the  break  in 
longitude  and  latitude  the  repair  ship  is  despatched 
to  the  locality  with  the  proper  apparatus  to  grap- 
ple with  the  broken  cable.  The  captain  of  a  re- 
pairing steamer  usually  begins  his  grappling  opera- 
tions within  a  mile  of  the  break.  The  grapnel- 
iron  is  about  two  feet  long.     At  the  lower  end  are 


ally  laid  too  taut.  Another  reason  that  is  given 
for  these  mysterious  breaks  is,  that  the  iron  wire 
sheathing  gradually  decays  and  finally  gives  way — 
when  this  takes  place — the  sheathing  being  made 
up  in  a  twist — the  core  of  the  cable  is  twisted  in 
the  opposite  direction  and  is  immediately  severed. 
Hence  cables  made  entirely  without  wire  sheath- 
ing are  strongly  advocated  by  many,  able  Captain 
Trott  and  electrician  F.  A.  Hamilton,  for  instance, 
have  written  a  very  valuable  paper  on  this  sub 
ject. 


OCEAN    CABLE    BUOY. 

Outside  of  this,  cables  are  frequently  damaged 
by  the  anchors  of  vessels  in  comparatively  shallow 
water,  fishing  vessels  chiefly,  which  anchor  for  the 
purpose  of  carrying  on  their  fishing  Accidents  of 
this  kind  occur,  of  course,  near  the  shore  or  on 
the  banks  of  Newfoundland.  The  anchor  becomes 
entangled  with  the  cable,  and,  rather  than  spend 
the  time    necessary   to    get    it    free,    the  cable  is 


THE    GRAPNEL    IRON. 

the  blunt  hooks  which  catch  the  cables  as  the 
device  is  drawn  along  the  bottom  of  the  sea.  The 
rope  attached  to  the  hook  is  about  an  inch  and  a 
quarter  in  diameter,  and  is  made  of  the  strongest 
hemp,  having  two  conducting  wires  through  its 
centre,  which  are  connected  to  an  electric  bell  on 
board  ship.  The  moment  the  cable  is  hooked  the 
pressure  brings  the  two  conducting  wires  together, 
thus  closing  the  circuit  and  causing  the  bell  to 
ring.  This  valuable  apparatus  is  the  joint  inven- 
tion of  Capt.  S.  Trott,  of  the  AnLrlo-American 
Cable  Co.,  and  Mr.  H.  Kingsford,  electrician  of  the 
Central  and  South  American  Cable  Co. 

A  dynamometer  on  board  indicates  the  actual 
strain  on  the  grapnel  hook.  Should  the  grapnel 
become  fastened  to  a  rock,  the  strain  rises  sud- 
denly and  is  indicated  by  the  dynamometer ; 
whereas,  when  the  cable  is  caught  the  strain  rises 
gradually,  as  the  cable  is  brought  to  the  surface. 
As  soon  as  the  cable  is  on  board  it  is  cut  and 
tested.  One  end  buoyed,  and  the  other  picked  up 
to  the  point  of  the  damage.  The  ship  then  grap- 
ples for  the  other  side  and  when  this  is  recovered 
she  pays  out  new  cable  to  the  point  at  which  she 
first  cut  in.  The  splice  is  then  made  which  oc- 
cupies about  two  hours.  When  completed  it  is 
thrown  overboard  and  the  cable  is  in  perfect  order 
again.     A  cable  may  break  through  being  origin 


A    FAULT    IN    A    CABLE. 

dragged  up  and  cut  and  the  vessel  proceeds  on  its 
way.  Simply  to  avoid  a  little  trouble  the  captain 
of  a  fishing  vessel  will  put  a  cable  company 
in  for  thousands  of  dollars  of  expense.  The 
situation  is  recognized  by  the  cable  com- 
panies, and  they  have  a  standing  offer  to  in- 
demnify any  vessel  for  the  loss  of  an  an- 
chor, and  they  pay  out  money  every  year  on 
this  score.  The  principal  governments  of  the 
world,  including  the  United  States,  have  lately 
made  it  a  punishable  offence  to  wilfully  cut  a 
cable. 

Another  source  of  trouble  to  the  cables  are  the 
icebergs.  These  icebergs  floating  down  from  the 
arctic  seas  frequenily  extend  beneath  the  surface 
of  the  ocean  for  hundreds  of  fathoms,  and  the  base 
of  the  passing  iceberg  catching  the  cable  bears  it 
onward  and  finally  snaps  it  in  two.  The  bottom 
of  the  ocean  varies  in  depth  in  a  very  marvelous 
way,  right  in  the  paths  these  icebergs  usually  take. 
Off  the  banks  of  Newfoundland  the  bottom  is 
reached  sometimes  at  so  inconsiderable  a  depth 
as  seventy-five  to  one  hundred  fathoms.  What 
this  distance  is  may  be  estimated  when  it  is 
stated  that,  roughly  speaking,  there  are  one 
thousand  fathoms  to  the  mile.  But  from  the 
point  where  the  depth  is  one  hundred  fathoms 
the  ocean  bottom  goes  down  the  side  of  a  moun- 
tain to  twenty-five  hundred  fathoms,  or  two 
miles  and  a  half,  within  a  very  short  distance. 


Perhaps  the  bottom  rises  up  again  and  t ' 
cable  hangs  between  the  two  submerged  mot.' 
tain  tops,  and  the  iceberg  coming  along  quiei ' 
picks  up  the  loop  thus  formed  and  carries  | 
onward  until  the  strain  results  in  an  absoli 
rapture. 

It  may  be  mentioned  that  in  grappling  for  , 
cable  with  the  grappling  iron,  a  sketch  of  whi 
is  here  given,  the  steamer  proceeds  in  a  cour 
exactly  at  right  angles  to  the  cable,  so  that  t 
cable  is  usually  caught  within  a  comparative! 
short  time. 

Of  course  the  cost  of  repairing  a  cable  is  ve ; 
considerable.  When  it  is  considered  that 
full  equipped  ocean  steamer,  with  an  expii 
navigator  and  expert  electricians  on  board, 
devoted  exclusively  to  the  business  of  repairii 
the  cable  for  a  length  of  time  extending  an  \ 
where  from  two  weeks  to  a  month,  some  id<| 
of  the  cost  may  be  arrived  at. 

As  three  weeks  is  perhaps  an  average  tin 
required  for  the  proper  repair  of  an  ordinal 
caole  break,  it  will  be  seen  that  the  mere  re 
of  the  steamer  amounts  to  about  S25,ooo.  1 
this  is  to  be  added,  of  cour#,  the  actual  cost 
the  repairs  and  the  twenty-five  or  fifty  miles 
new  cable.  And  cable,  if  it  were  soli  by  tl 
yard,  would  be  sold  almost  at  the  price  of  fir 
lace.  The  two  cables  which  the  Western  Unic 
recently  laid  from  Nova  Scotia  down  into  Ne 
York  bay,   a  distance  of  840  miles,  cost,  wi 


CAPTAIN    SAMUEL    TROTT. 

the  laying,  about  $1,000,000.  Some  cab' 
breaks  have  probably  cost  $100,000,  but  it  wi 
be  seen  that  the  cost  is  entirely  dependent  0 
conditions  which  cannot  be  foreseen  and  cannc 
be  controlled.  A  foggy  day  with  the  Farafl 
in  commission  means  an  absolute  expenditui 
of  >  1,200,  and  a  week  of  foggy  days  wi.l  brio 
this  up  nearly  to  Si 0,000,  both  from  the  fac 
that  observations  can  not  be  taken  in  ba 
weather,  and  from  the  fact  also  that  successfi 
grappling  can  not  be  conducted  when  the  sui 
face  of  the  ocean  is  disturbed  unduly  by  storms 
clear,  bright  weather  is  almost  absolutely  esser 
tial  to  the  prosecution  of  lepairs. 

The  splicing  of  a  cable  has  been  reduced  to 
science  and  requires  ex'raordinary  skill,  eJ 
perience  and  care.  Experienced  cable  splicere 
are  employed  on  cable  repairing  ships.  To  I 
a  successful  submarine  splicer  a  man  must  po: 
sess  very  soft  hands,  similar  to  those  of  a  w< 
man.  Men,  therefore,  having  such  hands  ai 
only  selected. 

Cables  are  often  picked  up  from  a  depth  1 
two  or  three  miles,  but  it  requires  great  skill  an 
nerve  to  do  this  expeditiously.  Probably  ti 
most  experienced  cable  repairer  is  Capt.  San 
uel  Trott,  of  whom  the  above  is  an  excellei 
likeness. 


THE    ELECTRIC    AGE. 


Captain  Trott,  whose  biographical  sketch  has 
already  appeared  in  these  columns,  began  his  career 
in  the  cable  service  by  taking  charge  of  the  steamer 
Faraday  from  the  hands  of  the  builders,  in  1874, 
and  continued  as  her  commander  until  1880.  Dur- 
ing this  time  he  laid  the  French  and  Direct  cables 
and  made  some  remarkable  repairs,  which  showed 
him  to  be  a  man  of  rare  ability.  He  astonished 
the  world,  when  in  mid-winter  of  1876,  he  sailed 
from  London  to  Nova  Scotia,  repaired  the  Direct 
Cable  in  a  gale  of  wind  and  a  blinding  snow- 
storm, and  was  back  in  the  Thames  again  inside  of 
thirty-five  days.  As  he  steamed  up  the  river  on 
his  return  the  marine  population  who  had  seen  him 
go  to  sea  were  amazed  and  cheered  him  lustily. 
He  repeated  this  great  feat  the  same  year  in  31 
days.  Several  unsuccessful  attempts  having  been 
made  to  repair  Atlantic  cables  in  winter,  at  large 
expense  to  cable  companies,  it  was  considered 
absolutely  impossible  to  pick  up  cables  between 
the  months  of  October  and  May.  Captain  Trott, 
however,  proved  such  an  idea  was  altogether 
erroneous.  His  achievements  naturally  attracted 
the  attention  of  that  able  Managing  Director, 
Henry  Weaver,  of  the  Anglo-American  Com- 
pany, and  the  command  of  the  "Minia"  being 
vacant,  in  r88o,  Trott's  services  were  secured 
by  him. 

Our  space  will  notadmit  of  giving  the  details 
of  his  work  since  1880,  which  has  never  been 
equalled.  During  the  past  summer  he  sailed 
from  England  to  repair  the  Anglo-American 
Company's  French  cable  in  mid- Atlantic  on  the 
same  day  as  the  steamer  "Scotia,"  Captain 
Lucas,  sailed  to  repair  the  Direct  cable,  also  in 
mid-ocean.  Much  interest  was  felt  at  the  time 
as  to  which  ship  would  finish  first,  but  Captain 
Lucas  proved  no  match  for  Captain  Trott,  as 
the  latter  completed  his  work  three  weeks  before 
him,  and  according  to  the  published  reports, 
the  cost  of  these  direct  Cq.'s  repairs  made  by 
the  "Scotia  "  footed  up  to  $290,000,  while  those 
(similar)  effected  for  the  Anglo  Company,  by 
the  "Minia"  did  not  exceed  $110,000. 

If  this  is  to  be  taken  as  the  criterion  of  the 
rapidity  of  which  the  king  of  cable  repairers 
does  his  work,  his  services  must  indeed  be 
valuable  to  his  employers. 

It  has  been  said  of  him  that  he  knows  the 
bottom  of  the  Atlantic  and  the  position  of  every 
cable  as  well  as  a  cabman  knows  the  streets  of 
a  city,  and  that  on  one  occasion  being  aware  that 
a  steamer,  in  laying  one  of  the  Atlantic  cables, 
had  been  compelled  during  a  storm  to  abandon 
a  length  of  cable  worth  many  thousand  dollars, 
and  happening  to  be  in  the  locality  one  day 
several  years  afterwards,  it  occurred  to  Captain 
Trott  that  it  would  be  but  little  trouble  to  re- 
cover it.  He,  therefore,  stopped  his  ship, 
picked  up  the  cable,  and  resumed  his  journey 
within  an  hour. 

On  arriving  in  port  he  presented  the  cable  to 
the  company  to  which  it  belonged,  declining  to 
accept  any  remuneration  for  his  work. 

Captain  Trott  is  a  joint  inventor  with  Mr.  F. 
A.  Hamilton,  the  chief  electrician  of  the 
"Minia," of  a  new  type  ofdeepsea  cable,  which 
many  eminent  men  of  the  profession  believe  is 
the  cable  of  the  future.  Some  forty  miles  of  it 
has  already  been  manufactured  by  the  Bishop 
Gutta  Percha  Company,  of  this  city,  to  connect 
several  islands  of  Honolulu. 

Captain  Trott  is  a  man  of  positive  views  and 
a  strict  disciplinarian,  but  he  is  just,  kind- 
hearted,  thoroughly  honorable,  and  is  much 
esteemed  by  all  who  have  the  privilege  of  his 
acquaintance. 

Lighting  Contretemps. — A  few  days  ago  that 
part  of  the  grand  boulevard  which  is  between 
the  Place  de  l'Opera  and  the  Place  de  la  Made- 
leine, Paris,  was  plunged  into  partial  obscurity 
by  the  extinction  of  the  Popp  regulators. 

A  Suggestion. — It  would  be  a  good  idea  for 
the  electricians,  now  that  they  have  the  storage 
battery  down  so  fine,  to  invent  a  re-storage 
battery  for  the  benefit  of  linemen. — Exchange. 


EIGHTYNINE    MILES    IN 
MINUTES. 
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AN  OLD  SYSTEM  REPLACED  AT 
ALLEGHENY,  PA. 


A  NOTABLE  RUN  ON  THE  READING  RAILROAD. 

The  most  remarkable  feat  in  the  history  of 
American  railroading  was  accomplished  a  few 
days  ago  on  the  New  York  Division  of  the  Phila- 
delphia and  Reading  Railroad,  when  a  special 
passenger  train  covered  the  distance  of  ninety 
miles  between  Philadelphia  and  New  York  in  the 
almost  incredibly  short  time  of  eighty  five  min- 
utes. The  engine  which  made  the  record- 
smashing  run  is  designated  as  "No.  366."  It  is 
of  the  peculiar  type  originated  by  the  Reading 
Railroad,  and  was  built  for  the  regular  fast  pas- 
senger service  of  that  road.  The  engineer  was 
Frank  Wagner,  who,  when  he  climbed  into  the 
cab,  little  fancied  that  he  would  leave  it  the 
hero  of  the  fastest  run  ever  made  between  two 
big  cities.  No  special  preparation  was  made 
for  a  fast  run,  both  engine  and  crew  being  se- 
lected hastily  and  almost  at  random  to  meet  a 
sudden  call  for  a  "special."  The  first  revolu- 
tion of  the  drivers  was  made  at  11.38  a.  m.,  and 
the  real  running  began  at  Wayne  Junction,  on 
the  outskirts  of  Philadelphia,  which  station  was 
passed  at  11.44^.  From  this  point  the  road  is 
peculiarly  adapted  to  the  attainment  of  high 
speed,  being  straight,  free  from  heavy  grades, 
and  in  excellent  condition  of  maintenance. 
The  fifty-four  and  nine-tenths  miles  between 
Wayne  Junction  and  Bound  Brook  was  covered 
in  49^  minutes,  an  average  speed  of  66^£ 
miles  per  hour.  The  highest  rate  of  speed 
reached  was  eighty-seven  miles  per  hour,  and 
stretches  seven  miles  long  were  run  at  the  rate 
of  eighty-one,  eighty-two,  and  eighty-four  miles 
respectively.  A  little  calculation  will  show  the 
terrific  velocity  implied  by  these  figures, 
and  to  stand  the  strain  involved  requires  the 
very  perfection  of  machinery  and  roadbed. 
The  best  previous  record  made  by  any  train  be- 
tween New  York  and  Philadelphia  was  that  of 
a  special,  also  on  the  Reading,  which  conveyed 
the  late  President  Gowen  on  his  return  from 
Europe  several  years  ago.  The  time  then  made 
was  ninety  minutes  for  the  eighty-nine  and  four- 
tenths  miles,  and  it  has  never  been  equalled 
until  now,  when  Engineer  Wagner  and  "No. 
366  "  have  beaten  it  by  five  minutes. 

Bell  Telephone  Annual  Meeting.  —  The 
annual  meeting  of  stockholders  of  the  American 
Bell  Telephone  Company  was  held  in  Boston 
March  25.  The  report  shows  the  following  : 
Earnings,  $4,044,704,  against  $3, 865, 118  in  1888; 
expenses,  81,385,966,  against  $1,450,913  in 
1888;  net  earnings,  $2,658,738,  an  increase  of 
§244,533  J  dividends,  $1,230,500,  an  increase  of 
$16,644;  surplus,  $2,151,011,  an  increase  of 
$22,976;  instruments  under  rental,  444,861,  an 
increase  of  33,350;  total  exchanges,  757,  an 
increase  of  15;  wire  mileage,  193,213,  an  in- 
crease of  22,742;  subscribers,  185,003,  an  in- 
crease of  13,549;  employees,  6,758,  an  increase 
of  448;  underground  wire  mileage,  27,676,  an 
increase  of  10,311. 

Pumping  Water  by  Electricity. — An  English 
electrician  has  been  directing  his  attention  to 
the  purification  of  sea  water  and  other  fluids  by 
electricity.  He  has  made  careful  application 
of  this  principle  also  to  wines  and  brandies.  He 
finds  that  it  has  the  effect  of  softening  the  as- 
perities of  some  wines  by  removing  the  pre- 
dominant bitartrate  of  potash. 

Electric  Lights  in  a  Palace. — St.  James's 
Palace,  London,  is  to  be  fitted  up  with  electric 
lights.  At  the  last  levee  in  another  royal 
palace  a  few  days  ago  the  fog  made  it  so  dark 
that  it  was  almost  impossible  to  see,  and  the 
only  illumination  possible  was  a  few  candles 
stuck  here  and  there  and  two  or  three  lamps. 

The  Telephone  in  Germany. — The  traffic  on 
the  telephone  line  between  Berlin  and  Breslau 
is  so  great  that  the  postal  authorities  are  con- 
sidering the  advisability  of  erecting  an  addi- 
tional wire  between  these  two  cities. 


The  managers  of  the  Federal  Street  and  Pleas- 
ant Valley  Street  Railway,  of  Pittsburg,  Pa., 
which  has  been  operating  twenty-five  motor 
cars  on  the  Sprague  electric  system  for  some 
time,  are  so  well  pleased  with  the  operation  of 
the  same  that  they  have  ordered  an  additional 
lot  of  fourteen  motor  cars.  Each  of  these  cars 
will  be  equipped  with  the  Sprague  improved 
railway  motors. 

This  road  now  extends  into  the  city  of 
Allegheny,  over  the  line  of  the  early  electric 
railway  on  University  Hill,  which  used  the 
Bentley-Knight  system  with  underground  con- 
duits, and  which  was.  one  of  the  first  installed 
upon  that  system. 

The  regular  method  of  overhead  contact  is 
now  used  on  this  section  of  the  road  as  well  as 
upon  the  rest  of  the  line,  and  the  conduit  has 
been  abandoned.  The  grades  surmounted  by 
the  electric  cars  upon  this  road  are  quite  severe, 
being  in  one  place  about  I2j^  per  cent.,  the 
length  of  the  grade  being  over  a  mile.  With  the 
old  electrical  equipment,  this  grade  was  con- 
sidered too  steep  to  be  ascended  in  the  ordinary 
manner,  and  at  the  steepest  part  a  rack  was 
used  between  the  tracks  in  which  a  pinion  con- 
nected with  the  motors  engaged  in  order  to  se- 
cure the  necessary  traction.  With  the  new 
equipment  this  arrangement  is  found  to  be  un- 
necessary, and  the  Sprague  cars  have  no  diffi- 
culty in  ascending  the  grade  with  the  aid  of  no 
other  traction  than  that  which  the  wheels  secure 
from  the  rails  themselves. 

There  are  now  over  thirty  cars  in  regular 
operation  upon  this  line. 


The  Edison  Continentale  Company. — The  Paris 
correspondent  of  the  London  Electrician  says : 
The  Compagnie  Continentale  Edison  is  about 
to  increase  the  capacity  of  its  station  in  the 
Faubourg  Montmartre  by  the  addition  of  a 
large  battery  of  accumulators,  each  to  weigh 
about  8co  kilogrammes,  and  able  to  discharge 
at  the  rate  of  i,oco  amperes.  These  accumu- 
lators, although  of  a  special  type,  will  be  con- 
structed on  the  lines  of  those  made  by  the 
Societe  pour  le  Travail  Electrique  des  M6taux, 
which  possesses  a  large  factory  at  St.  Ouen.  The 
Compagnie  Continentale  Edison  has  also  pur- 
chased a  site  in  the  Avenue  Vendaine,  in  the 
Quartier  Rouchouart,  where  they  intend  erect- 
ing a  3,000  horse-power  station,  which  will 
be  connected  to  the  one  mentioned  above. 

The  Telephone  in  Russia. — Experiments  have 
been  recently  made  for  the  purpose  of  estab- 
lishing telephonic  communication  between  St. 
Petersburg  and  Moscow.  The  Goosdeff  system 
was  employed  on  the  ordinary  iron  wire  tele- 
graph circuit,  and  it  is  reported  that  the  experi- 
ments were  in  every  way  extremely  satisfac- 
tory. The  distance  in  a  straight  line  between 
Moscow  and  St.  Petersburg  considerably  ex- 
ceeds 330  miles,  and  the  suceessful  employ- 
ment of  iron  wire  on  such  a  long  circuit  is 
somewhat  of  a  new  departure. 

Business  Notice. — Mr.  James  H.  Mason  has 
opened  an  office  and  exhibition  room  at  63 
Broadway,  this  city,  where  the  value  and 
utility  of  his  primary  battery  may  be  seen  to  the 
best  advantage.  Electric  lights,  fans  and  motors 
for  light  mechanical  work  are  in  operation, 
and  he  invites  every  one  interested  to  visit  his 
place  and  see  for  themselves  what  merit  there  is 
in  his  primary  battery. 

Portable  Lighting  Stations. — Some  Conti- 
nental railway  companies  have  adopted  a  system 
of  movable  electric  lighting  plants  on  their 
lines.  The  object  is  to  have  a  light  at  hand  for 
application  at  any  given  point  for  important 
purposes,  such  as  the  lighting  of  the  scene  of 
an  accident,  the  disembarking  of  troops,  etc. 
Two  kinds  of  plants  have  been  suggested,  one 
being  a  locomotive  surmounted  by  a  dynamo. 
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IE   POINTS   IN  DYNAMO  AND  MOTOR 
DESIGN." 

-    — RATIO   OF   ARMATURE     SECTION    TO   FIELD-MA..-.' 

I  tow 

In   ihe   early   days   of    dynamo-designing   the 

cross-sectior.  rmatnie   core    in    cylinder 

ma:  -nail  in  prop:  that  of 

.e  copper  in  the  armature  was 

e.  and  the  air  gap  correspondingly  great 

The  result  was  an  induction  no  greater  than  in 

modem    machines,  but  an  enormous  eld. 

In  the  machines  made  by  my  firm  sis  years  a.- 

-re  core  i 
r    section   of  the   mag.  ;  e    lattei 

beir..  i  iron.     I  ma>  saj  ::.ese  machines 

anticipated  Mr.  Swinburne's  latest  notions,  inas- 
much as  the  I4in.  armatures  of  those  days  were 
loaded  to  2-  i.pere-turns.     The  £: 

ement  consisted  in  doubling  the  iron  and 

:opper,  a  machine  so  modified   \ 

i  one  output,  but  with  less  heating  and 

less  -'.  and  requiring  less  magnetizing  force. 

We  got  the  same  outpc  :  reasons:    first, 

-tance  resulted  in  an 
increased  total  induction  :  secondd  ^induc- 

tion a  :  "ion    was   utilized.     The 

armature  section  to  the  magnet  ■ 

a_s  above,  stood  at  .66  ;    but  we 
went  rr.  _  n  increasing  the  iron  in 

armature    findi r.g  t:.a.t  we  obtained  for  e 
ease,  keeping  the  air  gap  the  same,  an  increase 
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poir  e    my    own, 

e  made  by  Mr.    Dugald  Jackson,    of  Cornell 

Uc.  .nd  communicated  by  him  in  i8S7to 

tute   of  Electrical  Engineers. 

These   experiments   can   be   consulted    by    those 

^sted        •  the  presen:  my  remarks  are  ba.- 

on    the    results  obtained.     Assume  that   the   iron 

core  of  a  cylinder  armature  having  a  ratio  of .  6  is 

one-  -  t  ght  of  the  machine :  then, 

by  increasing  the  ratio  to  .75 — I  -    roughly, 

increasing  the  wr  _  :  5  |  -.--  Dad  — we  make  an 

-^ase  in  the  I  -  :   5  per  cent.      Eut 

the  increase  duction  will  be  about  10  per 

cen:     s:  I    aj  in  advantage  has  been  gained 

ncreasing  the  section.     If  we  increase  the  mass 

the  armai  : :  makes  - 

per  :  .  total  weight,  but  we 

:  5  per  cent,  increase  in  the  induction.     If  we  go 

farther  we  shall   -:    .    get  an  increase,  but  it  gets 
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in  the  induction.  The  latter  was  not,  of  com 
in  proportion,  but  it  was  still  very  considerable,  as 
will  be  realized  from  the  fact  that  in  an  armature 
.  i  ratio  c  75  the  induction  was  10  per 
.  eater  than  in  one  having  .6.  When  Mr. 
Kapp  read  his  paper  here  on    "Chara:  "  I 

mentioned   that  then    the   ratio  in  our   dynamos 
stoc     ...    75       Since  men   we  have,  in  machines 
incandescent  lighting,  returned  to   .6.   for   a 
reason  1  .  be  by-and-by  apparent     It  may 

be  mentioned  here  that  when  the  magnets  are  of 
iron  the  ratio  is  .33,  while  the  cast  iron  yokes 
ton  magnets  are  from  two  to  two  and 
a-half  times  the  area  of  the  wrought  iron. 

I  bring  this  forward  because  it  is  of  some  im- 
portance when  the  aim  is  to  construct  dynamos 
ha-..:  .  .  -i  for  their  weight    The  we  - 

of  the  armature  is  only  a  fraction  of  me  I  otal 
weight  of  the  machine.  The  field  magnets  are 
mar.  heavier,  but,   beside  ,e  bed- 

plate, be  :c. ,  make  up  a  large  portion   of 

a.nd  since  the        _  magnets 

nor  bed-plate  is  increased  by  an  1  arma- 

ture section,  manifestly,  if  a  large  output  fo: 

s  the  object,  and  if  nothing  occuned  to 
inter  cross-section  ought 

to  be  increased  to  sach  dimensions  that  for  1 

eight  of  the  machine 
we  get  no  c  1  mtage. 

e  interesting  experirr.  .     -mine  this 

L .  Essol  be 

-^gineeis. 
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correspond!"  _  -   with  each  addition    to    the 

::ual  increase  may  not  be   in   a  . 
cases  in  n  I  have  given.     Necessarily 

pon  the  design  of  the  machine,  but  in 
the  particular  dynamo  to  which  my  remarks  refer 
the  -  - ;    and  what  I   wish  to 

point    out   is  that   in      ghl       eight    dynamos    the 
armature  must  have  a  comparatively  bi  - 
and  be  1  "-    :  n.     Though  the 

;-.-.;  ::  :"  :  the  armature  weight  is   less,  the  output 
for  the  t : 

Therr  is  increasing  the  cross  section  of 

the  armature  ached  when  self-induct. 

ibles  us  :  :    spat.-,  ng   and 

cross  induction  troubles  us  from   the  diminished 


times,  that  required  for  17,00c  As  the  core 
saturation  is  increased  the  stray  field  is  increased, 
while  the  heating  due  to  hysteresis  is  also  greater. 
Everything  consider         -  square  ce: 

metre  is  probably  the  best  of  saturation  to 

employ  for  cylinder  armatures,  and  makers  who 
once  employed  a   .  :.  ire.  I  believe, 

coming  down  to  this.  If  we  work  lower  we  get 
on  the  bend  of  the  curve,  or  on  that  part  where 
the  angle  changes  rapid!  Dt  pos- 

sible to  obtain  in   compound  mac:.  th  a 

lower    induction  :ect    regulation.     I|J 

may  be  mentioned  in  pa-  r.e^oss 

of  potential  rn  the  arm..  i  series  winding 

is  generally  in   slow-speed  machines  a  higher 
proportion  of  the  E.  M.F      r.  these  the  difference' 
in  the  induction  on   open    :  full 

load   is   pr:  _-.-ea.te-     and    the    com- 

pounding, in  consequence     ess  perfect 

There  is  no  particular  advantage  in  reducing 
the  induction,  save  that  of  obtaining  a  higheH 
weight  effacienc;  .  reduction  o:  due* 

to  hysteresis  is  and  less  than  mighm 

at  fust  -.ii-t  be  imagined     InF  ena 

curve,    A  B,  showing  the  energy  re-J 

y   a    cubic    centimetre    of  iron! 
through  a  complete  cycle  of  magnetization  at 
different  degrees  of  on.     Induction  pen 

square  centimetre    is     meas 
and  the    energy  by  ordinates.     It  will  be  ob- 
served that  foi  :  -  :::    -...-;-  et.ervy  is  greater  by 
about  14  per  era  :  :■:     but  for  an 

armature  of  given  o .  -    ---section  of  - 

core  has  to  be  increased  in  proportion  as  the 
duction  is  diminished,  and  the    total  work 


Fig.    16. 

n  of  the  core.      Accordingly  the  practical 
:  is  fixed  for  us  at  about  .  -  - 
and  the  ind  -  r  15     ::  C.-G.-S. 

per  square  centimetre.     It  must  not  be   forgotten 

:  t  the  core  increases  the 
length  of  the  wire  on  it  by  a  smallperce 

Pre:-  _ies  is  not 

7  magnetism  then  costs  too  much. 

It  will  be  seen  from  the  curve   (7  g    :     that  the 

magnetizing   force  to   produce    an    induction    of 

per  square  centin.  e,  while 

the  magnetizing  force  for  20,000  is  more  thar. 


Fig.    :  - 

pended    in    ca_  e    armal 

;".e  of  magnetization  is.  rough 
to  the  _s  of   the    curve,  c,  n.     To  dr 

.    rve  an  induction  of  :  -  -     ..ken  as 

the  normal,  and  all  the  ordinates  of  a 

17,000  to  the  n  duction. 
It  will  be  observed  that  for  ar.  -  rifled  out- 
put there  is  ord; 

wasted  _esis  at  an  induction  of  1 7  :■:■: 

than  at  15,00c 

In  four-pole  machine-   1    -    una]  1     saturate  the 
armature  tc  .  .boot  14,00c — ax 

aitemat  :.  duction  is  still  less — about  6,: 

the  curve,  a,  :     .  1.7'.      c   ergs    1 

expended  in  the  armature   are   found   by  mt 
plying  t     1  the   number    .  . 

and  number  of  cubic  cent  1  7  ar- 

mature,   and    dividing   the    prod- .  : :         In 

drum    machines  auction    per  square  ce 

metre    is   rather  over  half  c 
cylinders,  and  the  ratio  of  armature  to  field  sec: 

■riea  from  .8  to  i.e.  The  dianae  t  be  arma- 
ture being  fixed  with  reference  to  the  number  and 
size  ofoondncton    there  is  r.  .  e  ga  ned 

bv  ;  On 

-  -   an   opening   or. 

eaouf  nduction  is  kept  and 

ring  force  for  the  armature  correspond- 
ingly small,  while  the  heat  generated  doe  to 
also  diminished. 
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5. — INTERFERENCE    OF   THE    ARMATURE    FIELD. 

Though  iron  may  vary  in  quality,  and  so  upset 
occasionally  our  calculations,  no  great  difficulty 
need  be  experienced  in  approximating  pretty 
closely  the  magnetizing  force  required  for  a  given 
induction  in  the  armature  core.  But  when  we  allow 
a  current  to  flow  in  the  coils,  and  so  magnetize  the 
core,  we  superpose  on  the  original  a  second  field 
and  the  interference  between  them  renders  the  case 
no  longer  simple.  If  we  excite  the  field  magnets 
of  a  dynamo  with  a  constant  current,  and  allow 
currents  of  various  magnitudes  to  flow  through 
the  armature,  we  find  on  maintaining  the  speed  uni- 
form that  the  E.M.F.  falls  as  the  current  is  in- 
creased. In  1884  some  investigations  of  mine 
were  published  which  dealt  with  this  question,  and 
established  the  result  that  when  the  ampere  turns 
on  the  armature  were  few,  and  the  field  strong,  the 
fall  of  E.  M.  F.  with  a  fixed  lead  was  about  propor- 
tional to  the  current.  As  the  field  was  weakened 
the  line  representing  the  E.  M.  F.  began  to  bend, 
until,  when  it  was  very  weak,  a  kind  of  inverse 
characteristic  was  obtained,  as  shown  in  fig.  15. 
In  fact,  the  results  are  similar  to  those  which  would 
be  obtained  by  reducing  the  winding  on  the  mag- 
nets ;  the  effect  due  to  this  being  small  when  the 
magnets  are  fairly  saturated,  and  large  when  they 
are  far  from  saturation. 

Consider  the  magnetic  system  shown  in  fig.  16. 
n  and  s  are  the  north  and  south  poles  of  a  field 
magnet,  the  magnetizing  currents  flowing  into  and 
out  of  the  paper  as  shown  by  the  open  and  crossed 
circles  respectively.  There  is  no  current  flowing 
in  the  armature  coils,  and  the  lines  of  force  flow 
from  pole  to  pole  through  the  core  as  indicated  by 
the  dotted  lines.  Imagine  that  the  current  flowing 
round  the  magnet  is  stopped,  and  that  a  couple  of 
brushes  placed  on  the  collector  at  s,  n,  fig.  17, 
cause  a  current  to  flow  through  the  armature  wind- 
ing alone.  We  have  the  lines  along  paths  indi- 
cated by  the  dotted  lines,  and  obviously  through 
this  circuit,  at  right  angles  to  the  other,  the  cross 


induction  depends,  for  a  given  number  of  ampere 
turns,  mainly  upon  the  length  and  cross  section  of 
the  air  gap.  If  we  place  the  brushes  at  right  an- 
gles to  this  position,  we  have  no  cross  induction, 
but,  instead  an  induction  taking  the  same  path  as 
the  forward  induction,  though  in  an  opposite  di- 
rection. If  the  current  is  allowed  to  flow  through 
field  and  armature  coils  at  the  same  time,  as  it 
does  in  actual  machines,  we  have  the  distribution 
of  field  as  sketched  in  fig.  18,  the  lines  of  force 
due  to  the  magnets  being  pushed  towards  the  left- 
hand  top  corner  and  right-hand  bottom  corner  of 
the  poles.  Where  the  armature  or  cross  induction 
opposes  the  magnet,  or  forward  induction,  the  field 
in  the  air  gap  is  weakened  ;  where  the  cross  induc- 
tion helps  the  forward  induction  the  field  is  strength- 
ened. In  consequence  of  this  distortion,  with 
reference  to  the  brushes,  the  sections  under  them 
have  become  active,  and,  to  avoid  sparking,  a  lead 
must  be  given,  which  will  remove  the  commutated 
sections  beyond  the  sphere  of  activity.  This  lead 
diminishes  the  forward  induction,  at  the  same  time 


diminishing  the  distortion  with    reference   to  the 
new  position  of  the  brushes. 

6. THE  EFFECT  OF  DISTORTION  ON  THE  E.    H.    F. 

The  distortion  of  the  field  produces  in  a  dy- 
namo run  without  lead  a  diminution  in  the  E. 
M.  F.,  for  two  reasons —firat,  because  the  in- 
duction acts  differentially  on  the  conductors 
lying  between  the  brushes  ;  secondly,  because  the 
currents  flowing  in  sections  active  when  short- 
circuited  under  the  brushes  weaken  the  field. 
These  local  currents  induce  lines  in  the  oppos- 
ite direction  to  the  forward  induction. 

Let  the  machine  run  as  a  motor  in  the  oppo- 
site direction,  the  currents  flowing  through  the 
field  magnets  and  armature  being,  of  course,  in 
the  same  direction  The  E.  M.  F.  is  induced  in 
the  armature  in  the  opposite  direction,  and 
since  in  an  active  coil  short  circuited  under  the 
brushes  the  current  will  flow  in  the  direction  of 
the  induced  E.  M.  F.,  its  effect  will  be  to  di- 
rectly strengthen  the  field  as  it  increases  the 
forward  induction.  We  may  say,  then,  that  the 
effect  of  distortion  is  to  diminish  the  E.  M.  F.  in 
a  dynamo  run  without  lead,  and  increase  it  in  a 
motor,  owing  to  the  local  currents  generated  in 
the  short-circuited  coils. 

The  difference  in  the  E.  M.  F.  of  a  machine 
run  without  lead  as  dynamo  and  motor  may  be 
considerable,  as  shown  by  Prof.  Ayrton's  ex- 
p  rimentsat  the  beginning  of  last  year.  These 
experiments  were  made  on  a  drum  machine 
which  had  a  comparatively  weak  field.  I  am 
not  quite  certain  as  to  whether  the  cause  here 
given  is  sufficient  to  account  for  the  difference, 
but  I  believe  that  were  the  brushes  adjusted  in 
each  case  until  the  local  currents  were  annihila- 
ted, the  same  E.  M.F.  would  be,  with  properly 
laminated  armatures,  generated  by  both  dynamo 
and  motor.  That  there  is  a  certain  amount 
of  power  wasted  in  these  currents  is  quite  obvi- 
ous, though  from  their  tendency  to  lessen  the 
distortion  in  the  motor,  their  magnitude,  and 
the  consequent  waste,  is  in  the  motor  less. 

7. POSITION      OF     THE      BRUSHES     IN    DYNAMOS    AND 

MOTORS. 

If  dynamos  are  to  run  sparklessly  there  must 
be  a  lead  given  to  the  brushes,  or,  in  other 
words,  the  point  of  collection  must  be  advanced 
in  the  direction  of  motion  until  the  field  passing 
through  the  commutated  sections  is  just  of  suffi- 
cient strength  to  stop  the  current,  reverse  it, 
and  bring  it  to  its  normal  strength  in  the  oppo- 
site direction  before  the  section  leaves  the  brush. 
When  a  section  is  short-circuited  under  the 
brush,  any  lines  of  force  which  were  induced, 
due  to  the  current  flowing  in  it,  are  annihilated, 
the  current  tending  by  self  induction  to  continue 
in  the  same  direction  round  the  short  circuit. 
As  the  section  leaves  the  brush  a  current  has  to 
be  started  in  it  in  the  opposite  direction,  and  the 
self-induced  E.M.F.  opposes  this  also,  thus 
tending  to  prevent  both  the  stopping  and  the 
starting  of  the  current. 

The  E.M.F.  of  self-induction  depends,  obvi- 
ously, upon  the  variation  in  the  number  of  lines 
through  the  section  which  the  cessation  of  the 
current  is  capable  of  producing,  on  the  speed  of 
the  armature,  and  on  the  number  of  turns  per  sec- 
tion. When  an  armature  core  is  saturated  to  17,- 
000  per  square  centimetre  it  will  be  realized  that 
the  variation  in  the  lines  through  the  section, 
which  the  short-circuiting  is  capable  ofproducing 
is  very  small ;  in  fact,  we  may  say  that  it  is  practi- 
cally negligible.  But  with  the  smallest  amount 
of  self-induction  present  it  takes  a  certain  time 
to  effect  these  changes  in  the  section,  and  the 
brush  must  be  of  such  thickness  that  the 
changes  are  effected  before  the  short  circuit  is 
removed.  The  brush  must  be  placed  in  advance 
of  the  neutral  point  :  in  an  armature,  for  in- 
stance, having  fifty  sections,  presuming  that  five 
volts  are  wasted  in  the  armature,  a  section  when 
it  leaves  the  brush  must  move  in  a  field  having 
such  strength  as  will  neutralize  the  effect  of  self- 
induction,  and  give  one-fifth  of  a  volt  over.  If 
the  armature  has  100  sections,  the  field  must 
give  a  resdtant  of  one-tenth  of  a  volt ;  but  the 


E.M.F.  due  to  self-induction  will  be,  in  the  lat- 
ter case,  only  one-fourth  of  what  it  was  in  the 
former.  By  saturating  the  core,  and  making  the 
sections  sufficiently  numerous,  we  can  make 
the  self-induction  as  small  as  we  please;  and  in 
machines  in  which  the  current  varies  from  o  to 
a  maximum,  we  purposely  make  it  as  small  as 
possible.  The  reason  is,  that  as  the  current  in- 
creases, the  variation  in  the  E.M.F.  of  self-in- 
duction does  not  correspond  with  the  variation 
in  the  shape  of  the  field  for  different  positions  of 
the  brushes,  perfect  adjustment  for  all  currents 
being  therefore  difficult.  By  making  the  self- 
induction  very  small  we  get  a  close  approxima- 
tion to  perfect  adjustment ;  we  can  place  the 
brushes  very  little  in  advance  of  the  zero  posi- 
tion, reducing  in  this  way  the  adjustment  for 
variation  in  the  current  to  a  minimum. 

We  see,  then,  that  in  a  dynamo  the  brushes 
must  be  set  in  advance  of  the  neutral  point,  and 
that  self-induction  increases  the  lead,  Is  the 
trail  in  a  motor  similarly  increased?  The  an- 
swer is  that  it  is.  The  brushes  must  be  set  in  a 
motor  behind  the  neutral  position,  so  that  the 
induced  E.  M.  F.  is  in  the  same  direction  as  the 
current  to  be  started  in  the  section,  and  so  that 
the  E.M.F.  of  self-induction  which  opposes  the 
starting  is  neutralized.  It  appears  that  the  best 
position  for  the  brushes  in  a  motor  is  the  posi- 
tion in  which  they  have  about  the  same  trail  as 
they  have  lead  when  the  machine  works  as  a 
dynamo,  and  that  in  a  motor  the  trail  is  increased 
by  self-induction. 

( To  be  continued. ) 


The  Weston  Electric  Light  Sale. — The  trans- 
fer of  the  plant  of  the  Weston  Electric  Light  Com- 
pany, for  the  nominal  consideration  of$i  and  the 
making  of  a  mortgage  to  Marcellus  Hartley  for 
$750,000,  has  occasioned  considerable  talk  in 
Newark  business  circles.  Edward  Weston  started 
the  Company  bearing  his  name  in  1874.  In  1881 
it  was  bought  by  the  United  States  Electric  Light 
Company,  of  New  York,  but  Mr.  Weston  retained 
the  management  of  the  Newark  business,  which 
turned  over  an  annual  profit  of  $400,000.  It  is 
said  that  in  1885  profits  were  about  doubled,  but 
the  earnings  were  all  dissipated  by  bad  manage- 
ment in  the  New  York  office.  The  Company,  it 
is  said,  was  only  kept  afloat  by  the  contributions 
of  Marcellus  Hartley,  Anson  Phelps  Stokes  and 
H.  B.  Hyde.  Matters  became  so  bad  that  Mr. 
Weston  withdrew  from  the  directorate  nearly  four 
years  ago.  Mr.  Hartley  had  the  mortgage  made 
to  secure  himself. 

Testing  Car  Motors. — One  of  the  most  inter- 
esting sights  at  an  electric  factory  where  railway 
motors  are  made  is  the  testing  of  a  new  car  truck 
after  the  motors  are  attached  and  the  frame  is 
ready  to  receive  the  box.  The  truck  is  placed  on 
suitable  rails  and  chained  down,  in  order  to  pre- 
vent running  away,  which  it  surely  would  do  under 
the  powerful  electric  current.  Experimental 
wires  are  attached  to  the  two  motors  on  the  axles 
of  the  trucks,  and  the  wheels  well  smeared  with 
grease  in  order  to  prevent  friction.  When  the  cur- 
rent is  turned  on  the  wheels  begin  to  move,  and 
as  the  current  increases  they  revolve  with  lightning- 
like rapidity,  consuming  the  lubricating  matter  on 
the  wheel  faces  almost  as  fast  as  it  can  be  poured 
on.  After  this  thorough  test  of  the  motors  the 
truck  is  run  off  to  receive  the  car  box. 

New  Brazilian  Cable. — It  is  rumored  that 
the  Brazilian  Government  has  decided  to  grant 
the  concession  for  a  direct  submarine  cable  be- 
tween Brazil  and  the  United  States  to  the  amal- 
gamated companies  the  Societe  Generale  des 
Telephones  and  the  Societe  Francaise  des  Tele- 
graphies Sousmarins. 

International  Telegraphic  Conference. — The 
International  Telegraphic  Congress  will  be  held 
in  Paris  this  year.  This  Congress,  which  em- 
braces all  the  means  for  the  transmission  of 
speech  and  thought  by  electricity,  meets  every 
five  years.  It  met  in  Germany  five  years 
ago. 
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ZIPERN0W5KY-DERI-BLATHY 
CHRONOUS  MOTOR. 


SYN- 


A  synchronous  motor  is  set  in  motion  by  an 
alternating  current  sent  through  the  armature, 
and  when  working  under  normal  conditions 
the  number  of  revolutions  is  equal  to  the  num- 
ber of  alternations.  An  alternator,  the  magnets 
of  which  are  excited  by  a  direct  current,  can  be 
used  without  difficulty  as  a  synchronous  mo- 
tor ;  but  the  alternator  must  be  brought 
chronism  before  it  will  work.  The  magnets  of 
a  synchronous  alternating  motor  can  be  excited 
by  an  alternating  current :  for  this  purpose  a 
revolving  commutator  is  necessary  to  give  the 
requisite  direction  to  the  current  impulses  in 
the  magnets.  In  its  simplest  form  such  a  com- 
mutator consists  of  as  many  segments  as  the 


L  L — Leads.     A — Fixed  Armature.     M — Magnet  Coils.     Bi 

B2 — Brushes. 

motor  armature  contains  coils,  the  even  seg- 
ments being  connected  to  one  another  and  to 
one  end  of  the  magnet  coils,  whilst  the  odd 
segments  are  also  connected  to  each  other  and 
to  the  opposite  end  of  the  magnet  coils.  If  the 
brushes  are  given  the  proper  position  it  is  evi- 
dent that  (supposing  the  motion  to  be  synchro- 
nous) each  time  the  current  changes  its  direc- 
tion the  connections  to  the  magnets  will  be 
reversed,  so  that  the  magnets  are  excited  by  a 
uni-direc:ior,al  intermittent  current  A  diagram 
of  the  essential  parts  of  such  a  motor  is  shown 
in  Fig.  1. 

In  a  motor  with  fixed  magnets  and  rotating 
armature  two  additional  pairs  of  sliding  con- 
tacts are  required  to  supply  the  armature  with 
current  and  to  take  the  current  off  the  commu- 
tator to  the  magnets.  Motors  arranged  as 
above  can  also  be  started  by  an  alternating  cur- 


Fig 


Fig.  3. 


rent,  but  the  iron  of  the  field-magnets  must  be 
protected  against  Foucault  currents.  When  in 
such  a  motor  a  favorable  position  is  given  to 
the  armature  and  the  magnets  (or  a  slight  mo- 
tion imparted),  an  alternating  current  will  start 
it  and  the  speed  will  increase  until  it  is  running 
synchronously  ;  but  practically  such  a  machine 
is  useless  on  account  of  sparking,  both  during 
the  first  motion  and  at  full  speed. 

It  is  this  difficult}-  which  Zipemowsky,  Deri, 
and  Blathy  claim  to  have  overcome.  Thesp:. 
are  caused  by  the  extra  currents  induced  at 
each  alternation.  The  current  is  only  str 
enough  during  part  of  the  period  to  keep  the 
magnets  sufficiently  magnetized,  and  when  the 
;::ength  falls  off  an  extra  current  is  induced  in 


the  magnet  coils.  At  this  moment  a  path  of 
low  resistance  is  provided  and  then  immediate- 
ly broken  again.  Sparks  are  the  result  The 
intensity  of  the  fields  also  undergoing  great 
fluctuations,  the  speed  of  the  motor  is  very  un- 
certain, and  falls  out  of  synchronism. 
All  this  is  overcome  by  short-circuiting  the 
magnet  coils  a  short  time  before  the  reversal  of 
the  current,  the  brushes  being  so  arranged  that 
at  the  moment  of  segment- change  the  extra  cur- 
rent acts  in  opposition  to  the  main  current,  get- 
ting rid  of  the  sparks.  The  men.  short- 
circuiting  is  effected  by  employing  four  brushes, 
which  are  connected  as  shown  in  Fig.  2  ;   1  and 

2  being  connected  with  one  lead,  and 

3  and  4  with  the  other,  the  magnet 
coils  being  short-circuited  during  the 
time  that  the  brush  2  is  on  the  shaded 
segment  The  distance  between 
the  contact  points  of  the  brushes  1 
and  2  is  _  :.  :"  the  width  of  a 
commutator  sector.  It  is,  of  course, 
not  necessary  that  the  brushes  at  one 
end  of  the  conductor  should  be  on  the 
same  segment,  as  they  may  be  on 
different  segments  of  the  same  c". 

as  shown  in  Fig.  3,  the  effect  being  the  same  : 
or,  instead  of  two  separate  brushes,  one  with 
a  broader  bearing  surface  may  be  used. 
Numerous  .ests  show  that  with  this  arrange- 
ment of  short-circuiting  the  brushes  sparking 
at  the  commutator  is  obviated,  and  the  motor 
runs  sychronour 

The  above  arrangement  is  perfectly  satisfac- 
tory when  the  motor  has  attained  the  synchro- 
nous speed  :  but  starting  is  difficult  and  the 
torsional  moment  being  small,  the  normal  speed 
is  not  quickly  reached.  At  starting,  a  slight 
displacement  of  the  brushes  is  necessary.  An 
arrangement  has,  therefore,   been   adopted  by 


appointed  by  the  Town  Council  of  Frankfort- 
or.-Main  to  inquire  into  the  alternating  and 
direct  systems  of  distribution  which  will  te  of 
interest  in  this  connection. 

On  the  question  of  the  output  and  efficiency 
of  the  Ganz  alternate-current   motor,  the  Com- 

x  report  that  experiments  were  made 
the  25  horse-power  and  5  horse-power  types. 
The  former  gave  efficiencies  of  82  per  cent  toi 
-  cent,  for  outputs  of  1 5  to  35  horse  power ; 
5  horse-power  showed  efficiencies  of  r 
cent  to  80  per  cent,  for  outputs  of  3  to  8  horse- 
power, the  figure  for  normal  load  being  on  an 
aver:..  rr  cent     The  efficiency,  therefore, 


which  one  brush  of  each  pair,  1  and  3  or  2  and 
4,  may  be  cut-out  at  starting,  or  both  of  each 
pair  1  and  2  and  3  and  4  are  brought  to  the 
same  respective  segments,  so  that  no  short  cir- 
cuit occurs.  As  soon  as  synchronism  has  been 
reached,  the  arrangement  permits  the  other 
two  brushes  to  be  brought  to  the  positions 
shown. 

The  short-circuiting  of  the  magnet  coils  may 
also  be  effected  by  the  use  of  two  commutators 
side  by  side,  the  segments  of  which  overlap 
each  other  (as  shown  in  Fig.  4),  to  the  extent 
required  to  bring  about  the  requisite  short  cir- 
cuiting. The  necessary  removal  of  the  short- 
circuiting  at  the  start  can  be  brought  about 
either  by  taking  away  the  short-circuit  brushes 
or    by   the   automatic    arrangement  shown   in 

5- 

To  prevent  too  great  an  increase  in  circuit 
during  the  short-circuiting,  a  resistance  is  pro- 
vided in  the  circuit  The  same  object  is  gained 
by  using  an  induction  coil,  the  windings  of 
ich  are  connected  to  the  armatuie  and  the 
magnet  coils  respectively.  The  induction 
prevents  a  too  great  increase  in  current 
(Fig.   6). 

This  motor  has  been  put  up  in  various  places, 
among  which  may  be  mentioned — Wiener 
ree  motors  of  10  horse-power,  and 
Innsbruck,  one  motor  of  50  horse-power,  one 
motor  of  10  horse-power,  and  one  motor  of  5 
horse-power. 

The  London  Electrician  gives  the  following 
abstract  of  the  report  of  the  Committee  rece: 


Fig    5. 

does  not  differ  to   any  important  extent  from 

-current  motors. 
With  respect  to  starting  it  was  found  thai 
orse-power  motor  could  not  start  itself,  and 
the  smaller  sizes,  5  horse  power  and  1-5  horse! 
power,  were  unable  to   do  so  in  certain  posfl 
tions.     A  test  as  to  starting  the  motor  with  fuM 
load  on  was  not  made,  as  Messrs.  Ganz  8l  Co2 
objected  to   it     The   time   necessir;     for  thl 
.inment   of  normal  speed  was  from  3c  :o  45 
seconds.     The  s  s   always  accompanied 

by  heavy  sparking  at  the  brushes,  dimin  shinfl 
as  the  normal  speed  was  reached.     In  the  25 
horsepower  machine  these  sparks  we 
long,  and  3cm.  on  the  5  horse-power  machine 
At  normal  speed  the  sparking  was  not  worse 
than  wiih  direct-current  motors. 

With  regard  to  noise,  the  Committee  poi 
out  that  from  the  nature  of  the  action,  as  wefl 
as  from  the  sparking,  when  not  running  syn- 
chronously  more   noise   was   to   be   espec:ed 
from  the  alternating-current  machine.     In  fao- 
tories  and  on  tram-cars  this  noise   was   unim- 
portant ;  but  it  would  exclude  the  large: 
of  the  motor  from  dwelling  houses,  unle- 

^-ood   foundations    were 
.  the  small  motors  the  noise  would  not  ex» 
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Fig.  6. 

ceed  that  of  the  machines  used  to  drive  sewing 
machines   with.     The  motors  being  synchros 
nous,  regulation  of  speed  could  only  be  ar 
at  by  means  of  mu  tiple-speeded  pulleys. 

A  series  of  tests  was  made  to  ascertain   the 
effect  of  sudden  application  of  load  and  of  over? 
loading,  and  it  was  found  that   the  2:   horse- 
power motor  did  not  fall   out  of  synchronism 
till  it  was  loaded  with  40  horsepower,  an 
5  horse  power  motor  could  be  loaded 
8  horse  power,  in  each  case  a  maximum  load 
6c  per  cent  in  excess  of  the  normal.    A  sudden 
load  of  26  horse-power  can  be  put  on  to  the 
large  machine  when  running  light,  thev. 
heavier  load   than  this  suddenly  applied  will 
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mse  it  to  stop.  When  running  at  26  horse" 
ower  a  further  sudden  load  of  8  horse-power, 
nd  after  the  application  of  this  a  further  6 
orse-power,  can  be  put  on.  the  total  load  be- 
lg  then  40  horse-power.  The  whole  of  this 
>ad  can  be  suddenly  removed  without  affect- 
\g  the  behavior  of  the  machines.  The  5 
orse  power  machine  could  take  a  sudden  load 
f  6  horsepower,  which  in  the  same  way  could 
e  suddenly  increased  to  8. 

These  tests  show  that  the  normal  output 
lust  be  kept  well  under  the  possible  maxi- 
mm,  or,  in  oth-r  words,  that  a  considerable 
largin  must  be  allowed  in  settling  on  the  size 
f  machine  to  be  employed.  It  should  be 
lentioned  that  the  machines  tested  were  the 
;cond  of  their  respective  classes  that  had 
ver  been  made. 


ELECTRICAL    MEASUREMENTS. 


At  the  ordinary  monthly  meeting  of  the 
ociete   Internationale     des    Electriciens,   held 

ebruary  5th,  M.  L.  Violet  described  a  new 
lethod  for  taking  electrical  measurements  with 
ie  mirror.     He  said  : 

The  transparent  scale  in  glass,  celluloid, 
iled  paper,  has  contributed  largely  to  the 
pread  which  has  taken  place  in  recent  years 
f  the  use  of  galvanometers  and  of  electrome- 
;rs  with  the  mirror  ;  it  is  easy  to  manipulate, 
nd  may  be  used  in  daylight  operations  ;  this 
ras  an  impossibility  when  we  had  only  the  old 
lethod  of  scales  and  petroleum  lamps  com- 
ined. 

Still  cases  do  occur  in  which  one  hesitates  to 
se  the  mirror,  and  has  recourse  to  galva- 
ometers  with  movable  needle  and  dial.     Now 

is  to  be  noted  that  a  needle  is  rarely  o  m. , 
0  long,  and  that  scales  are,  as  a  rule,  situated 
t  1  m.  from  the  mirror,  so  that  the  exactness 
f  the  reading  is  always  20  times  less  at  the 
;ast. 

The  mirror  is  frequently  discarded  in  connec- 
on  with  industrial  matters  for  the  following 
?asons  : 


.NEW  METHOD  OF  ELECTRICAL  MEASUREMENTS 

In  the  first  place  the  two  parts,  the  galva- 
lometer  and  its  scale,  are  separate  from  each 
ither  ;  it  is  possible  they  may  put  each  other 
mt ;  and,  moreover,  the  adjustment  necessary 
it  the  commencement  of  every  measurement  is 
1  delicate  matter.  The  writer  has  often  been 
old  that  this  method  of  arrangement,  excellent 
hough  it  be  for  laboratories,  is  too  complex  for 
ndustrial  purposes 

Another  reason,  which  might  at  first  sight 
:ause  surprise,  is  this  :  it  frequently  happens 
hat  there  is  no  sufficient  space  for  the  arrange- 
nent ;  the  two  parts  of  the  apparatus  do  not  of 
hemselves  occupy  much  room,  but  the  lumi- 
ious  ray  which  connects  them  is  1  m.  in  length, 
.nd  in  some  workshops  the  space  is  so  taken 
ip  that  it  is  impossible  to  afford  even  this 
imount. 

It  occurred  to  the  writer  that,  with  a  view  to 


rendering  the  use  of  the  mirror  general,  it  would 
be  interesting  to  construct  an  arrangement  in 
which  the  scale  should  be  invariably  connected 
to  the  galvanometer,  and  in  which  the  luminous 
ray  might  occupy  less  space. 

The  following  is  the  plan  suggested. 

In  the  lower  end  of  a  wooden  box  of  about  1 
m.  in  height,  o  m.  50  in  width,  ando  m  30  in 
depth,  place  a  Deprez  d'Arsonval  galvanometer 
for  instance,  and  in  front  of  the  minor,  0,  a 
prism  whose  total  reflection  is  p  ;  within  the 
opening  at  the  upDer  end  of  the  box  insert  the 
transparent  divided  scale  m. ;  the  luminous  ray 
will  pass  through  a  hole  which  has  been  pre- 
viously bored,  and,  if  the  distances  have  been 
properly  set,  the  image  on  the  fine  wire  placed 
in  the  hole  will  be  set  at  m  on  the  divided 
scale. 

Observe  that  by  means  of  this  arrangement 
the  difficulty  with  the  luminous  ray  has  been 
got  rid  of :  the  ray  being  no  longer  in  plane 
but  vertical. 

To  complete  the  arrangement  the  author  has 
fitted  the  box  with  a  tablet  for  the  instruments 
used  for  measuring,  viz  ,  the  resistance  boxes, 
condensers,  keys,  etc.  This  arrangement  al- 
lows of  the  experimenter  being  seated  ;  in  ad- 
dition there  is  a  mirror  d,  above  the  scale, 
which  reflects  the  results  of  the  measurements. 

The  light  is  thrown  on  the  galvanometer  by 
means  of  a  double  movement  mirror,  a,  b, 
similar  to  that  used  with  ordinary  divided  trans- 
parent scales. 

There  is  likewise  a  small  size  incandescent 
lamp  which  may  be  substituted  for  the  mirror 
a,  b;  this  gives  a  splendid  spot. 

The  available  space  at  either  side  of  the  galva- 
nometer is  occupied  by  the  cells  of  a  battery, 
both  poles  are  connected  to  terminals  at  each 
side  of  the  apparatus. 


CONTINUOUS    OUTPUTS     OF     TWO-POLE 
DYNAMOS  AND  MOTORS. 


BY  ALBION  T.   SNELL. 

The  following  equations  are  intended  for  the 
use  of  engineers  in  charge  of  electrical'  plant, 
and  demand  no  special  electrical  knowledge, 
the  measurement  being  made  by  a  foot-rule. 
They  give  approximately  the  safe  average  out- 
put of  dynamos  and  motors  for  continuous 
running,  and  are  based  on  observations  made 
during  the  past  few  years  with  machines  of 
nearly  all  the  best  manufacturers.  They,  of 
course,  only  average  the  results,  and  so  will 
not  give  a  sufficiently  high  output  for  ma- 
chines of  abnormal  proportions,  /'.  e.,  with  un- 
usually heavy  fields,  or  very  deep  armature 
cores.  With  very  light  machines  the  formulas 
will  give  results  too  high. 

With  normal  machines  the  outputs  given 
by  these  equations  will  generally  be  about  16 
per  cent,  lower  than  that  given  in  the  price 
lists.  This  margin  is  made  to  meet  the  con- 
tingencies incidental  to  continuous  running. 

The  outputs  are  expressed  in  terms  of  the 
armature  lengths  and  diameters  and  the  num- 
ber of  revolutions  per  minute.  The  constants 
rare  carefully  determined  from  a  large  numbe 
of  tests.  (They  depend  on  the  fact  that  the 
average  magnetic  induction  through  an  arma- 
ture is  determined  by  the  effective  area  of 
the  iron  and  the  magnetic  density  per  unit 
area.  For  a  given  field  excitation  the  total 
induction  will  be  sensibly  constant  through 
considerable  variations  of  radical  depth  of  ar- 
mature. This  is  apparent  when  we  consider 
that  the  conductivity  of  the  armature  iron  bears 
but  a  small  proportion  to  the  conductivity  of 
the  magnetic  circuit  as  a  whole,  and  hence 
an  increase  of  iron  will  not  largely  increase 
the  total  induction,  but  will  almost  always  de- 
crease the  induction  per  unit  area).  The  out- 
puts of  dynamos  are  given  in  watts  (746  =  1 
horse-power).  Those  of  motors  are  given  in 
brake-horse-power.  The  linear  measurements 
of  the  armatures  are  made  in  inches.      /=the 


length  of  the  armature  parallel  to  the  shaft. 
In  the  case  of  cylinders  the  length  may  be 
taken  over  all,  i.  e  ,  from  one  end  of  the  wind- 
ing to  the  other.  In  drums,  only  that  part 
of  the  armature  covered  by  the  pole  pieces 
must  be  measured  for  the  value  of  /.  The 
outer  diameter  d  of  the  armature  is  measured 
over  the  windings.  The  revolutions  per  min- 
ute can  be  taken  by  a  speed  indicator  or 
counter. 

For  two-pole  dynamos  : 

/=  length  of  armature  in  inches. 

d=  diameter  of  armature  in  inches. 

r  =  number  of  revolutions  per  minute. 

I.  Drum  armature:    I  d2  r    .oi5  =  output     in 
watts. 

II.  Cylinder  armature:  I  d2  r  .oi=output  in 
watts. 

For  two-pole  motors:  (Symbols  have  the 
same  signification). 

III.  Drum  armature  :  I  d2  r  .000015  =  B.H. P. 

IV.  Cylinder  armature  :  I  d2  r  .  00001  =  B.  H.  P. 
With  a  four-pole  machine,  since  for  the  same 

magnetic  density  in  the  armature  double  the 
field  excitation  required  for  a  two-pole  machine 
is  necessary,  the  constant  must  be  multiplied  by 
two.  Some  four-pole  machines,  however,  have 
very  light  fields,  and  then  the  output  is  given 
nearly  correctly  by  the  formula?.  Generally, 
with  machines  of  more  than  two-poles  the  equa- 
tions will  only  be  useful  for  determining  the  safe 
load  for  &  first  run.  If  the  heating  be  very  little 
the  output  can  then  be  gradually  increased 
until  a  suitable  load  be  obtained. 

The  following  examples,  chosen  at  random, 
show  the  method  of  applying  the  formula?  to 
various  machines  : 

Edison-Hopkinson  Dynamo. — Drum  arma- 
ture, 9^ in.  in  length,  10  in.  in  diameter,  970 
revolutions  per  minute. 

Equation  I. 
9.75X102  X97°XOI5:=  14,200  watts. 
The  output  is  given  at  15,700  watts. 

Paterson  and  Cooper  dynamo. — Cylinder 
armature,  10  in.  in  length,  13.5  in.  in  diameter, 
850  revolutions  per  minute. 

Equation  II. 

10X13- 52X85°X-OI.=  I5> 5°°  watts. 
The  actual  output  is  given  at  16,200  watts. 

Immisch  Motor. — Drum  armature,  14  in.  in 
length,  7.25  in.  in  diameter,  1,000  revolutions 
per  minute. 

Equation  III. 
14X7. 252  XIOOOX-OOOOI5:=  XI  B.H.P. 
This  machine  is  actually  designed  to  give  10 
B.H.P 

Immisch  Motor. — Cylinder  armature,  16  in. 
in  length,  24.5  in.  in  diameter,  560  revolutions 
per  minute. 

Equation  IV. 

16X24. 52X45°X-00001  =43. 2  B.H.P. 

The  actual  horse-power  given  continuously 
by  this  motor  is  between  44  and  45. 

The  writer  has  found  these  equations  of  great 
assistance  in  selecting  the  size  of  armature  for  a 
given  machine,  before  making  more  complete 
calculations.  — London  Electrician. 


An  Explanation. — In  the  article  on  the  Shaver 
Molecular  Telephone,  in  our  last  issue,  an  error 
was  made  in  regard  to  the  distance  which  it  is 
possible  to  work  these  telephones.  This  tele- 
phone has  worked  successfully  on  lines  2^ 
miles  in  length,  and  by  the  exchange  system 
connections  of  one  mile  or  more  in  length  are 
common.  The  statement  in  the  article  referred 
to  that  the  practical  limit  of  successfully  working 
lines  was  half  a  mile,  was  misleading.  What 
was  meant  was  that  subscribers  within  a  radius 
of  half  a  mile  or  more  of  the  Central  Exchange 
could  be  placed  in  communication  with  each 
other,  thus  making  a  circuit  of  a  mile  or  more 
in  total  length. 

Bids  For  Electric  Lighting. — Bids  for  gas 
and  electric  lighting  in  this  city  for  the  year 
beginning  May  1st  next,  will  be  opened  at  the 
office  of  the  Gas  Commission  on  April  7th. 
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ZLECTRICAL  CALCULATION- 

The  readers  of  this  paper  often  send  ques- 
tions as  to  the  battery  required  to  do  different 
kinds  of  work.  It  is  believed  that  a  few  words 
on  the  subject  will  be  appreciated  by  them. 

In  fixing  the  requirements  in  any  case  of 
electrical  supply,  three  factors  are  concerned, 
the  maximum  difference  of  potential  in  the  cir- 
cuit, or  the  electromotive  force,  the  resistance 
of  the  circuit,  and  the  current  required.  Any 
two  of  these  being  given,  the  third  is  deducible 
by  Ohm's  law.  which  may  be  thus  expressed  : 
The  current,  C,  given  or  required  is  equal  to  the 
electromotive  force  or  difference  of  potential, 

E,  divided  by  the  resistance,  R.    (C=n  J  A 

peres.  volts  and  ohms  are  generally  used  as 
the  units  of  current,  of  potential  or  electromo- 
tive force,  and  of  resistance  respectively. 

In  considering  the  battery  to  be  used,  we 
must  have  regard,  a,  to  the  minimum  number 
of  cells  that  will  do  the  work,  and  to  their  ar- 
rangement, or,  b,  to  the  proper  number  of  cells 
to  work  economically.  As  regards  the  latter, 
it  may  be  said  that,  theoretically,  the  more  cells 
we  use,  the  more  economical  will  be  their 
working.  We  can  apply  practical  considera- 
tions only  in  determining  the  economical  num- 
ber, because  of  the  fact  stated  in  the  preceding 
sentence.     We  may  first  consider  case  a. 

A  batter)r  cell  is  rated  by  its  resistance  and 
electromotive  force.  Dividing  the  last  by  the 
first,  we  get  the  current  it  can  give  through  an 
external  resistance  equal  to  zero,  or  infinitely 
small.  Multiplying  such  current  by  E.  M.  F. 
(electromotive  force),  we  obtain  the  ene 
which  it  can  develop  through  such  a  circuit, 
such  energy  being  expressed  in  volt-amperes  or 
watts.    Suppose  a  battery  giving  2  volts  E.  M.  F. 

th  a  resistance  of  %  ohm.    Its  current  through 

2 
zero    resistance   is  equal  to   —  or  8  amperes. 

The  energy  it  can  develop  through  zero  external 
resistance  is  equal  therefore  to  8  amperes  multi- 
plied by  2  volts  =  1 6  volt-amperes  or  watts.  To 
ascertain  the  energy  absorbed  by  any  appliance, 
a  lamp  for  instance,  the  same  calculation  is 
gone  through.     A  tec  volt  lamp  of  30  ohms  re- 

100 
sistance  requires  a   current  of  —    =    3 :  i   am- 

30 
peres,    absorbing    100  volts  multiplied  by 
amperes  =  535 '■  _•  watts  of  energy. 

The  general  rule  for  determining  the  mini- 
mum number  of  cells  required  per  lamp,  etc  , 
to  be  supplied  may  be  thus  stated  :  Divide  the 
energy  absorbed  in  a  single  lamp  or  other  ap- 
paratus by  one-quarter  of  the  energy  of  a  sin- 
gle battery  cell  as  determined  above  ;  both 
energies  being  expressed  in  watts.  The  quo- 
tient is  the  smallest  number  of  cells  that  will 
do  the  work.  In  the  case  cited  in  the  preceding 
paragraph   the    lamp    energy  is   333^    watts. 

16 
One-quarter  of  the  battery  cell  energy  is  —  =  4 

4 
watts.     Dividing  333^   by  4,  we  obtain    - 
cells  as  the  number  required. 

This  rule  is  derived  from  the  following  con- 
siderations. If  a  current  is  passing  through  a 
circuit,  energy  is  expended  on  any  portion  of 
the  circuit  in  proportion  to  its  resistance.  If. 
therefore,  a  battery  supplies  an  external  circuit 
of  resistance  equal  to  its  own,  one-half  the 
energy  is  expended  in  the  battery  and  one-half 
in  the  external  circuit  But  the  total  current 
or  energy  expended  on  the  whole  circuit  is 
equal  to  one-half  that  which  the  battery  could 
develop  with  an  external  circuit  of  zero  resist- 
ance. Therefore,  the  external  circuit  (lamp  or 
other  appliance)  receives  only  one-quarter  of  the 
sum  of  the  energies  of  the  cells  when  calculated 
as  short  circuited. 

A  less  abstract  way  may  be  taken  to   reach 
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the  same  result  A  given  battery  does  the  max- 
imum work  when  its  internal  resistance  is  equal 
to  the  resistance  of  the  external  circuit  By  its 
internal  resistance  it  acts  as  a  rheostat  To 
force  a  given  current  through  a  lamp  or  other 
appliance  and  through  its  own  cells  double  the 
voltage  is  required  that  would  supply  the  lamp 
alone,  because  the  resistance  of  the  battery  in 
addition  to  the  external  resistance  has  to  be 
overcome.  Hence,  double  the  cells  required 
to  give  the  voltage  of  the  lamp  have  to  be 
placed  in  series,  and  as  this  doubles  the  resist- 
ance, the  number  of  cells  has  again  to  be 
doubled  in  order  to  form  a  parallel  circuit, 
thereby  reproducing  the  original  resistance. 
This  quadruples  the  battery,  and  the  rule  em- 
bodies this  multiplication  of  the  cells. 

This  rule  is  of  interest,  as  it  is  so  general. 
But  where  a  definite  voltage  and  amperage  are 
to  be  supplied,  it  does  not  always  apply.  Thus, 
it  gives  the  minimum  battery  required  per  lamp 
where  a  number  are  to  be  supplied,  but  not 
necessarily-  the  number  required  for  a  single 
lamp  only.  The  following  rule  is  simple  and 
of  general  applicability  : 

Express  the  ratio  of  resistance  to  voltage  in  the 
appliance  to  be  supplied  and  call  it  1  :«.  Do  the 
same  for  one  cell  of  the  battery.  If  it  is  1 :  2  «  or 
1  :  3  n  ;  that  is  to  say  twice  as  great,  or  more  than 
twice  as  great,  as  that  of  the  outer  circuit,  lamps, 
etc. ,  the  cells  of  the  battery  must  be  arranged  in  a 

_-le  series  in  number  deduced  by  the  follow 
rule  :  The  number  of  cells  equals  the  amperage  of 
the  outer  circuit  (lamp  or  other  appliances)  multi- 
plied by  the  resistance  of  the  same  outer  circuit 
divided  by  the  difference  between  the  voltage  of  a 
single  cell  and  the  product  of  the  amperage  of  the 
outer  circuit  by  the  resistance  of  a  single  cell. 
Using  small  letters  for  the  cell  constants,  and  large 
ones  for  the  outer  circuit  constants,  the  formula  is 

C  R 

thus  expressed  :  Number  of  cells  = ~—     If  the 

—  C  r 

cell  ratio  is  less  than  1  :  2  n,  then,  by  placing  two 
or  more  cells  in  parallel,  a  group  can  be  made 
which  will  satisfy  exactly  or  exceed  as  little  as 
possible  this  ratio.  Then  the  formula  given  is  to 
be  applied  to  such  group  exactly  as  if  it  was  a 
single  cell. 

Suppose  a  idd  volt  31 5  ampere  lamp  is  to  be 
supplied.  The  resistance  of  such  a  lamp  is 
found  by  dividing  100  by  31 ;',  giving  30  ohms. 
Suppose  it  is  to  be  supplied  by  a  battery  of 
cells,  each  of  two  volts  electromotive  force  and 
%  ohm  resistance.  The  lamp  ratio  of  resist- 
ance to  voltage  is  30  :  100  or  1  :  3 :  $.  The  bat- 
tery cell  ratio  is  yl  :  2  or  1  :  S.  This  latter  being 
more  than  twice  as  great  as  the  lamp  ratio,  the 
cells  must  be  placed  in  series   by  the  formula  : 

£*  ,     or  <3°      - 

e-Cr 

100  100 


Number  of  cells  = 


z-(3>iXX) 


or  8 


6  cells. 


To    test  the 


>33        1166 
accuracy  of  the  work,  we  may  apply  Ohm's  law. 

C=        E    .      S6  cells  give  E=i-2  volts  R    = 
R+R  5 

21  y2  ohms.    R  we  know  is  30  ohms.     Substitut- 

'- 
ing  these  in  the  formula,  we  have  C=    Q_^2 

=  334  amperes.  A  slight  excess  of  current  is 
given,  as  we  have  taken  j'o  of  a  cell  too  much, 
which  is  unavoidable. 

Next  a-sume  the  same  lamp  to  be  supplied 
by  a  battery  of  the  following  cell  constants  :  e  = 
ir=  -  ='-[.  The  battery  cell  ratio  of  r  to  e  is  8  : 
1  or  1  :  lC  Fifty-four  such  cells  placed  in  par- 
allel will  reduce  the  resistance  to  A  this  amount, 
or  the  resistance  of  the  group  will  be  expressed 
by  h  ohm,  giving  the  ratio  5Bt  :  1  or  1  :  6-675. 
Applying  the  formula  to  this  group,  whose 
electromotive   force   is  still    1    volt,    we   have : 

x.       u        t  <3°     =     IO°-=  200 

N  umber  of  groups  =  Y^JyJxK)      o  5 

groups  in  series,  nearly  :  or  54  cells  in  parallel 
and  2CO  cells  in  series,  a  total  of  io.Sco  cells. 
Testing  the  correctness  of  our  work  by  Ohm's, 


law.  we  have  current  = 


:: 


or    3  4    am 


28-5+30 

peres,  again  a  slight  increase  over  that  required* 

We  have  seen  how  to  calculate  the  minimun 
number  of  cells  of  any  given  battery  to  supp!- 
a  specified  current  through  a  specified  resist 
ance.  This  is  what  we  termed  case  a.  Tht 
next  thing  to  be  determined  is  what  number  o 
cells  should  be  used  to  give  a  fair  economy  ir 
the  consumption  of  zinc  and  chemicals.  Thi 
we  have  called  case  b. 

Where  the  resistance  of  the  battery  is  equal tcj] 
that  of  the  outer  circuit,  50  per  cent,  of  the] 
energy  will  be  wasted  in  overcoming  the  im 
sistance  of  the  battery.  If  the  batten-  has  one- 
fourth  the  resistance  of  the  outer  circuit,  onh 
20  per  cent  of  energy  will  be  wasted.  This  "'• 
may  be  taken  as  a  fair  economy,  and  thecalcu-J 
lations  for  such  a  battery  are  the  following  : 

Divide  the  resistance  of  the  outer  circuit  by] 
4  :  this  gives  the  proper  resistance  of  the  bat-; 
tery.  Multiply  the  resistance  of  the  outer  circuit! 
by  the  current  to  be  maintained  :  and  increase 
the  product  by  one-fourth  of  itself;  this  gives1 
the  proper  E.  It  F.  of  the  battery.  The  cells; 
are  then  to  be  arranged  to  develop  these  quan- 
tities, as  follows  : 

Enough  cells  are  put  in  series  to  give  the  E. 
M.  F.  called  for.  This  number  is  then  multi- 
plied by  the  known  resistance  of  a  single  cell, 
and  the  product  is  divided  by  the  proper  resist- 
ance of  the  battery.  The  quotient  is  the  num- 
ber of  cells  to  be  put  in  parallel. 

Assume  as  before  that  on  the  outer  circuit  a 
current  of  3J2  amperes  has  to  be  supplied 
through  a  resistance  of  30  ohms.  Assume  a 
battery,  one  cell  of  which  has  an  E.  M.  F.  of  2 
volts  and  resistance  of  1  ohm.  Following  the 
rule  just  given,  divide  30  by  4,  giving  71 2  ohms  1 
as  the  final  battery  resistance.     Next  multiply 

30  by  ^yi,  giving  100,  and  increase  this  by  — 

=  25.  giving  125  volts  as  the  final  E.  M.  F.  of 

our  batten-.     To  develop  this  voltage,  — -  cells 

are  needed  in  series,  giving  62 l/2  cells,  or  say 
63  cells.  Multiplying  this  number  by  1  ohm, 
the  resistance  of  a  single  cell,  and  dividing  by 
the  final  battery  resistance,  -y2  ohms,  we  have 

-    cells   in   parallel/'-      i±=$A     There- 


parallel  py<_L = S  -4). 


fore  we  put  nine  cells  in  parallel,  as  wherever 
a  relatively  small  fraction  of  a  cell  is  called  for, 
it  is  well  to  put  in  an  excess.  Our  total  cells, 
therefore,  are  9  X  °3  =  567  cells.  As  com- 
bined the  E.  M.  F.  is  125  volts,  the  resistance  B 
7  ohms.     Applying   Ohm's  law   to   prove  out 

125 


work,  we  have  C  = 


or 


=  3-4 


R  -  R         30 
amperes  nearly,  or  a  slight  excess  of  current. 

This    seems    a    large    number  of  cells,    but' 
economical  results  cannot  be  attained  with  a 
small  quantity  of  high  resistance    cells.     We 
may.  to  illustrate  this  fact,  apply  these  calcul»i 
tions  to  two  other  batteries,  assuming  the  same 
outer  circuit  constants  in  both  cases. 

Let  one  high  resistance  battery  have  the 
lowing  cell  constants  :  e  =  1  volt ;  r  =  3  ohms. 
To  develop  the  125  volts  called  for,  125  cells  in 
series  are  needed.     To  reduce  the  resistance  to 
-   _     ohms,     we    need    50    cells     in     parallel, 

(x2l_zyA  —  50)  giving  a  total  of  6,25c  cells. 


Let  the  other  battery  have  the  following  con- 
stants :  e  =  2  volts  \  r  =  ll  ohm.     To  develop 

125  volts,   63  cells  in  series  are  needed.     To 
give    ~l2    ohms    resistance    we    need    2    cells 

/  3  A A  _  2\jn  parallel,  giving  a  total  of  only 
V      "   .  / 

126  cells. 

This  shows  the  importance  of  a  low  resistance 
ratio  compared  to  voltage.  Practically,  a  high 
resistance  battery  cannot  be  used  for  heavy 
work.  Low  resistance  may  even  compensate 
for  low  voltage,  as  in  the  oxide  of  copper — 
caustic  soda  batterv. 
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Taking  a  battery  of  the  constants,  e  =  2  volts, 
r  =  Je  ohm,  it  will  be  found  that  1%  cells  are 
needed  in  parallel  for  the  above  conditions. 
As  this  is  impossible,  and  as  the  fraction  is  rela- 
tively too  large  to  neglect,  the  best  plan  in  such 
a  case  is  to  take  the  next  highest  integral  num- 
ber for  the  cells  in  parallel  and  reduce  the  num- 
ber of  cells  in  series.  Thus,  instead  of  1 J  cells, 
take  2  cells  in  parallel,  and  calculate  the  con- 
stants of  such  group.  They  are  in  this  case  e  = 
2  volts,  ;-=  '  „  ohm.  Applying  the  rule  already 
given   in   this    article,    we    have  :    Number   of 

CR  3^iX3o 

groups  =     —    or  ,   v  , =    58 

5       H  e-Cr         2 -(31/3   XV») 

cells  in  series  and  2    in   parallel,    a  total  of  116 

cell*     Applying  Ohm's  law   to  test  our  work, 

we  have  C  = ■ =-=   3-3  amperes.     The 

30  -f-    4-8         33         v 

economy  in  chemicals  and  zinc  is  increased  by 

.  .g 

this  procedure,  the  waste  energy  being  only  — - 
or  about  14  per  cent. 


CHICAGO  NOTES. 


BOOKS  RECEIVED. 


The  ninth  edition  of  J.  A.  Berly's  Universal 
Electrical  Directory  is  just  out.  This  well- 
known  work  is  growing  larger  every  year, 
which  indicates  two  things — 1st,  that  the  elec- 
trical industries  are  continually  expanding,  and 
jd,  that  there  is  a  great  demand  for  this  book. 
It  is  invaluable  to  everyone  in  any  way  con- 
nected with  electrical  industries,  whether  as  a 
manufacturer,  electrician,  contractor,  engineer, 
or  student.  In  short,  this  work  is  indispensable 
to  those  having  dealings  with  the  electrical 
trade  in  any  capacity  or  branch.  As  its  name 
indicates,  it  is  a  Universal  Electrical  Directory. 
It  is  divided  into  three  sections,  viz:  American, 
British  and  Continental,  and  each  contains  the 
names  and  addresses  of  all  the  prominent  per- 
sons connected  with  the  electrical  trade  in  that 
section  of  the  world,  also  electrical  companies, 
societies,  etc.  There  are  nearly  one  hundred 
additional  pages  of  matter  in  this  last  edition 
as  compared  with  last  year's  and  the  informa- 
tion given  is  guaranteed  to  be  reliable.  This 
book  will  be  found  very  valuable  to  Americans 
who  are  interested  to  know  the  addresses,  etc. 
of  those  engaged  in  electrical  pursuits  in  Eng- 
land and  on  the  continent. 


Catalogue  Received. — We  are  in  receipt  of  a 
copy  of  the  latest  catalogue  issued  by  the  Brown 
&  Sharpe  Manufacturing  Co. ,  Providence,  R.  I. 
It  is  very  complete,  and  gives  the  prices  of  all 
the  goods  manufactured  by  this  well-known  con- 
cern. The  catalogue  can  be  had  on  application 
and  will  be  found  valuable  to  electrical  engi- 
neers, draughtsmen,  and  dealers  in  electrical 
goods  generally. 

Electricity  in  Persia. — The  Shah  of  Persia  is 
about  to  introduce  railroads  and  electric  plants 
into  his  dominions,  and  has  given  the  contract 
for  their  building  to  a  citizen  of  Bar  Harbor, 
Me.  It  was  American  contractors  who  first 
built  railroads  in  Russia,  and  the  Czar  is  said  to 
have  advised  the  Shah  to  depend  upon  Ameri- 
can skill  and  enterprise. 

Induction  Telemeter. — The  induction  tele- 
meter is  being  used  in  Germany.  By  it  the  in- 
dications of  a  distant  thermometer  are  obtained 
and  transmitted  by  telephone.  The  arrange- 
ment comprises  induction  coils,  and  a  telephone 
so  connected  that  when  silence  in  the  telephone 
is  obtained,  the  indications  of  the  transmitting 
and  recording  instruments  are  identical. 

The  Bermuda  Cable. — A  London  contem- 
porary states  that  the  steamship  Westmeath  has 
been  chartered  by  Messrs.  Henley  &Co.,  of 
North  Woolwich,  for  the  laying  of  the  Halifax- 
Bermuda  cable. 

A  Long  Electric  Road. — An  electric  railway 
is  to  be  constructed  between  Cleveland  and 
Berea,  Ohio,  a  distance  of  twelve  miles. 
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Chicago,  March  29,  1890. 
Ned  Fox,  of  the  Phcenix  Glass  Co.,  Pittsburgh, 
was  in  Chicago  last  week. 

Mr.  E.  Baggot,  dealer  in  gas  and  electric  fix- 
tures, Chicago,  has  just  returned  from  an  eastern 
trip  of  several  weeks. 

The  West  End  Street  Railway  Co.  has  been 
organized  at  Rockford,  111.;  Capital,  $30,000; 
Incorporators,  J.  S.  Tichnor,  B.  A.  Knight,  Otto 
W.  Haegg. 

Mr.  H.  P.  Lucas,  general  salesman  for  Holmes, 
Booth  &  Haydens,  of  New  York,  spent  some 
days  in  the  city  lately. 

The  California  Railway  Co.  has  been  formed 
at  Chicago,  to  construct  and  operate  street  rail- 
roads ;  Capital  stock,  $500,000;  Incorporators, 
Edward  Russell,  Wm.  Ewan,  F.  H.  Russell. 

St.  Paul,  Minn. — The  burning  out  of  a  box 
belonging  to  the  Northwestern  Telegraph  Com- 
pany, on  the  21st,  resulted  in  the  destruction  of 
300  wires,  entailing  a  loss  of  about  $500,  and 
causing  much  inconvenience.  The  fire  is  sup- 
posed to  have  originated  by  the  crossing  of  the  tele- 
graph wires  with  the  trolley  wire  of  the  electric 
street  railway. 

The  Sperry  Electric  Co. ,  Chicago,  report  the 
sale  of  arc  plants  to  Wytheville,  Va.,  and  Weston, 
W.  Va. ,  this  week,  also  the  shipment  to  A.  L.  Ide 
&  Son,  Springfield,  111.,  of  a  specially  designed 
steam  dynamo.  This  machine  has  a  capacity  of 
200  incandescent  lights  and  will  be  installed  by 
A.  L.  Ide  &  Son,  at  Kansas  City,  Mo. 

The  Emery  Electric  Mining  Machine  Co.  has 
been  organized  ai  Chicago,  for  the  manufacture  of 
mining  machinery  and  electric  appliances  ;  Capi- 
tal, $50,000 :  Incorporators,  J.  L.  Ludwig,  Cyrus 
Emery,  B.  F.  Stewart. 

Noyes  Brothers,  83-87  Fifth  Ave.,  Chicago, 
report  several  large  orders  for  their  electric 
brackets.  They  are  engaged  in  preparing  a  cata- 
logue, illustrating  the  specialties  they  manufac- 
ture. 

Jean  A.  Wetmore,  salesman  of  the  Norwich 
Insulated  Wire  Co.,  of  New  York,  has  been  at  the 
Electric  Club  several  times  lately  and  finds  the 
rooms  and  society  so  pleasant  there  that  he  was 
easily  induced  to  allow  his  name  to  be  introduced 
for  membership. 

J.  M.  Godfrey,  General  Manager  of  the  New 
York  Insulated  Wire  Co.,  manufacturers  of  the 
well-known  Grimshaw  wires,  spent  a  few  days  in 
the  city  this  week,  and  shook  hands  with  many 
friends  here  at  the  Electric  Club.  Mr.  Godfrey 
has  been  making  a  somewhat  extended  trip 
throughout  the  West,  coming  here  from  New 
Orleans. 

The  Carpenter-Nevens  Electric  Heating  Co. 
has  been  formed  at  Minneapolis,  Minn. ;  Capital 
stock,  $300,000  ;  Incorporators,  F.  W.  Nevins, 
President ;  L.  Kimball,  Vice-President ;  Chas.  E. 
Carpenter,  Secretary ;  M.  F.  Scofield,  Treasurer ; 
Jno.  H.  Kelly  and  Robert  T.  Lang. 

Mr.  C.  A.  Cone  has  just  opened  an  office  at 
room  8,  No.  103  Adams  street,  Chicago,  and  will 
hereafter  represent  the  Findlay  Glass  &  Carbon 
Co.  in  this  section,  and  also  deal  in  electrical 
supplies  generally.  He  reports  one  sale  of  1 200 
batteries  this  week  and  several  large  deals  pending. 
Mr.  Cone  was  formerly  with  the  Electrical  Supply 
Co.,  of  this  city,  and  claims  the  honor  of  having 
been  one  of  the  organizers  of  the  Chicago  Electric 
Club.  His  many  friends  throughout  the  West 
unite  in  wishing  him  success. 

Mr.  William  Hand,  formerly  superintendent 
of  the  construction  work  of  the  Leonard  &  Izard 
Co. ,  at  Pittsburg,  is  now  in  the  Chicago  office  of 
that  company,  occupying  the  position  formerly 
held  by  Mr.  Xoe.  Mr.  Noe  has  gone  to  take  a 
position  in  the  Toronto  office  of  the  Leonard  & 
Izard  Co. 


The  Morrison  Electric  Light  Co.  has  been 
formed  at  Morrison,  111.,  to  furnish  light,  heat  and 
power;  Capital  stock,  $25,000;  Incorporators, 
E.  A.  Smith,  O.  H.  Brown,  G.  H.  Brown. 

The  Sperry  Electric  Company,  Chicago,  have 
just  installed  a  fifty  light  high  tension  dynamo  in 
the  station  of  the  Merchants  Arc  Light  &  Power 
Co.  in  this  city.  This  dynamo  is  of  the  same 
type  as  the  smaller  machines  made  by  the  Sperry 
Company  and  is  certainly  a  handsome  machine. 

The  Western  Electric  Co.,  Chicago,  are  add- 
ing two  stories  to  their  large  factory  on  Clinton 
street.  That  this  is  necessary  speaks  highly  for 
the  work  of  this  company.  With  their  facilities 
thus  enlarged  they  will  be  better  able  to  care  for 
the  growing  business  and  promptly  meet  all  de- 
mands made  upon  them. 

Mr.  A.  H.  Lewis,  manager  of  the  Chicago 
office  of  the  C.  &  C.  Electric  Motor  Co.,  reports 
the  sales  of  the  past  week  to  be  the  best  ever  marie 
f.  om  this  office  in  a  similar  period  of  time.  The 
prominence  given  to  electricity  as  a  motive  pow  t  r 
by  the  electric  street  railway  agitation  throughout 
the  country  has  given  an  impetus  to  motor  work 
generally  which  makes  the  prospects  bright  (or 
motor  companies.  Mr.  Lewis  has  just  returned 
from  New  York  and  says  the  C.  &  C.  factory  is 
working  to  its  full  capacity. 

The  Leonard  &  Izard  Co.,  Chicago,  are  wir- 
ing the  new  Wisconsin  Central  depot  at  this  city, 
for  4,000  incandescent  lights,  also  for  an  arc  light- 
ing plant.  This  depot  is  the  finest  occup  ed  by 
any  railroad  company  in  the  West. 

F.   M.   I. 

GUTTA  PERCHA  AND  INDIA  RUBBER. 

Most  every  one  thinks  that  India  Rubber  and 
Gutta  Percha  are  the  same,  or  at  least  very  similar 
substances.  This  error  is  a  very  common  one, 
and  to  many  it  will  be  a  surprise  to  learn  that  the 
two  gums  are  quite  dissimilar,  as  will  be  seen  from 
the  following  characteristics. 

India  Rubber  or  caoutchouc  is  from  the  milk- 
white  sap  of  the  Sephonca  Cahuca  tree  of  South 
America,  which  is  prepared  for  market  by  coagu- 
lation and  heat.  It  is  of  a  soft  gummy  nature,  not 
tenacious,  but  very  elastic.  It  is  easily  decom- 
posed by  oily  substances,  and  does  not  stand  acids 
well. 

Gutta  percha  is  found  only  in  the  East  Indies. 
Is  from  the  Isonandra  or  Gutta  tree,  a  brownish 
gum  which  solidifies  by  exposure  to  the  air,  and  is 
scraped  from  the  tree  with  a  considerable  bark 
adhering,  which  the  gatherers  prefer  to  sell  with 
the  gum. 

The  gutta  percha  of  commerce  is  fibrous  and 
tenacious,  and  with  little  flexibility  and  no  elas- 
ticity. It  is  acid  proof  and  stands  oils  much  better 
than  rubber.  Although  it  softens  at  comparatively 
low  temperatures,  it  may  be  melted  and  cooled 
several  times  without  injury.  It  is  used  for  many 
purposes  besides  insulation. 

India  rubber,  as  is  well  known,  is  used  exten- 
sively for  electrical  insulation.  Gutta  percha,  how- 
ever, is  preferred  for  submarine  cable  insulation 
on  account  of  its  great  resistance  to  deteriora- 
tion. Probably  the  largest  user  of  gutta  percha 
in  this  country  is  the  Bishop  Gutta  Percha  Com- 
pany of  this  city,  the  well-known  manufacturers  of 
insulated  wires. 

Killed  in  Violating  His  Own  Rules. — The 
president  of  an  electric  street  railroad  in  Ohio 
was  not  satisfied  with  making  a  rule  that  pas- 
sengers must  not  get  off  the  front  platform  of 
his  cars,  because  it  is  dangerous.  He  went 
still  further  and  demonstrated  the  soundness  of 
his  rule  by  stepping  off  one  of  the  front  plat- 
forms and  getting  killed  himself. 

A  Good  Idea. — An  Ansonia,  Ct.,  druggist  has 
an  electric  bell  in  a  cabinet  containing  poisons. 
When  the  door  is  opened  the  bell  rings,  reminding 
the  compounder  what  he  is  handling. 

A  Matchless  Light — The  electric  light. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL    PATENTS    ISSUED    MARCH 

25TH. 


423,897.  Constant  Current  Motor.  William 
Baxter,  Jr.,  Baltimore,  Md.  Filed  March  22d, 
1889.  This  motor  is  equipped  with  a  cen- 
trifugal governor  and  one  or  more  auxiliary 
brushes.  These  brushes  are  attached  to  the 
terminals  of  the  field  coils  and  are  moved  by  the 
governor,  which  movement  is  varied  by  the 
changes  in  load,  thus  maintaining  a  constant 
speed. 

423  901.  Multiplex  Synchronous  Telegraph. 
Robert  G.  Brown,  Brooklyn,  X.  Y.  Filed  April 
27.  1S89. 

423,9:2.  Multiplex  Synchronous  Telegraph. 
Robert  G.  Brown,  Brooklyn,  N.  Y.  Filed  April 
2-.    1889. 

423,903.  Synchronous  Multiplex  Telegraph. 
Robert  G.  Brown,  Brooklyn.  X.  Y.  Filed  July 
3,  1889.  These  three  patents  cover  new  com- 
binations in  multiplex  sychronous  telegraphy, 
of  instruments,  switches,  etc. 

423,909.  Regulator  for  Dynamos.  Henry 
W.  Cooley,  Boston,  Mass.  Filed  June  12,  1889. 
This  invention  consists  of  a  method  of  r  gulat- 
ing  the  output  of  the  machine  according  to  the 
demand.  An  auxiliary  coil  is  wound  on  and 
connected  with  the  armature,  whereby  the  main 
current  is  opposed  by  that  generated  in  the 
auxiliary  coil,  forcing  the  brushes  forward  or 
backward  according  to  the  load  on  the  ma- 
chine. 

423,912.  Commutator  Brush.  Philip  Diehl, 
Elizabeth,  N.  J.  Filed  January  27,  1890.  This 
invention  consists  of  a  hollow  brush  in  the  in- 
terior of  which  are  placed  loose  rolling  contact 
devices,  a  portion  of  which  lie  next  to  the  com- 
mutator. 


423,912. — COMMUTATOR    1SRISH. 

423,956.  Electric  Forging  Machine.  Robt- 
Ross,  Yergennes.  Yt. ,  assignor  of  five-eighths 
to  John  I.  Gilbert.  Malone,  N.  Y. ;  Eliza  J  Ross, 
administratrix  of  said  Robert  Ross,  deceased. 
Filed  June  14,  1889.  In  this  invention  the 
operation  of  the  forging  machinery  opens  and 
closes  an  electric  circuit  which  intermittently 
passes  through  the  metal  being  worked. 

423,959.  Therapeutic  Galvanic  Apparatus. 
Theodore  Schmauser,  Allegheny,  Pa.  Filed 
Dec.  3,  1889. 

423.965.  Electric  Valve  Controller.  Elihu 
Thomson,  Lynn,  Mass.  Filed  Xov.  28,  1887. 
This  invention  consists  essentially  of  an  oscillat- 
n  g  receptable,  partly  filled  with  volatile  liquid, 
through  which  an  electrical  heating  coil  passes. 
The  receptacle  is  attached  to  the  valve  mechan- 
ism in  such  a  manner  that  the  variation  in  the 
temperature  of  the  liquid  operates  the  valve. 

423.966.  Method  of  Electric  Soldering, 
Cementing,  etc.  Elihu  Thomson,  Lynn,  Mass. 
Filed  Aug.  16.  1889. 

423.967.  Apparatus  for  Electric  Soldering 
and  Cementing.  Elihu  Thomson,  Lynn,  Ma«s. 
Original  application  filed  Aug.  16,  1S89.  Di- 
vided and  this  application  filed  Oct.  16,  1889. 
These  two  inventions  cover  methods  (or  solder- 
ing by  passing  electric  currents  in  close  prox- 
imity to  the  metals  to  be  soldered. 

423.975.  Controller  for  Electric  Motor5, 
Merle  J.  Wightman,  Lynn.  Mass.,  assignor  to 
the  Thomson-Houston  Electric  Company,  of 
Connecticut.  Filed  Sept.  24,  1889.  This  in- 
vention provides  means  for  short-circuiting  a 
section  of  the  field  winding  when  the  motor 
circuit  is  broken  and  means  for  cutting  out 
such  section  when  the  resistance  has  been  cut 
down  to  the  minimum. 


423,991.  Dynamo  Electric  Machine.  Sebas- 
tian Z.  de  Ferranti,  Hampstead,  County  of 
Middlesex,  England.  Filed  Sept.  16,  1889.  The 
novelty  in  this  invention  consists  of  means  for 
sliding  the  field  magnets  away  from  the  arma- 
ture, which  is  mounted  on  fixed  bearings,  so 
that  access  may  be  had  to  the  armature. 

424,006.  Telegraphv.  Charles  Langdon- 
Davies,  London,  England,  assignor  to  the 
Phonophore  Svndcate  (Limited),  same  place. 
Filed  Oct.  i,  1888.  Patented  in  England,  Ger 
many,  France,  the  East  Indies,  Belgium,  Italy, 
Spain,  and  in  Canada.  This  system  is  of  the 
synchronous  vibrations  class,  the  vibrations 
being  produced  by  an  induction  coil. 

424.012.      Electro-Medical  Chair.     Marian  A. 
MacMaster,  Utica.  N.  Y.     Filed  Oct.  3,  1889. 

424,036.  Electro-Magnetic  Mo'or.  Nikola 
Tesla,  Xew  York,  N.  Y. ,  assignor  to   the  Tesla 


42.1,036. — ELECTRO-MAGNETIC    MOTOR. 

Electric  Company,  same  place.  Filed  May  20, 
1889.  In  an  alternating  current  motor,  the 
combination,  with  the  armature  and  field  a  res 
of  stitionary  energizing  coils  enveloping  the 
said  cores  and  adapted  to  produce  polarities  or 
poLs  in  both,  the  field  cores  extending  out  from 
the  coils  and  constructed  so  as  to  exhibit  the 
magnetic  effect  imparted  to  them  after  the  fall 
or  cessation  of  current  impulse  producing  such 
effect. 

424,047.  Electric  Radiator.  Henry  H.  But- 
terfield  and  Willis  Mitchell,  Waterville,  Me., 
assignors  to  the  Butterfield  &  Mttchell  Electric 
Cooking  and  Heating  Company,  same  place. 
Filed  Xov.  1,  1889. 

424,057.  Underground  Conduit  for  Electric 
Wires  or  Cables.  Charles  G.  Gilman,  Eldora, 
Iowa.  Filed  Aug.  28,  1889.  This  conduit  has 
an  inner  tube  of  metal  covered  with  an  outer 
tube  of  porous  earthenware  with  an  intermediate 
layer  of  asphaltum. 

424,065.  Dynamo  Electric  Machines.  Chas. 
J.  Jenney,  Indianapolis,  Ind.  Filed  April  16, 
1889.  1'ne  combination  of  the  field  magnet 
core,  an  armature  located  to  one  side  of  said 
core,  and  pole  pieces  expanding  in  the  direc- 
tion of  the  axis  of  the  armature,  and  extending 
from  the  ends  of  said  core  in  substantially  the 
natural  direction  of  the  principal  lines  of  force 
of  the  field  magnet  to  near  said  armature. 


424,065. — DYNAMO    ELECTRIC    MACHINE. 

424070.  Electric  Locomotive.  George  W. 
Mansfield,  Boston,  Mass.  Filed  Dec.  1,  1888. 
In  a  combination  of  running  gear  of  the  vehicle 
and  a  motor  supporting  frame  swung  to  the 
running  gear  appropriately  to  allow  the  axles 
or  trucks  thereof  and  said  supporting  frame  to 
swing  or  turn  relatively  to  each  other  in  taking 
a  curve. 


424,082.  Electric  Railway.  Walter  Thomp- 
son, Meriden,  Conn.  Filed  July  11,  1889. 
Claim  reads  :  An  electric  railway  tiolley  having 
a  plur  ltty  of  contacts  for  making  contact  with 
a  plurality  of  current-supplying  conductors  and 
provided  with  a  member  projecting  free  beyond 
said  contacts  and  appropriate  to  take  it  between 
the  conductors  for  guarding  against  the  dis- 
placement of  the  trolley  and  the  conductors. 

424,110.  Coupling  for  Trolley  Wires.  Sam'l 
Harris  Cleveland,  Ohio,  assignor  to  Tom  L. 
Johnson,  same  place.     Filed  Nov.  18,  1089. 

424,152.  Secondary  Battery.  Harry  H. 
Wardweil,  Lake  Village,  X.  H.  Filed  Oct.  14, 
1889.  This  is  a  method  of  perforating  the 
plates  to  insure  the  retention  of  the  active  ma- 
terial. 

424, 1S2.  Circuit  Closer  Joseph  A.  Dempf, 
Washington,  D.  C.     Filed  Jan.  9    1S90. 

424.206.  Electric  Railway  Car.  Rudolph 
M.  Hunter,  Philadelphia,  Pa.  Original  appli- 
cation filed  Sept.  23,  1886.  Divided  and  another 
application  fi  ed  June  1,  1887.  Again  divided 
and  this  application  filed  Feb.  18,  1888.  The 
motor's  shaft  extends  from  axle  to  axle  and  has 
a  worm  on  each  end  meshing  with  the  worm 
wheels  to  drive  both  axles  simultaneously. 

424.2:7.  Eectricallv- Propelled  Yehicle.  Ru- 
dolph M  Hunter.  Philadelphia,  Pa.  Filed  June 
5,  18S9.  The  combination  of  two  axles  of  a 
car  with  two  independent  electric  motors 
coupled  to  drive  different  axles,  and  flexible 
electrical  connections  between  the  motors. 

424,209.  Quadruplex  Relay.  Francis  W. 
Jones,  Xew  York.  N.  Y.  Filed  July  13,  1889. 
This  relay  has  three  sets  of  magnets,  and  was 
shown  in  a  recent  article  in  this  paper  describ- 
ing Mr.  Jones'  quadruplex. 

424,219.  Electric  Alarm  for  Letter  Boxes. 
Wesly  G.  Reed,  Toronto,  Ontario,  Canada. 
Filed  Dec.  28,  1889. 

424,229.  Fuse- Plug.  |ohn  A.  Seely,  New 
York,  N.  Y.     Filed  Nov.  26,  1889. 

424,268.  Electro-Magnetic  Watch-clock. 
Rufus  B.  Carr,  Boston.  Mass.  assignor  of  one- 
ha'f  to  Albert  Howard,  same  place.  Filed  Dec. 
13  1889.  This  is  an  improved  watchman's 
clock,  the  records  being  punctured  on  a  strip 
of  paper  moving  at  a  constant  and  regular 
speed. 

424  273.  Electric  Time-Dial.  Charles  A. 
Colby  and  James  C.  Strong,  Buffalo,  N.  Y. 
Filed  Aug.  7,  1889. 

424,295.  Electric  Stop-Motion  for  Knitting- 
Machines.  John  P.  Haslam,  Wilmington,  Del., 
assignor  of  three-fourths  to  Francis  F.  Gallag- 
her, Samuel  L.  Foster  and  John  T.  Ahrens,  all 
of  same  place.     Filed  June  25,  1889. 

424,298.  Electric  Railway.  John  C.  Henry, 
Kansas  City,  Mo.  Filed  Jan.  16,  1885.  An 
improvement  in  overhead  contact  devices. 

424.310.  Multiple  Switch-Board.  Milo  G. 
Kellogg,  Hyde  Park,  111.  Filed  Dec.  8,  1887. 
This  is  a  telephone  exchange  switch  board  with 
improvements  for  facilitating  switching  opera- 
tions. 

424.338.  Electric  Meter.  William  McKin- 
ney,  Philadelphia.  Pa.  Filed  Aug.  19,  1889. 
Worms  and  worm  wheels  are  operated  by  the 
action  of  electro-magnets,  and  with  proper 
registering  apparatus  show  the  amount  of  cur- 
rent used. 

424.339.  Isolated  System  of  Electric  Light- 
ing. James  F.  McLaughlin,  Philadelphia,  Pa. 
Filed  Dec.  7,  1889  A  system  of  electric  light- 
ing consisting,  essentia  ly,  of  a  hydraulic  mo- 
tor, a  dynamo-electric  generator  driven  by  the 
same,  a  secondary  battery  adapted  to  be  charg- 
ed by  the  dynamo  and  to  discharge  into  the 
light-circuits,  and  a  combined  switch  and 
valve  for  simultaneously  controlling  the  cir- 
cuits and  the  feed-water  for  the  motor. 

424.340.  Electric  Railway.  James  F.  Mc- 
Laughlin, Philadelphia,  Pa.  Filed  Dec.  2-. 
1889.  This  is  an  underground  conduit  railway 
with  improved  means  for  making  contact  with 
the  conductors  and  of  draining  the  conduit 
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ELECTRIC  LIGHT  PLANT  PROPOSALS. 


Sealed  proposals  for  the  construction  of  an 
electric  light  system,  as  per  specification  on  file 
with  village  recorder,  will  be  received  by  the 
Common  Council  of  the  village  of  Litchfield, 
Minn.,  until. seven  o'clock,  p.  m. ,  standard  time, 
March  31,  1890,  when  said  proposals  will  be 
opened  in  the  presence" of  the  bidders,  said  pro- 
posals to  be  accompanied  by  a  clearing-house 
check  for  $250  as  a  guarantee  of  good  faith, 
the  same  to  be  returned  when  proposal  is  re- 
jected or  accepted,  and  a  satisfactory  bond 
deposited  with  the  Common  Council  of  said  vil- 
lage. 

Richard  Welch, 
Village  Recorder,  Litchfield,  Minn. 

The  Mayor  and  City  Council  of  Collinsville, 
111.,  will  receive  proposals  for  the  erection  and 
maintenance  of  an  electric  lighting  plant,  under 
franchises  to  be  granted  by  the  city.  Bids  may 
be  submitted  for  the  plans  and  directed  to  the 
city  clerk  under  seal,  and  will  be  opened  on 
Friday,  the  1 8th  day  of  April,  1890,  at  7. 30  p  m.  , 
at  the  council  chamber,  in  the  presence  of  such 
bidders  as  may  choose  to  be  present.  The 
council  reserves  the  right  to  reject  any  and  all 
bids.  Information  and  specifications  may  be 
obtained  on  application  to  the  undersigned. 
James  N.  Peers,  City  Clerk. 

The  City  of  Asheville,  N.  C. ,  invites  proposals 
for  lighting  by  electricity  the  said  city  for  a 
period  of  two  years  from  October  1,  1890. 
Proposals  to  contemplate  an  option  giving  the 
city  the  right  to  purchase  the  plant  at  expiration 
of  the  period  mentioned.  Time  for  receiving 
bids  is  limited  to  May  1,  1890.  The  right  is  re- 
served to  reject  any  or  all  bids,  and  to  waive  any 
defects.  Charles  D.  Blanton,  Mayor. 

P.  N.  Miller,  City  Clerk. 


separately  or  together,  and  directed  to  the  city 
clerk  under  seal,  and  will  be  opened  on  Friday, 
the  1 8th  day  of  April,  1890,  at  7:30  p.  m.,  at  the 
Council  chamber  in  the  presence  of  such  bidders 
as  may  choose  to  be  present.  The  Council  reserves 
the  right  to  reject  any  and  all  bids.  Information 
and  specifications  may  be  obtained  on  application 
to  the  undersigned. 

James  N.  Peers,  City  Clerk. 


Hysteresis. — In  alternating  currents  the  effect 
of  rapid  and  successive  reversal  of  magnetism  in 
the  iron  parts  causes  the  latter  to  become  heated. 
This  phenomenon  is  known  as  "hysteresis." 
In  order  to  reduce  this  to  a  minimum  the  iron 
used  is  as  soft  as  possible,  and  where  practica- 
ble the  parts  are  laminated.  The  effect  of  lami- 
nation is  to  interrupt  Foucault,  or  eddy  currents, 
which  cause  the  increase  of  temperature. 


THE  SCHNEIDER  ARC  LAMP. 


The  mechanism  of  the  Schneider  arc  lamp 
consists  of  a  toothed  rack  gearing  into  a  lachet 
wheel.  Upon  the  axis  of  this  latter  are 
mounted  two  coils,  one  of  which  is  traversed 
by  the  main  and  the  other  by  the  shunt    cur- 


Outfits  to   run    INCANDESCENT    LAMPS   from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 


THE    SCHNEIDER    ARC    LAMP. 

rent.  These  coils  actuate  two  semi-circular 
cores,  arranged  with  their  similar  poles  opposite 
one  another.  The  relative  influence  of  the 
two  coils  is  altered  by  the  variations  in  the 
length  of  the  arc  ;  this  causes  the  armatures 
to  rotate  and  restore  the  proper  distance  be- 
tween the  carbons. — London  Electrician. 


MASON, 

Manufacturing  Electrician, 
120   PARK   AVENUE,    BROOKLYN,  N.  Y. 


telephone  Companies,  Supply 
Houses,  Bell  Hangers,  Phy- 
sicians, and  all  users  of  Open 
Circuit  Batteries, are  requested 
to  write  the 

LAW  TELEPHONE  CO., 

85  JOHN  ST.,  NEW  YORK 


We   have 

to  in- 


something 
terest  you. 


Water  Works  and  Electric  Lights. — The 
mayor  and  City  Council  of  Collinsville,  111.,  will 
receive  proposals  for  the  erection  and  mainten- 
ance of  a  system  of  water  works  and  an  electric 
lighting  plant,  under  franchises  to  be  granted  by 
the   city.     Bids  may  be  submitted  for  the  plans 


ANSWERS  TO  INQUIRIES. 

Aylmer. — Tin  and  lead  are  the  component 
metals  of  the  wire  used  in  safety  catches.  We 
are  not  able  to  learn  that  the  company  referred 
to  uses  any  other.  The  information  might  be 
given  on  application  at  their  office. — Ed.  Elec- 
tric Age. 


EDISON    LAMPS, 

Y*   TO   36    CANDLE    POWER. 
2.Y*   TO  40  VOLTS. 

FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can   be  used  in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO..  Harrison,  N.J. 


NEW  KODAKS. 


"You  press 
the  button, 

,)%    we  Jo  the 
rest." 


Seven   New    Styles   and  Sizes 

ALL   LOADED   WITH 

Transparent  Films. 

For  sale  by  all  Photo  Stock  Dealers. 
THE   EASTMAN   COMPANY, 

Send  for   Catalogue.  Rochester,  N.  Y. 


INDISPENSABLE  TO  EVERY  BUSINESS  MAN. 


Combines  the   Simplicity  of  the   Hektograph 

without  its  great  disadvantages,  viz  : 

waste,  washing,  etc. 

THE  SIMPLEX  DUPLICATOR, 

The  Simplest  and  Cheapest  Reliable  Duplicator  Eitant. 
I  50  Copies  from  one  original  writing— original 

written  with  any  ordinary  pen. 
5O  Copies  from  type-written  original. 

No  washing,  no  inking  roller,  no  stencil,  no  dotted 
lines.  The  only  really  satisfactory  process  for  dupli- 
cating examination  papers,  lessons,  music,  short- 
hand, etc.  SI'ECIAI,  SIZES:  Note,  $4.50; 
Letter,  S6  5I);  Cap,  S7.50,  c.»U  with 
order.  Headquarters  for  manifolding  devices  of 
every  description. 

BEST  SUPPLIES  ON   HAND   FOR   EVERT  STENCIL 
AND  OTHER  PROCESS  AT  LOWEST  RATE. 

C.  BENSINGER  COMPANY. 
5  Dey  Street,  NEW  YORK. 


Bottone— Elec.  Instrument  Making $1  20 

Du    Moncel  —  Electro-magnets,    trans,    by 

Wharton 75 

Fahie— History  of  Elec  Telegraphy 3  00 

Hedges— Elec.  Light  Precautions 1  00 

Holmes— Electric  Lighting 1  00 

Kospitalier— Domestic  Electricity 3  00 

Munro  and  Jamieson  Pocket-book 2  50 

Solomons,  Sir  D Accumulators 1  25 

Stephens— Electric  Lighting 1  00 

Walker— Dynamo  Building 80 

Catalogue  and  circulars  free  on  application. 

E.  &  F.  N.  SPON, 

12  Cortlandt  St.,  NEW  YORK. 


FOR  SALE. 


A  first-class  Electric  Light  Plant  in  a  grow- 
ing town  of  8,000  population.  Best  equipped 
plant  in  Wisconsin ;  well  established  ;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.  Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KNAPP, 
62  South  Canal  Street,  Chicago,  111. 


SHAVER  MOLECULAR  TELEPHONE, 

Capacity  for  private  lines  2  miles. 

TRUNK  LINES  comprising  a  number  of 
Telephones  upon  one  circuit,  and  EX- 
CHANGES for  short  lines  switching  direct 
one  station  with  another.  The  only  me- 
chanical phone  which  works  during  rain  and 
wind   storms. 

AGENTS  WANTED. 

THE  SHAVER  CORPORATION, 

207     BROADWAY.     COR.      FULTON     ST.,      N.     Y. 


New  York  Electric  Supply  Co., 

MANUFACTURERS,    IMPORTERS    AND    DEALERS    IN 

Electric  Supplies 

OIF      ZEV"-E:R.~5r      DESCRIPTION, 

Electric  Lfi^TelepKone  ay  Tele§r*c\pli  JIpp<\rcvlii5, 

DYNAMOS,  ELECTRIC  MOTORS, 

Primary    and.    Storage    Batteries,    &c, 

94    LIBERTY    STREET,    NEW    YORK. 


•   PERFECTLY  RELIABLE:  NO  DANGEROUS  CURRENT  $ 


ELECTRIC-  LI<5r1T-M 
&  PoWEf\  Qo. 

^U&tf\TY  St 


lHCANDC 


r 


rSTfeAV  yoR  Li<yiT 

Tower   ' 
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Manufactured  by  the 


Edison  Manufacturing  Co., 


ORANGE,  N.  J. 
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I A    SUGGESTION    FOR    IMPROVEMENT   IN 
BRIDGE  CAR  TRAFFIC. 


The  thousands  of  people  who  daily  travel 
over  the  Brooklyn  bri  Ige  on  the  cable  cars 
are  subject  at  all  times  to  delay  through 
accident  to  the  cable  or  its  machinery.  Every 
little  while  something  or  another  gives  way  and 
traffic  is  practically  suspended  until  the  br<  ak 
can  be  repaired.  These  delays,  too,  usually 
hippen  during  the  hours  when  the  travel  is 
greatest,  and  causes  the  greatest  amount  of  in- 
convenience. Cables  may  do  well  enough  for 
roads  that  are  not  subject  to  such  great  de- 
mand fo  power  as  the  bridge  system  is,  but 
for  this  great  highway  something  more  reliable 
ought  to  be  substituted  for  the  cable.  Did  it 
sver  occur  to  the  bridge  trustees  that  electricity 
might  solve  the  problem  they  have  been  wrest- 
ing with  since  the  cars  were  first  put  into  com- 
mission ?  There  is  no  doubt  whatever  that 
electricity  would  be  better  adapted  to  the  bridge 
rattle  than  power  in  any  other  form.  The 
:able  is  unre  iable,  and  locomotives  are  noisy 
ind  dirty.  It  would  b;  an  easy  matter  to  sub- 
titute  electric  power  and  it  would  be  m<re  re- 
iable.  This  is  a  matter  that  affects  the  con- 
eni'-nce  and  welfare  of  thousands  of  people, 
■nd  in  behalf  of  the  suffering,  but  patient  pub- 
ic we  offer  this  suggestion,  trusting  that  the 
•ridge  trustees  will  give  the  matter  their  earnest 
onsideration. 


The  Edison  Brooklyn  Company.— The  officers 
f  the  Edison  Electric  Illuminating  Company,  of 
rooklyn,  have  issued  cards  of  invitation  to  their 
iends  to  visit  and  inspect  the  Electrical  station 
id  showrooms  of  that  company  on  the  evenings 
r  April  8ih  and  ioth.  The  station  is  located  at 
58-362  Pearl  street. 


PROPOSED  STATE  BOARD  OF  ELECTRICAL 
CONTROL. 

A  bill  was  introduced  in  the  Assembly  at 
Albany,  on  April  4th,  to  create  a  State  Board  of 
Electrical  Control,  which  shall  consist  of  three 
commissioners  at  a  salary  of  $8,000  a  year  each, 
with  five  years'  terms.  They  are  to  be  ap- 
pointed by  the  Governor,  and  the  bill  provides 
that  they  shall  be  chosen  from  the  party  casting 
the  largest  number  of  votes  for  Governor  at  the 
last  election,  and  one  shall  be  an  electrical  ex- 
pert. The  board  shall  have  a  secretary  at 
$4,000  a  year.  If  the  expert  commissioner  is 
from  one  political  party,  the  secretary  must  be 
from  the  other.  The  secretary  shall  be  the 
executive  officer  of  the  board.  The  board  can 
summon  witnesses,  who  may  be  liable  to  ac- 
tion for  contempt.  Neither  the  secretary  nor 
the  commissioners  shall  be  employed  by  or 
have  any  interest  in  any  fim  or  cor^orat'on 
having  to  do  with  electrical  matters.  The 
board  shall  have  the  supervision  of  all  telegraph, 
telephonic,  electric  wires,  motors,  subway  con- 
ductors or  conduit  as  ociations,  and  all  corpora- 
tions or  associations  using  >  lect  ic  fluid  fot  pub- 
lic use  or  commerce  ;  shall  ke  p  itst  If  informed 
how  these  enterprises  are  conducted  as  regards 
security  for  life  and  pr<  perty  and  accommoda- 
tion of  the  public  ;  and  shall  also  investigate 
accidents.  No  exclusive  p  ivilege  shall  be 
granted  anv  company  «  r  persoii  by  which  a 
monopoly  may  be  cieated  or  competition  pre- 
vented on  equal  terms.  The  board  must  en- 
force the  law  and  pre  ent  unjust  disi  nmmations, 
and  at  its  install  e  the  attorney-general  shall 
bring  action.  It  may  order  rep  irs  or  provide 
for  a  change  of  methods  of  op  rat  on  of  stations 
or  terminal  faci  ities.  I  he  SupremeCourt  may 
compel  compliance.  Thesum  of  $50,000 annu- 
ally is  appropriated  for  the  commi-sion,  which 
shall  be  laid  as  a  tax  on  electrical  companies. 


Of  Interest  to  Electric  Light  People. — 
Last  December  the  Engineering  and  Building 
Record  ol  this  city,  offered  cash  prizes  for  the 
best  d  signs  for  pumping  sta'ions  a<  d  water 
towers.  (Jne  hundred  and  twelve  designs  were 
submitted,  and  the  award  of  prizes  has  just 
been  made  by  the  committee  s  lected  for  the 
purp  .se.  It  is  to  be  reg  eted  that  the  atteivion 
of  electric  light  people  was  not  called  to  this 
exhibition,  as  the  designs  would  have  been 
very  suggestive  to  tho>e  contemplating  the 
erection  of  light  stations  or  power  houses.  The 
contest  was  successful  in  bringing  out  many 
very  beautiful  and  artist  c  designs  and  the  con- 
ception of  the  affair  was  a  brilliant  one. 

International  Electrical  Exhibition. — rierr 
von  Miiller,  of  Munich,  formerly  manager  of  the 
"  Allgemeine  Elektaizitats-Gesellschaft"  of  Berlin, 
has  been  chosen  to  superintend  the  work  con- 
nected with  the  International  Electrical  Exhibition 
to  be  held  in  Frankfort-on-the-Main,  in  1891. 
Herr  von  Miiller,  who  took  a  leading  part  in  the 
Munich  Electrical  Exhibition  of  1882,  contributing 
not  a  little  to  its  success,  will  shortly  make  a  tour 
of  Europe  in  order  to  personally  promote  the  in- 
terests of  the  undertaking. 

The  Weekly  Electrical  Engineer. — The  Elec- 
trical Etigincer,  of  this  city,  on  April  2d,  appeared 
for  the  first  time  as  a  weekly,  and  its  contents  were 
of  high-class  electrical  literature.  The  editorial 
work  is  looked  after  by  Messrs. T.  C.  Martin  and  Jos. 
Wetzler,  both  of  whom  are  well-known  and  able 
journalists,  and  in  the  hands  of  these  two  gentle- 
men the  prosperity  of  77ie  Electrical  Engineer, 
under  the  new  conditions,  is  assured. 

Pleased  with  Electric  Cars. — Boston  Electric 
street  cars  are  so  pleasant,  says  an  exchange,  that 
they  are  becoming  the  fashionable  vehicle  for  opera 
patrons. 

Honors  for  Mr.  Edison. — Mr.  Edison  has  been 
made  an  honorary  member  of  the  Berlin  Elec- 
trical Society. 


The  Subway  Matter. — The  General  Term,  on 
April  3d,  settled  the  order  restraining  the  Board 
of  Electrical  control  from  awarding  the  pro- 
posed contract  to  the  Standard  Subway  Company 
and  prescribing  the  changes  which  must  be 
made  in  the  contract  to  make  it  legal.  One  of 
these  changes  is  to  name  the  streets  in  which 
the  company  agrees  to  build  subways.  Another 
is  to  provide  that  the  company  shall  not  mort- 
gage its  subways  when  built  for  more  than  fifty 
per  cent,  of  their  actual  cost,  so  that  if  the  city 
decides  to  buy  them  there  will  be  some  limit  to 
the  bonded  indebtedness  to  be  assumed.  An- 
other change  is  to  specify  a  time  for  the  com- 
pletion of  the  subways  specifically  named. 


A  Beautiful  Scene. — The  Woman's  Exchange 
Electrical  Exhibition  was  formally  opened  at  the 
Lenox  Lyceum,  corner  Madison  Avenue  and  59th 
Street,  this  city,  on  Monday  night,  April  7th, 
amid  a  blaze  of  electric  glory.  A  large  number 
of  prominent  people  of  New  York  were  present, 
including  Mr.  T.  A.  Edison  and  ladies.  Prof. 
C.  F.  Brackett  made  one  of  the  opening  addresses. 
The  scene  was  a  charming  one,  and  Mr.  Edison 
remarked  that  the  effect  of  the  electric  light  dis- 
play surpassed  that  of  the  Paris  Exposition  last 
year.  In  the  centie  of  the  hall  was  a  tower  25 
feet  high  and  8  feet  in  diameter,  around  which, 
arranged  spirally,  were  many  hundreds  of  tiny 
electric  lamps,  and  from  the  top  of  which 
hung  twe  ve  ropes  of  similax,  with  simi- 
lar lamps  intertwined  at  regular  distances. 
These  lamps  were  lighted  and  extinguished  in 
time  corresponding  wnh  the  rythm  of  the  opening 
pi  ce  of  music,  and  the  effect  was  beautiful. 

Five  thousand  lamps,  arranged  in  fanciful 
shapes,  illuminated  the  large  hall  with  a  lisjht  ol 
wonderful  softness.  The  entire  Edison  Exhibit 
from  the  Paris  Exposition  was  displayed,  and  there 
were  also  many  phonographs  in  operation  which 
rendered  choice  musical  selections.  Thirty -five 
long-distance  telephones  were  connected  with  va- 
rious places  of  entertainment  in  this  city  and  Bos- 
ton, and  the  singing,  etc.,  at  each  place  was  re- 
produced with  considerable  success. 

Among  other  attractions  are  a  miniature  electric 
railroad,  a  doll's  theatorium,  and  a  glimpse  into 
the  twentieih  century. 

There  was  great  enthusiasm,  and  the  exhibition 
which  opened  so  auspiciously  stands  unique  as  an 
entertainment.  It  will  continue  six  weeks,  and  is 
for  the  benefit  of  the  Woman's  Exchange. 


Proposed  Building  for  the  Patent  Office. — 
The  House  Committee  on  Patents  has  intro- 
duced a  bill  which  provides  for  the  creation  of  a 
Commission  composed  of  the  Secretaries  of  the  In- 
terior and  War  and  the  Attorney  General,  with 
authority  to  select  a  site  and  to  erect  thereon  a 
suitable  building  for  the  use  of  the  Patent  Office. 
An  appropriation  of  $3,000,000  is  made  for  this 
purpose.  It  may  not  be  generally  known  that 
the  Patent  Office  receives  annnally  a  large  sum  in 
the  shape  of  fees  from  inventors  for  the  issuance 
of  letters  patent  and  from  the  sale  of  its  publi- 
cations, and  that  the  sum  now  in  the  Treasury  to 
the  credit  of  the  Patent  Office  is  about  82,500.000 
h;  will  be  seen,  therefore,  that  the  amount  named 
in  the  bill  for  the  construction  of  a  building  is  not 
largely  in  excess  of  that  which  legitimately  belongs 
to  the  Patent  Office  and  which  was  evidently 
created  to  meet  just  such  an  emergency  as  now 
confronts  it.  There  should  be  no  delay  in  the  pas- 
sage of  the  bill.  For  a  number  of  years  the  Patent 
Office  building  has  been  so  crowded  as  to  render 
it  not  only  uncomfortable  for  the  people  employed 
there,  but  to  seriously  interfere  with  the  progress 
of  business.  This  is  due  mainly  to  the  fact  of  the 
legitimate  growth  of  the  business  of  the  office,  and, 
to  some  extent,  to  the  crowding  of  other  divisions 
of  the  Interior  Department  upon  the  space  that 
should  be  given  to  the  Patent  Office.  Not  only 
are  the  rooms  uncomfortably  crowded,  but  con- 
siderable space  in  the  corridors  is  occupied,  and 
clerks  are  located  in  basement  rooms  that  are  ruin- 
ous to  health  and  damaging  to  property. 
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THE    LOAD    TO    BE    CARRIED    BT    ARMATVRES- 

s  .tming  that    a  machine  is   properly    de- 
an be  found  for  the  brushes 
wh-.  If.  on  the  other  hand, 

the  machine  is  bac  ed,  or  if  rem 

carried  by  the  arm;:  ess 

be  found  impossible  from  the  ex- 
cessive distortion  produced   by   the   arma" 
field.  machine  a  certain  lim- 

iting number  of  an  r.s  which  the  arma- 

e    can   carry,  beyond  which    we   cannot   go 
withou:  -some  radical  aheration  in 

design.. 

s  manifestly  of  ihe  very  greatest  im- 
portance to   know  to  what  extent  an  armature 
can  be  loaded  for  a  given  field.     It  will  be  un- 
derstood thai  the  cross  induction —  the 
lines  of  force  which  can  be  induced  by  the 
mature  winding — depends  upon  the  numbe 
ampere-turns   on    the   armature,  and  upon 
magnetic  resistances  of  the  various  parts  which 
make  up  the  c                            Undoubtedly  the 

-iction  follows  the  same 
for  It  10 

determine  with  ace.  atr  it>  magnitude  or 

direction.     But  we  know  that  by  far  the  largest 

.;on  of  the  :  ered  in  the 

air-gap,  and  that  ii  -:-gth  of 

gap  diminishes  almost  m  in 
induction.     We  know  also  that  the  cross  inc    . 

.  depends  on  the  width  o:  .rap,  for 

greater  the  -cross-section  of  the  gap. 
the  _  a  given  cross  section  of 

armature  core  and  a  given  magnetizir.i 
It  depends  also,  but  to  a  less  extent  on  the 
duction  in  the  core. 

The  forward  induction  we  can  give  to  a  ma- 
chine may  be  considered  as  proportional  to 
cro?  -  r.  of  the  armature  core  ;    for  if  the 

magnet-  -r.ough,  «  .cient  mag- 

netizing force,  we  can  al       ys  in  normal  types 

an  induction  from  16,000  tc  -G.-S 

per  square  a  re. 

No"  :>n  of  the  field  depends  upon 

the  ratio  of  the  cross  to  the  forward  induction. 
In  actual  rr.  .       not,  of  course,  two 

-  of  lines  crossing  each  other,  but  the  ten- 
dency to  produce  a  cross  induction  is  ma 
in  a  distortion  produced  in  the  forward  lines.     It 

3  prevent  the  sparking  v 
due  to  this  distortion,  that  a  lead  is  given. 

The   cross    induction    may   be  I    in 

double  magnet  machines  by  thinning  down  the 
magnets  as  shown  in  Fig.  3.     7 
type    of  magnet   I    designed   in    1SS4.    which 
gave  first-c  -    -prise  of 

many  who  believed  that  no  good  effects  could 
be  obtained  without  massive  pole-pieces,  irre- 
spective of  the  configuration  of  the  magnetic 
circuit  otherwise.      For  the   reasor  -  in 

Section  mdesirable  to  reduce  the  section 

of  single-magnet   machines  i    object 

Another  plan  for  reducing  cross  induction  is  m 
making  "g^P   increa-e   frorr.  wn 

of  the  poles  toward-  rs,  as  was  done  by 

Messrs    Pate-son  and  Cooper  in   the   Lun 
machines  before  I  joined  them,  and  as  is  done 
in  som:  er  machines  for  another 

purpose. 

As  both  forward  and  cross  induction  are  propor- 
tional to  one  length  of  the  armature,  we  need  not 
consider  that  dimension  here,  but  simply  confine 
ourselves  to  the  cross-section  of  the  armature  and 
poles  as  shown  by  the  several  drawir .  ead 

being  given  to  the  brushes,  it  will  be  observed  that 
the  convolu:  en  the  two  horizontal 

lines  j  3  an;  xtrecdy  oppose  the 

ward  induction   1  -'and^;. 

rent  flows  in  them  in  the  opposite  direction  to  the 
current  round  the   magnets.     The  lines  of 

:h  would  be  sent  in  an  opposite  direction  may- 


be called  the  backward  induction.     This,^r  se,  is 
of  little  conseque  :  can  be  compensated  by 

additior  magnets,  but  the  distor- 

tion of  the  field  to  which  rnce  is  due  is  of 

enormous  imporu 

:.  to  take  up  time  with  any 
calculations  respecting  the  actual  number  of  cross 
lines  which  would  be  indaced  by  the  current  flow- 
ing in  the  armature,  or  to  try  and  map  out  the  ex- 
act distribution  of  the  field  as  modified  by  cross 
induction.  For  at  present  I  will  be  content  with 
the  statement — which  is,  of  course,  open  to  criti- 
cism— that.  .  atom  induction  is  propor- 
tion r  ma  r.  the  armature  and  to 
the  poles,  measured  parallel  to  the  di- 
rection of  rotation,  and  inversely  proportional  to 
the  length  of  the  air  gap.  i.  e.  nee  between 
the  polar  surface  and  the  surface  of  the  armature 
core.  C  E  ampere-turns  on  the  arma- 
idth  of  the  air-gap,  and  /,  its  length, 
the  tendencv  to  induce  cross  lines  is  measured  bv 

since  the  forward  induction  is  propor- 
tional to  the  radial  depth  of  the  core  r  for  all  s 
of  machines,  the  ratio  between  the  above  value  and 

juld  be  similar.     In  other  words,  the  amp 
turns  which  can  be  carried  by  the  armature  are  pro- 
portional to  Tpth  of  the  core  and  to  the 
length  :                         and  inversely  as  the  width  of 
of  the  pole :  whence 
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ard  isDicnox. 
The  the  field  by  the  current 

- 

flowing  in  am  vound  on  the  Hefner  von 

Alteneck  principal  has  been  studied  by  Drs.  J. 
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Fig.   19. 

and  E.  Hopkinson  ;  but  fro-  that  the 

lead  upon  which  tf  ening  depends  is,  in 

Gramme-wound  armatures   much  greater  and 
to  a  large  e  that, 

in  designing,  some  appioximate  rule  must  be 
employed  to  fit  ~>  of  machines  in  which 

the-  I     We    ma 

effect  of  weakening  in  two  ways  :  first,  we  may 
excite  the  mag:  ..nt  current  and 

measure  the  fall  of  E.M.  F.  due  to  the  armature 
rent:  or,  secondly,  we  may,  by  increasing 
the  magnetizing  force,  keep  the  E.M.  F.  up  to 
the  same  value  when  a  current  flows  as  when  the 
machine  is  wor  no  load,  measuring  the 

ampere  turns  re  -   compensa- 

tion.    The  proper  course  to  adopt 

mined  the  magnetizing 
force  requir:         -    he  induction  in  the  armature 
■  ad.  on  mpt  on  that  there  are  no 

90S,  we  -a  sh  to  know  what  ad- 
dition is  to  be  made  to  the  force  so  determined, 
weakening  of  the  field  is  much  greater  in 
in  in  drum  machines,  owing  to  the 
greater  lead  required  to  obtain  a  sparkless  col- 


lection ;     accordingly    the    magnetizing    force 
necessary  to  compensate  the  backward  induc- 
tion   must  be   greater   for    cylinders   tha: 
drums.     Its  actual  value  depends,  necessarily, 
on  several  things  besides  the 
the  armature,  such  as  the  degree  of  satur 
employed,  the  ratio  of  armature  to  field  section,  I 
the  shape  of  the  pole-pieces,  and  the  mag: 
of  the  stray  field.     The  particulars  relating  to 
the  degree  of  saturation,  the    sections, 
field,  etc,  of  the  Phoenix  machines  have  already 
been  given,  and  from   actual  pracike  wr 
that  there  has  to  be  added  to  the  magne 
force,  in  order  to  compensate  the  backwa- 
duction  in  these  mach  nes,  -33  of  the  ampere  I 
turns  on  the  armature      By  the  ampere  tur 
the  armature  is  meant  as  al  ea.  1.  the 

product  of  the  number  of  external  conci 
and  half  the  total  current     This  is  ior  a  s 
horse-shoe  machine.     It  there  is  a  divided  majr- 
netic  circuit  constituted  by  two  horse  shoe>,  wife 
their  like  poles  buiting,  the  number  of  an 
turns  here  given   has  to   be   wound   on    each 
horse-shoe. 

I  have  met  with  some  very  curious  ru  es  for. 
determining  the  compensating  turns.  Thefl 
take  the  form  of  adding  to  the 
magnetizing  force  determined  for  the  re-i 
quired  induction  at  full  load  such  additional, 
ampere-turns    as   wii  :he    induction 

about  five  per  cent.  It  is  assumed  that  at 
full  load  the  E.M.F.  w .11  be  as  desired,  the  five 
per  cent  extra  being  for  compensat  on.  This 
method  is  of  course,  incorrect,  for  the  magneto-, 
ing  force  added  should  be  for  a  given  machine 
some  function  of  the  armature  winding-.  I  be- 
lieve that  for  most  Gramme- wound  machines  the 
value  of  the  compensation  co-efficient  here  giver 
will  hold  good.  The  compensation  co-effic" 
for  drum  machines  I  have  not  yet  been  abl< 
determine. 

I  a    TOTAL    MAGNETIZING    FORCE. 

To  the  magnetizing  force  required  for  a  s 
pie  magnetic  circuit  as  given  in  1,  we  hav 
add  the  force  required  to  compensate  the  bs 
ward  induction,  as  given  above  The  eqca 
for  the  magnetizing  force  now  becon. 
inder  machines — 


A 


■55  A.. 


where  A.,  is  the  number  of  ampere  turns  on 
armature 

If  the  machine  is  to  be  shunt-wound,  an 
is  the  induction  corresponding  to  the   LM.J 
at  full  load  -    the  ampere-turns  on 

shunt     If  it  is  to  be  compound  wound,  an 
is  the  induction  a 

amprr  -  on  the  series  and  shunt-windi 

added.     The  ampere-turns  for  the  shunt  al 
tained  by  substituting  for  theinductio 
full  load  the  induction  on  open  circ~ 
mature  co-efficif  nt  being  of  course  here  omit 
As  a  matter  of  fact   the  value  of  r,  increases 

sen    c  load  and  full    load,   but  for  reasa 
already  .  lis  may  in  the  calculations 

neglected. 

coils  are  connected  in  5 
get  the  number  of  compensating  turns  on  eaj 
horse  shoe  we  have  only  to  multipi; 
nal   conductors  on  the  armature  by     1  ( 
may  be  mentioned  in  pa-  at  in  thePnoa 

dynamos  the  to  s  s  convolutions  for  ol 

nary  compound  machines  are  uniformly  .  jl 
the  convolutions  on  the  am.  | 

plied   by  the  current  being   the    magnetizio! 
force  ne;  :.ime  the  nssta:         I 

the  anna  es  coils,  and  to  coml 

pensate  the  backward  induction  It  will  thnl 
be  seen  that  rather  more  convolutions  a-  I 
quired  for  the  latter  purpose  than  for  the  f :  I 
and  I  think  that  dynamos  of  rr.:        r 

size  the  relation  is  very  similar.  The  only  es\ 
traordinary  relation  I  know  of  is  in  the  >  I 

machine,    where   the  compensating  turns,  i  [ 
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stead  of  being  a  little  greater  than  the  turns  re- 
quired to  overcome  the  resistance  of  the  arma- 
ture and  series  coil,  are  three  times  as  great. 

II.     WORKING  TEMPERATURE. 

The  ultimate  nse  in  temperature  of  coils 
wound  with  double-cotton-covered  wire,  var- 
nished on  the  exterior,  is,  approximately  in  de- 
grees centigrade, 


c°  =  W-1I5 


where  w  is  the  rate  at  which  energy  is  dissipated 
in  watts,  and  s  the  cooling  surface  in   square 
centimetres.     If,    for   the   latter,    we  substitute 
square  inches,  s,  ,  the  equation  is 
ro  _  W55 

s, 
The  co-efficients  have  been  obtained  from  prac- 
tice, but  they  are  liable  to  some  uncertainty. 
In  the  cases  from  which  they  have  been  de- 
rived the  coils  were  wound  on  formers  of  sheet 
iron,  which  fittef  close  to  th  magnets.  These 
formers  were  fitted  with  brass  end  flanges,  and 
in  the  spices  betwe  n  the  flanges  and  the  wire, 
also  between  the  body  and  the  wire,  was  a 
thick  layer  of  insulat  ng  material.  I  he  surface 
of  the  end  flanges  is  not  included  as  making  up 
s  or  s,  .  nor  is  the  inside  surface  of  the  former 
next  the  nvgnet.  Though  insulated  so  well 
thermally,  th  re  is  certainly  a  flow  of  heat 
towards  the  interior  of  the  magnets  and  towards 
the  end  flanges,  so  that,  as  a  matter  of  fact,  the 
virtual  cooling  surface  is  greater  than  given 
above.  Its  value  it  is,  however,  difficult  to  de- 
termine, while  the  above  equation  is  approxi- 
mately true  for  machines  of  medium  size,  and 
may  be  u-ed  for  all  cases  in  which  the  coils  do 
not  exceed  2^  or  3  inches  in  tnickness. 

For  armatures — which  in  rotating  induce  a 
current  of  air — the  equation  is  different  and 
the  co  efficient  given  above  may  have  a 
much  lower  value,  according  to  the  ve- 
h>ity  and  ventilation.  For  armatures  the  sur- 
face velocity  of  which  is  50  feet  per  second 
(3,000  feet  per  minute),  and  the  exterior  diame- 
ter of  the  core  I  J?  times  the  interior,  the  length 
being  about  equal  to  the  diameter,  the  rise  is, 
approximately, 

0  _  w  225 


or, 


w  35 


accordingly  as  the  surface  is  taken  in  squate 
centimetres  or  square  inches.  Here  the  whole 
of  the  cooling  surface  inside,  outside,  and  at  the 
ends  is  counted,  w  being  the  total  watts  dissipa- 
ted in  both  electrical  waste  and  hysteiesis. 
The  latter  must,  under  the  circumstances,  be 
neglected,  as  it  may  reach  20  per  cent  or  more 
of  the  total.  In  giving  the  above  equation,  it 
should  be  stated  that  the  armatures  of  the  ma- 
chines which  furnished  the  results  are  closed 
at  the  commutator  end,  except  at  the  periphery, 
where  a  draught  of  air  through  the  centre  from 
the  pulley  end  is  expelled.  For  slow-speed  ma- 
chines the  co-efficient  is  necessarily  higher,  and 
a  larger  surface  must  be  allowed,  or  special 
means  adopted,  in  the  shape  of  vanes  or  blades, 
to  force  a  draught  through  the  armatures.  Ex- 
perience can  be  the  only  guide  here. 

Considerable  difference  of  opinion  exists  with 
reference  to  the  temperature  rise  which  should 
be  permitted  in  dynamos  The  rise  of  about  1 1  ° 
C.  allowed  by  the  Admiralty  is  admitted  by  all 
engineers  to  be  absurdly  low  ;  while,  on  the 
other  hand,  the  machines  sent  out  by  some 
manufacturers  get  at  their  normal  output  danger- 
ously near  the  temperature  at  which  the  insula- 
ting material  would  become  useless.  We  have 
to  steer  between  these  two  extremes,  working 
far  under  the  critical  temperature,  but,  at  the 
same  time,  not  making  machines  too  costly  on 
account  of  the  excessive  surface  allowed.  It 
will  be  observed  that  from  the  manufacturer's 
point  of  view  the  set'lement  of  this  point  is  of 


great  importance,  since  a  competitor,  by  allow- 
ing a  greater  temperature  rise,  may  put  in  a 
machine  of  less  weight,  and  therefore  less  costly, 
though  not  necessarily  less  efficient. 

In  any  case,  the  ultimate  temperature  of  the 
machine  ought  not  to  rise  above  a  certain  value, 
whatever  the  temperature  of  the  room  in  which 
it  works.  In  my  opinion,  an  ultimate  tempera- 
ture of  from  700  to  75  °  C.  may  be  permitted 
with  perfect  safety,  but  this  should  not  be  ex- 
ceeded. Independently  of  the  ultimate  tem- 
perature, the  rise  in  working  should  not  be  too 
great,  and  accordingly  we  have  in  the  Phoenix 
dmamo  fixed  this  limit  at  from  30°  to  350  C. 
Machines  working  in  atmospheres  up  to  350  C. 
have  a  cooling  surface,  therefore,  which  will  give 
in  continuous  working  a  rise  of  350  C. ;  when 
the  temperature  is  higher  the  cooling  surface  is 
increased,  so  that  the  maximum  temperature 
doe^  not  exceed  700  C,  the  limit  given.  It  will 
be  seen  from  the  formula  that  for  a  rise  of  35 ° 
C.  in  the  magnets,  the  cooling  surface  is  10 
square  centimetre^  (1  56  square  inches)  per  watt. 

For  armatures  having  the  proportion  stated, 
the  surface  requires  to  be  about  73  square  cen- 
timetres (1  "13  square  inches)  per  watt ;  but  here 
it  is  less  easy  to  formulate  rules.  Both  interior 
and  exterior  surfaces  are  ventilated  by  the  mo- 
tion, the  former  generally  being  of  a  broken 
character,  which  aids  the  cooling.  The  tem- 
perature of  these  surfaces  does  not  measure  the 
temperature  of  the  bottom  layers  of  wire  or  of 
the  armature  core  itself,  and  when  I  speak  of  a 
temperature  of  700  C. ,  I  mean,  of  course,  that 
of  the  hottest  part.  The  difference  of  tempera- 
ture between  the  interior  of  the  core  and  the 
outside  surfaces,  in  a  machine  of  given  carcase 
dimensions,  depends  on  the  gauge  of  wire  with 
which  the  armature  is  wound.  Obviously,  the 
difference  of  temperature  required  to  produce  a 
given  flow  of  heat  depends  upon  the  thermal 
resistance  encountered,  and,  therefore,  on  the 
number  of  layers  of  badly  conducting  sub- 
stance, in  the  shape  of  cotton  covering,  through 
which  the  flow  tdkes  place.  For  this  reason, 
an  armature  wound  with  one  layer  of  coarse 
wire  requires  a  less  cooling  surface  per  watt 
to  keep  down  the  internal  temperature  than 
an  armature  wound  with  fine  wire,  even  if  the 
mass  of  copper  is  similar.  In  practice,  allow- 
ance for  this  is  made  by  working  the  small- 
gauge  wires  to  a  less  current-density.  On 
account  of  the  flow  of  heat  being  obstructed  by 
badly  conducting  substance,  armatures  with 
cores  constructed  of  wire  always  get  hotter 
inside  than  those  with  plate  cores. 

Of  course  it  will  be  understood  that  the 
co-efficient  given  for  the  rise  of  temperature  will 
be  greater  for  those  armatures  in  which  the 
central  opening  in  the  core  is  less  than  two- 
thirds  of  its  external  diameter.  Where,  for  in- 
stance, it  is  half  the  external  diameter,  the  in- 
side radiating  surface  is  diminished  to  three- 
fourths  of  that  specified,  and  the  temperature 
rise  will  be  proportionally  higher,  unless  a 
stronger  draught  of  air  is  sent  through  the 
centre  of  the  armature. 

I2-L0AD    DIAGRAMS. 

A  dynamo  having  been  completed,  its  per- 
formance should  be  recorded  in  such  a  manner 
that  we  shall  be  able  to  tell  at  a  glance  what  a 
machine  of  similar  carcase  dimensions  will 
under  any  circumstance  give.  First,  the  ma- 
chine is  run  on  open  circuit,  and  the  relation  be- 
tween the  ampere-turns  on  the  magnets  and 
the  E.M.F.  established.  In  Fig.  20,  the  curve 
a,  b  shows  this,  abscissae  giving  ampere-turns, 
and  ordinates  the  E  M.F.  While  running  at 
the  same  speed,  take  the  greatest  permissible 
current  from  the  armature,  and,  keeping  this 
constant,  take  observations  of  the  magnetizing 
force  and  E. M.F. ,  the  field  being  weakened 
down  step  by  step  until  it  is  just  possible  by  ad- 
justment of  the  brushes  to  run  without  sparking. 
For  each  reading  the  brushes  will  have  been  ad- 
justed to  the  sparkless  position,  and  the  curve 
expressing  the  relation  between  the  magnetizing 


force  and  E.M.F.  when  the  maximum  current 
flows  may  be  plotted  as  at  q,  h.  The  curve 
stops  at  h,  because,  with  a  further  weakening  of 
the  field,  a  non-sparking  position  cannot  be  ob- 
tained. Repeat  the  experiment  for  a  less  cur- 
rent in  the  armature,  then  for  a  smaller  still, 
until  there  is  a  series  of  curves— q  h,  e  f,  c  d — 
as  shown,  representing  the  relation  between  the 
magnetizing  force  and  the  E.M.F.  for  several 
different  values  of  the  ampere-turns  on  the  arma- 
ture. It  will  be  observed  that  as  the  ampere- 
turns  on  the  armature  get  less,  the  curve  can  be 
carried  lower,  or,  in  otht-rwords,  we  can  weaken 
the  field  to  a  greater  extent  before  arriving  at  the 
sparking  point. 


FIG.  20 — AMPERE  TURNS  ON  MAGNETS. 

This  load  diagram  tells  us  everything  we  wish 
to  know  about  the  magnetic  circuit  of  a  machine 
having  these  particular  dimensions,  and  about 
the  interference  of  the  armature  on  the  field  cir- 
cuit. It  tells  us  the  ampere-turns  required  for 
any  induction  on  open  circuit,  or,  in  other 
words,  the  magnetizing  force  required  for  the 
shunt  only  if  the  machine  is  to  be  compounded; 
it  tells  us  how  many  ampere-turns  must  be  added 
to  raise  the  E.M.F.  by  a  required  amount  with 
any  current  flowing,  or  to  compensate  any 
armature  load  ;  it  tells  us  how  we  can  over- 
compound  the  machine  ;  and,  lastly,  just  how 
far  we  can  weaken  the  field  for  any  load  with- 
out producing  sparking.     That  we  can  by  its  aid 
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FIG.  21 — HALF  THE  RADIAL  DEPTH  OF  CORE. 

calculate  with  accuracy  the  windings  of  any 
machine  which  requires  the  same  carcase 
will  be  sufficiently  obvious  without  further  ex- 
planation. 

13, THE    BEST    RELATION    BETWEEN  THE    IRON    AND 

COPPER     IN    THE    ARMATURE. 

It  is  of  some  importance  to  know  the  best  re- 
lation between  the  thickness  of  the  iron  core  and 
the  depth  of  the  winding  which  will  give  in 
armatures  the  best  results  for  given  dimensions. 
Suppose  we  have  a  cylinder  armature  of  certain 
radial  depth  over  the  winding  ;  while  keep- 
ing this  depth  the  same,  we  may  vary  the 
iron  and  copper  of  which  it  consists  within  wide 
limits.  The  question  is,  what  relation  of  cop- 
per to  iron  will  give  the  best  results,  premising 
that,  however  the  relation  is  varied,  the  tem- 
perature shall  remain  the  same.  The  cooling 
surface  we  will  take  to  be  unaltered,  and  this 
means    neglecting    hysteresis— for     a     reason 

(Continued  on  Page  8.) 
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CHICAGO  NOTES. 


$*.  Commercial  Bank  Bi.dg., 

Chicago,  April  5,  1890. 

Mk.  L.  W.  Wolfe  and  Mr.  F.  K.Rosebury,  of 
Omaha,  were  in  town  this  week. 

Mr.  W.  D.  McQuesten,  eiectrical  engineer, 
of  15  Cortlandt  street.  New  York,  stopped  in 
Chicago  during  the  week. 

Mount  Cum  ENS,  Mich,  is  now  lighted  by  a 
27-light  arc  plant.  The  eleciric  company  also 
put  in  a  600  light  incandescent  plant,  587  lights 
of  which  were  taken  the  first  week. 

The  Illinois  Steel  Co.  will  light  their  mills 
at  Bay  View.  Wis. .  with  35  arc  and  50  incan- 
descent lights  of  the  Thomson-Houston  system. 

Mr.  J.  H.  Reid,  Chicago,  reports  the  sale  of 
a  plant  of  250  lights  of  the  Mather  system  to 
the  Goodrich  Transportat  on  Co. ,  to  be  installed 
on  a  new  steamer  being  built  by  the  Goodrich 
Co. 

The  American  Electric  Supply  Co.  was  formed 
at  Chicago,  to  manufacture  all  kinds  of  electrical 
apparatus  ;  capital  stock,  $250,000  ;  incorpora- 
tors, F.  E.  Shaw,  William  Martin,  W.  O.  John- 
son. 

The  Oakland  Gas  Light  &  Heat  Co.  have 
ordered  an  additional  35  light  arc  dynamo  of 
the  Thomson-Houston  make. 

New  Companies. — The  Electro-Depositing  Co., 
of  St.  Louis;  capital,  520,000;  incorporators, 
Theodore  and  John  Plate,  A.  Mohr.  Garrett 
Electric  Light  Co  ,  Garrett,  hid.;  capital  stock, 
$10,000.;  incorporators.  F.  W.  Brandt,  F.  E. 
Davenpoit,  W.  H  Mclntyre.  Citizen's  Electric 
Light  Co.,  Independence,  Mo  :  capital,  $25,000; 
incorporators,  I.  N.  Rodgers,  W.  A.  Cunning- 
ham, W.  S.  McCoy,  Chas.  Gudgell. 

Mr.  Chas.  E.  Gregory,  of  the  Sperry  Electric 
Co.,  Chicago,  has  accepted  the  management  of 
the  Hyde  Park  Electri:  Light  &  Power  Co.  This 
company  was  formed  last  fall  and  are  now 
operating  a  plant  of  100  lights  of  the  Sperry 
system  in  the  recently  annexed  suburb  of  Hyde 
Park.  Mr.  Gregory  will  still  retain  his  po.-ition 
with  the  Sperry  Electric  Co.  The  Thomson- 
Houston  Electric  Co.  report  the  sale  from  their 
Chicago  office  of  a  300  light  incandescent  to 
the  confectionery  store  of  John  Kranz,  80 
Adams  street,  Chicago,  also  the  sale  of  two  50 
light  arc  and  two  650  light  alternating  current 
incandescent  machines  10  the  Laredo  Improve- 
ment Co.,  to  be  used  in  lighting  the  city  of 
Laredo,  Texas. 

Electric  Lighting  Companies. — The  follow- 
ing companies  have  been  formed :  Electric 
Light  &  Water  Co.,  of  Tomahawk,  Wis. :  capital 
stock,  $25,000  ;  incorporators,  W.  H.  Bradley, 
Milo  Woodbury,  Fred.  H.  Miller.  Milwaukee 
Light  &  Power  Co.,  Milwaukee,  Wis.:  capital 
stock,  $500,000,  divided  into  20,000  shares ; 
incorporators,  J.  J.  Kempf,  W.  H.  Earles,  Chas. 
Stolper. 

A.  H.  Revell  &  Co.,  Chicago,  will  use  elec- 
tricity as  a  motive  power  in  the  future,  having 
exchanged  their  gas  engine  for  a  Thomson- 
Houston  10  H.-P.   motor. 

St.  Charles,  Mo. — Christian  Bode  has  received 
the  contract  for  the  construction  of  the  eleciric 
light  power  house  for  the  sum  of  $1,999.  The 
structure  is  to  be  completed  by  May  10. 

The  Durango  Electric  Light  Co.  and  the 
Aguas-Calientes  Electric  Light  Co.,  of  East  St 
Louis,  have  been  formed  with  capital  stock  of 
$150,000  each  ;  incorporators,  Theodore  Plate, 
John  Plate,  Albert  Schenck.  The  former  will 
carry  on  electric  light  and  power  work  at  Dur- 
ango,  Mex.,  and  the  latter  at  Aguas-Calientes, 
Mex. 

Afton,  Iowa,  will  soon  have  a  500  light  Edi- 
son incandescent  plant.  The  plant  will  be  con- 
trolled  by   the  city  ;    32    candle-power   lamps 


being  used  for  street  lighting  and    16  candle- 
power  for  domestic  and  commercial  purposes. 

The  West  Side  Railway  Co.,  of  Milwaukee, 
Wis.. commenced  running  cars  on  their  line  this 
week.  Twenty  cars  are  in  operation  on  this 
line,  the  Sprague  system  being  employed.  Iron 
poles  are  used  throughout  the  centre  line  mak- 
ing the  system  a  very  handsome  and  substan- 
tial one. 

H.  A.  Seymour,  the  patent  attorney  of  New 
York,  spent  some  days  in  the  gieat  city  this 
week  on  important  electro-legal  business. 

Tiik  Davidson  Theatre,  Milwaukee,  Wis.,  is 
to  be  lighted  by  1,600  incandescent  lights  and 
10  arc  lights.  The  contract  for  this  installation 
was  given  to  Mr.  J.  H.  Reid,  of  Chicago,  and 
includes  the  Mather  incandescent  and  the 
Easton  Arc  system. 

The  Sioux  City,  Iowa,  Electric  Street  Rail- 
way has  just  commenced  operation.  The  line  is 
fifteen  miles  in  length  and  was  installed  by  the 
Sprague  Electric  Equipment  Company.  Twenty- 
five  of  the  Pullman's  company's  finest  make  of 
cars  are  employed  and  the  entire  plant  is  said 
to  be  a  model  one.  A  telegram  from  the  presi- 
dent of  the  company,  Mr.  James  F.  Peavey, 
under  date  of  March  31,  says:  "Tried  cars 
yesterday  and  run  most  satisfactory  in  every 
way.     Pleased.' 

The  National  Electric  Construction  Company 
have  been  awarded  the  contract  for  installing  a 
300  light  incandescent  dynamo  of  the  Thomson- 
Houston  make  in  the  new  Inter-Ocean  build- 
ing just  being  completed  at  Chicago. 

I.  Grant  &  Company,  103  Adams  street, 
Chicago,  report  great  demand  for  the  Mclntosh- 
Seymour  engine  which  they  manufacture.  Mr. 
Glasier  representing  this  company  has  been 
located  in  Chicago  but  a  couple  of  months,  but 
has  met  with  much  encouragement  and  made 
a  number  of  large  sa'es  in  the  West.  It  is 
claimed  that  the  Mclntosh-Seymour  engine  is 
one  of  the  best  made  and  especially  adapted 
for  electric  work.  It  is  highly  recommended 
by  some  of  the  leading  electrical  companies. 

Mk.  J.  H.  Rkid,  11  Metropolitan  Block, 
Chicago,  manager  of  the  Mather  Electric  Com- 
pany, has  been  appointed  general  sales  agent 
for  the  Easton  system  of  arc  lighting  for  the 
entire  territory  west  of  Ohio.  Mr.  Reid  will 
shortly  remove  to  new  and  enlarged  quarters 
and  will  carry  in  stock  machines  and  lamps  of 
both  systems  which  he  represents. 

St.  Louis,  Mo.,  Electric  Street  Railways. — 
A  great  step  in  the  right  direction  is  the  pas- 
sage by  the  St.  Louis  City  Council  of  an  ordi- 
nance authorizing  the  electric  equipment  of 
the  Lindell  Railway  system,  the  Market  street 
and  Laclede  avenue  divisions  of  the  Missouri 
railroad,  the  three  southwest  lines  of  the  Union 
Depot  Railroad  Company,  and  the  Mound  City 
line.  The  Globt-D-.mocrat.  of  March  30,  de- 
votes three  columns  to  a  description  of  the  pro- 
posed railroads,  from  which  it  is  learned  that 
by  the  end  of  the  summer  ninety-two  miles  of 
electric  street  railway  will  probably  be  in 
operation  in  that  city  and  by  January  1,  1891, 
it  is  claimed  there  will  not  be  a  horse-car  line 
in  operation  in  St.  Louis.  It  is  the  intention  of 
the  companies  to  light  the  cars  by  incandes- 
cent lights  and  heat  them  in  winter  by  electric 
heaters.  1  he  Sprague  system  will  be  used  on 
the  Lindell  line,  the  Short  system  on  the 
People's  line,  and  the  Thomson-Houston  sys- 
tem on  the  Union  Depot  lines. 

The  Capital  City  Street  Railway  Company 
has  been  formed  at  Little  Rock,  Ark.,  with  H. 
G.  Allis  as  President ;  George  B.  Rose,  Vice- 
President  ;  H.  P.  Bradford,  Secretary  and 
Treasurer.  The  capital  stock  of  the  company 
is  $300,000.  The  company  was  foimed  for 
the  purpose  of  purchasing  the  franchises  of  the 
Little  Rock  Street  Railway  Co.,  and  the  Citizens' 


Railway  Co.,  and  thus  effecting  a  consolida- 
tion of  the  street  railway  interests  of  Little 
Rock. 

The  National  Engineering  Bureau  has  been 
established  with  headquarters  at  the  Rookery 
Building,  Chicago,  George  S.  Baker.  President; 
Thos.  G.  Grier  and  James  A.  Lounsbury,  elec- 
trical engineers.  Mr.  Grier  was  formerly  with 
the  Marr  Construction  Company,  and  Mr. 
Lounsbury  with  the  Westinghouse  Electric 
Company.  The  new  company  will  do  a  gen- 
eral electrical  engineering  and  construction 
business,  and  as  Messrs.  Grier  and  Loumbury  1 
can  point  to  some  excellent  installations  they 
have  made  in  the  past  they  will  undoubtedly 
meet  with  encouragement  and  success  in  their 
new  undertaking. 

Dr.  Philip  Atkinson,  who  has  been  selected 
by  the  Mechanics'  Institute,  to  treat  the  subject 
of  electricity  in  a  series  of  four  lectures,  de- 
livered  the  second  in  the  series  on  Wednesday 
evening  at  the  Athenaeum.  The  subject  was 
' '  Cell  and  Battery  Formation, "  and  the  audience 
room  was  well  filled.  The  next  lecture  will  be 
given  on  theeveningof  April  16,  Subject  :  "  The  - 
Storage  Battery." 

The  Evanston  Electric  Plant  has  been  turned 
over  to  the  Evanston  Electnc  Illuminating 
Company  by  the  Marr  Construction  of  Minne- 
apolis, and  is  now  in  full  operation.  750  West- 
inghouse incandescent  and  ninety  Waterhou-e 
arc  lights  are  in  use.  The  work  of  installation 
was  carried  on  under  the  supervision  of  Mr. 
Thomas  G.  Grier,  of  the  Marr  Company,  and 
the  excellent  character  of  the  work  may  be  in- 
ferred from  the  fact  that  during  the  recent 
severe  storm  not  an  accident  happened  to  the  | 
wires  of  the  company. 

Mr.  J.  L.  Barclay,  manager  of  the  Sprague 
Electric  Equipment  Company,  in  this  city,  has 
adopted  a  novel  device  for  adding  to  the 
attractiveness  of  his  office  in  the  Rialto  Buildii  g. 
On  entering,  the  visitor  sees  a  br  ght  bed  of 
coals  heaped  in  the  grate  befre  him  making 
him  at  once  feel  warm  and  at  home.  A  closer 
inspection,  however,  reveals  the  fact  that  no 
unpleasant  gases  or  coal  dust  can  escape  from 
the  fire  nor  any  excessive  degree  of  heat,  as  the 
radiant  energy  is  furnished  by  two  incandes- 
cent lights  encased  in  ruby  globes  over  which 
are  heaped  bits  of  broken  glass,  the  effect  being 
quite  realistic. 

F.  M.  I. 


THE  BISHOP  GUTTA  PERCHA  COMPANY? 
WHITE  CORE  WIRE. 


The  matter  of  insulation  of  submarine  cables 
and  electric  wires  for  various  other  purposes  is 
one  of  great  importance,  and  has  received  the 
attention  of  inventors  for  years.  The  only  reli- 
able insulating  material  is  gutta  percha  and 
India  rubber.  Gutta  percha  is  the  best  and 
India  rubber  ranks  next.  India  rubber  is  very 
refractory  unless  vulcanized,  and  the  sulphur 
necessary  for  vulcanizing  is  a  deadly  enemy  to 
copper  (as  may  be  observed  in  samples  of  all 
wires  insulated  with  rubber  comi  ounds  where 
the  vulcanized  coat  is  placed  directly  on  the 
wire).  The  Bishop  Gutta  Percha  Company,  of 
this  city,  overcome  this  objection  in  a  very  ef- 
fective manner.  Their  white  core  wire  is  a 
notable  example  of  this  method.  The  copper 
conductor  is  first  given  a  coat  of  tin  ;  then  a 
coat  of  rubber  cement  is  applied  :  then  rubber 
compound  without  sulphur,  and  finally,  for  pro- 
tection, a  vulcanizing  coat  and  rubber  tape  or 
braid.  It  is  then  vulcanized  with  great  care  so 
as  not  to  be  liable  to  crack.  These  wires  are  the 
best  made  for  aerial  or  underground  work,  and 
the  injurious  effect  above  spoken  of  is  entirely 
obviated.  Wires  tieated  in  this  way  are  practi- 
cably indestructible  in  the  ordinary  sense,  and 
the  trouble  caused  by  the  deterioration  of  wires 
insulated  in  the  ordinary  manner  is  effectually 
overcome. 


THE    ELECTRIC    AGE. 


ACTION  OF  ACCUMULATOR  CELLS  WITH 
DYNAMO.* 

When  a  dynamo  is  charging  accumulator  cells 
used  in  conjunction  with  electric  lighting  the 
E.M.F.  on  the  lines  is  raised  at  least  10  per  cent., 
and  this  may  cause  injury  to,  or  may  break  the 
lamps.  This  rise  of  pressure  is  of  no  consequence 
when  charging  ceases  before  lighting  hours,  but  in 
general  there  is  no  certainty  of  this  being  done  ; 
therefore,  measures  have  to  be  taken  to  keep  at  all 
times  the  E.M.  F.  within  the  proper  limits.  Dyn- 
amos give  different  E.  M.F's.  for  different  currents 
taken  from  them  when  running  at  full  speed. 
These  variations  may  be  drawn  diagramatically. 
represented  by  curves  called  "characteristics," 
and  every  dvnamo  has  its  own  peculiar  curve.  A 
perfect  machine  would  give  the  same  E. M. F.  for 
all  currents  when  running  at  one  speed  and  the 
curve  would  become  a  straight  line.  Good  dyn- 
amos have  curves  approaching  this  form  for  all 
currents  within  their  capacity.  The  shunt-wound 
dynamo  is  best  suited  for  charging  an  accumu- 
lator. The  series  and  compound-wound  dynamos 
are  liable  to  have  the  polarities  of  their  field  mag- 
nets reversed,  should  the  E.  M.  F.  at  the  terminals 
approach  very  near  to,  or  fall  below  that  of  the 
cells,  when  great  damage  may  be  caused  before 
the  cut-outs  have  had  time  to  act. 

In  a  series  wound  machine  the  E.  M.F.  rises 
with  an  increased  current ;  in  a  shunt-wound  dyn- 
imo  the  reverse  takes  place,  and  the  compound 
nachine  is  wound  partly  series,  partly  shunt,  so 
hat  the  E.M.  F.  is  practically  constant  at  a  particu- 
ar  speed  for  all  currents.  Only  the  shunt  dynamo 
;laims  special  attention  here.  This  dynamo  has  a 
ailing  curve  (i.  e.,  the  E.M.  F.  falls  as  the  current 
n  the  outside  circuit  is  increased),  due  to  three 
easons  ;  First,  the  armature  absorbs  more  E.  M.  F. 
is  the  current  is  increased  ;  second,  as  the  outside 
esistance  is  lowered  the  shunt  current  becomes 
ess  and  the  field  weakens  ;  third,  the  current  in 
he  armature  reacts  upon  the  field.  As  the  out- 
ide  resistance  is  increased,  the  E  M.  F.  rises  to 
he  work.  Many  have  supposed  that  a  shunt 
nachine  will  always  respond  to  the  work  in  a 
lefinite  and  suitable  manner.  This  is  not  the  case 
n  good  dynamos,  because  by  reason  of  their  con- 
duction the  curve  is  nearly  straight  for  all  cur 
ents  within  their  capacity,  and  such  modern  dyn- 
imos  are  in  general  use,  although  those  with  fall- 
ings curves  have  certain  advantages  in  small  instal- 
^itions  where  waste  is  not  of  great  consequence, 
f  the  terminals  of  a  shunt  dynamo  are  short  cir- 
uited  no  current  flows,  because  no  current  tra- 
erses  the  shunt  circuit  to  create  a  field. 

Dynamos  give  a  different  E.M. F.  in  proportion 
lo  the  speed,  but,  if  a  much  higher  E.  M.  F.  be  re- 

tuired  than  was  originally  intended,  then  two 
lings  must  be  considered.  The  first  is  to  ascer- 
ain  whether  the  armature  is  strong  enough  to  with- 
tand  the  increased  speed  ;  and  secondly,  whether 
:  will  become  necessary  that  the  shunt  resistance 
hould  be  increased  by  inserting  an  outside  resist- 
nce  to  prevent  too  much  current  passing  and  the 
'ire  becoming  too  hot. 
In  dynamos  intended  to  run  at  two  speeds  it  is 
sual  to  place  the  shunts  parallel  for  slow  rates  and 
eries  for  fast ;  in  this  way  the  use  of  an  outside 
isistance  is  avoided.  The  E. M.  F.  and  speed  are 
ot  exactly  proportional,  for  as  the  E.  M.F.  rises 
lore  current  is  sent  round  the  field  magnets,  and 
le  field  becoming  stronger  the  E.M.F.  has  an  in- 
rease  due  to  this  cause  also,  inasmuch  the  iron  of 
le  magnets  is  not  near  saturation  point  in  modern 
ynamos,  except  where  they  have  been  made  for 
>me  special  purpose.  Yet,  within  small  limits, 
ie  speed  and  E.  M.  F.  may  be  taken  as  varying 
>gether  directly,  after  the  speed  for  which  the  ma- 
rine was  intended  to  run  has  been  reached.  The 
stations  between  the  speed  (limited  by  the  strength 
F  the  armature),  field,  and  resistance  of  the  arma- 
ire  are  the  data  which  determine  the  E.M.F.  and 
irve  ;  and  the  diameter  of  the  armature  wire 
mits  the  current,  which  can  be  produced  without 
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injury  to  the  machine.  The  general  behavior  and 
qualities  of  the  dynamo  have  now  been  considered. 

As  to  the  cells,  their  E.M.F.  is  practically  con- 
stant, but  rises  somewhat  as  the  charging  proceeds, 
and  mostly  at  the  end  of  the  charge. 

Three  things  may  occur  when  the  dynamo  and 
cells  are  combined  : 

1.  The  dynamo  may  have  an  E.  M.F.  higher  than 
that  of  the  cells.     In  this  event  they  will  charge. 

2.  The  E.M.F.  of  the  two  may  be  equal,  con- 
sequently no  current  passes. 

3.  The  E.M.F.  of  the  dynamo  may  be  less  than 
that  of  the  accumulator ;  or,  in  other  words,  it 
would  be  more  correct  to  say  that  the  building  and 
dynamo  leads  are  one  and  the  same,  with  the  accu- 
mulator placed  between  them  in  the  same  way  as 
a  lamp ;  it  is  necessary  to  examine  what  occurs 
when  a  current  is  flowing  in  these  mains.  Case  3 
may  be  passed  over,  because,  should  it  occur,  it 
must  be  regarded  as  due  to  neglect  or  accident. 

In  case  1  it  is  evident  that,  so  long  as  the 
E.M.F.  is  higher  than  that  of  the  cells,  all  cur- 
rents going  to  house  mains  must  come  from  the 
dynamos  ;  this,  in  fact,  supplies  the  light  and 
charges  at  the  same  time. 

In  case  2  half  the  current  is  supplied  from  the 
cells  and  half  from  the  dynamos.  But  it  does 
not,  in  practice,  necessarily  follow  in  this  pro- 
portion, unless  the  resistance  of  the  dynamo 
leads  be  extremely  small  and  the  internal  re- 
S'stance  of  the  battery  very  low. 

There  is,  however,  one  more  case  in  con- 
sidering the  house  leads.  It  is  possible  to  raise 
the  E.M.F.  of  the  dynamo  slightly  above  that 
of  the  cells,  so  as  not  appreciably  to  charge 
them,  and  yet  supply  the  current  to  the  house. 
This  is  termed  the  "balancing  point."  and  the 
advantage  is  gained  of  obtaining  a  steady  light. 
The  charging  current  must  not  be  switched  on 
until  the  E.M.F.  of  the  dynamo  is  higher  than 
that  of  the  cells,  say  from  5  to  10  per  cent. ;  and 
the  proper  moment  to  switch  on  mav  be  ascer- 
tained by  observing  a  vo'tmeter.  For  the  volt- 
meter may  be  substituted  two  lamps  similar  to 
each  other  placed  side  by  side,  one  lit  from  the 
dynamo  and  one  from  the  cells.  The  current  is 
switched  on  when  the  lamp  from  the  dynamo  is 
observed  to  be  the  brighter  one.  But  the  best 
way  is  to  have  an  automatic  switch  putting  on 
the  current  when  the  correct  E.M.F.  is  reached. 
Such  an  instrument  consists  of  an  E.M.F.  re- 
gulator which  sends  a  current  to  the  mercurial 
switch  when  the  E.  M.  F.  is  sufficiently  high, 
and  another  current  when  it  falls  below  the 
proper  amount;  thus  making  or  breaking,  by 
means  of  this  controlled  switch,  the  dynamo 
and  accumulator  circuit.  The  switch  is  made 
two-way  to  permit  the  current  from  the  dyna- 
mo, when  the  charging  current  is  broken,  go:ng 
through  a  resistance,  passing  a  current  equal 
to  that  for  charging  the  cells,  whereby  shock  to 
the  machinery  is  avoided.  Hence  no  difference 
is  produced  in  the  load  at  the  moment  of  putting 
the  current  to  the  accumulator. 

The  construction  of  the  E.M.F.  regulator  is 
as  follows  :  A  eoil  having  a  resistance  of  about 
4,000  ohms  surrounds  two  soft  iron  bars,  one 
movable  horizontally,  being  pivoted.  For  con- 
venience the  coil  is  divided  into  four  sections, 
and  is  joined,  voltmeter  fashion,  and  those  two 
points  upon  the  mains  where  the  charges  in 
E.M. F.  are  to  actuate  the  instrument.  The 
bars  of  soft  iron  are  bent  in  such  a  manner  as 
to  resemble  when  joined,  two  elongated  letter 
"U's"  with  their  curved  ends  joined  together. 
When  a  current  pas-es  through  the  coil  the 
whole  system  becomes  magnetic  ;  and  in  con- 
sequence of  the  peculiar  form  given  to  the  bars, 
the  movable  one  will  be  dispelled  by  repulsion 
and  not  by  attraction,  since  the  polarities  at 
each  end  of  the  instrument  are  the  same  for 
both  bars,  the  effect  at  one  end  being  doubled 
by  that  at  the  other  extremity.  The  movable 
bar  at  one  end  carries  an  adjustable  weight 
similar  to  that  of  a  steelyard.  At  the  other  it 
carries  a  short  rod  to  which  is  attached  a  con- 
tact arrangement  consisting  of  a  holder  with  a 
thick    wire  of  platinum  in   it.     This    movable 


swinging   contact  piece  may  touch  an  upper  or 
a  lower   platinum    contact  fixed  to  the  frame  of 
the   instrument.     Its  action    is  thus  :  in  a   100- 
volt  installation,  if  the  weight  is  so  adjusted  that 
1 10  volts  is  the  pressure  of  the  current  traversing 
the  coil,  then  the   swinging  contact  touches  the 
lower    fixed    contact,    and     a   current     passes 
through  the  movable  arm  to  this  fixed  contact, 
and  onwards  through  a  wire  to  one  end  of  the 
coil  upon  the  magnet  forming  part  of  the  con- 
trolled  switch,  which    has  the  other  extremity 
connected    with     the    opposite    lead,    thereby 
causing  the  switch  to  act  and  place  the  dynamo 
on  to  the  accumulator.     When  the  E.M.F.  falls 
below  108,  the  tepulsion  between  the  fixed  and 
movable  magnets  is  no  longer  powerful  enough 
to  overcome   the  weight,  and  the  movable  con- 
tact comes  against  the   upper  fixed  contact,  and 
a  current  is  sent  to  the  magnet  coil  on  the  con- 
trolled    switch    through    another    wire,    which 
causes   it   to  react  in  the  reverse  way.  and  the 
dynamo  is  taken  off  the  cells.     The  weight  may 
be  adjusted  for  the    instrument   to  work  at  any 
other  E.M.F.,  but,  if  employed    on    circuit  of 
very  low  pressure,  naturally  the   coil  would  be 
wound  with  a  lower  resistance.     The  difference 
in    the    pressure   between    the  putting  on  and 
taking    off  the  cells   from  the  dynamo  is  regu- 
lated  by   adjusting  the  difference  between  the 
upper  and  lower  fixed  contacts  which  permits  of 
the   movable    contacts     having    a    longer    or 
shorter   free   swing.     The  longer  the  swing  the 
greater  will  be  the  difference. 


Electric  Cars  in  Sioux  City. — The  electric 
street  railway  in  Sioux  City,  Iowa,  was  tested 
on  March  30th,  and  everything  worked  satis- 
factorily. A  motor  car  was  run  over  the  line 
and  created  great  enthusiasm  among  the 
citizens.  The  system  used  is  that  of  the  Sprague 
Electric  Railway  and  Motor  Company,  and  the 
plant  cost  $250,000.  The  system  covers  fifteen 
miles  of  track,  much  of  it  being  double.  Iron 
supporting  posts  are  used  in  the  business  sec- 
tion of  the  town,  and  wooden  ones  outside. 
The  power  is  derived  from  a  350  horse-power 
engine,  and  two  Edison  dynamos  will  be  used. 
Each  car  will  be  lighted  with  three  Edison  in- 
candescent lamps.  It  is  expected  that  the  line 
will  be  in  full  operation  by  the  middle  of  the 
month.  The  rolling  stock  equipment  will  con- 
sist of  25  motor  cars,  25  passenger  coaches,  and 
five  combination  motor  and  passenger  cars. 
The  citizens  are  jubilant  overtheirelectric  road. 
Even  the  street  car  horses  and  mules  have 
caught  the  infection,  as  noted  by  the  reporter 
of  a  local  daily  paper.  He  is  a  keen  observer, 
and  remarks  that  these  much  abused  animals 
"  wore  an  expression  of  rest  and  peace  on  their 
faces." 

Mr.  Edison's  Early  Lamps. — In  his  early  ex- 
periments with  the  incandescent  lamp  Mr.  Edi- 
son used  platinum,  using  fine  wire  of  that  ma- 
terial coiled  into  a  spiral,  so  as  to  concentrate 
the  heat,  and  produce  incandescence.  The 
same  current,  when  the  wire  was  stretched 
out,  produced  only  a  red  heat.  A  metal 
rod',  placed  inside  the  coil,  was  so  ar- 
ranged that  when  the  temperature  approached 
the  point  of  fusion,  the  expansion  of  the  rod 
closed  a  short  circuit,  which  reduced  the  cur- 
rent. The  contraction  of  the  rod  produced  by 
the  cooling  opened  the  circuit  and  increased 
the  current,  and  consequently  greater  incandes- 
cence followed. 

Branch  Office  Opened. — The  Aluminum  Bat- 
tery, Electric  Light  and  Power  Company,  of  96 
Liberty  street,  New  York,  opened  a  branch  of- 
fice at  Newark,  N.  J.,  April  7th.  It  is  situated 
at  the  corner  of  Broad  and  Mechanic  streets. 
This  is  the  second  branch  office  opened  by  this 
company,  the  first  one  being  at  New  Haven, 
Conn. 

Value  of  a  Dyne. — One  dyne  equals. 000002 24 
-f-  lb.  One  pound  equals  44 5, 9°°  dynes,  ap- 
proximately. 
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THE     ELECTRIC    AGE. 


THE  CONDENSER  AND  THE  TANGENT 
GALVANOMETER. 

A  condenser  consists  of  a  number  of  alternate 
layers  of  tin  foil  and  paraffined  paper  or  some 
other  dielect'ic,  arranged  in  such  a  manner  as 
to  fulfill  the  requirements  of  a  Leyden  Jar. 
(Fig.  i).  The  straight  vertical  lines  represent 
the  sheets  of  tin  foil  and  the  spaces  between 
them  the  paraffined  paper.  One  series  of  plates 
indicated  by  the  lower  pr  jecting  lines,  and 
which  constitutes  the  outer  coating  of  the  con- 
denser, is  fastened  together  and  attached  to 
one  of  the  binding  posts  G  connected  with  the 
ground.  The  other  serifs  (corresponding  with 
the  inner  coating  of  the  Leyden  Jar)  is  bunched 
together  in  sets,  each  set  being  attached  to  its 
respective  plug  block  bearing  the  figures  which 
correspond  with  the  number  of  plates  in  that 
particular  set. 

The  number  of  such  plates  usually  employed 
in  a  condenser  of  the  Western  Union  pattern  is 
ioo  (except  where  a  higher  capacity  is  required) 
divided  up  into  series  of  4,  8,  16.  32,  and  ~: 
When  the  plugs  are  a'l  inserted  the  condenser 
measures  its  full  capacity,  but  will  have  only  a 
fractional  part  of  its  value  when  any  of  the  holes 
remain  unplugged.  For  instance,  if  the  total 
capacity  of  the  condenser  be   five  microfarads 
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FIG.  1 

(M.  F.'s)  the  respective  value  of  each  plugged 
series  will  be  as  follows  : 

4  sheets  =  TJg  of  5  M.  F.=    .2  M.  F. 

8  sheets  =  Ja  of  5  M.  F.=    .4  M.  F. 

16  sheets  =  fa  01   5  M   F  =    .8  If.  F. 

32  sheet?  =  fa  of  5  M.F.=  i.6  M.  F. 

40  sheets  =  fa  of  5  ML  F.=  2  0  M.  F. 


100  sheets: 


Total.  5.0  M.  F. 


A  microfarad  is  the  one  millionth  part  of  a 
farad,  which  is  the  unit  of  capacity,  and  is 
equal  to  the  cha'ge  which  would  be  produced 
in  a  condenser  cf  unit  1  ap'city  by  an  electro- 
motive force  of  one  volt  acting  through  a  re- 
sistance of  one  ohm  in  a  second  of  time. 

The  object  of  the  condenser  has  been  briefly 
stated  in  its  connection  with  duplex  and  quad- 
ruples wo: kin?,  and  it  need  only  be  remarked 
here  that  when  a  current  of  electricity  flows 
from  a  battery  into  that  series  of  i>lat'S  connect- 
ed with  the  line  s  de  of  the  c  ndenser,  it  acts 
inductively  across  the  dielectric  upon  the  op- 
pos  te  plates  connected  wi«h  the  ground,  caus- 
ing each  se  ies  to  become  cha  ge  1  with  an  un- 
like kind  of  electricity.  The  recip^oca'  at  ac- 
tion of  these  tw  different  charg  s  permits  the 
electricities  to  accumulate  and  b  come  fixed 
upon  the  o:  posite  su- aces  of  the  plates  until 
conne  tion  with  the  battery  is  broken.  When 
this  occurs  ;he  fixed  electric  lies  are  rel  ased 
and  the  discharge  wl  uh  takes  p'ace  s  u  ilized 
to  ov-rcome  the  eTects  of  a  similar  discharge 
taking  place  from  the  line  wire. 


THE    TANGKKT    GALVANOMETER. 

In  Fig.  2  is  shown  the  arrangement  and  con- 
nections of  the  coils  and  resistances  of  a  very 
useful  and  convenient  form  of  tangent  galvano- 
meter in  use  at  many  of  the  large  offices  of  the 
Western  Union  Telegraph  Co.  for  general  test- 
ing purposes. 

It  is  provided  with  five  coils  of  wire  of  o,  1, 
10,  50,  and  200  ohms  resistance  respectively, 
wound  in  a  groove  in  the  circumference  of  a 
ring,  which  is  the  essential  f-ature  of  this  kind 
of  galvanometer.  The  method  of  connecting 
up  the  various  coils  with  their  bra-s  blocks, 
correspondingly  numbered,  will  be  sufficiently 
understood  by  reference  to  the  figure.  There 
are  also  three  resistance  coils  of  10.50c,  and 
5,000  ohms  respectively,  placed  in  the  base  of 
the  instrument  and  arranged  in  the  manner 
seen  at  the  right  hand  side  of  the  figure  Any 
of  the  last-named  coils  can  be  cut  out  of  circuit 
by  inserting  a  plug  in  its  proper  place. 

A  current  entering  the  right  hand  termiral 
post  of  the  ga'vanometer  and  leaving  by  the 
left  hand  terminal,  with  the  plugs  inser  ed  as 
shown,  would  short  circuit  all  the  coils  on  the 
right,  and  simply  pass  through  the  o  coil  of  the 
galvanometer,  which  consists  of  a  copper  strip 
offering  practically  no  resistance  to  the  current 
This  coil  is  chiefly  used  for  battery  measure- 
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ments  and  for  currents  of  great  strength,  which 
would  too  powerful}-  affect  the  needle  in  pas- 
sing through  a  larger  number  of  convolutions. 
By  removing  the  plug  from  o  and  inserting  it  in 
any  of  the  other  plug  holes,  the  coi  or  coils, 
whose  total  resistance  is  marked  opposite,  are 
included  in  the  c'rcuit. 

The  small  magnetic  needle  .Y.S'  is  placed  hor- 
zontally  in  the  centre  of  the  circle  and  should 
stand  parillel  to  the  coils  after  taking  up  its 
natural  position  in  the  magnetic  meridian,  or. 
in  other  words,  when  it  is  pointing  north  and 
south.  The  needle  s  provided  with  an  index 
pointer,  attached  at  right  angles  to  it.  for  read- 
ing off  the  deflect  ons  of  the  needle  on  either  of 
the  scales  provided  for  that  purpose.  One  of 
these  scales  is  graduated  to  true  or  geographi 
cal  degrees  and  the  other  to  divisions  propor- 
tional to  the  tangents  of  those  degrees. 

Now.  as  the  currents  deflecting  the  needle 
are  proportional  to  the  tangents  of  the  angles 
of  deflection,  it  will  be  necessary,  if  we  take 
our  read  ngs  on  the  degree  scale,  to  convert 
those  readings  to  tangents  by  reference  to  a 
table  of  'angents  and  then  work  out  the  formula 
having  reference  to  thesrength  of  currents.  If, 
for  example,  one  current  gives  a  deflection  of 
and  another  of  200  their  relative  ?trength 
will  be  as 

tan  io°  :  tan  200. 
Now.  tan  io°  =  .  176,  and  tan  200  =  3*4  :  there- 
for   the  str  ngths  are  as  1  :  2.  z~  (nea  ly). 

I      how  ver.    the  readings   te  t  ken   on  the 
tangent  scale  no  reductions  are  necessary,   as 


the  deflections  are  accurately  proportional  to 
the  tangents,  and  a  current  which  diives  the 
needle  through  twenty  such  divi-ions  w  11  have 
double  the  strength  of  one  which  drives  it 
through  only  ten  di-isions,  and  so  on,  so  that 
for  equal  increments  ot  current  there  are  equal 
increments  of  deflection. 

The  tangent  divisions  are,  h  wever.  much 
closer  together  than  those  of  the  ordinary  de- 
grees, and  the  liability  to  err'  r  in  taking  obser- 
vations is  greater,  hence  it  is  considered  de>ir- 
able,  «hen  time  is  no  object,  to  use  the  decree 
scale  and  work  out  the  resu  ts  in  the  manner 
described. 


THE  LONG  DISTANCE  TELEPHONE 


When  the  long-distance  telephone  system 
was  esta'  lished  it  was  predicted  by  many  en- 
thus  asts  that  the  business  of  the  telegraph 
companies  would  be  to  a  great  extent  absorbed 
by  the  telephone.  This  prophecy,  however, 
never  mater. alized.  On  the  contrary,  the  long 
distance  telephone  has  actually  increased  the 
business  for  the  telegraph  c  mpanies.  In  a 
recent  conversation  with  a  prominent  officer  of 
the  long  distance  telephone  company  a  rep- 
resen'ative  of  the  Eleciric  Age  learned  some 
very  int-re-ting  facts.  During  the  conversa- 
tion on  the  above-named  subject  the  gentleman 
in  question  stated  that  the  long-di-tance  tele- 
phone had  not  robbed  anybody  or  any  com- 
pany of  his  or  its  business  or  any  portion  of  it, 
The  telephone  had  created  a  bus  ness  of  its 
own,  for  the  transaction  of  which  no  other 
known  medium  of  communication  could  be 
u-ed.  An  instance  of  this  was  a  recent  meet- 
ing of  directors  of  a  large  corporation.  The 
meeting  was  held  in  New  York  and  there  were 
two  or  three  directors  in  Boston  who  found  it 
quite  impossible  to  get  to  New  York,  but  whose 
presence  at  the  meeting  was  necessary.  The 
long-distance  telephone  was  brought  to  the 
rescue  of  the  directors  in  their  dilemma.  The 
Bo-ton  directors  were  previously  notified  to  be 
on  hand  at  the  appointed  hour,  in  their  Bostoa 
office  that  the  meeting  would  be  held,  and 
that  the  telephone  would  be  used  for  the  pur- 
pose of  communic-tion  between  the  separated 
parties.  The  transactions  of  the  meeting  were 
accordingly  heard  by  the  Boston  gentleme™ 
over  the  telephone,  and  they  were  kept  as  well 
posted  of  everything  that  was  done  as  though 
they  were  present  in  New  York  in  person.  The 
Boston  party  cast  their  votes  over  the  telephone, 
which  were  duly  recorded  'The  Courts  have 
held  that  telephonic  affirmations  are  legal,"  said 
the  gentleman,  "  so  thee  is  no  reason  why  a 
quorum  cannot  be  made  up  in  this  way  at  any 
time,  and  a  meeting  held." 

Now.  this  is  an  example  of  one  class  of 
business  that  the  long  di-tance  telephone  has 
created  for  itself,"  continued  the  speaker.  No 
telegraph  nor  mail  service  could  answer  the  pur- 
pose to  which  the  telephone  was  put  in  this 
cas°." 

The  official  told  t  f  another  case  of  peculiar 
use  to  which  the  telephone  was  put.  A  mer 
chant  in  this  city  who  had  a  long  distance  tele- 
phone in  his  office  wanted  to  close  a  business 
transaction  with  a  gent'eman  who  was  present 
in  the  formers  office.  The  merchants  partner 
was  in  Philadelphia  and  it  was  nec-ssan  for 
him  to  be  a  party  to  the  transaction.  The  tele- 
phone was  broight  inta  us"  and  th*  two  part- 
ners closed  the  deal  with  the  third  par  y  Be- 
fore the  tel- phone  was  pressed  into  service 
however,  the  New  York  partner  came  to  the 
telephone  headquarters  and  requested  that  the 
mouth-piece  of  his  phone  be  adjusted  in  such  a 
way  that  he  could  talk  to  his  partner  and  a:  the 
same  time  lo  k  direct 'y  into  the  face  of  the  gen- 
tleman with  whom  the  transaction  was  to  be 
car  ied  on.  H  s  reason  for  this  was  that  when 
h-  transa^'ed  any  business  with  any  man  be 
want  d  to  look  the  man  square  in  the  face,  and 
the  way  the  mouth-piece  was  then  placed,  he 
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could  not  do  that  and  talk  to  his  partner  at  the 
same  time.     The  position  of  the  mouth-piece  was 
i  changed  to  suit  him,  and  the  deal  was  made  to 
his  entire  satisfaction  in  consequence. 

The  nearest  approa  h  to  infringement  on  the 
telegraph  business  is  the  use  of  the  telephone 
for  newspaper  press  dispatches.     This  service  is 
as  yet,  however,  limited.     A  Philadelphia  daily 
paper  gets  some  of  its  news  by  te'ephone  direct 
from  New  York,  and  heads  such  "By  Telephone.  " 
Probably  the  first  instance  of  such   use  of  the 
i  telephone  is  that  between  Chicago  and  Racine, 
Wis.     The  Associated  Press  has  tor  some  years 
been  sending  news  to  a  Racine  paper  by  tele- 
|  phone.     The  United  Press  serves  papers  in  Port 
j  Jervis,    Middletown  and  Poughketpsie,   N.  Y. , 
by  telephone  from  Newburgh. 
After  the  interviews  Thk  Electric  Age  repre- 
|  senta'ive  conversed  over  the  telephone  with  a 
i  gentleman    in    Boston,  and   the  clearness  with 
which  the  words  were  reproduced  was  remark- 
able.     The  same  was  the  case  in  subs-quent 
conversation    with    Troy,    N.    Y.     1her<±    was 
an  entire  absence  of  all   the  inductive  effects 
so  common  on  local  telephones       In  this  con- 
nection the  officers  of  the  Amerkan  Bell  Tele- 
phone Company  say  thatbefore  long  the  tele- 
phone   system    of    New   York    will    be    a  joy 
instead   of  a  nuisance.      It  is  much  more  satis- 
factory  to    talk    with    Boston    or  Philadelphia 
than    between    any    two    points    in    the    city. 
This    is     because     the     longest     circuits     are 
metallic,   while    most  of  the  local  circuits  are 
completed     by    a    ground    connection.     With 
such   a  circuit  induction  is    inevitable,    so  the 
company  is  gradually  making  its  local  circuits 
all  metallic. 

LINK  BELTING. 


For  the  successful  operation  of  a  dynamo  it  is 
absolutely  necessary  that  the  speed  of  the  arma- 
ture should  be  steady.  The  transference  of  the 
power  of  the  engine  to  the  dynamo  is  usually 
effected  by  belting,  and  great  care  is  necessary 
to  avoid  any  unevenness  in  the  motion.  De- 
tects in  the  construction  of  belting  are  liable  to 
cause  variations  in  the  speed  of  the  armature, 
and  frequently  a  bad  joint  in  the  belt  is  sufficient 
to  affect  the  light  in  circuit  bv  the  jar  produced 
in  the  armature  by  the  poor  joint.  Many  im- 
provements have  been  made  in  the  manufacture 
of  belting  with  a  view  to  obviating  all  of  these 
difficu'ties  but  the  most  successful  results  have 
been  obtained  by  the  American  Leather  Link 
Belt  Company,  of  this  city.  Their  link  belting 
ii  well  known,  and  is  very  extensively  used  in 
1  e'ectric  light  stations. 

Belting  made  from  links  of  leather  is  an  old 
device,  and  was  originally  intended  to  utilize 


fig.    i . 

scrap-leather ;  but  it  was  soon  found  that  such  a 
grade  of  stock  would  not  answer  for  the  belt 
made  by  this  company,  and  in  their  American 
Patent  Joint  Link  Belt  they  use  only  the  most 
solid  parts  of  pure  oak  tanned  leather,  each 
piece  being  carefully  selected  before  the  links 
are  cut. 

*  When  the  President  of  the  company,  Mr. 
Charles  A.  Schieren,  undertook  to  introduce  the 
"Original"  Link  Belt  into  this  country,  he 
found  that  the  belt  as  then  made,  with  one  bolt 
to  its  entire  width,  was  not  sufficiently  well 
adapted  to  positions  where  the  pulleys  were 
crowned,  and  after  various  trials  and  experi- 
ments the  American  Patent  Joint  was  finally 
adopted  as  being  far  superior  to  any  other,  in 


retaining  an  equal  strength  in  all  parts  of  the 
belt  and  insuring  a  perfect  adaptation  to  the 
crowning  of  a  pulley,  besides  bringing  the  belt 
to  a  bearing  surface  of  its  entire  width  ;  and 
now,  after  three  years'  trial,  this  American  Joint 
(see  Fig.  i)  has  proven  an  entire  success. 

The  leather  is  carefully  selected,  only  the 
most  solid  being  used.  It  is  then  cut  into  links, 
the  machinery  for  this  work  being  of  special  de- 
sign and  is  now  considered  the  most  complete 
machinery  in  existence  for  the  purpose  (see 
Fig.  2). 


making  the  belt  ready  for  the  last  but  one  of  the 
most  important  features,  that  of  sand  papering 
and  stretching.  This  sand-papering  brings 
each  link  down  to  a  perfect  bearing  surface 
leaving  it  perfectly  smooth,  and  taking  from  the 
belt  all  possible  stretch. 

A  bolt  cutting  and  a  burr  machine  have  lately 
been  added  to  the  plant,  as  they  were  found 
necessary  in  order  to  get  wire  of  a  uniform 
temper  and  to  enable  the  company  to  fill  orders 
for  odd  widths  more  promptly. 

The  use  of  link  belting  has  the  advantage  of 


FIGS.     2    AND    3 ASSORTING    AND    CUTTING    MACHINES. 


After  the  links  are  cut  they  next  pass  through 
the  assorting  machine,  a  most  effective  arrange- 
ment (Fig.  3),  which  assorts  them  very  accu- 
rately into  five  different  thicknesses  ;  the  thick- 
est links  are  used  for  headers  or  outside  links, 
and  are  counter-sunk  on  the  drilling  machine 
(Fig.  4)  to  bring  the  bolt  end  or  burr  flush  with 
edge  of  belt. 

After  this  assortment  they  pass  to  the  build- 
ing up  tables  (Fig.  5),  which  are  adjustable, 
and  aliow  the   making  of  a  belt  from  two  to 


causing  less  strain  on  the  machinery  and  keep- 
ing the  heating  of  the  bearings  at  a  minimum, 
and  for  the  reasons  already  mentioned  it  is  of 
special  value  in  the  operation  of  dynamos. 


Edison  English  Patents. — It  is  said  that  the 
Edison-Swan  Company,  of  London,  are  taking 
steps  to  enforce  their  rights  under  Edison's 
"  feeder  "  patent  of  1880.  In  commenting  on 
the  subject  the  London  Electrician  of  March 
14th,  says  :     "Although  it  may  be  said  of  this, 
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FIGS.    4    AND    5 DRILLING    MACHINE    AND    BUILDING    UP. 


twenty-four  inches  in  width,  and  in  clamping 
are  held  in  proper  ^position  for  riveting.  This 
machine  required  a  great  deal  of  study  to  bring 
it  to  its  present  state  of  perfection. 

Aft>:r  the  belts  are  riveted  they  are  passed 
through  the  laying  over  or  flattening  machine 
which  throws  back  the  hinge  or  joint  into  place, 


as  indeed  of  almost  every  other  patent  in  ex- 
istence, that  anyone  setting  himself  to  solve 
the  particular  problem  in  question  would  prob- 
ably have  arrived  at  the  same  result ;  it  must 
be  admitted  that  Edison  had  at  a  very  early 
date  grasped  the  difficulties  of  the  case  and  the 
best  way  of  overcoming  them.'' 
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SOME  POINTS  OX   DYNAMO  AND  MOTOR 
DESIGN. 

{Continued from  page  '). 

given  presently — that  the  heat  gen»rated  in  the 
winding  shall  be  constant.  Since  the  waste  is 
constant,  the  point  of  maximum  efficiency  coin- 
cides, then,  wiih  that  of  maximum  output.  If 
the  copper  on  the  outside  of  the  armature  is 
considered  as  a  shell  of  /  thickness,  we  may. 
within  the  limits  of  our  enquiry,  take  the  cur- 
rent that  may  be  carried  to  generate  the  same 
heat=  ,  A  The  E.M.F.  produced  will  be  pro- 
portional to  the  radial  depth  of  the  armature 
core  r,  and  assuming  in  each  case  the  same  de- 
gree of  saturation,  the  greatest  output  for  a 
given  radial  depth  of  armature  is  obtained 
when  r  y/ 1  is  a  maximum.  This  occurs  when 
the  exterior  layer  of  copper  is  about  one-fourth 
the  depth  of  the  armature  core,  the  output  for 
different  proportions  between  iron  and  copper 
being  shown  by  the  curve,  fig.  zi.  In  the  dia- 
gram the  base  line.  a.  b,  represents  half  the 
radial  depth  of  the  armature  over  the  winding, 
distances  measured  from  left  to  right  giving  the 
thickness  of  the  exterior  shell  of  copper.  The 
ordinates  represent  the  output  A  dotted  line, 
c,  d.  is  erected  at  the  point  of  maximum.  It 
may  be  assumed,  without  any  great  error,  that 
the  weight  per  unit  length  of  circumf-rence  is 
constant,  however  the  proportions  vary,  so  that 
the  curve  may  be  taken  to  represent  maximum 
output  for  a  given  weight  as  well  as  for  given 
dimensions.  With  a  square  or  bar  winding 
this  is  about  correct 

It  will  be  observed  that  the  relation  of  cop- 
per to  iron  can  be  varied  considerably  without 
making  much  difference  to  the  output.  An 
armature,  for  instance,  in  which  the  core  is  six- 
times  the  thickness  of  the  copper,  gives  the 
same  efficiency  as  one  in  which  the  relation  is 
2.-5.  and  the  output  is  in  each  case  only  3  per 
cent,  below  the  maximum.  The  relti  n  for 
greatest  efficiency  is  quite  independ-nt  of  the 
degree  of  saturation  to  which  the  core  is  carried, 
or  the  temperature  at  which  the  machine  is 
worked. 

The  effect  of  hysteresis  is  to  reduce  the  height 
of  the  ordinates.  and  to  disp'ace  the  point  of 
maximum  efficiency  to  the  right  The  current 
which  can  be  taken  from  the  armature  is  a 
little  greater  than  ,■  /,  on  account  of  the  heat 
from  hysteresis  diminishing  as  the  core  is  re- 
duced in  thickness.  But  imagining  that  in  all 
cases  the  core  is  saturated  to  the  same  degree, 
the  difference  in  the  amount  rf  heat  generated 
from  this  source  is.  within  thel-mitsof  practice, 
so  small  a  percentage  of  the  whole  that  its  effect 
on  the  shape  of  the  curve  may  be  quite 
neglected. 

Machines  are  not  always  designed  so  that  the 
proportions  give  maximum  output,  since  oth-r 
considerations  arise  besides  that  <  f  the  best  re- 
sult from  the  armature  considered  by  itself.  The 
question  of  magn-  tizing  the  core  has  to  receive 
attention,  and  the  question  is  resolved  into, 
what  is  the  best  proportion  for  the  machine, 
considered  as  a  who'e  ?  The  an  wer  to  this  de- 
pends eniirelv  upon  the  design.  In  the  Phoenx 
dynamos  we  work  between  th"  limits  given  by 
the  two  vertical  dotted  lines,  e,  f,  and  g  h.  in 
fig.  si,  finding  that  there  we  oMain  the  b-'t  re 
suits.  If  we  worked  to  the  right  we  should  get 
a  greater  output,  we  should  have  a  greater  air 
gap,  a  diminished  flux  through  the  armature 
core,  bu',  on  account  of  the  increased  stray  fi  Id. 
about  the  same  flux  in  the  magnets.  The  mag- 
netizing force  and  the  compensating  tuns  on 
the  magnets  would  be  increased  somewhat, 
while  the  cro-s  induction  would  reman  about 
the  same.  As  regards  th  s  last  point,  it  is 
worthy  of  note  that  the  tendency  to  spa'kmg, 
with  the  usual  clearance  spaces  remain  about 
the  same  for  considerable  variation  in  the  pro- 
portion of  copper  to  iron.  Increasing  the  cop- 
per does  not  increase  the  length  of  the  air  gap  in 


the  same  ratio,  but  in  a  ratio  rather  greater 
than  1  /.  or  than  the  current  which  can  be  taken 
from  the  armature.  At  thesim"  t>me  the  rad  al 
depth  of  the  core  is  diminished  the  final  result 

being  that  ' : is      about      constant    within 

r 

the  limits  of  practce.  For  drum  arma- 
tures the  re'ation  for  maximum  output  can  be 
smilarly  determined,  and  similar  conditions 
fix  the  limit  of  departure  from  the  maximum. 
One  point  with  reference  to  these  considera- 
tions should  be  noticed,  and  that  is,  that 
neither  for  cvlinders  nor  drums  does  the  point 
of     maximum  efficiency    or    output    coincide 

with  the  point  at  which or 

'  weight  of  copper 

is  a  maximum,  and  that  these 


volts 


yards  of  copper 

ratios,  as  app'ied  to  compare  the  performance 
of  dynamos,  are  accordingly  misleading. 
Given  a  limiting  temperature,  the  only  factors 
upon  which  the  commercial  value  of  machines 
should  be  based  are  cost  and  commercial 
efficiency.  Whether  the  magnets  shall  be  made 
of  wrought  or  cast  iron,  whether  there  shall  be 
a  large  amount  of  copp°rora  small  amount, 
are  questions  for  the  manufacturer  to  decide. 
In  some  cases  it  may  pay  him  to  increase  the 
copoer  and  use  cast  iron,  in  other  cases  di- 
minish the  copper  and  use  wrought  iron.  But 
the  fini-hed  product  is  to  be  judged  by  its  cost 
to  purchase  and  its  cost  to  run. 

14    Motor  Designing. 

These  considerations  naturally  bring  us  to 
the  subject  of  motor  designing;,  about  which 
there  has  been  expressed  from  time  to  time  a 
good  deal  of  difference  in  opinion.  From  the 
preceding  section  it  will  be  perceived  how  far 
we  can  go  in  the  direction  of  getting  an  in- 
creased output  from  a  given  weight  of  arma- 
ture ;  and  it  will  have  b*en  understood  from 
Sect  on  4  that  with  somewhat  lighter  field  mag- 
nets and  a  reduced  saturation  in  the  armature, 
a  larger  yield  can  be  obtained  for  the  total 
weight,  though  smaller  for  the  armature  itself. 
As  a  general  rule,  the  question  of  weight  does 
not  enter  into  dynamo  designing,  except  in  so 
far  as  cost  is  affected,  and  a  lighter  machine 
means  a  somewhat  increased  cost  for  the  out- 
put. But  in  motors  it  is  sometimes  neces? 
to  keep  the  we  ght  as  low  as  possible,  and  the 
point  to  be  emphasized  here  is  that  in  design- 
ing light  weight  motors  we  proceed  upon  lines 
precisely  simi  ar  to  those  adopted  in  designing 
l:ght-w(ight  dynamos. 

It  has  been  assertel  that  in  motors  the  arma- 
tures ought  to  be  larger  compared  with  the 
field  magnet  than  in  dynamos  :  and  by  "larger" 
must  be  meant  either  that  the  armature  cross 
section  is  greater,  or  that  the  ampere  turns  on  it 
are  more  numerous  As  regards  the  f  >rmer,  it 
has  been  shown  in  Se:iion  4  to  what  extent  the 
relation  between  the  cross  sections  of  the  arma- 
ture and  fields  influences  the  dynamo  and  the 
same  reasoning  applies  to  motors  :  as  regards 
the  latter,  curiously  enough,  the  examples  which 
I  have  given  in  Tables  II.  and  III.  show  no  over- 
loading but  about  the  same  number  of  ampere- 
turns  is  carried  as  by  dvnamo  armatures — a 
f  ct  which  does  not  favor  the  "large  armature  " 
school. 

My  own  experiments  with  series  machines, 
in  which  the  brushes  had  equal  lead  and  trail 
when  running  as  dynamo  and  motor,  seems  to 
show  that  the  difference  in  the  E.M.F.  gene- 
rated under  these  two  circumstances  is  negli- 
gible    In  Table  IV.  are  given  the  re-ults. 

The  cores  of  the  Gramme  and  Pacinotti  ar- 
matures were  constructed  of  iron  washers 
separated  from  each  other  by  paper,  while  the 
Burgin  armature  consisted  of  a  srries  of  hexa- 
gonal rings  made  of  iron  wire,  each  forced  on  to 
a  six  armed  gun  metal  spider.  The  small  dif- 
ferences in  the  last  column  may  be  readily  ac- 
counted for    in   the    case  of  the  Gramme  and 


Table  IV. — Series 

Machines  Rvn  as  Generator 

and  Motor. 

1    Revolu- 

■ 

Machme.     I  lions  per 

Vi 

C*.  I  Vj-CR- 

-inutc.    | 

1     1      1 

Gramme  Abmatvbe. 

I          820 

58 

136    |   12.0    1      98.00  1      96.00 

2.00 

Phoenix    ! 

134 

168   1     5.0        150.60       151.30 

(       1.800 

136 

168   j     4.5    1    151.00   |    153.00 
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80   I      4.5 
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64.00 

1.09 
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58 
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87 
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1.60 

1.430 
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16 
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36 
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60 

98 

4.25 
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n 

780 

59 
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10.0 

93.77    I    103.23 

9.46 

Burgin    \ 

830 

66 
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9.0 

97.3"       11      ■ 

13.40 

840 

- 

- 

4.5 

' 

16.00 

860 

" 

144 

-   N 

l"n.4"    1     113.60 

] 

1,100 

1"» 

- 

119.77    |    136.23 

1U 

164 

5.0 

130.60   |    U 

-"  .' ' 

V*  =  Difference  of  potentials  at  terminals  as  generator. 

V1  ^Difference  of  potentials  at  terminals  as  motor. 

C  =Cun-ent,  in  amperes 

R  =Kesistance  of  machine  in  ohms. 


Pacinotti  annatures  by  errors  of  observations, 
as  several  things  had  to  be  measured  simul-' 
taneously  :  but  no  allowance  for  errors  can  ac- 
count for  the  difference  in  the  case  of  the  Bur- 
gin machine.  I  talked  over  these  experiments 
at  the  time  with  Mr.  Kapp,  who  suggested  that 
the  difference  might  be  due  to  parasitic  currents 
arising  from  imperfe-t  lamination,  the  forcing 
of  the  hexagonal  rings  on  the  spiders  bringing 
the  wires  ot  the  core  into  actual  contact  at  the 
corners.  When  the  currents  are  flowing  in  the 
same  direction  through  the  machine,  the  arma- 
ture rotates  with  reference  to  the  field  in  ihe 
opposite  direction  of  course  as  generator  and 
motor.  Now,  apart  from  the  question  of  para- 
si.ic  currents,  with  an  irreguhrlv  formed  arma- 
ture like  the  Burgin — and  the  Brush  with  its 
eight  or  twelve  projections  wouli  come  in  the 
same  category  — one  is  not  surprised  at  a  differ- 
ence in  the  E.M.F  ,  the  wonder  would  be  if  the 
direct  on  of  rotation  did  not  alter  the  field. 
But  with  a  Pacinotti  ring  in  which  the  slots  are 
many  and  clise  togetner,  the  influence  on  the 
field  is  sight  and  with  smooth  Gramme  arma- . 
hires  the  field  is  not  affected  by  the  dir  ction  of. 
rotation  at  all,  so  we  get  the  same  E.M.F.  pro-J 
duced  as  generator  and  motor. 

It  must  be  remembered  that  the  effect  of  the 
armature  current  on  the  field  in  cylinder  ma- 
chines is  by  no  means  small,  as  will  have  b  er. 
observed  by  the  number  of  compensating  turns! 
required  to  neutralize  it.  A  machine  having 
3  turns  on  its  armature  would  have  about 
20,000  on  its  fie  d  magnets  out  of  which  about 
4,500  are  compensating  turns.  I  mention  this 
to  show  that  the  results  in  Table  IV.  were  not 
obtained  from  machines  in  which  the  armature 
effect  was  negligible,  or  anything  app  oaching 
it.  The  saturation  of  the  core  was  about  17.000 
C.G.S.  units. 

If  a  machine  is  run  at  the  same  speed  as 
dynamo  and  motor,  provided  the  currents  in 
the  fields  and  armature  are  similar,  it  will  al- 
ways have  a  higher  efficiency  as  a  motor.  Ifi 
is  the  E  M.  F.  generated  by  ihe  machine  c  the 
current  (imagine  it  series  wound),  and  r  the 
resistance,  ihe  electrical  efficiency  as  dynimo 
and    motor   are   in  the    ratio  of 


c  E 


C'  R    to 


C  E 


the  latter   being; 


c  E 


C  E  -f-  C2  R' 

the  greater  quantity.  If  we  designate  all  the 
other  losses  save  that  due  to  the  resistance  by 
/,  then  for  the  commercial  efficiency 

ce  —  c2  r      ,  ce — / 


we  have 


and 


c  k  +  /  CE  +  CK-     If  /  had 

the  same  value  as  c3  r,  the  efficiency  of  dynamo 
an!  nv>tor  would  be  similar  :  but  since  /  has 
always  a  lower  value  than  c-  r,  the  motor  has 
still  the  advantage. 

( To  be  continued. ) 


THE    ELECTRIC    AGE. 


ELECTRIC  WELDING. 

Speaking  of  electric  welding,  says  an  ex- 
change, an  Eng'ish  scientific  journal  bewails 
the  fact  that  the  United  States  is  so  far  ahead 
of  Kngland  in  its  practical  application.  Welding 
by  electricity  opens  up  a  new  and  vast  field  of 
enterprise  the  limits  of  which  cannot  be  seen, 
and  it  is  a  matter  of  Congratulation  that  we 
were  first  in  the  field,  and  are  now  foremost  in 
its  practical  application  and  development.  Brief- 
ly, electric  welding  consists  of  permanently 
joining  metals  by  softening  their  ends  by  the 
intense  heat  generated  through  the  resistance 
offered,  at  the  point  of  junction,  to  an  e'ectric 
current,  and  then  pressing  them  together.  The 
current  necessary  to  effect  this  result  is  one  of 
low  pressure  but  large  volume.  It  is  difficult  to 
understand  that  a  current  of  electricity  that  is 
sufficient  to  fuse  the  ends  of  bars  of  iron  two 
inches  in  diameter  and  to  melt  ihem  together, 
•o  to  speak,  is  not  in  the  least  dangerous  to 
handle.  In  fact  no  appreciable  shock  whatever 
uould  be  felt  in  receiving  a  full  current  of  this 
kind,  because  the  difference  of  potential  where- 
in lies  ihe  danger  to  life,  would  be  so  small. 
Kl  ctric  heat  depends  upon  quantity  more  than 
quality,  if  ihe  untechnical  term  may  be  allowed. 
Electricity  in  sufficient  quantity  to  light  half  the 
city,  or  melt  an  iron  bar  like  a  tallow  candle, 
could  be  produced  by  filling  the  dome  of  the 
State  House  with  the  proper  solution  and  plac- 
ing therein  the  proper  metals  ;  yet  its  intensity 
would  be  slight — but  one  volt — and  would  not 
in  the  least  affect  the  human  body.  The  current 
generally  used  for  electric  welding,  however,  is 
ii"t  of  voltaic  origin,  but  is  generated  by  the 
dynamo,  the  h  gh  tension  current  of  which  is 
transformed  into  one  of  low  tension  and  large 
volume  by  me  ins  of  a  converter,  which  can  be 
wound  to  reduce  the  pressure  to  any  desired 
tension  and  proportionally  increase  the  volume. 
In  some  machines  the  dynamo  is  combined 
with  the  welding  apparatus,  the  armature  con- 
taining two  separate  windings,  one  of  fine  wire, 
in  serits  with  the  field  magnet  coils,  and  an- 
other of  very  low  resistance,  being  formed  of 
U-shaped  bars  of  copper.  No  commutation  is 
necessary,  as  the  alternating  current  is  well 
adapted  to  heating,  and  the  terminals  are 
therefore  connected  directly  with  the  clamps 
th.it  hold  the  bar,  or  whatever  is  to  be  welded, 
to  the  welder.  Another  style  of  machine  re- 
ceives its  electric  heating  energy  from  a  sepa- 
rate dynamo,  which  may  also  operate  several 
mo  e  welding  machines.  The  former  is  called 
the  direct  system,  and  the  latter  the  indirect 
sistem.  In  the  direct  system  the  current  may 
be  regulated  by  a  resi  tance  placed  in  the 
shunts  of  the  exciter.  The  wire  or  bars  or 
whatever  is  to  be  welded  is  fastened  to  the 
clamps,  the  amount  of  the  piece  of  metal  left 
projecting  va'ying  according  to  its  diameter, 
the  object  in  this  being  to  allow  for  the  conduc- 
t  on  of  heat  away  by  the  clamps  themselves. 
The  actual  operation  consists  in  bringing  the 
ends  o(  the  metals  together  and  then  turning  on 
the  current  As  the  current  passes  across  the 
juncture  the  resis  ance  offered  there  to  its  pas- 
sage causes  friction  enough  to  raise  the  temper- 
ature sufficiently  to  soften  the  metals  at  those 
p  ints.  When  thev  become  soft  enough  they 
ar-  pres  ed  sliglrly  together  completing  the 
weld.  At  the  moment  of  the  completion  of  the 
weld  the  current  is  antomicallv  cut  off  w  thout 
the  attention  of  the  operator  being  necessary. 
This  welding  may  be  used  by  the  jeweller  for 
his  delicate  work  or  to  join  the  links  of  a  mas- 
sive cable  chain.  Wheel,  tires  and  axles,  wires 
of  all  kinds,  tubes  where  inequa'ities  in  the  in- 
terior are  not  wanted,  riveting  of  boiler  pla'es, 
girders,  etc  ,  bars  of  copper,  iron,  etc.,  in  fact 
everything  where  a  perfect  weld,  homogenous 
with  the  solid  parts  is  required.  The  welding 
machine  mav  also  be  employed  in  heating  bars 
for  the  purpose  of  bending,  twisting,  or  forging 
them.  Investigation  by  nav^l  officers  recently 
resulted  in  a  report  recommending  that   weld- 


ing machines  be  made  a  part  of  the  war  ship's 
equipment  doing  away  with  the  present  cum- 
brous and  inadequate  blacksmith's  shop.  By 
its  aid  costly  steel  tools,  that  had  to  be  thrown 
away  when  hut  half  worn,  can  be  welded  to  a 
bar  of  iron  and  great  saving  made.  Prof.  Alex- 
ander B.  Kennedy,  late  of  the  University  Col- 
lege, London,  is  now  in  the  United  States, 
studying  electric  welding  as  practised  here,  in 
the  interests  of  a  syndicate  of  English  capital- 
ists, who  have  purchased  the  patent  rights  of 
England  and  propose  to  begin  operations  as 
soon  as  Mr.  Kennedy  makes  the  result  of  his 
investigat  ons  known. 


ELECTRIC  LIGHTS  IN  BERLIN. 


Mr.  Edison's  New  Laboratory  at  Charlotte. — 
Mr.  Thomas  A.  Edson  is  impressed  with  the 
idea  of  mineral  richness  in  the  Appalachian 
range  and  has  established  a  laboratory  at  Char- 
lot  e,  N.  C.  Mr.  Edison  is  particularly  attracted 
by  the  gold  sulphurets,  which  he  proposes  to 
separate  from  the  baser  materia's  by  the  aid  of 
electricity,  dispensing  with  the  old  chlorine 
process,  which  costs  from  $6  to  $7  per  ton. 
Electricity,  according  to  Mr.  Edison,  is  much 
the  cheaper  agent,  and  by  its  use  ores  contain- 
ing but  a  small  per  cent,  of  the  sort  for  metal 
can  be  worked  with  profit  when  it  could  not  be- 
fore be  used.  His  process  of  eliminating  phos- 
phorus from  iron  magnetites  and  his  method 
of  concentrating  iron  ores  having  too  small  a 
percentage  of  metal  to  be  worked  by  the  ordi- 
nary process,  if  successful,  will  have  a  direct 
bearing  on  the  mineral  development  of  the 
South.  The  low  grade  sulphur  ores  of  the 
South  carry  nickel,  gold,  silver,  copper  and  tin, 
and  this  erstwhile  worthless  ore  Mr.  Edison 
proposes  to  transmute  into  deposits  of  immense 
value. 

A  Large  Electric  Road  Enterprise. — It  is 
said  that  Jay  Gould  and  Cyrus  W.  Field  have  a 
scheme  in  hand  for  connecting  near  Long 
Island  towns  with  Brooklyn  by  means  of  ex- 
tensions to  the  electric  railroad  now  owned  by 
them,  which  connects  east  New  York  and 
Jamaica.  Experience  has  shown  that  electric 
railroads  extending  outward  into  the  suburban 
towns  from  a  large  city  invariably  advances 
the  price  of  real  estate  along  the  route  and 
home-seekers  from  the  city  are  attracted  by  the 
better  building  conditions. 

Boston  Electric  Cars. — Much  dissatisfaction 
is  expressed  in  Boston  over  the  compulsory  slow 
speed  of  the  electric  cars  in  certain  pa  ts  of  the 
city.  The  ordinance  recently  passed  by  the  city 
council  prohibits  a  greater  speed  than  seven 
miles  an  hour,  and  why  this  restriction  is  placed 
on  electric  cars  when  horse  cars  were  permitted 
to  travel  at  greater  speed  in  some  quarters,  is  a 
mystery.  Experience  has  proved  that  electric 
cars  are  more  easily  brought  under  control  than 
are  horse  cars,  hence  it  cannot  be  urged  against 
them  that  they  are  more  dangerous  than  the 
latter. 

Lighting  Carriages  by  Electricity. — Colonel 
North,  who  is  in  Paris,  has  had  his  private  car- 
riage lighted  by  electricity  with  energy  fur- 
nished by  storage  batteries  which  are  placed 
outside  under  the  driver's  feet.  The  lamp  can, 
of  course,  be  turned  off  or  on  at  pleasure.  In 
front  of  the  driver  is  also  a  dial  on  which  such 
legends  as  "Stop,"  "Home,"  "Drive  fist," 
etc.,  appear  on  pressing  a  button  on  the  in- 
side. 

Electricity  vs.  Steam. — It  is  stated  by  a 
prominent  coal  dealer  of  Elmwood,  111.,  that 
electricity  applied  to  certain  work  in  mining  re- 
duces the  cost  to  a  remarkable  extent,  the  relative 
co-t  being,  citing  the  driving  of  pumps  by 
steam  and  by  electricity,  $1,200  by  steam  and 
$393  by  elecrricity.  The  cost  of  operation  is 
much  less,  and  that  of  extension  still  more  so. 

An  Old  Light. —The  arc  light  is  of  greater 
antiquity  than  is  generally  supposed.  It  was 
known  at  the  time  of  Noah. 


In  Berlin  the  wires  have  been  carried  under- 
ground from  the  start,  and  no  difficulty  has  been 
experienced.  Instead  of  adding  new  ugliness  to 
the  streets,  the  arc  lights  of  Berlin  are  things  of 
beauty,  an  arti>tic  embellishment  to  the  city. 
Unter  den  Linden  is  probably  the  most  brilliantly 
and  beautifully  illuminated  street  in  the  world. 
Along  each  side  and  down  the  centre  the  arc  lights 
are  set  even  more  closely  together  than  ordinary 
gas  lamps,  and  the  effect  at  night  is  that  of  great 
strings  of  white,  gleaming  pearls.  The  posts  con- 
sists of  great  iron  standards,  with  tasteful  orna- 
mentation and  curving  over  at  the  top.  Here  the 
globe  is  suspended,  inclosed  in  a  coarse  network, 
so  that,  in  case  it  breaks,  the  pieces  of  glass  may 
not  fall  on  passers.  From  the  globe  there  hangs  a 
light  chain,  with  a  ring  in  the  end,  and  there  are 
counterbalancing  weights  inside  the  post,  so  that 
the  lamp  is  quickly  and  easily  attended  to  by  pull- 
ing it  down  with  a  light  stick,  with  a  hook  in  the 
end  ;  a  great  improvement,  in  the  economy  of  time 
and  trouble,  over  clumsy  methods  of  either  climb- 
ing the  post  or  lowering  the  light  bv  an  unwieldy 
andugly  crane. 

Default  on  Electric  Accumulator  Bonds. — 
Oliver  J.  Geer  and  D.  Fahnestock,  as  mortgage 
trustees,  have  brought  suit  in  the  Supreme 
Court  against  the  Electrical  Accumulator  Com- 
pany to  have  a  receiver  appointed,  and  to  re- 
strain stockholders  from  interfering  with  the 
company's  property.  Several  years  ago  the 
company  executed  a  mortgage  for  $1,000,000 
upon  its  New  York  and  New  Jersey  property 
and  its  patents  to  secure  first  mortgage  bonds, 
which  have  been  issued  to  the  amount  of  $957,- 
400.  Default  has  been  made  in  the  redemption 
of  the  interest  coupons  of  June  and  December, 
1889. 

Telephone  Prosperity. —  Some  interesting  fig- 
ures are  presented  in  the  annual  report  of  the 
Bell  Telephone  Company.  The  net  earnings 
were  increased  in  a  manner  very  satisfactory  to 
the  shareholders.  The  report  shows  that  there 
are  no  less  than  444,861  telephones  under  rental, 
and  a  wire  mileage  of  193,213.  There  are  27,- 
676  miles  of  wire  underground.  When  it  is 
considered  that  the  telephone  industry  is  scrace- 
ly  a  dozen  years  of  age  its  phenomenal  develop- 
ment might  be  classed  as  one  of  the  modern 
wonders. 

Electric  Railway  in  Victoria. — The  new  elec- 
tric street  railway  at  Victoria,  B.  C,  has  been  com- 
pleted. Tests  have  been  made  and  everything 
found  to  work  well.  It  is  said  a  uniform  speed  of 
twelve  miles  per  hour  will  be  maintained.  Each 
car  weighs  six  tons  and  can  comfortably  carry 
from  twenty-six  to  thirty-five  passengers.  The 
citizens  are  elated  over  the  event. 

Specimen  of  an  English  Joke. — Electricity  is 
evidently  becoming  popularized,  as  it  is  now 
forming  the  subject  for  jokes  in  the  comic 
papers.  The  fallowing  is  a  specimen: — "Old 
Mr.  Testy  (returning  to  his  room  after  paying  the 
hotel  bill)  :  '  Don't  touch  me  !  I'm  not  sure 
about  my  insu'ation,  and  I've  just  been  so 
heavily  charged  that  I'm  dangerous." 

The  Telephone  in  Denmark — The  govern- 
ment of  Denmark  has  erected  fifty  tel-phone 
stations  chiefly  on  the  west  coast  of  Jutland, 
for  the  use  of  fishermen,  who  are  thus  able  to 
communicate  with  the  fish  dealers  at  a  di  tance 
and  secure  better  prices.  All  the  life-b  >at 
stations  in  the  country  are  also  connected  by 
teleg'aph  and  telephone. 

Tflephone  Infringements.  —  The  American 
Bell  Telephone  Company  has  begun  equitv  p'o- 
ceedines  in  the  United  States  Court  for  injunc- 
tions to  restrain  twenty-seven  parties  from  u^ing 
telephones  alleged  to  be  infringements  upon  ihe 
company's  patents. 

To  Presfrve  Specimens  of  a  Language  — The 
phonograph  is  to  be  utilized  in  preserving  the 
language  of  the  Pa«samaquoddy  Indiais,  by  a 
plan  arranged  by  the  Massachusetts  Socitty. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL     PATENTS 

I  St. 


ISSUED     APRIL 


424,363.  Thermostat.  William  F.  Singer, 
Carthage,  assignor  to  the  Singer  Fire  Alarm 
Company,  of  Buffalo.  (Limited).  Buffalo,  N. 
Y.  Filed  Mar.  11,  1SS9.  Renewed  Feb.  27, 
1890. 

424,364  Electric  Railway.  Edmund  P. 
Slentz,  Idlewood,  and  James  B.  McGrew, 
Pittsburg.  Pa.,  assignors  of  three  eighths  to  John 
A.  Snee,  Pittsburg.  Pa.  Filed  Aug.  13,  1889  This 
is  an  improvement  in  the  method  of  carrying 
currents  in  underground  troughs  and  means  for 
utilizing  the  same. 

4 24. 3 "i.  Removable  Truck  for  Electric  Cars. 
John  Stephenson,  New  York,  X.  Y.  Filed  Jan. 
2,  1  • 

424.372.  Electric  Car  Truck.  John  Stephen- 
son, Xew  York,  X*   Y.     Filed  Jan.  16,  1890. 

424.373.  Electric-car-truck  Frame.  John 
Stephenson.  Xew  York.  X  Y.  Filed  Jan.  16, 
1890. 

424.374.  TroMey  Brdge.  John  Stephenson, 
X'ew  York.  X.  Y.      Filed  Feb.  4,  1890. 

424,380.  Combined  Conduit  and  Overhead 
System  for  Electnc  Railways.  Charles  J. 
Yan  Depoele,  Chicago,  111.     Filed  June  6,  1888. 


J35. ELECTRIC    MOTOR. 


An  electric-railway  system  comprising  an  un- 
derground conduit  extending  along  a  portion 
of  the  line  of  way,  a  vertically-movable  con- 
tact-making device  therefor,  and  an  incl  ned 
plane  at  the  terminus  of  the  conduit  for  auto- 
matically ejecting  the  contact  device. 

424,381.  Trolley-Arm  for  Electric  Railway 
Cars.  Charles  J.  Yan  Depoele,  Lynn,  Mass. 
Filed  Oct.  17,  1889.  The  combination  with  a 
trolley-arm  and  means  for  imparting  an  up- 
ward pressure  thereto,  of  a  check  line  connect- 
ed to  its  outer  or  free  end  and  acting  to  limit 
the  upward  movement  thereof,  and  a  supple- 
mental cord  or  loop  on  said  check  line,  and  a 
hook  for  engaging  the  loop  when  the  trolley- 
arm  is  in  horizontal  position. 

424  387.  Burg*ar-Alarm.  Xelson  M.  Wat- 
son, Ecorse,  assignor  of  two  thirds  to  John  B. 
Goundry  and  William  A.  Chamberlain,  both  of 
Denton.  Mich      Filed  Oct.  15,  i88->. 

424,401.  Electric  Meter  William  ].  Bagbv, 
Atlanta.  Ga      Filed  Nov.  18,  1889 

424.403.  Electric  Heating  and  Cooking  De- 
vice. Henry  R.  Butterfield,  Waterri  le,  Me., 
assignor  to  the  Butterfield  &  Mitchell  Electric 
Cooking  and  Heating  Company,  same  place. 

424  404.  Electric  Flat  Iron.  Henry  R.  But- 
terfield and  Willis  Mitchell,  Waterville.  Me. 
Filed  Jan.  3.  1890.  The  heat  is  maintained  by 
an  electric  current  passing  through  a  coil  in  the 
interior  of  the  iron. 

424.406.  Commutat  r.  William  F.  D.  Crane, 
Phi'adelphia.  Pa.  Filed  Jan.  10.  1890.  A 
Commutator  for  a  dynamo  electric  machine  or 
motor,  having  its  commutator-segments  clamp- 
ed between  heavy  molded  or  cast  rings  of  vi- 
treous or  earthy  material. 

424.436.  Electric  Railway  Motor.  Frank  J. 
Sprague.  Xew  York,  N.  Y.,  assignor  to  the 
Spr^gue  Electric  Railway  and  Motor  Company, 
same  place  Fiied  Mar.  30,  1889.  The  com- 
bination, with  a  wheeled  truck  or  vehicle,  of  a 
plurality  of  independently  flexible-supported 
electric  motors  thereon,  and  independent  power- 


transmitting  connections  between  the  arma- 
ture-shafts of  said  motors  and  the  wheels  of 
said  truck  or  vehicle,  substantially  as  set  forth. 

424.493.  Tablet  for  Telephones.  John  B. 
Morris,  Cincinnati,  Ohio.     Filed  Sept.  9,  18S9. 

424,535.  Electric  Motor.  Leo  Bock,  Jr., 
Xew  York.  X.  Y. ,  assignor  by  direct  and 
mesne  assignments,  to  himself  and  Charles  L. 


NO.    424,595. REGULATION     FOR     ELECTRIC    MOTORS. 

Wright,  same  place.  Filed  Apr.  13,  1889.  The 
combination,  with  a  reciprocating  armature,  of 
a  series  of  so'enoids  acting  thereon  to  cause 
its  reciprocation,  and  circuit-connections  and 
contact  devices  whereby  the  direction  of  cur- 
rent in  the  solenoids  is  reversed  and  the  polari- 
ty of  the  armature  thereby  reversed  during  its 
reciprocation. 

424.544.  Marine  Electric  Light  Alexander 
G.  Donnelly,  Xew  York.  X.  Y.  assignor  of  one- 
half  to  Alden  So'mans.  South  Xorwalk,  Conn. 
Filed  May  4,  1889.  This  is  a  system  of  illumi- 
nating harbors  or  channels  by  electric  lights 
placed  on  buoys,  and  by  means  of  proper  con- 
ductors connected  with  a  source  of  electricity 
on  shore. 

424.562.  Lightning-Arrester.  Osborn  P. 
Loomis,  Brooklyn,  X.  Y. ,  ass'gnor  to  the 
Eureka  Electric  Company,  of  Xew  York.  Filed 
Aug.  19,  1889. 

424.563.  Lightning-Arrester.  Osborn  P. 
Loomis,  Brookhn.  X.  Y. .  assignor  to  the 
Eureka  Electric  Company,  of  Xew  York.  Filed 
Aug.  19,  1889. 

424.-5.  Electrical  Insulation.  Thomas  S. 
Reed,  Jersey  City,  X.  J.  Filed  Dec.  5.  1888. 
This  invention  consists  of  covering  conductors 
with  a  layer  of  filaments  or  spun  glass,  and 
braided  with  textile  fibre  for  protection. 

424,595.  Regulation  of  Electric  Motors. 
Sigmund    Bergmann.    Xew    York,    X.    Y. ,   and 


NO.     424,699. — ELECTRIC    CAR    MOTOR. 

George  S.  Scott,  Lakewood,  XT.  J.  Filed  Nov. 
23,  1889.  Claim  1  reads  :  The  combination, 
with  an  electric  motor,  of  a  regulator  consist- 
ing of  arms  pivoted  in  place  at  one  end.  a 
spring  for  drawing  the  same  together,  a  projec- 
tion from  each  of  said  arms  together  forming 
an  expansible  cylinder  or  wheel,  and  a  lever  or 
arm  extending  over  said  projections  in  the 
direction  of  the  arms,  and  arranged  in  the  elec- 
tric circuit. 

424.606.  Choking  Electric-Magnet.  Lud- 
wig  Gutman.  Fort  Wayne,  Ind.  Filed  Dec.  12. 
1888. 

424.607.  Method  of  Operating  Electric  Rail- 
ways. Rudolph  M.  Hunter.  Philadelphia,  Pa., 
assignor  to  the  Thomson-Houston  Electric  Com- 
pany, Boston,  Mass.     Original  application  filed 


Xov.  30,  1S86.  Divided  and  other  application 
filed  Apr.  2,  1S89.  Again  divided  and  this 
application  filed  Oct.  10,  1889.  Thisis  a  method 
of  controlling  two  or  more  electric  motors  in 
multip'e-arc  connection,  by  shunting  more  or 
less  of  the  current  around  said  motors,  accord- 
ing as  the  numbers  of  said  motors  in  circuit 
decrease  or  increase. 

424,617.  Thermostat.  William  P.  Powers, 
La  Crosse,  Wis.     Filed  Xov.  26,  1889. 

424,635.  Electric  Call.  Frank  B.  Wood, 
Xew  York,  X.  Y.     Filed  June  22,  1888. 

424,665.  Safety  Device  for  Electric  Circuits. 
Charles  G.  Young'  Xew-  York,  X.  Y.  Filed  Jan. 
22,  1890.  This  invention  consists  of  a  means 
of  opening  the  main  line  at  the  generator  on 
the  rupture  of  the  former. 

424,695.  Suspended  Switch  and  Traveling 
Contact  for  Electric  Railways.  Charles  J.  Yan 
Depoele,  Lynn,  Mass.  Original  application 
filed  Mar.  12,  1887.  Divided  and  this  applica- 
tion filed  Oct  22,  1888.  This  invention  pro- 
vides means  for  crossing  overhead  conductors 
and  for  switching. 

424,699  Electric-Car  Motor.  Edward  M. 
Bentley,  Xew  York,  X.  Y.   Original  application 


^c^  ■  » 


NO.     424,739. ELECTRIC    SWITCH. 

filed  July  10,  1885.  Divided  and  this  applica- 
tion filed  Ju'y  3:,  1S87.  This  is  a  method  of 
reversing  the  direction  of  a  car  driven  by  an 
electric  motor  by  disconnecting  the  motor,  at 
the  same  time  regulating  the  motor  to  prevent 
racing,  and  then  connecting  the  motor  with 
the  propelling  mechanism  in  the  reverse  sense. 
424,703.  Electro-Magnet.  George  D.  Clarke. 
Chicago.  111.     Filed  Mar.  30,  1889. 

424.725.  Electric  Indicator.  Major  D.  Porter, 
Newton,  Mass.,  assignor  to  the  Porter  Electric 
Messenger  Company,  of  Xew  York.  Filed  Aug. 
10,    1885. 

424.726.  Electric  Indicator.  Major.  D.  Porter, 
Brooklyn.  X.  Y.,  assignor  to  the  Porter  Electric 
Messenger  Company,  of  Xew  York.     Filed  Oct. 

17,  1 

424.729.  Electric  Trap.  Francois  Scherer, 
Paris,  France.     Filed  Dec.  14,  1889. 

424  734.  Electric  Motor.  Lawrence  T.  Smith, 
Providence,  R.  I.  Filed  Dec.  26,  1888.  This 
is  an  electric  motor  having  the  cores  of  the 
armature  and  field-coil  composed  of  non-mag- 
netic material,  and  having  the  winding  of  the 
drum  armature  arranged  to  form  a  closed  coil, 
and,  further  having  the  conductors  arranged  to 
receive  at  the  same  instant  an  alternating  cur- 
rent of  electricity. 

424,739.  Electric  Switch.  Charles  S.  Yan 
Nuis,  Xew  Bruns-wick.  X.  J.  Filed  Sept  : 
1889.  This  switch  has  two  pairs  of  spring 
plates,  each  pair  forming  one  terminal  of  a  cir- 
cuit. The  blades  of  the  forked  connector  enter 
between  the  plates  of  each  terminal  completing 
the  circuit. 

424.751.  Electrical  Conductor.  John  A.  Bar- 
ret, Brooklyn.  X.  Y.      Filed  Xov.  6,  1889. 

424.752.  Arc  Lamp.  Ralph  H.  Beach,  St. 
Paul,  Minn.,  assignor  to  Charles  F.  Diether, 
Samuel  B.  Diether,  and  Peter  Ruenitz,  all  of 
same  place.  Filed  Aug.  12,  18S9.  This  is  an 
improvement  in  the  feed  mechanism  of  arc 
lamps. 


THE    ELECTRIC    AGE. 


11 


ANSWERS  TO  INQUIRIES. 


Editor  Electric  Age. — Can  you  tell  me 
through  the  columns  of  your  valuable  and  inter- 
esting paper  what  is  the  first  instance  on  re- 
cord of  the  application  of  electricity  to  the  pro- 
pulsion of  boats?        John  McHexrv  Pimlico. 

Answer. — Jacobi,  in  1839,  propelled  a  boat 
along  the  river  Neva,  at  the  rate  of  thiee  m  les 
per  hour,  with  an  electro-magnetic  engine  of 
about  one  horse  power.  He  used  for  the  pur- 
pose sixty-four  large  Daniels'  eel  s.  This  we 
believe  to  be  the  first  case  on  record. — Ed.  Elec- 
tric Age. 

I  have  been  informed  that  copper  bands  or 
ribbons  are  used  sometimes  in  place  of  wire  in 
dynamo  armatures.  Is  that  so?  If  so,  why? 
Please  enlighten  A  Student. 

Answer. — Yes  ;  bands  are  generally  used  on 
dynamos  of  low  electromotive  force,  and  where 
large  currents  are  required,  for  such  work  as 
electro-plating,  etc. — Ed.  Electric  Age. 

M.  H.  R  —The  electric  lights  on  the  Brooklyn 
bridge  are  arranged  in  two  circuits.  Each  cir- 
cuit include-;  every  alternate  lamp  ;  hence,  in 
case  of  a  break  on  one  circuit  every  second  lamp 
only  goes  out,  while  the  alternate  lamps  remain 
lighted. — Ed.  Electric  Age. 


How  Incandescent  Lamps  are  Made. — The  pro- 
cess of  making  Edison  incandescentlamps  is  an 
interesiing  one.  The  filaments  are  made  of 
bamboo  taken  from  the  interior  of  the  cane,  that 
part  of  the  plant  being  the  most  fibrous,  and 
better  suited  for  the  purpose.  After  the  cane 
has  b^-en  cut  in  sections  of  the  required  length, 
and  the  hard  outer  surface  removed,   it  is  split 


and  shaved  into  flat  strips,  which  are  then 
pressed  between  dies,  which  cut  out  filaments 
of  the  required  length.  These  are  placed  in 
nickel  molds,  in  grooves  of  the  horse  shoe  form, 
and  closed  to  exclude  the  air.  The  molds  are 
then  placed  in  muffles  and  the  filaments  carbon- 
ized at  a  very  h:gh  temperature.  They  are  then 
attached  to  their  platinum  wire  suppons  by 
electro-copper  plating,  and  introduced  into  the 
little  lamp  globes.  The  lamp  is  then  attached 
to  a  Sprengel  air-pump,  and,  during  the  process 
of  exhaustion  the  filament  is  alternately  heated 
and  cooled  by  an  electric  current.  'Ihs  re- 
moves all  the  occluded  ga-es  which  remain  after 
the  carbonizing,  and  renders  the  carbon  homo- 
geneous, elastic  and  refractory  at  a  high  degree 
of  temperature.  Imperfect  and  defective  car- 
bons will  be  destroyed  before  this  stage  of  de- 
velopment is  reached. 

The  New  Photography. — Photography  is  cer- 
tainly a  most  interesting  and  delightful  study, 
and  the  results  obtained  by  means  of  the  im- 
proved system  of  film  photography  are  so 
beautiful,  and  the  apparatus  employed  so  simple, 
it  is  no  wonder  thousands  of  our  most  cultured 
people  are  becoming  enthusiastic  amateurs. 
The  most  ingenious,  and  it  seems  by  far  the 
most  popular  camera  in  use  among  experts  and 
amateurs  alike,  is  ihe  Kodak  a  little  instrument 
measuring  but  3^  x^j4  x  6}4  inches,  and  weigh- 
ing only  32  ounces.  It  is  a  complete  j  hoto- 
graphic  outfit,  with  lens,  instantaneous  shutter 
and  material  for  making  one  hundred  negatives, 
and  so  compact  and  neat  in  appeaiance,  that 
any  lady  can  carry  it  without  makng  her-elf  in 
the  least  conspicuous.  The  Eastman  Co.  of 
Rochester,  N.  Y. .  are  the  makers,  to  who^e  adver- 
tisement in  another  column,  we  call  attention. 


Outfits  to   run    INCANDESCENT    LAMPS   from 
25  to  300  hours. 


Send  fur  Illustrated  Catalogue  and  Testimonials. 

TAS.     H.     HVEASCXLNT, 

Manufacturing  Electrician. 
I20   PARK   AVENUE,    BROOKLYN,   N.  Y. 


SHAVER   MOLECULAR  TELEPHONE. 

Capacity  for  private  lines  2  miles. 

TRUNK  LINES  comprising  a  number  of 
Telephones  upon  one  circuit,  and  EX- 
CHANGES for  short  lines  switching  direct 
one  station  with  another.  The  only  me- 
chanical phone  which  works  during  rain  and 
wind   storms. 

AGENTS  WANTED. 

THE  SHAVER  CORPORATION, 
207   Broadway,    cor.    Fulton    st.,    N.  Y. 


<*■  GLARE  SYSTEM  «  ARC  LIGHTING 


J 


The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    by   the    CLARK    ELECTRIC    CO.,    192    Broadway,    New    York. 


EW  KODAKS. 


1  You  press 

the  button, 
we  do  the 
rest." 


fven  New    Styles  and   Sizes 


ALL   LOADED   WITH 


Transparent  Films. 

r  sale  by  all  Photo  Stock  Dealers. 
THE   EASTMAN   COMPANY, 

Ad  for  Catalogue.  Rochester,  N.  Y 


>ne— Elec.  Instrument  Making $1  20 

Moncel  —  Electro-magnets,    trans,    by 

■arton 75 

'ale— History  of  Elec  Telegraphy 3  0() 

U  <es— Elec.  Light  Precautions 1  00 

I'  aes — Electric  Lighting 1  00 

I<  >italier— Domestic  Electricity 3  00 

Ii  ro  and  Jamieson  Pocket-book 2  50 

0  nons.  Sir  D Accumulators 1  25 

t<  bens— Electric  Lighting 1  00 

7:  :er — Dynamo  Building 80 

atalogue  and  circulars  free  on  application. 

E.  &  F.  N.  SPON, 

Cortlandt  St.,         NEW  YORK 
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FLECTRIC  LIGHT  TOWERS 
FOR  SALE  —We  have  for  sale 
eight  (8)  one  hundred  and  fifty  (150)  feet,  and 
two  (2)  one  hundred  and  seventy  five  (175) 
feet  tubular  Iron  Towers  with  Elevators,  all 
complete,  and  in  good  order. 

We  will  send  mem  astneystariQ  oiF.O.B.Savannali.  Address, 

The  Brush  Electric  Light  and  Power  Co. 

SAVANNAH,  GA. 


FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  grow- 
ing town  of  8,000  population.  Best  equipped 
plant  in  Wisconsin  ;  well  established;  pay  bet- 
ter than  twelve  per  cent.  Good  reasons  for 
selling.  Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KNAPP, 
62  South  Canal  Street,  Chicago,  IU. 


The  Butler  Hard  Rubber  Co., 

33     Mercer    Street,    New    York. 


-MANUFACTURERS   OF- 


Hard    Rubber    Goods    of    Every    Description, 

"iNCmDTO  THE  CELEBRATED'  HARD   RUBBER    BATTERY   CELLS  Hainlacmieil  nader  Kiel's  Patents. 

FOR      PRIMARY      AIM  ID     STORAGE      BATTERIES. 

THE  CHEAPEST   AND    BEST  CELLS  IN  THE  MARKET 


Also,  SHEET,  ROD  AND  TUBIXG  (Kiel's  Patent)  for  Electrical  Purposes,  at  Reduced  Prices. 

Standard  Quality  Sheet,  Rod,  Tubing,  Insulator  Hooks,  Key  Knobs,  Switch  Handles,  Telephone  Receivers  and  Battery 
Syringes  constantly  on  hand.     Hard  Rubber  specialties  of  all  kinds  made  to  order. 

SEND    FOR    PRICES    AND    ESTIMATES.  FOR    SALE    BY 

CZttNTFLjAJL.    ELECTRIC    CO.,  OIfcLiO«,SO,  111. 
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THE 


EDISON  LALANDE 


BATTERY. 


yWASswvSw. 


Manufactured  by  the 


Edison  Manufacturing;  Co., 


ORANGE,  N.  J. 
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THE  STANDARD  SUBWAY  COMPANY  GIYES 
IT  UP. 

There  was  an  interesting  assortment  of  lavv- 
lyers  at  the  meeting  of  the  Board  of  Electrical 
Control,  on  April  8,  but  the  Mayor  looked  in 
vain  for  Wheeler  H.  Peckham,  the  counsel  for 
the  Standard  Electrical  Subway  Company.  The 
absence  of  Mr.  Peckman  denoted  a  sudden  lack 
of  interest  in  the  proceedings  of  the  Board,  and 
a  few  of  the  knowing  ones  remarked  that  the 
Standard  Company  had  evidently  grown  tired 
of  the  legal  obstructions  placed  in  its  way  of 
getting  a  share  of  the  subway  contracts,  and 
was  disposed  to  retire  from  the  contest. 

"  Is  Mr.  Peckham  present  ?"  asked  the  Mayor, 
anxiously. 

Mr.  Hardy,  the  Secretary  of  the  Standard 
Uompany,  replied  that  Mr.  Peckham  was  in 
Albany. 

"Do  you  know  what  the  Standard  Company 
propose  to  do  ?*'  the  Mayor  asked. 

"lean  do  nothing  in  the  absence  of  Mr. 
Peckham,"  replied  Mr.  Hardy. 

"I  think  it  amounts  to  this,"  retorted  the 
Mayor,  impatiently,  "that  the  Standard  Com- 
pany will  not  carry  out  its  arrangement  with 
this  Board.  The  city  has  been  acting  in  good 
aith  throughout  this  whole  matter,  in  hopes  of 
jetting  a  good  contract  executed.  Now  the 
Board  finds  that  its  action  is  retarded  because 
he  Standard  Company  has  no  counsel  here. 
This  does  not  seem  to  me  to  be  a  proper  way  of 
loing  business.'' 

Lawyer  Lauterbach  of  the  Consolidated  Com- 
pany said  that  he  had  received  an  intimation 
hat  the  Standard  Company  was  not  willing  to 
:omply  with  the  terms  of  the  new  contract  as 
intended  by  the  Court,  and  that  this  leaves  his 
:ompany  ready  to  obey  the  orders  of  the 
3oard. 


"  Well, "said  the  Mayor,  dryly,  "I  think  that 
if  the  Standard  people  wanted  to  drop  the  matter 
they  might  have  written  me  a  letter  to  that 
effect. " 

On  his  motion  the  resolution  to  contract 
with  the  Standard  Company  was  rescinded  by 
a  unanimous  vote.  This  leaves  the  Consoli- 
dated Company  free  to  go  ahead  with  the 
work. 

Public  Works  Commissioner  Gilroy  asked 
that  no  subways  should  be  built  in  streets 
which  have  recently  been  repaved,  and  the 
Board  promised  to  see  that  these  streets  are 
avoided. 

Manager  Crocker  of  the  Edison  Company 
was  told  that  he  could  go  ahead  and  build  the 
subways  for  his  company  as  soon  as  the  streets 
were  selected. 


THE  FAST  SENDING  TOURNAMENT. 


NATIONAL     ELECTRIC     LIGHT    ASSOCIA- 
TION. 


IMPORTANT    MEETING    OF    THE  EXECUTIVE   COMMITTEE. 
CHANGES    AND    APPOINTMENTS. 

A  meeting  of  the  executive  committee  of  the 
National  Electric  Light  Association  was  held  at 
the  Electric  Club,  New  York,  Monday,  April  14. 
The  following  named  gentlemen  were  present  : 
C.  R.  Huntley,  chairman ;  Marsden  J.  Perry, 
president ;  James  English,  M.  J.  Francisco, 
John  A.  Seely,  A.  F.  Mason  and  A.  V.  Garratt, 
secretary. 

The  resignation  of  Mr.  M.  D.  Law  was 
received  and  accepted.  The  vacancy  was  filled 
by  the  unanimous  election  of  Mr.  C.  H.  Wil- 
merding,  of  the  Chicago  Arc  Light  and  Power 
Co.,  of  Chicago. 

Mr.  R.  W.  Ryan  was  chosen  official  steno- 
grapher for  the  Cape  May  meeting. 

The  secretary  was  instructed  to  ascertain  if 
the  association  can  legally  use  an  official  seal, 
the  following  committee  was  appointed  to  procure 
papers  for  the  next  convention:  J.  E.  Lock- 
wood,  C.  H.  Wilmerding,  Dr.  A.  F.  Mason, 
resolved  that  the  secretary  under  advice  and 
consent  of  the  president  be  empowered  to  con- 
tract the  placing  of  such  advertisement  as  he  can 
procure  to  publish  in  connection  with  the  official 
proceedings.  The  following  entertainment 
committee  was  appointed  for  the  next  conven- 
tion :  F.  T.  Walton,  chairman  ;  A.  J.  DeCamp, 
J.  J.  Burleigh,  J.  A.  Seely  and  the  Secretary  of 
the  association. 

The  secretary  and  treasurer,  Mr.  Allan  V. 
Garratt,  tendered  his  resignation,  to  take  effect 
June  15th.  President  Marsden  J.  Perry  appointed 
as  his  successor  Mr.  Allen  R.  Foote,  of  Washing- 
ton. 

Activity  in  Electrical  Industries.  — Our  Chi- 
cago and  Boston  letters  this  week  contain  much 
interesting  news  from  these  sections.  There  is 
much  activity  in  the  electrical  industries  both  in 
the  East  and  the  West,  but  this  is  true  of  the 
country  at  large.  In  some  lines,  however,  these 
two  quarters  are  in  advance  of  New  York. 
Strange  as  it  may  seem,  New  York  has  not  yet 
an  electric  road,  not  even  in  the  remote  suburbs, 
while  Boston  is  having  a  successful  experience 
with  them.  Chicago  is  pushing  electricity  every- 
where, and,  in  electrical  matters,  as  in  every- 
thing else,  she  is  trying  to  set  the  pace.  Our  let- 
ters from  these  great  centres  of  industry  will  keep 
our  readers  fully  informed  of  what  is  going  on 
in  the  electrical  field  in  those  sections,  and  will 
cover  everything  that  is  new  and  interesting 

The  Electric  Light  in  Madrid. — The  Electri- 
cal Supply  Company  of  Spain  have  advertised 
that  they  are  ready  to  supply  electricity  for 
light  and  power  in  Madrid.  Their  circular  an- 
nounces that  their  charge  for  electric  lighting  is 
one  halfpenny  per  lamp-hour  of  10  candles, 
and  is.  4d.  per  1,000  watt-hours.  It  is  probable 
that  these  prices  will  be  reduced  in  view  of  the 
competition  which  is  expected. 

Carbon. — The  electrical  resistance  of  carbon 
is  250  times  greater  than  that  of  platinum. 
Carbon  is  absolutely  infusible. 


The  National  Fast  Telegraphing  Tournament,  which  has 
been  the  absorbing  topic  of  conversation  in  telegraphic  cir- 
cles for  the  past  three  months,  took  place  at  Hardman  Hall, 
corner  of  5th  avenue  and  19th  street,  during  the  afternoon 
and  evening  of  April  10th.  It  was  the  most  successful 
affair  of  the  kind  on  record,  and  the  interest  and  enthusiasm 
among  telegraphers  was  intense,  not  only  in  this  city,  but 
everywhere  in  the  land.  The  record  of  this  tournament 
will  go  into  history  as  the  most  remarkable  in  the  annals  of 
telegraphy  on  account  of  the  wonderful  performance  of  a 
comparatively  unknown  and  unheard  of  contestant,  who 
came  from  Hartford,  Conn.  He  made  his  appearance 
quietly  and  was  hardly  noticed;  but  when  he  got  started  in 
his  sending  his  wonderul  speed  commanded  instant  attention 
and  when  his  five  minutes  were  up  he  had  258  words  to  his 
credit.  The  following  is  a  snmmary  of  the  contest  by 
classes. 

Ladies'  class;  open  to  all. —  First  prize,  $50;  won  by 
K.  B.  Stephenson,  who  sent  217  words.  Second  prize,  S40; 
won  by  Miss  B.  M.  Dennis,  212  words  and  4  characters. 
Third  prize,  $20;  won  by  Miss  E.  R.  Vanselow,  210  words 
and  4  characters.  Miss  T.  V.  Frochel  was  awarded  the 
United  Press  prize  for  excellence  combined  with  speed. 

Old  timers'  class ;  open  to  all  who  were  in  the  service 
prior  to  1865. — First  prize,  $50;  won  by  A.  S.  Ayres,  229 
words.  Second  prize,  $40;  won  by  Fred.  Catlin,  217  words. 
The  United  Press  prize  of  $25  for  excellence  combined  with 
speed  went  to  Mr.  Ayres. 

Class  A  ;  open  to  all. —  Fist  prize,  Sioo  ;  to  B.  R,  Pollock, 
jr.,  260  words.  Second  prize,  $70;  W.  M  Gibson,  239 
words.  Third  prize,  $30;  F.  J.  Kihm,  238  words.  The 
United  Press  prize,  $25,  under  same  conditions  as  previous 
ones,  was  awarded  to  W.  L.  Waugh. 

Class  B  ;  open  to  all,  barring  those  who  have  sent  500  in- 
side of  11  minutes. — First  prize,  $85;  F.  L.  Catlin,  251 
words.  Second  prize,  865 ;  W.  L  Waugh,  229  words. 
Third  prize,  $30  ;  Frank  English,  215  words.  The  United 
Press  prize,  same  as  the  preceding  ones  and  under  the  same 
conditions  was  captured  by  James  P.  Bradt. 

The  prizes  offered  by  A.  B.  Chandler,  president  of  the 
Postal  Telegraph  Cable  Co.,  and  Fred  Catlin,  S20  in  all, 
for  most  perfect  sending  regardless  of  speed,  was  awarded  to 
A.  S.  Ayres. 

The  prize  of  $20,  offered  by  the  same  gentlemen  to  the 
receiving  operator  who  made  the  best  pen  and  ink  copy  from 
Mr.  Waugh's  transmission,  in  class  B,  was  won  by  Thomas 
R.  Taltavall. 

In  class  A  the  judges  were  divided  as  to  whom  the  prizes 
should  go,  and  could  arrive  at  no  agreement.  It  was  finally 
decided  to  have  the  four  leading  ones  send  over  again,  which 
resulted  in  the  distribution  of  the  prizes  in  the  manner 
named. 

The  Judges  were  Thomas  R.  Taltavall,  editor  of  The 
Elkctric  Age  ;  W.  P.  Phillips,  general  manager  of  The 
United  Press  ;  Geo.  H.  Usher,  manager  of  the  Postal  Tele- 
graph Office,  187  Broadway;  Geo.  E.  Holbrook,  of  the 
New  York  World,  and  E.  F.  Howell,  official  tester  of  the 
Western  Union  Tel.  Co.  Mr.  W.  J.  Johnston,  of  the 
Electrical  World,  acted  as  timekeeper  and  Mr.  C.  W. 
Price,  of  the  Electrical  Review,  as  starter  and  master  of 
ceremonies. 

Many  prominent  telegraph  people  and  outsiders  were 
present,  and  the  contest  was  a  great  success  in  every  respect. 
Hon.  Wm.  Henry  Smith,  general  manager  of  the  As- 
sociated Press,  will  offer  three  prizes  of  $100,  $75  and  $50, 
respectively,  to  be  contested  for  in  the  fall  on  the  Associated 
Press  western  wire,  which  runs  from  New  York  to  Minn- 
eapolis, a  distance  of  1,500  miles  or  more.  The  contest 
will  be  open  to  all,  and  the  test  is  to  be  a  practical  Each 
contestant  will  send  for  fifteen  minutes  or  half  an  hour 
depending  on  the  number  of  entries,  and  the  prizes  will  be 
awarded  on  the  basis  of  fast  sending,  excellence  and  ability 
to  work  long  distances.  The  plans  are  not  yet  matured. 
They  will  be  announced  at  a  later  date.  This  test  will 
prove  the  real  worth  of  the  contestants  as  practical  opera- 
tors. 

Among  those  present  at  the  contest  were  :  E.  H. 
Johnson,  President  of  the  Interior  Conduit  and 
Insulating  Company,  an  old  operator;  Gen.  T.  T. 
Eckert,  T.  T.  Eckort,  Jr.,  A.  S.  Brown,  J.  H. 
Bunnell,  T.  G.  Smith,  of  The  E.  S.  Greeley 
Co.;  P.  V.  DeGraw  and  A.  L.  Suesman,  of  the 
United  Press,  old  and  well-known  operators ; 
H.  H.  Ward,  the  cashier  of  the  W.  U. ;  J.  H. 
Emerick  ;  W.  H.  C.  Hargrave  and  W.  N.  Gove 
of  the  Philadelphia  office  of  the  Associated  Press, 
and  many  others. 


THE    ELECTRIC    AGE. 


DECISION    IN  AN    INTERFERENCE   CASE. 

Commissioner  of  Patents  Mitchell  has  render- 
ed a  decision  in  the  interference  case  of  Forbes 
Thomson — being  in  a   method  of  measuring 
electricity.    This  was  an  appeal  from  the  Primary 
Examiner  dissolving  the  interference. 

The  Commissioneroverrules  the  Primary  Ex- 
aminer's decision. 

Thomson  and  Forbes  each  filed  an  application 
claiming  an  apparatus  for  carrying  into  effect  a 
processs  which  was  also  disclosed  in  the  respect- 
ive applications.  An  interference  was  de- 
clared, and  due  proceedings  having  been  had 
priority  was  adjudged  to  Thomson  upon  there- 
cord. 

At  the  time  when  Forbes  filed  his  application 
for  a  patent  upon  the  apparatus  he  also  filed  an 
application  for  a  patent  upon  the  process  carried 
into  effect  by  the  apparatus.  Upon  the  latter 
application  a  patent  was  granted  to  Forbes  pend- 
ing the  interference  already  spoken  of.  Sub- 
sequently to  the  granting  of  the  patent  to  Forbes 
for  the  process,  and  prior  to  the  issue  of  the 
patent  to  Thomson  upon  the  apparatus  for 
carrying  into  effect  the  process,  Tnomson  filed  a 
second  application,  in  which  the  process  itself 
was  claimed. 

Upon  the  filing  of  Thomson's  second  appli- 
cation the  present  interference  was  declared 
between  the  patent  to  Forbes  for  the  process 
and  Thomson's  application  claiming  the  same 
process.  Thomson  being  made  the  senior  and 
Forbes  the  junior  party. 

The  preliminary  statements  having  been  filed 
and  approved,  a  motion  to  dissolve  was  made 
by  counsel  for  Forbes  upon  the  ground,  com- 
prehensively stated,  that  Thomson  was  not 
entitled  to  the  benefit  of  the  filing  date  of  his 
original  application  disclosingbut  not  claiming 
the  process  ;  that  his  application  should  have 
been  rejected  upon  reference  to  the  patent  of 
Forbes  and  to  certain  publications  named,  and 
that  Thomson  should  have  been  required  to 
overcome  such  references  by  an  antedating 
oath.  In  other  words,  it  was  claimed  that 
Thomson's  application  for  a  process  was  not 
lawfully  a  division  of  the  parent  application, 
although  it  was  such  in  terms,  as  has  already 
been  seen. 

.The  motion  to  dissolve  was  transmitted  to 
the  Primary  Examiner,  who,  after  hearing  the 
parties,  rendered  his  decision  in  the  following 
language : 

The  motion  is  granted  on  the  ground  that  the  applica- 
tion of  Thomson  in  interference  is  not  technically  a  division 
of  the  prior  case. 

Thereupon  appeal  was  taken  to  the  Commis- 
sioner by  Thomson. 

That  an  interference  in  fact  exists  is  not  dis- 
puted, providing  Thomson's  standing  before  the 
office  is  such  as  to  entitle  him  to  put  in  inter- 
ference with  a  patent  granted  prior  to  the  filing 
of  his  present  application.  It  appears  also  to 
be  undisputed  that  Thomson  would  have  the 
requisite  standing  if  the  original  application 
in  which  he  disclosed  the  process  had  been  ac- 
companied by  a  corresponding  claim. 

Rule  1 1 6  is  as  follows  : 

In  original  proceedings  in  cases  of  interference  the  sev- 
eral parlies  will  be  presumed  to  have  made  the  invention  in 
the  chronological  order  in  which  they  filed  their  completed 
application  for  patents  clearly  illustrating  and  describing  the 
invention  ;  and  the  burden  of  proof  will  rest  upon  the  party 
who  shall  seek  to  establish  a  different  state  of  facts. 

It  is  to  be  noticed  that  this  rule  is  entirely 
silent  upon  the  subject  of  claiming  the  inven- 
tion. It  expressly  states  that  the  several  parties 
will  be  presumed  to  have  made  the  invention 
in  the  order  in  which  the  file  completed  appli- 
cations clearly  illustrating  and  describing  the 
invention. 

It  is  certainly  difficult  to  see  how  an  applica- 
tion describing  and  illustrating  an  invention  can 
give  an  interfering  party  precedence  in  conduct- 
ing the  controversy  if  the  same  application  is 
to  be    wholly   ignored    in    instituting   it     Es- 


pecially would  this  seem  to  be  the  case  where 
the  rival  applicant  claiming  the  same  invention 
did  not  come  into  the  office  until  subsequently 
to  the  filing  of  the  application,  to  which  the 
rule  (114)  gives  the  effect  of  establishing  a 
prima  facie  case  of  priority.  The  better  opinion 
would  seem  to  be  that  when  an  application  is 
filed  describing  and  illustrating  more  than  one 
invention,  and  during  its  pendency  in  the  office, 
another  application  is  filed  by  the  same  inventor, 
stating  that  it  is  a  division  of  the  original  ap- 
plication, and  claiming  an  invention  so  des- 
cribed and  illustrated,  the  later  application  is 
to  be  considered  a  divisional  application 
for  the  purpose  of  interference  proceedings, 
whether  or  not  the  divisional  invention  was 
claimed  in  the  first  application.  I  do  not  mean 
that  no  other  application  can  properly  be 
termed  divisional  except  one  that  meets  the 
foregoing  requirements,  but  only  that  it  would 
seem  that  an  application  complying  with  those 
requirements  should  be  recognized  as  divisional. 
It  would  seem  that  if  such  an  original  applica- 
tion could  be  the  basis  of  a  judgment  upon  the 
record  it  ought  to  afford  record  evidence  that 
the  applicant  was  at  the  date  of  the  filing  there- 
of the  inventor  of  what  was  disclos.d  therein  as 
against  references  of  a  later  date,  when  in  con- 
nection with  a  later  application,  contemporane- 
ously pending,  the  applicant  has  sworn  that  he 
was  the  inventor  thereof.  The  only  alternative 
to  this  view  would  require  an  applicant  who  had 
disclosed  an  invention  with  sufficient  clearness 
to  make  it  the  basis  ofa  judgment  upon  the  re- 
cord in  an  interference  case,  to  file  an  antedat- 
ing oath  in  order  to  overcome  references  of 
later  date  than  the  disclosure.  I  cannot  think 
that  the  rule  should  be  construed  in  such  a  way 
as  to  lead  to  such  an  absurdity. 

The  Commissioner  then  cites  several  deci- 
sions in  similar  cases  in  support  of  his  deduc- 
tions, and  closes  his  findings  as  follows  : 

"In  my  opinion  the  second  application  of 
Thomson  describing  itself  as  a  division  of  the 
earlier  application  within  the  meaning  of  the 
rules,  and  the  decision  of  the  Primary  Examiner 
dissolving  the  interference  is  overruled." 


The  Phonograph  in  Holland. — A  company  is 
being  formed  by  electrical  engineers  in  Amster- 
dam for  the  purpose  of  workipg  Edison's  phono- 
graph patents.  The  promoters  propose  to  re- 
duce the  price  so  as  to  bring  the  phonograph 
within  the  purchasing  power  of  all  exchanges. 
Representatives  will  be  appointed  in  the 
provinces  to  attend  to  the  repairs  of  hired  and 
sold  phonographs. 

Electric  Bells  in  Omnibuses. — The  Brighton 
omnibuses  are  to  be  fitted  with  electric  bells,  by 
means  of  which  passengers,  as  well  as  con- 
ductor, can  signal  for  the  stoppage  of  the 
vehicle. 

Myron  D.  Law. — Denver,  Col.,  is  fortunate  in- 
deed to  have  secured  as  one  of  its  citizens  Mr. 
Myron  D.  Law,  one  of  Philadelphia's  foremost 
representatives  in  the  electrical  field.  As  a  mark 
of  the  great  esteem  in  which  he  was  held  by  his 
late  associates,  a  set  of  resolutions,  expressive  of 
regret,  and  well  wishes,  was  most  beautifully 
drafted,  placed  in  a  massive  gilt  frame,  and  pre- 
sented to  Mr.  Law  by  the  committee. 

Electric  Light  Popular. — The  use  of  electric 
lights  is  increasing  with  great  rapidity  among 
the  London  shopmen.  A  walk  down  the  Strand 
or  Oxford  street  after  dark  will  show  that  every 
second  or  third  store  has  now  given  up  gas. 
which  would  have  been  entirely  superseded 
some  time  ago  if  it  w  ere  not  so  cheap.  Many  of 
the  other  large  cities  in  England  are  now  using 
the  arc  light,  and  at  Brighton  it  is  almost  uni- 
versal. 

Electric  Lights  at  a  Ball. — At  a  recent  ball 
in  London  the  electric  light  was  arranged  to 
vary  in  color,  being  alternately  red,  blue,  green 
and  yellow.  The  ladies  didn't  like  it,  as  it 
ruined  in  alternation  the  effect  of  their  costumes. 


OF  INTEREST  TO  INVENTORS. 

The  Commissioner  of  Patents  has  overruled 
the  action  of  the  Primary  Examiner  in  rejecting 
certain  claims  in  application  for  a  patent  upon  \ 
the  ground  that  the  use  of  the  terms  means  and 
mechanism  in  such  claims  renders  them  vague 
and  indefinite. 

We  give  the  main  points  of  his  decision,  which 
will  be  of  interest  to  inventors  in  electricity. 
The  Commissioner  says  : 

No  general  rule  can  be  laid  down  for  govern- 
ing the  employment  in  the  claims  of  patents  of ' 
such  words  as  "  means,"  '•  mechanism,"  and 
'"appliances."  It  is  the  object  of  the  law  as  it  is 
the  solicitude  of  this  office,  to  protect  inventors 
and  guard  their  inventions.  This  object  is  best 
secured  in  the  case  of  patents  which  represent 
the  maturity  of  an  art  by  taking  care  that  claims 
shall  be  drawn  with  all  reasonable  restrictions, 
so  that  they  shall  be  valid  in  spite  of  every- 
thing that  is  contained  in  existing  patents  and 
of  everything  previously  known  or  used. 

In  the  case  of  patents  which  represent  the  in- 
fancy of  an  art.  or  the  stage  of  its  earliest  practical 
development,  this  office  is  solicitous  that  the  in- 
ventor should  be  accorded  a  breadth  of  claim 
which  is  commensurate  with  the  extent  and  im- 
portance of  the  invention  which  he  desires  and 
is  entitled  to  protect.  While  the  office  will  in- 
sist upon  as  much  defiteness  in  the  language  of 
the  claim  as  the  statute  calls  for,  it  will  also,  if 
it  properly  discharge  its  function  as  the  pro- 
tector of  the  inventor,  leave  something  to  the 
salutary  and  benignant  agency  of  construction 
in  the  courts. 

While  the  statute  as  interpreted  by  the  courts 
is  not  inconsistent  with  the  allowance  of  the 
controverted  claims,  yet  the  tendency  to  em- 
ploy in  claims  such  words  as  have  been  under 
consideration  should  not  be  encouraged. 

There  is  a  permissible  latitude  of  choice  in 
the  use  of  language  which  may  be  safely  ac- 
corded to  the  inventor  or  his  solicitor  without 
violating  the  statute,  and  without  detriment  to 
that  branch  of  the  public  service  which  has  for 
its  object  not  only  to  grant  Letters  Patent  for 
new  inventions,  but  to  grant  them  at  the  earliest 
possible  date. 

Where  in  a  claim  the  language  qualifying  the 
word  "means''  was  employed  to  set  forth 
function,  and  contained  no  limitation  whatever 
in  respect  to  the  construction  or  mode  of 
operation  as  distinguished  from  the  result,  and 
the  word  "  means  '  designated  that  portion  of 
the  claim  in  which  the  novelty  resided,  //eld, 
that  such  claim  was  vague  and  indefinite  and 
should  not  be  allowed. 

Where  in  a  claim  the  language  following  the 
word  "means'  and  "mechanism"  was  em- 
ployed to  set  forth  function,  but  contained 
limiting  or  qualifying  words  other  than  those 
which  set  forth  the  result  accomplished.  Held, 
that  such  claim  was  not  vague  and  indefinite. 


Electricity  vs.  Miles. — An  old  plantation 
hand  went  to  Atlanta  and  saw  street-cars  for 
the  first  time.  They  were  drawn  by  mules. 
When  he  made  his  next  visit  the  company  had 
introduced  electricity  as  the  motive  power.  It 
was  too  much  for  "Uncle."  He  was  scared 
when  he  saw  the  car  go  without  mules. 

"Whar'sdem  mule 

A  policeman  who  stood  there  said  : 

"  They've  freed  the  mules." 

Lost  in  wonder  the  freedman  said  : 

"What a  mighty  party  dat  Republican  party 
is.  Fust  dey  freed  the  colored  man,  and  den 
dey  freed  the  mules!" 

Lenz's  Law.— In  all  cases  of  electro-magnetic 
induction  the  induced  currents  have  such  a  direc- 
tion that  their  reaction  tends  to  stop  the  motion 
which  produces  them.  Any  conductor  moved 
forcibly  across  the  lines  of  force  ofa  magnetic  field 
experiences  a  mechanical  resistance  due  to  the  in- 
duced currents  which  oppose  its  motion. 
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PUBLIC  STREET  LIGHTING  IN  NEW 
YORK.* 


The  first  movement  looking  to  the  public 
ghting  of  New  York  by  the  electric  light  was  a 
jsolution  adopted  by  the  Common  Council  in 
ebruary,  1879,  requesting   the   Gas  Commission 

to  have  experiments  made  to  test  the  practi- 
ibility  of  lighting  "the  streets  and  parks  of  the 
ty  with  the  electric  light,  and  to  determine  the 
;lative  cost  of  gas  and  electricity  for  this  purpose, 
s  the  experiments  were  to  be  made  without  ex- 
ense  to  the  city,  nothing  was  done  under  the  re- 
)lution. 

Early  in  November,  1880,  however,  the  Brush 
lectric  Light  Company  asked  permission  to 
-ect  lamp-posts  on  Broadway,  from  Fourteenth 
reet  to  Thirty-fourth  street,  for  the  purpose  of 
emonstrating  the  suitability  of  the  electric  light 
>r  street  illumination.  This  request  was  granted, 
id  on  the  15th  of  January  following,  22  arc 
mps  were  lighted  by  the  company,  and  con- 
nued  without  expense  to  the  city  until  the  istof 
me.  While  these  lamps  were  far  from  perfect,  the 
speriment  promised  sufficiently  well  to  warrant 
leGas  Commission  in  making  a  contract  with  the 
rush  Company.  Fifty-five  lamps  were  lighted 
nder  this  contract  at  the  rate  of  $7,400  per 
mum. 

Another  contract  was  made  with  the  Brush  Com- 
iny  for  1882,  and  also  one  with  the  United 
:ates  Electric  Illuminating  Company.  The  price 
lid  by  the  city  was  70  cents   per  lamp  per  night, 

•  $255. 50  per  annum.  This  continued  to  be  the 
ice  up  to  May  1,  1887,  the  number  of  lamps 
:ing  increased  each  year.  Thus,  on  the  31st  of 
ecember,  1882,  there  were  128  electric  arc  lamps 

use;  in  1884,  647  lamps  ;  in  1886,  711  lamps; 
id  in  1888,  1,328  lamps. 
Previous  to  1887,  the   contracts  were   awarded 

the  two  companies  already  mentioned ;  but  a 
imber  of  new  companies  now  entered  the  field, 
id  the  contract  price  in  1887  varied  from  19& 
nts  to  50  cents  per  lamp  per  night.  The 
ices  paid  in  1888  varied  from  32  cents  to  60 
:nts  per  lamp  per  night,  the  average  being 
;A  cents. 

To  arrive  at  the  comparative  cost  of  gas  and 
ectric  light  for  street  illumination  we  take  the 
ars  1885  and  1888— in  the  former  the  price 
ing  70  cents  per  lamp  per  night,  while  in  thelat- 
r  it  averaged  35,'s  cents. 

The  number  of  gas  lamps  replaced  by  each 
ectric  light  will  naturally  be  subject  to  some 
riation,  but  the  average,  based  upon  the  intro- 
lction  of  a  large  number  of  electric  lights  is  \% 
s  lamps  for  each  electric  lamp.  At  the  close  of 
S85  there  were  708  electric  lamps  in  use,  equiva- 
nt  to  3, 186  gas  lamps.  The  cost  of  the  electric 
mps  at  $255.50  each,  on  the  supposition  that  no 
ductions  were  made  for  extinguishments,  would 
ive  been  $180,894.  The  price  paid  for  the  gas 
mps  replaced  was  $17.50  each  per  annum,  and 
to  this  we  add  $1.60  for  supplies,  etc.,  we  ob- 
in  S19. 10  as  the  cost  of  each  gas  lamp,  or  $60,- 
;2.6oforthe  total  number  of  lamps  replaced, 
he  lighting  by  electric  lamps,  therefore,  cost 
20,041,  or  66  per  cent,  more  than  would  have 
en  paid  for  the  less  brilliant  illumination  by 
•s.  On  the  31st  of  December,  1888,  there  were 
328  electric  lamps  in  use,  at  the  average  price  of 
28.48  perannum,  or  a  total  cost  of  $170,621.44. 
hey  replaced  5, 976  gas  lamps,  costing  with  sup- 
ies,  etc.,  $19. 14  each  per  year,  or  a  total  cost  of 
14,380.64.  In  this  case  where  the  prices 
•arged  for  both  gas  and  electric  lamps  were  about 
low  as  we  may  expect  to  see  them— for  the  pres- 
t  at  least— the  excess  in  cost  of  the  electric 
mps  over  the  gas  lamps  was  $56,240.80,  or 
'out  33  per  cent.  It  is  therefore  apparent  that 
latever  may  be  the  advantages  of  the  electric 
^ht  over  the  ordinary  gas  lamp  for  street  illumi- 
tion,  we  are  obliged  to  pay  liberally  for  these 
vantages ;  and  it  becomes  a  question  to  what 
tent  it  is  desirable  to  replace  gas  lamps  by  the 

*  Extract  from  paper  by  E.  G.  Love,  Ph.  D.,  in  The 
tgtneertng  and  Building  Record. 


more  intense  but  less  reliable  electric  lamps  by  an 
increase  of  one-third  in  cost. 

As  showing  the  demand  for  this  greater  illumi- 
nation, it  is  interesting  to  note  that  in  1885  the 
Common  Council  passed  various  resolutions  re- 
questing the  Gas  Commission  to  light  certain 
streets  and  avenues  with  the  electric  light.  The 
superintendent  of  lamps  and  gas  estimated  that 
had  it  been  possible  to  comply  with  these  requests, 
it  would  have  taken  over  2,000  lamps,  costing 
$526,840,  and  have  replaced  gas  lamps  costing 
$89,862.50,  an  excess  in  cost  of  the  electric  light 
over  the  gas  lamps  of  $436,977.50— more  than 
one-half  of  the  entire  appropriation  for  public 
lighting. 

As  regards  comparative  illumination,  it  is  not 
necessary  to  say  that  the  electric  light  is  much 
superior  to  gas— indeed  in  New  York  the  street 
lighting  by  gas  is  not  what  it  ought  to  be.  The 
first  contract  made  with  the  New  York  Gas  Light 
Company  in  1823  specified  the  burner  to  be  used 
as  one  capable  of  passing  three  feet  of  gas  per 
hour  ;  and  while  repeated  efforts  have  been  made 
to  increase  the  capacity  of  the  burner  to  4,  5  or 
6  feet  per  hour,  we  are,  in  this  respect,  precisely 
where  we  were  more  than  60  years  ago.  And  yet 
during  this  period  the  candle-power  of  the  gas 
supplied  has  been  nearly  doubled,  so  that  to-day 
our  street  lamps  give  a  light  of  from  10  to  16 
candles  for  3  feet  of  gas. 

In  the  early  days  of  electric  lighting  it  was  com- 
monly said  that  the  ordinary  arc  lamp  gave  a  light 
of  2,000  candles,  but  such  is  not  and  has  never 
been  the  case.  The  arc  lamp  gives  less  light 
horizontally  than  in  a  downward  direction,  and 
when  these  lamps  were  first  put  upon  the  market 
some  one  measured  or,  more  probably,  estimated 
the  intensity  in  a  horizontal  direction  at  500 
candles,  and  then,  to  make  a  good  showing,  mul- 
tiplied it  by  four,  making  the  2,000  candles. 
While  the  500  candles  was  pretty  clever  guessing, 
there  was  no  good  reason  whatever  for  multiplying 
it  by  four  any  more  than  by  360. 

As  the  amount  of  light  thrown  upon  the  walk 
and  roadway  is  of  more  importance  than  that 
emitted  in  a  horizontal  direction,  the  present  city 
contracts  with  the  electric  light  companies  require 
that  the  lamps  shall  give  a  light  of  at  least  1,000 
candles  at  an  angle  of  40  degrees  below  the  hori- 
zontal. Measurements  which  have  been  made  of 
the  lamps  of  some  of  the  companies  give  from 
1,300  to  500  candles. 

Of  late  an  attempt  has  been  made  by  one  of  the 
gas  companies  to  introduce  a  large  regenerative 
gas  burner— the  Gordon — for  street  illumination. 
It  has  been  tried  on  parts  of  Fifth  and  Madison 
avenues,  and  Forty-ninth  and  Fiftieth  streets,  with 
very  satisfactory  results  and  without  expense  to  the 
city.  An  arrangement  was  made  to  light  Lenox 
avenue  from  One  Hundred  and  Tenth  street  to 
One  Hundred  and  Twenty-ninth  street,  with  75  of 
these  lamps  during  the  month  of  December.  The 
expense  of  this  installation,  however,  which  is  $5 
per  lamp  per  month,  will  doubtless  prevent  its  ex- 
tension. 

The  recent  extinguishing  of  most  of  the  electric 
lamps,  and  the  consequent  darkness  on  many  of 
our  thoroughfares,  calls  public  attention  especially 
to  this  subject  of  street  lighting,  and  shows  the  im- 
portance of  keeping  the  gas  lamps  in  a  condition 
or  immediate  use,  certainly  until  the  electric  light 
has  become  more  thoroughly  domesticated. 


LARGE  ELECTRIC  RAILROAD  CONTRACT. 


Proof  of  Death  by  Electricity.— It  is  claimed 
that  in  electricity  we  have  an  infallible  means 
of  determining  whether  or  not  the  vital  spark 
left  the  body  in  case  of  supposed  death.  Two 
or  three  hours  after  death  or  after  the  stoppage 
of  the  heart  the  muscular  system  loses  its  elec- 
tric excitability.  When  stimulated  by  elec- 
tricity the  limbs  no  longer  contract.  Therefore 
if  five  or  six  hours  after  the  signs  of  life  have  de- 
parted, faranism,  as  the  treatment,  produces  no 
contractile  response,  the  spark  had  fled  beyond 
a  doubt,  as  no  faint  trance  or  coma  can  pre- 
vent the  manifestations  of  electric  muscular 
contractility. 


The  largest  and  most  important  deal  in  elec- 
tric street  railroad  matters  that  has  ever  been 
consummated  in  the  United  States  was  made 
March  26th  between  the  Brush  Electric  Light 
Company,  of  Cleveland,  and  a  Philadelphia  syn- 
dicate. 

The  contract  calls  for  the  furnishing  of  200 
motors,  a  generating  station  with  a  1,200  horse 
power  capacity  and  fifty-five  miles  of  track. 
This  contract  is  for  Rochester,  N.  Y.,  the  street 
railroad  franchises  of  which  are  owned  by  the 
Philadelphia  syndicate.  They  are  also  owners 
of  the  franchises  for  Louisville,  Ky.,  Buffalo, 
Pittsburg,  Newark,  N.  J.,  and  several  other 
cities.  The  entire  company  is  composed  of 
Philadelphia  capitalists,  with  the  exception  of 
Mr.  H.  Sellers  McKee,  who  is  a  resident  of 
Pittsburg  and  a  chief  owner  in  the  stocks. 

They  also  closed  contract  with  "Tom"  John- 
son for  twenty  motors,  a  generating  station 
with  400  horse  power  capacity  and  eighteen 
miles  of  track  for  his  new  electric  street  railroad 
at  Johnstown,  Pa.  Mr.  Johnson  contemplates 
putting  in  a  complete  plant  of  the  latest  im- 
proved and  best  electrical  appliances.  The 
tracks  at  Johnstown  will  be  laid  with  the  heavi- 
est girder  rail  manufactured  by  the  Johnson  Rail- 
road Iron  Manufacturing  Company  of  that  place 
and  weighs  eighty  pounds  to  the  yard.  On  all 
of  his  motors  hereafter  Johnson  will  have  the 
new  Short  system  motor. 

In  order  to  get  out  these  orders  on  time  the 
company  will  be  compelled  to  run  their  factory 
night  and  day  and  will  employ  two  forces  of 
men.  They  will  be  compelled  to  put  in  more 
machinery  and  will  have  double  the  facilities 
they  now  employ.  As  soon  as  possible  they 
will  erect  a  large  building  opposite  the  factory, 
which  will  have  the  same  capacity  that  their 
present  shops  have.  In  the  latter  the  depart- 
ment devoted  to  incandescent  lights  will  be  re- 
moved and  in  place  will  be  machinery  for  facili- 
tating the  building  of  motors.  The  company 
expect  to  be  able  to  turn  out  four  complete 
motors  a  day  when  they  have  made  all  contem- 
plated improvements. 

The  Philadelphia  people  have  appointed  a 
committee  of  experts  to  choose  a  system  for  the 
fitting  out  of  the  street  railroads  in  the  cities 
named.  They  have  unanimously  decided  for  the 
Short  system,  invented  by  Professor  Short,  ex- 
pert electrician  for  the  Brush  Company.  The 
experts  who  are  examining  it  say  that  it  is  a 
marvel  of  completeness. 


Peltier  Effect. — One  of  the  most  curious  ef- 
fects of  electricity  is  that  known  as  Peltier  effect. 
If  we  take  a  bismuth-antimony  pair  and  put  them 
in  circuit  with  a  battery,  and  the  current  from  the 
battery  is  in  such  direction  that  it  passes  from  bis- 
muth to  antimony,  heat  is  absorbed  at  the  junction 
of  the  two  metals  and  the  temperature  is  reduced. 
If  we  reverse  the  current  so  that  it  will  pass  from 
antimony  to  bismuth  heat  is  evolved  at  the  junc- 
ture and  the  temperature  rises.  The  phenomenon 
of  heating,  or  cooling,  by  a  current  where  it  passes 
the  junction  of  two  dissimilar  metals,  is  known  as 
the  "Peltier  Effect."  This  phenomenon  was  dis- 
covered in  1834  by  Peltier,  and  was  named  after 
him  to  distinguish  it  from  the  ordinary  heating  of 
a  circuit  where  it  offers  a  resistance  to  the  current, 
which  is  sometimes  called  the  "Joule  Effect." 
The  Peltier  effect  is  different  from  the  evolution 
of  heat  in  a  conductor  of  high  resistance,  because 
(1)  the  Peltier  effect  is  reversible,  the  current  heat- 
ing or  cooling  the  junction  according  to  its  direc- 
tion, whereas  a  current  meeting  with  resistance  in 
a  thin  wire  heats  it  in  whichever  direction  it 
moves  ;  and  (2)  the  amount  of  heat  evolved  or  ab- 
sorbed in  the  Peltier  effect  is  proportional  simply  to 
the  strength  of  the  current,  and  not  to  the  square 
of  that  strength  as  the  heat  of  resistance  is.  The 
reduction  of  temperature  has  in  this  manner  been 
carried  to  such  an  extent  that  water  has  been  frozen 
in  cavities  made  in  the  metals  at  the  point  of  junc- 
tion. 
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EASTERN"  NOTES. 


Boston,  April  nth 
At  a  regular  meeting  of  the  Business  Men's 
Association  of  Franklin,  Mass.,  last  Tuesday 
evening,  it  was  unanimously  resolved  that  an 
electric  street  railway  between  Wrentham  and 
Franklin  would  benefit  the  business  of  both 
towns,  and  to  request  the  Selectmen  to  grant  a 
franchise  under  proper  restrictions.  This  action 
was  taken  in  view  of  the  fact  that  a  Boston 
company  proposes  to  build  the  road. 

The  work  of  laying  the  rails  for  the  new  elec- 
tric railway  of  the  Newton  Street  Railway 
Company  between  Waltham  and  West  Newton 
is  progressing  rapidly.  The  return  wire  is 
being  run  over  the  sleepers  instead  of  under- 
neath, and  the  rails  are  not  connected  by  iron 
girders,  as  is  the  case  with  the  electric  lines  in 
Boston. 

Tne  British  cable  steamer  Minia,  Capt.  Trott, 
belonging  to  the  Direct  Cable  Company,  arrived 
off  Rye  last  week,  to  repair  the  cable  which  has 
become  so  badly  chafed  by  ledges  some  distance 
out  that  messages  could  be  sent  in  only  one  di- 
rection. The  cable  was  fished  up  one  mile  and 
a  quarter  from  shore  and  the  injury  located,  but 
owing  to  the  roughness  of  the  sea  work  was 
abandoned,  and  the  Mima  put  into  harbor  for 
shelter.  Work  will  be  resumed  when  the  weather 
permits. 

Among  the  petitions  presented  to  the  Board 
of  Aldermen  last  Monday  were  one  from  L.  Fos- 
ter Morse,  and  others,  asking  that  the  standing 
regulations  of  the  Board  of  Aldermen  be  so 
amended  as  to  allow  street  cars  to  run  at  a  rate 
of  speed,  not  exceeding  twelve  miles  an  hour, 
on  ^hawmut  Avenue  south  of  its  junction  with 
Tremont  street.  It  was  refeired  to  the  commit- 
tee of  the  whole  and  a  public  hearing  ordered. 

Shepard,  Norwell  &  Co. 's  petition,  containing 
over  300  names,  asking  for  an  increase  in  the 
speed  of  electric  cars,  was  similarly  treated.  Both 
petitions  bear  the  names  of  a  large  number  of 
business  men. 

Thomas  Savage,  Esq.,  of  Boston,  counsel  for 
lohn  W.  Mackay,  the  California  millionaire, 
entered  suit  last  Monday  in  the  Superior  Court 
of  Suffolk  County,  to  recover  a  judgment  for 
5287,313.36,  whicn  was  accorded  to  Mr. 
Mackay  by  the  Superior  Court  of  New  York  in  a 
suit  brought  by  him  against  the  Commercial 
Telegram  Company.  A  large  portion  of  the 
property  of  the  defendant  is  situated  in  Boston, 
and  an  attachment  upon  the  same  has  been 
made. 

State  House. — The  legislative  committee  on 
mercantile  affairs  gave  a  hearing  last  Tuesday 
upon  several  orders  in  regard  to  protecting  the 
public  from  dangerfrom  electric  wires.  Coun- 
sel for  companies  were  present  as  follows  :  For 
the  Bell  Telephone  Company,  Geo.  A.  Bruce, 
and  Fred  H.  Williams  ;  for  the  New  England 
Telephone  and  Telegraph  Company,  S.  L. 
Powers:  for  the  Edison  Company.  Mr.  Gouch  ; 
and  for  the  Westinghouse  Company,  Ferdinand 
A.  Wyman.  Representative  Raymond,  of 
Somerville,  interested  in  the  Somerville  Electric 
Light  Company,  urged  the  necessity  of  having 
in  every  municipality  an  official  with  power  to 
removeand  relocate  dangerous  wires.  As  to  an 
electric  commission  he  thought  it  would  be  a 
tremendous  set  of  red  tape  for  nothing.  Samuel 
L.  Powers,  representing  the  N.  E.  T.  &  T.  Com- 
pany, told  of  the  efforts  which  are  being  made 
by  all  companies  using  such  wires  to  protect  the 
public,  and  urged  the  committee  to  leave  mat 
ters  as  they  are.  He  had  no  objection  to  the 
marking  of  wires  to  show  their  ownership,  and 
his  company  already  used  insulators  with  its 
name  stamped  on  the  glass.  Senator  Coffin,  of 
Suffolk,  Representative  Moriarty,  of  Worcester, 
and  others  testified  to  the  need  of  regulation  of 
wires  and  the  hearing  was  continued. 

W  R.  McLean,  foreman  of  the  car  shops  of 
the  Thomson-Houston  Company  of  Lynn,  and 
one  of  the  most  popular  men  in  the  factory,  has 


resigned  to  accept  the  position  of  master 
mechanic  of  the  street  railway  in  Des  Moines, 
la.  He  will  be  greatly  missed  by  his  business 
and  social  acquaintances,  and  the  Des  Moines 
people  are  to  be  congratulated  on  securing  the 
services  of  so  capable  an  official. 

Representatives  or  the  East  Side  electric  road 
of  Brocton  are  reported  to  have  made  offers  to 
the  Whitman  Street  Railway  Company  for  the 
sale  of  their  bonds.  It  is  understood  that  the 
representatives  of  the  Whitman  men  will  not 
purchase  at  the  figures  demanded  by  the  Broc- 
ton Company.  It  is  hinted  that  the  Whitman 
Company  stand  ready  to  purchase  the  stock, 
provided  it  can  be  obtained  at  a  reasonable 
figure. 

The  tow  cars  on  the  Cambridge  division  of  the 
West  End  Railway  which  were  stopped  by 
order  of  the  Board  of  Aldermen  a  few 
weeks  ago  commenced  running  again  last 
Thursday  morning.  The  through  line  between 
Harvard  square  and  South  Boston  commenced 
running  Friday  morning  on  the  old  time. 

F.  E.  Pettingill,  of  the  firm  of  Pettingill  & 
Andrews,  has  returned  from  his  double  trip 
across  the  Atlantic  feeling  much  improved  in 
health.  Mr.  Pettingill  is  one  of  the  most 
popular  men  in  the  trade,  and  if  we  can  judge 
by  the  reception  he  received  on  his  return  to 
Boston,  continued  and  increased  success  is  as- 
sured him  when  he  again  starts  on  the  road. 

W.  J.  P. 

A  NEW  SWITCH. 


The  accompanying  cut  illustrates  a  cheap 
switch  th-it  will  be  found  of  use  in  places  where 
a  simple  make  and  break  switch  is  required,  and 
where  an  absolute  contact  is  needed  when  the 
switch  is  closed.     The  dotted  lines  show  the  arm 


in  the  latter  position,  the  arm  being  forced  be- 
tween two  contact  straps  in  such  a  manner  that 
a  large  surface  bracing  is  had  on  both  sides. 
This  switch  is  being  introduced  by  the  Central 
Electric  Company  of  Chicago. 


A  NEW  ELECTRIC  ROAD  IN  THE  SOUTH. 


We  understand  that  a  Northern  Syndicate  has 
secured  control  of  the  electric  interests  in  the  towns 
of  Winston  and  Salem  in  North  Carolina  and  that 
an  electric  line  connecting  the  two  towns  will  soon 
be  installed.  The  line  will  be  five  miles  long,  and 
will  include  six  cars.  The  Sprague  system  of  over-, 
head  wiring  will  be  used.  The  dynamos  will  be 
located  in  the  electric  lsght  station  which  will  here- 
after supply  both  light  and  power  for  the  street  cars 
and  general  industries  along  the  line. 

This  is  probably  the  first  station  in  the  Country 
from  which  will  be  distributed  electric  power  for 
Street  Railway,  and  general  industries,  and  light 
by  both  arc  lamps  and  incandescent. 

Among  the  incorporators  of  the  Company  men- 
tioned are,  E.  H.  Johnson,  J.  H.  McClement, 
F.  1.  Sprague  and  E.  B.  Hawkes, 

Although  electric  roads  are  now  in  operation 
pretty  generally  throughout  the  Northern  and 
Western  States,  the  use  of  electricity  as  a  method 
of  propelling  cars,  has  not  as  yet  met  with  such 
wide  adoption  among  the  cities  of  the  Southern 
States. 

There  are,  it  is  true,  a  number  of  cities  in  the 
south  where  there  are  electric  roads  in  operation, 
or  in  process  of  construction,  but  the  horse  and 
mule  are  still  relied  upon  in  most  cities  for  the 
operation    of  the   street   cars.      Northern  capital, 


however,     is    rapidly    developing    many    of  tt 
southern  towns,  and  a  few  years  change  a  local 
from  a  condition  of  inertness  to  one  of  busing 
and  enterprise. 

Salem,    Winston,    is   a   good    example    of  t 
progressive  town  of  the  new  south,  and  shows 
its  enterprise    in    electrical   undertakings  that  it! 
fully   awake   to    the  latest   and  modern  impro' 
ments. 

CONDUITS  FOR  UNDERGROUND.  1 


Mr.   Frank  Kitton,   the  insurance  inspector 
the  City  of  Buffalo,  in  a  recent  letter  on  the  st 
ject  of  underground  conduits,  says  in  regard  I 
the  utility  of  the  Interior  Electrical  Conduit: 

I  regard  it  as  one  of  the  greatest  advaH 
made  in  this  direction  since  the  electric  li{: 
became  a  commercial  possibility. 

The  use  of  the  conduit   tube  provides  gr< 
immunity    from    the    dangers    that    may    ar 
through   the  development  of  excessive  heat 
conductors  of  electricity,  protects  the  wires  fr<j 
mechanical  injury  and  excludes  moisture. 

The  system  is  so  flexible,  and  possessfs  su 
engineering  advantages  as  to  commend  its  ad<; 
tion  by  those  seeking  a  systematic  method 
providing  for  the  wiring  of  bu  ldmgs  in  t( 
course  of  construction,  as  well  as  to  others,  m< 
especially  concerned  in  the  safety  of  electric  lij 
and  power  installations. 

The  Interior  Electrical  Conduit  Company  hs 
taken  up  the  question  of  underground  condu 
and  have  developed  a  perfectly  efficient  syste 
The  rights  for  using  the  system  in  Detroit,  Mic 
have  recently  been  sold  to  the  Detroit  Elect 
Light  and  Power  Company.  'I  he  undergron 
system  has  been  thoroughly  worked  out  in  eti 
detail  and  is  perfect  in  every  respect. 


A  PERFECT   ARC   LAMP    FOR    INC AND 
CENT  CIRCUITS. 

The  Clark  Electric  Company  over  a  year 
introduced  an  arc  lamp  adapted  for  use  on  inc 
descent  circuits,  and  ^ince  that  time  they  M 
made  an  excellent  reputation  basea  solely  on 
real  merit  of  the  lamp.     These  lamps  are  of 
single  pattern,  and  have  been  running  cosfl 
ously  on   incandescent   circuits   giving   tbef 
of  satisfaction.     In  fact  they  have  been  cona 
to  be  the  only  successful  arc  lamps  made  fori 
purpose.      Their  illumination   is  of  nearlyB^ 
candle  power,  and  they  are  remarkably  >ieadyal 
thoroughly  reliable  in  their  operation.      Theygj 
a  soft  and  brilliant  white  light,  and  what  is  aY 
valuable  feature  in  them  is  the  absencs  of  nc 
and  hissing  so  common  in  arc  lamps.     Th 
valuable  features  render  the  Clark  arc  Ump 
desirable  for  indoor  use  as  for  outdoors   and 
lamps  for  interiors  are  handsomely  mounted. 

Owing  to  the  steadiness  of  this  light  cole, 
however  delicate,  show  the  same  as  in  daylig 
Ths  feature  in  itself  is  a  valuable  one,  an( 
thoroughly  steady  arc  light  would  be  greatly  1 
predated  in  many  lines  of  trade  for  th  s  v 
reason. 

Municipal  Electric  Lighting. — Elsewhere 
this  issue  will  be  found  a  communication  from! 
J.  Francisco,  president  of  the  Rutland  (Vt.  1  El 
trie  Light  Company,  on  the  question  of  Munici 
control  of  electric  light  plants.  It  is  an  a 
argument  against  such  control,  and  it  car.  be  r< 
with  profit  by  those  interested  in  such  matte 
The  question  is  a  live  one  and  is  receiving  c< 
siderable  attention  in  different  parts  of  the  count 
The  sentiment  against  Municipal  control  is  v 
strong  and  pronounced,  and  many  incontroverti 
arguments  put  forth  in  support  of  the  movement 

Madrid. — It  is  announced  by  El  Telegraph 
Espagnol  that  Dr.  Celestino  Goni  and  the  Dir 
tor  of  Telegraphs  have  founded  an  electrical 
gineering  college  at  Madrid. 

Personal  Notf.  — Mr.  George  B.  Presiott, 
the  well-known  electrician,  has  been   appoin 
General  Agent  for  Day's  Kerite   Wires  and  < 
bles. 
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Commercial  Bank  Bid'?, 
Chicago,  April  12,  1890. 
Mr.  VV.  P.  Adams,  the  Texas  representative  of 
3   International    Thomson-Houston    Electric 
>mpany,  is  in  the  city  this  week. 

Mr.  A.  B.  Gould,  of  Sioux  City,  la.,  manager 
the  Could  American  District  Telegraph  Com- 
ny,  is  in  town  looking  after  electric  light  in- 
-ests. 

Mr-  J.  H.  Stahley,  of  the  North  American 
instruction  Company,  is  at  Harriman,  Tenn., 
stalling  a  50-hght  alternating  arc  plant  of  the 
estinghouse  system. 

The  Duluth,  Minn.,  City  Council  and  the 
eet  railway  company  seem  to  be  unable  to 
ree  as  to  terms  of  installing  an  electric  rail- 
iy  system,  and  the  people  may  have  to  submit 
slow  car  service  for  a  while  yet. 

Des  Moines,  Iowa. — The  bill  providing  for 
>ctrical  executions  was  indefinitely  postponed 

the  Iowa  Senate  on  the  9th  inst. 
A.  L.  Ide  &  Son,  Springfield,  111  ,  have  just 
nstructed  a  new  tandem  compound  engine 
lich  is  said  to  be  a  vt-ry  fine  machine. 
The  Kansas  City  Fire  and  Burglar  Alarm 
mpanv  has  been  formed  at  Kansas  City  ;  capi- 
.  stock,  $15,000;  directors,  Alfred  H.  Cobb, 
SBry  McGrew,  Edmund  R.  Wilder,  Hector 
thgood,  E.  F.  Mully,  of  Kansas  City,  and  Wm. 

Brown,  of  Leavenworth. 
A.   L.   Ide,  Springfield,    111  ,   manufacturer  of 
;  Ideal  Engine,  visited  Chicago  this  week. 
Mr   James  A.    Lounsbury,  of  the  National  En- 
tering Bureau.  Chicago,  is  engaged  in  elec- 
cal  work  at  Bloomington,  111.,  this  week. 

The  Wichita  Electric  Railway  Co. ,  of  Wich- 
,  Kansas,  whose  organization  was  noted  in  a 
:ent  issue,  has  for  its  purpose  the  consolidi- 
n  of  the  Wichita  Street  Railway  Co.  now  op- 
iting  43  horse-cars  upon  41  miles  of  track, 
d  the  Riverside  and  Suburban  Railway  Co., 
erating  7  electric  motors  and  13  trail  cars 
on  1 5  miles  of  track  equipped  by  the  Thomson- 
juston  system.  The  entire  equipment  of  the 
w  company  will  be  by  electricity,  and  they 
pect  to  operate  between  30  and  40  miles   of 

iid  electrically  within  the  next  year.  A  com- 
;te  electrical  equipment  over  the  line  hereto- 

je  operated  by  the  Wichita  Street  Railway  Co. 
d  a  new  station  plant  complete  will  be  re- 
ired.  The  system  to  be  employed  has  not 
t  been  decided  upon. 

The  Brush  Electric  Light  Co.,  of  Detroit, 
11  shortly  increase  their  facilities  in  that  city  by 
installation  of  an  alternating  incandescent 
nf  of  10,000  light  capacity,  and  expect  to  make 
e  one  of  the  finest  and  most  complete  plants 
the  country.  Mr.  Joseph  E.  Lockwood,  mail- 
er of  the  Brush  Company,  has  inspected  many 
the  most  successful  plants  in  the  country  since 
2  Kansas  City  Convention  and  hopes  to  make  the 
w  plant  superior  to  any  now  in  operaton. 
The  St.  Louis  Electric  Light  and  Power  Com- 

iNY  filed  a  statement  of  an  increase  of  capital 
)ck  from  §8,  coo  to  $30,000. 
National  Electric  Light   &    Power  Co.,  has 

3 en  formed  at  Arkansas   City,    Kansas  ;    capital 
ck  $50,000  ;  directors,  J.  F.  Saunders  and  W. 
Thomas,   Guthrie,    Oklahoma,    M.    F.    Bailey, 
ias.  Hutchins,  and  E.  L.  McDowel  of  Arkansas 

ty. 

Mr.  E.  L.  Clark,  of  Chicago,  better  known  as 
Poles"  among  the  electrical  fraternity,  closed 
i  best  contract  on  the  10th  inst,  and  is  corre- 
Dndingly  happy.  Miss  Lillian  R.  Shaw  is  the 
ung  lady.  The  ceremony  was  celebrated  at 
;  residence  of  the  bride's  parents  at  Blooming- 
1,  111.  After  a  short  trip  the  young  couple  will 
to  housekeeping  on  the  south  side,  Chicago. 
-.  Clark  has  the  congratulations  of  all  the  elec- 
cal  fraternity,  to  whom  he  has  been  so  long 
d  favorably  known. 


Mr.  J.  H.  Reid,  of  the  Mather  Electric  Com- 
pany, Chicago,  left  for  Omaha  Wednesday,  to  be 
gone  some  days. 

W.  A.  Shelden,  general  agent  of  the  Schuyler 
Electric  Company  is  in  the  city. 

Mr.  B.  J.  Arnold,  St.  Louis  Agent  of  the 
Thomson-Houston  Company,  visited  Chicago  this 
week. 

George  Cutter,  80  Adams  Street,  Chicago, 
has  returned  from  a  two  weeks'  trip  East  and  re- 
ports business  good.  While  at  Philadelphia  Mr. 
Cutter  became  much  interested  in  a  new  electric 
water  purifier  the  Stanley  Electric  Company  of  that 
city  are  bringing  out,  which  he  thinks  is  a  very 
valuable  invention. 

Mr.  E.  L.  Clark,  Rookery  Building,  Chicago, 
has  received  a  large  order  from  the  Los  Angeles 
Rapid  Transit  Company,  for  poles  to  be  used  in 
constructing  their  line. 

Let  Electricians  Speak.  The  agitation  of  the 
World's  Fair  question  has  turned  many  minds  to 
the  problem  of  providing  an  attraction  that  shall 
throw  the  Eiffel  tower  into  innocuous  dessuetude. 
One  of  the  latest  ideas  advanced  is  to  construct  a 
mammoth  star,  to  be  called  the  Star  of  Empire,  of 
a  thousand  electric  arc  lights  and  place  it  upon  a 
tower  loftier  than  Eiffel.  In  the  center  would  be 
the  word   "CHICAGO". 

The  electrical  Engineers  of  America  should  not 
let  the  opportunity  pass  to  make  electricity  the 
crowning  feature  of  the  exposition,  and  should 
devise  some  plan  for  impressing  upon  our  foreign 
visitors  the  fact  that  this  is  the  land,  as  well  as  the 
age,  of  electricity. 

The  Chicago  &  Evanston  Rapid  Transit  Street 
Railway  Company,  has  been  formed  in  this  city 
with  a  capital  stock  of  $500,000.  The  incorpo- 
rators are  R.  J  Randolph,  J.  W.  Smith  and  T.  P. 
Bailey  of  the  Thomson-Houston  Company.  It  is 
understood  that  the  Thomson-Houston  Company 
are  the  chief  parties  interested  and  their  system 
will  be  used.  The  Thomson-Houston  people  are 
reticent,  but  say  that  the  right  of  way  from  Chicago 
to  Evanston  has  been  partially  secured  and  that  the 
road  will  be  built.  This  road  will  fill  a  long  felt 
want  and  will  undoubtedly  be  welcome  to  the 
residents  of  that  beautiful  suburb. 

The  Certificate  of  Incorporation  of  "The 
World's  Exposition  of  1892"  was  issued  by  the 
Secretary  of  State  at  Springfield,  111.,  on  the  9th 
inst.  ;  capital  stock  $5,000,000;  the  names  of  the 
28,000  stockholders  are  omitted  for  obvious 
reasons. 

New  Companies.  The  Oregon  Electric  Light 
Company,  Oregon,  111.,  to  furnish  light,  heat  and 
power  ;  incorporators  F.  G.  Jones,  P.  E.  Hastings, 
J.   C.   Fesler. 

Youngstown  Electric  Light  Company  was 
formed  at  Youngstown,  Ohio,  with  a  capital  stock 
of  $75,000. 

The  Thomson-Houston  Electric  Company  re- 
port the  starting  of  electric  railways  of  their  sys- 
tem at  Denver,  Col.,  and  San  Jose,  Cal.,  this 
week.  They  expect  to  start  a  line  of  thirty  cars 
on  over  twelve  miles,  and  twelve  cars  on  four- 
teen miles  of  track  at  Milwaukee  in  a  few  days. 

Reports  from  East  Liverpool,  O.,  say  a  great 
electrical  storm  passed  over  that  city  on  the  8th. 
The  telephone  exchange  was  burned  and  service 
destroyed.  The  operators  were  compelled  to  fly 
from  the  room. 

The  Northwest  Construction  and  Supply  Com- 
pany, of  St.  Paul,  Minn.,  held  its  annual  meeting 
on  last  Wednesday.  The  name  of  the  company 
was  changed  to  the  Northwest  Thomson-Hous- 
ton Company  and  the  number  of  directors  in- 
creased from  five  to  seven.  The  officers  elected 
for  the  ensuing  year  are,  Lieut.  E.  R.  Gilman, 
president  and  general  manager;  W.  G.  DeCelle, 
secretary ;  G.  C.  Duffie,  treasurer.  The  board 
of  directors  includes  the  officers  and  H.  K.  Gil- 
man,  V.  M.  Watkins,  J.  B.  Tarbox  and  Thomas 
C.  Sullivan.  In  the  evening  a  banquet  was  given 
at  the  Hotel  Ryan  to  seventy  members  and  in- 
vited guests. 


The  Aurora  City  Railway  Co.,  will  install  a 
$250,000  electric  railway  plant  of  the  Thomson- 
Houston  system.  The  line  will  be  20  miles  in  ex- 
tent, 10  miles  of  which  will  be  constructed  this 
season.  The  old  fair  ground  property,  consisting 
of  51  acres,  was  bought  by  a  syndicate  of  Aurora 
gentlemen  on  the  5th  inst.,  for  $15,300  and  it  is 
reported  that  ihey  want  it  for  the  electric  railway 
plant. 

The  Elmer  A.  Sperry  Company,  consulting  and 
contracting  electrical  engineers,  Chicago,  report 
their  factory  full  of  work,  and  much  business 
being  done. 

The  Central  Electric  Company,  Chicago,  have 
just  issued  a  small  volume  which  should  be  in  the 
hands  of  electricians  everywhere.  Within  a  vol- 
ume of  convenient  size,  to  be  carried  in  the 
pocket,  are  given  carefully  prepared  tables  and 
plans  for  wiring  all  the  different  systems  of  light- 
ing, and  tables  of  all  kinds  useful  in  connection 
with  electrical  work.  Much  valuable  inf<  rmatiun 
is  given  regarding  dynamos,  lamps,  motors,  and 
steam  plants,  and  indeed  any  subject  likely  to  be 
required  by  the  practical  electrician  in  any  of  the 
different  lines  of  work. 

Noyes  Bros.,  83-87  Fifth  avenue,  Chicago, 
manufacturers  of  electric  and  combination  fix- 
tures, now  have  their  catalogue  ready  to  mail  to 
the  trade.  They  will  be  pleased  to  receive  appli- 
cations for  the  same. 

The  Chicago  Electric  Club  held  its  regular 
meeting  Monday  evening,  April  7th.  .Mr.  J.  K. 
Pumpelly  read  a  paper  entitled  "Storage  Batter- 
ies to  the  Rescue,''  presenting  in  a  very  interest- 
ing manner  the  need  for  storage  batteries  and  the 
work  being  done,  and  pointed  out  the  difficulties 
solved  and  yet  to  be  solved  before  the  storage  bat- 
tery can  be  an  unqualified  success.  The  discus- 
sion which  followed  was  taken  part  in  by  Messrs. 
Sperry,  Kempt,  DeLand,  Bauer,  Badt,  Degen- 
hardt  and  President  Beach.  Many  interesting 
facts  were  brought  out,  especially  in  connection 
with  the  use  of  storage  batteries  for  train  lighting. 
The  secretary's  report  showed  the  society  to  be 
in  a  very  prosperous  condition.  Six  new  mem- 
bers were  added  to  the  club  since  the  last  meet- 
ing. 

F.   M.  I. 

The  Pollak  Battery. — -A  primary  battery  for 
domestic  lighting  has  been  brought  out  by  M. 
Pollak,  which  is  without  porous  pot.  The  elec- 
trodes are  of  zinc  and  lead  respectively,  and 
the  electrolyte  is  a  solution  of  copper  sulphate. 
The  zinc  dissolves  and  copper  is  deposited  on 
the  lead  plate.  As  the  makers  replace  the  bat- 
tery plates,  when  they  are  exhausted,  only  the 
copper  crystals  have  to  be  paid  for. 

Electric  Lighting. — The  City  of  Ashville,  N. 
C. ,  invites  proposals  for  lighting  by  electricity  the 
said  city  for  a  period  of  two  years  from  October  1, 
1890.  Proposals  to  contemplate  an  option  giv- 
ing the  city  the  right  to  purchase  the  plant  at  ex- 
piration of  the  period  mentioned.  Time  for  re- 
ceiving bids  is  limited  to  May  1,  1890.  The  right 
is  reserved  to  reject  any  or  all  bids,  and  to  waive 
any  defects. 

Chemical  Action  of  Storage  Battery. — The 
chemical  reactions  of  storage  batteries  may  be 
divided  into  three  periods,  those  of  charging,  of 
repose  and  of  discharging.  During  each  of 
these  periods  a  distinct  chemical  reaction  occurs. 

The  First  Incandescent  Lamp. — Frederick  de 
Molyens,  of  Cheltenham,  England,  was  the  first 
inventor  of  the  incandescent  lamp.  In  1841  he 
constructed  his  first  incandescent  lamp.  In 
it  platinum  wire  was  used. 

Heat  in  a  Circuit. — The  amount  of  heat  de- 
veloped in  a  circuit  is  proportional  to  the  square 
of  the  strength  of  the  current. 

Electric  Lights  in  Philadelphia. — Phila- 
delphia now  reflects  the  rays  of  i,ico  electric 
lights. 
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SOME  POINTS  IN"   DYNAMO   AND   MOTOR 
DESIGN. 


(Continued from  fxige  8,  issue  of  Apr.  /.?). 

CONSTANT    POTENTIAL    MOTORS. 

. ,  as  regards  another  thing  which  we 
have  been  told  sometimes — that  the  armature 
and  magnet  fields  are  added  in  a  motor — so  far 
is  this  from  being  the  case,  that,  under  the 
usual  and  proper  conditions  of  a  trail  on  the 
brushes,  the  weakening  of  the  field  due  to  the 
current  in  the  armature  may  play  a  most  im- 
portant part  in  the  governing  of  motors  at  con- 
stant speed.  In  an  article  contributed  to  the 
Electrician  in  i  SS6,  I  hinted  at  this,  saying, 
••  By  reason  of  the  current  in  the  armature  re- 
acting to  weaken  the  field,  does  not  a  shunt 
motor  contain  within  itself  the  germ  of  self- 
regulation,  which,  by  suitable  proportion,  may 
be  made  effective  without  a  series  coil  at  all  ?  " 
Since  that  date  motors  have  been  constructed  in 
which  the  truth  so  foreshadowed  has  been  real- 
ized. 

As  already  stated,  the  E.  M.  F.  of  a  separately 
excited  dynamo  is  represented  by  an  inclined 
line,  cd,  Fig.  15,  the  inclination  showing  the 
weakening  of  the  field  produced  by  the  current 
in  the  armature.  Run  as  a  motor,  with  a  trail 
equal  to  its  lead  as  a  dynamo,  the  E.M.F.  gen- 
erated— called  in  this  case  the  back  E.M.F. — 
will  be  the  same,  being  greater,  therefore,  as  the 
current  is  smaller,  and  smaller  as  the  current  is 
larger.  A  shunt  motor  connected  to  mains  at  a 
constant  difference  of  potentials  has  its  magnets 
excited  by  a  constant  current,  and  the  back  E. 
M.F.  varies  in  this  way.  Its  value,  calling  e, 
the  difference  of  potentials  at  the  mains,  is  e, 
—  c  r,  and  it  is,  of  course,  proportional  to  the 
induction  through  the  armature  and  the  speed. 
Generally  we  require  the  latter  to  be  constant, 
so  we  write, 

E    —  C    R 
n    zr. , 

»1 

where  n.  is  the  resultant  induction  through  the 
armature  due  to  both  fields.  As  we  have  seen. 
n  is  not  a  constant :  there  is  a  weakening  of  the 
field  proportional  to  the  current ;  and  for  x.  we 
can  substitute  a  value,  n  — ./(c),  where  x  is  the 
induction  on  open  circuit,  and  f  (c),  that  func- 
tion of  the  current  which  represents  the  weak- 
ening effect.     Writing 

k.  —  c  R 

n  cc  — ! , 

N-/(C)' 

is  perfectly  obvious  that  if  c  r  bears  the  same 
relation  to  e,  as /"(c)  bears  to  n,  the  speed  n, 
will  be  constant,  and  quiie  independent  of  the 
load.  Referring  to  Fig.  15,  the  height,  oc,  may 
be  taken  as  representing  the  induction  when 
the  motor  is  running  with  no  load ;  the 
sloping  line,  c  d,  giving  the  induction  for 
various  currents  in  the  armature.  The 
horizontal  line,  c  e  will  represent  the  induc- 
tion due  to  the  field  magnets  alone,  and 
the  difference  of  potentials  at  the  mains.  If  the 
speed  be  constant,  the  length  of  ordinates  be- 
tween cd  andc  e  represents  f(c),  and  also  c  r. 
We  see  clearly  that  if  the  induction  is  dimi- 
nished without  a  proportional  reduction  of  the 
back  E.M.F.,  the  speed  will  increase  ;  while, 
on  the  other  hand,  if  the  back  E.M.F.  goes 
down  without  a  corresponding  decrease  in  the 
induction,  the  speed  will  be  reduced  If  : 
found  that  the  speed  increases  as  the  motor  is 
loaded — and  I  have  seen  this — the  field  must 
be  strengthened,  and  the  turns  on  the  arma- 
ture reduced,  or  the  armature  resistance  in- 
creased. If  the  speed  gets  less,  an  opposite 
course  must  be  taken  A  shunt  motor,  then, 
will  run  at  a  constant  speed  on  a  constant- 
potential  circuit  without  compound  winding  or 
any  other  device,  if  the  armature  field  and  mag- 
net field  are  properly  proportioned.  A  position 
can  generally  be  found  for  the  brushes  where 
the  sparking  between  the  load  limits  is  inappre- 
ciable, and  the  motor  may  be  then  trusted 
with  perfect  confidence  to  run  at  a  constant 
speed. 


It  must  not  be  thought  that  because  a  motor 
transmits  power,  it  is  necessary  to  manipulate 
e'ectro-mechanical  equivalents  until  we  get 
torque  in  pound-feet  or  foot-pounds  per  revolu- 
tion, or  some  other  mechanical  quantities. 
This  is  only  a  waste  of  time  In  designing  a 
motor,  we  know  the  horse  power  or  watts  to  be 
given  off  on  the  brake  at  a  certain  speed,  and  if 
we  make  the  machine  run  at  the  proper  num- 
ber of  revolutions,  and  in  accordance  with  the 
conditions  of  electrical  supply,  the  torque  will 
come  out  all  right  without  our  troubling  about 
it  Suppose  we  require  w  watts  to  be  given  out 
on  the  brake  by  a  motor  working  on  a  constant 
potential  circuit.  The  power  which  must  be 
converted  in  the  armature  is  greater  by  a  cer- 
tain amount,  /,  absorbed  in  friction  of  journals 
and  brushes,  magnetic  friction,  and  parasitic 
currents.  This  amount  can  be  foretold  to  a 
certain  extent,  but  may  be  derived  from  experi- 
ments made  with  machines  of  the  same  kind. 
The  power  converted  being,  then,  w  -\-p  wa 
the  back  E.M.F.  being  settled  as  determined 
by  the   water  allowable   in    the  armature,  the 

current  =  — ~r     is  obtained:    the  procedure  in 

design  now  being  exactly  as  for  a  dynamo  to 

give  a  current  of  — -TlZamperes    bv  e  volts  at 
e 

the   same  speed.     If  these  conditions  are  ful- 
filled, the  torque  may  be  left  to  itself. 

16.  Constant-Current  Dynamos. 
There  seems  to  be  an  impression  that  dynamos 
for  high  differences  of  potentials  cannot  be  worked 
successfullv  with  Gramme  commutators  ;  the  reason 
for  this  opinion  being,  I  suppose,  the  breakdown 
of  some  imperfectly  constructed  machines.  That 
there  is  no  difficulty  with  the  insulation  between 
the  conductors  and  armature  core  is  obvious  from 
the  fact  that  high  potential  alternating  current  ma- 
chines are  working  successfully  with  armature  sec- 
tions similarly  disposed  ;  the  fault  appears,  there- 
fore, to  have  been  solely  with  the  commutators. 
I  need  only  reiterate  the  remark  I  made  here  a 
short  time  ago — that  there  is  no  difficulty  whatever 
in  constructing  Gramme  machines  up  to  1,000, 
i,>do,  or  even  2,000  volts,  provided  the  designer 
knows  what  he  is  about.  Many  such  machines 
are  to  be  seen  in  daily  work.  Mr.  Bogue,  of  New 
York,  gives  me  particulars  of  a  Wood  dynamo 
manufactured  by  his  company  which  gives  9.6 
amperes,  and  a  difference  of  potential  of  2,640 
volts  at  its  terminals :  Mr.  Henrion,  of  Nancy, 
constructs  Schuckert  machines  of  1,000  volts: 
Messrs.  Immisch  A:  Co.  have  constructed  motors 
as  well  as  dynamos  of  1,000  volts :  while  Messrs. 
Paterson  and  Cooper  have  a  large  number  of  ma- 
chines running  at  voltages  varying  from  800  to 
:o.  The  latter  run  without  sparking  at  the 
brushes,  and  with  perfectly  smooth  commutators. 

Several  attempts  have  been  made  to  compound 
machines  for  constant  current,  all  of  them  uni- 
formly unsuccessful.  It  is  beginning  to  be  realized 
that — Deprez  notwithstanding — it  cannot  be  ac- 
complished, and  during  the  next  six  years  the 
equations  for  constant  current  compound  winding 
may  finally  disappear  from  our  text-books.  But  it 
may  take  longer. 

The  method  of  regulation  about  which  I  have 
to  make  a  few  remarks  is  that  of  rotating  the 
brushes  on  the  commutator,  which  has  proved 
verv  successful  in  some  of  the  machines  to  which 
it  has  been  applied.  You  need  scarcely  be  re- 
minded that  if  a  series-wound  machine  is  directly 
belted  to  a  separate  engine,  the  combination  is 
almost  self-regulating,  such  small  correction  as  is 
required  being  easily  effected  by  a  solenoid  elec- 
trical governor.  In  such  cases  the  speeds  of  both 
ne  and  dynamo  vary  as  the  E.M.F.,  but  gen- 
erally this  arrangement  is  not  permissible,  in  con- 
sequence of  several  machines  being  driven  from 
the  same  counter-shaft :  accordingly  some  device 
for  regulating  at  constant  speed  has  to  be  adopted. 
In  machines  in  which  the  current  is  variable 
we  endeavor,  as  I  have  said,  to  make  the  self- 
induction  as  small  as  possible,  and  we  work 
with  the  brushes  somewhere  between  the  polar 
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tips  where  the  field  is  almost  neutral,  or  only  c  j 
strength  sufficient  to  overcome  the  slight  efli 
of  self  induction,  and  bring  the  current  up  to  ii 
normal  value  before  the  section  leav<. 
brush.  In  c  »nstant  current  machines  we  wom 
always  in  the  active  field  under  the  pole-p;ece:< 
and  to  prevent  the  flow  of  an  enormous  cuttM 
in  the  section  short-circuited  by  the  brush,  con 
siderable  self-induction  has  to  be  given.  Cons 
sider  an  armature  in  the  field,  Fig.  16.  Opjx 
site  the  parts  marked  n  and  s  the  induc^ 
through  a  section  is  nil :  at  a  and  b  it  is  16, 
i".  coo,  or  i8,coo  C.G.S.,  as  the  case  may  be- 
that  is,  in  the  machines  we  have  been  spealS 
of  hitherto.  If  we  had  here  a  uniform  distrfl 
tion  of  fie'd  over  the  poles,  an  attempt  at  cp 
stant  current  regulation  by  movement 
brushes  would  only  result  in  sparking,  sinc^L 
every  position  the  back  E  M.F.  of  seli-inductio 
is  different  If  the  induced  E.M.F.  were  in  or 
position  balanced  by  the  E.M.F.  of  self-indu< 
tion,  in  other  positions  it  would  be  over 
anced  or  under  balanced.  Another  point  i 
that  if  regulation  is  attempted  by  working 
the  brushes  partly  between  the  polar  tips  U 
partly  under  ihe  poles,  the  weakening  effect 
the  armature  current  on  the  fields  is  subject 
great  variation  :  accordingly  the  poles  shouldt 
extended  until  the  brushes  are  under  them  i 
every  position.  The  essentials  for  successfc 
regulation  will  now  be  apparent  First, 
self-induction  should  balance  the  field  in  evil 
position  of  the  brushes :  secondly,  the  pole 
should  be  extended  so  that  the  brushes  in  ever 
position  of  working  are  under  them.  An  exan 
ination  of  the  curve,  Fig.  1,  will  show  that  u 
to  an  induction  of  12,000  or  so  the  co-effidp 
of  self-induction  is,  roughly,  constant:  so  th: 
an  armature  core  saturated  to  this  degree  woul 
have  the  same  E.M.F.  of  self  induction  for 
constant  current,  whatever  the  position  of  fi 
brushes.  In  the  Wood  dynamo  already  refenr 
to  the  induction  in  the  armature  is  13.ee :  p-. 
square  centimetres,  and  in  the  Sperry  dynamc 
which  hails  from  Chicago,  it  is  about  14,00c 
Mr.  Sperry  s  remarks  I  give  in  full  in  the  apper' 
dix,  also  those  of  Mr.  Bogue  concerning  th 
Wood  machine.  In  both  these  machines  th 
masses  of  iron  in  the  magnets  and  pole-piece 
are  disposed  so  that  the  field  is  fairly  uniforc 
over  the  poles ;  but  this  is  by  no  means  neci 
sary,  provided  the  E.  M.  F.  of  self-induction  bi 
ances  the  field  in  every  position.  Making  H 
field  distnbuion  uniform,  and  the  self-indudM 
uniform,  affords  the  easiest  method,  however 
of  attaining  the  end  in  view.  It  remains  oaj 
to  say  that  the  field  at  the  short-circuited  seeffl 
is  greatly  reduced  in  strength  by  the  current  ii 
the  armature,  and  that  the  best  number  of  t\mt 
per  section  must  be  determined  by  experiment 
It  will  be  evident  that  the  single  magnet  typeo 
machine,  as  illustrated  in  Fig.  7,  is  the  leas 
suitable  for  constant  current;  and  while  ii 
America  they  choose  the  best  form  of  magnet  fo 
the  purpose  right  away,  in  this  country  the  at 
tempts  at  regulation  have  been  made  very  oftei 
by  selecting  the  worst  form  and  chopping  awa; 
at  the  poles  until  it  comes  about  right. 

It  is  unnecessary  »o  describe  the  various  form 
of  apparatus  for  shifting  the  brushes.  Brie% 
they  consist  of  a  mechanical  device,  electric*! 
controlled,  whereby  the  brushes  are  moved  for- 
wards or  backwards  on  the  commutator  as  the 
current  rises  or  falls  slightly.  Upon  the  rapid 
ity  with  which  this  regulator  responds  to  varia 
tionsin  the  current  depends  the  successful  work 
ing  of  the  machine.  If  the  current  is  al 
to  rise  or  fall  outside  a  small  percentag 
adjustment  of  the  fields  is  thrown  out  of  bal 
ance  and  sparking  results.  The  importance  0 
having  a  regulator  which  is  sensitive,  an 
with  promptitude,  will  therefore  be  apparent 

I".        RELATION    OF    SIZE    TO    OtTTLT. 

Great  differences  of  opinion  exist  about  the  re 
lation   of  size  to  output  in  dynamos.      Professo: 
Thompson  in  his  "Dynamo-Electric  Machinery, 
quotes  several  writers  who  give  the  output  at  fig 
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ures  varying  from  the  square  to  the  fourth  power 
of  the  linear  dimensions,  and  the  subject  has  been 
discussed  to  some  extent  in  this  room.  Mr.  Kapp 
has  worked  out  the  relation,  and,  assuming  that  in 
larger  machines  the  space  taken  up  by  the  insula- 
tion is  proportionally  less,  more  copper  being  ac- 
cordingly got  on  the  armature,  he  makes  the  out- 
put for  a  machine  whose  linear  dimensions  are  in-  ' 
creased  n  times  from  «3  to  »3'*,  the  speed  being  in- 
versely as  the  linear  dimensions.  Prof.  Ayrton 
thinks  il  ought  to  be  higher  than  «3'-;,  while  Dr. 
Hopkinson  finds  that,  everything  considered,  it 
comes  out  about  «3 .  With  the  single  exception 
of  Dr.  Hopkinson,  I  am  not  aware  that  anyone 
ihas  mentioned  the  consideration  which,  above  all, 
(determines  this  relation — that  is,  the  interference 
of  the  magnet  and  armature  fields. 

If  the  armature  of  a  machine  is  lenthened,  the 
electrical  work  which  can  be  performed  by  it  is  in- 
creased in  proportion .  The  magnetizing  force  and 
the  ampere  turns  on  the  armature  remains  the  same, 
land  the  forward  and  cross  induction  bear  to  each 
other  the  same  ratio.  Here  the  electrical  work  for 
the  same  number  of  revolutions  per  minute  is 
proportionate  to  the  weight  of  the  magnetic  sys- 
tem, and  rather  more  than  proportional  to  the 
total  weight.  The  surface  velocity  of  the  armature 
is,  of  course,  unchanged.  Let  all  the  linear  di- 
mensions of  the  magnetic  system  be  increased  n 
times.  The  length  of  each  component  of  the  mag- 
netic circuit  being  n  times  longer,  the  magnetizing 
force  must  be  «  times  greater  for  the  same  degree 
of  saturation,  the  total  forward  induction  having 
bt2  times  its  former  value.  The  copper  on  the  ar- 
mature being  n  times  thicker,  the  ampere  turns 
which  may  be  carried  to  raise  it  to  the  same  tem- 
perature will  be  n\,  and  the  output,  therefore,  at 
the  same  number  of  revolutions  per  minute,  t&%, 
the  E.  M.  F.  being  n2 .  If  the  speed  is  inversely  as 
the  linear  dimensions,  the  output  is,  obviously, 
Wk  Now,  in  increasing  all  the  linear  dimensions 
— the  air  gap  in  proportion — we  have  increased 
the  tendency  to  sparking.  The  lengths  of  the 
cross  circuits  are  n  times  longer  ;  consequently,  for 
w  times  the  ampere  turns  on  this  armature,  the  ratio 
of  the  cross  induction  to  the  forward  induction 
would  be  as  formerly.  But  we  have  put  on  it  «§ 
ampere  turns,  and  the  air  gap  must  be  therefore 
increased  in  the  same  proportion,  in  order  that  the 
tendency  to  sparking  may  be  neutralized.  Under 
these  circumstances  the  magnetizing  force  will  be 
greater  than  n ;  but,  taking  into  account  the  in- 
creased air  gap,  and  the  increased  compensating 
ampere  turns  on  the  magnets,  the  weight  of  cop- 
per on  these  will  not  be  greater  than  »3  ;  and  this 
amount  we  can  afford  to  have  on  a  machine  in 
which  the  other  weights  are  increased  in  similar 
ratio  It  appears,  then,  that,  with  due  regard  to 
the  balance  of  the  magnet  and  armature  fields,  the 
output  is  not  quite  proportional  to  the  weight,  if 
the  surface  velocity  of  the  armature  remains  the 
same,  but  that  for  similar  machines  it  increases  as 
the  2%  power  of  the  linear  dimensions.  Of 
course  this  depends  to  a  great  extent  upon  the 
original  machine.  If  the  armature  of  this  is 
under-loaded,  it  may  be  quite  possible  in  the 
larger  machine  to  take  advantage  of  the  condition 
that  less  space  is  taken  by  the  insulation,  and  so 
load  it  to  a  greater  number  of  ampere  turns  than 
n\ ;  but  if  the  balance  of  fields  is  to  be  the  same  in 
each,  n\  represents  the  permissible  ratio  of  ampere 
turns.  It  will  be  found,  I  think,  that  where  the 
output  increases  directly  as  the  weight,  the  surface 
velocity  of  the  armature  is  in  the  larger  machines 
greater. 

With  these  remarks  I  bring  this  somewhat  lengthy 
contribution  to  a  conclusion. 


ELECTRIC  LIGHTS. 


DATA    REGARDING     THE     COST     OF     ELECTRIC     LIGHTS 
AND    MUNICIPAL    LIGHTING. 


Port  Said. — A  telephone  exchange  was  opened 
at  Port  Said  on  January  28th  last  by  the  Telephone 
Company  of  Egypt  (Limited),  and  the  chief  firms 
and  shipping  companies  have  already  given  their 

I  support  to  the  undertaking.  Permission  has  been 
granted  by  the  Suez  Canal  Company  for  a  cable  to 

'be  laid  beneath  the  canal,  and  those  firms  and 
others  having  establishments  on  the  East  Bank 
will  shortly  be  placed  in  direct  communication 
with  the  Central  Office,  situate  in  the  Boulevard. 


To  the  Editor  of  The  Electric  Age  : 

America  is  the  birthplace  of  the  commercially 
successful  electric  light,  and  in  five  years  the 
public  demand  has  necessitated  the  investment  of 
over  two  hundred  millions  of  dollars  to  supply  the 
electric  lights  required.  From  the  experimental 
plant  of  ten  lights  the  business  has  increased  to 
275,000  arc  lamps  and  over  three  million  incan- 
descent lamps  burning  nightly  in  the  United 
States. 

This  large  industry  and  vast  investment  has  put 
millions  of  money  into  circulation  and  given  em- 
ployment to  over  250,000  men.  The  benefit  to 
many  places  cannot  be  calculated  in  dollars,  while 
the  additional  security  offered  the  citizens  and  the 
prevention  of  crime  where  electric  lights  are  used 
is  of  far  greater  value. 

Notwithstanding  the  benefits  derived  there  has 
been  engendered  a  spirit  of  opposition  and  a  seem- 
ing attempt  to  assail  the  electric  light  interests  of 
this  country  by  false  and  deceptive  statements  as 
well  as  invidious  comparisons  intended  to  prejudice 
the  general  public.  The  electric  light  companies 
have  been  held  up  as  monopolies,  yet  with  all 
their  extortion  the  records  show  that  the  average 
return  or  dividend  received  by  these  bloated  mon- 
opolies has  been  only  about  two  per  cent.,  thus 
showing  that  they  have  proved  of  greater  benefit 
to  the  public  than  to  their  stockholders. 

A  hue  and  cry  has  been  raised  about  the  dangers 
of  electric  lights,  and  the  papers  in  the  cities  have 
devoted  column  after  column  to  the  accidents 
caused  by  their  use.  Why  is  this  when  statistics 
and  records  show  that  considering  the  number  of 
lights  and  the  magnitude  of  the  business,  the  ac- 
cidents have  been  far  less  than  in  any  other  in- 
dustry ? 

By  the  Gas  Commissioners'  report  of  Massa- 
chusetts it  appears  that  107  persons  were  killed 
last  year  by  inhaling  illuminating  gas,  more  than 
ten  times  as  many  as  were  killed  by  electricity. 

Attempts  have  been  made  to  antagonize  the 
municipalities  and  the  electric  interests  and  efforts 
in  many  cases  to  force  the  price  of  electric  lights 
below  the  actual  cost  of  producing  them.  In  all 
these  raids  the  fact  that  the  companies  have  so 
largely  contributed,  as  many  of  them  have,  to  the 
material  development,  the  commercial  prosperity 
and  social  progress  of  the  communities  or  places 
in  which  they  exist  is  ignored. 

Some  party  who  desires  a  chance  to  dispose  of 
a  plant  or  secure  a  position  raises  the  cry  that  the 
municipality  should  own  and  furnish  the  lights  ; 
the  plea  being  that  it  can  be  done  for  so  much  less 
money. 

Can  a  city  secure  labor  or  buy  materials  or  dyna- 
mos any  cheaper  than  a  corporation,  and  when  as 
shown  the  profits  or  dividends  realized  by  the  elec- 
tric light  companies  have  only  averaged  2  per 
cent,  how  can  a  municipality  pay  4  or  6  per  cent, 
interest  on  its  bonds  and  expect  to  save  money  by 
owning  the  plant  and  assuming  the  liabilities  and 
losses  which  actual  experience  shows  are  sure  to 
occur. 

Hardly  a  week  passes  without  some  article  ap- 
pearing in  the  papers  purporting  to  show  the  cost 
of  the  electric  lights  and  the  great  saving  to  muni- 
cipalities by  owning  the  plant ;  the  latest  and  one 
that  shows  an  utter  ignorance  of  the  facts  or  ex- 
perience in  the  business  appears  in  the  New  York 
Independent. 

This  article  has  display  head  lines  saying:  "  Cost 
of  electric  lights.  Boston  pays  $180  per  lamp,  and 
Ypsilanti  only  $24." 

By  this  statement  the  reader  is  lead  to  believe 
that  Boston  is  being  swindled,  and  as  a  proof  the 
cost  of  lights  in  Ypsilanti,  where  the  city  owns  the 
plant,  is  given  as  a  comparison. 

What  are  the  facts  ?  Boston  is  furnished  with 
lights  all  night  and  every  night  in  the  year  and  the 
company  producing  the  same  have  to  use  steam 
power  with  coal  $4  or  $5  per  ton,  besides  having 
to  pay  the  city  heavy  taxes. 


Ypsilanti  uses  water-power  costing  nothing; 
burns  the  lights  only  twenty  nights  each  month 
until  midnight  and  uses  the  buildings  belonging 
to  the  waterworks  of  the  city  and  salaries  and  ex- 
penses of  men  to  run  the  lights  are  charged  to  the 
water  department. 

In  the  same  article  Topeka,  Kansas,  is  cited  as 
the  Mecca  where  lights  only  cost  the  city  $72  per 
year  for  all  night. 

Topeka  purchased  an  electric  light  plant  of  184 
lights  for  $50,000  and  the  company  or  parties  who 
sold  the  plant  to  the  city  represented  that  the  cost 
of  each  lamp  would  be  $6  per  month  or  $72  per 
year.  This  amount  is  given  in  the  article  referred 
to  as  the  cost  of  lights  in  Topeka.  The  city  offi- 
cials have  found  by  actual  experience,  and  so  re- 
port, that  the  cost  of  running  the  lights  is  $1 1  per 
month  or  §132  per  year  for  each  lamp.  The  Mayor 
states  it  as  his  opinion  that  it  would  have  been 
much  cheaper  in  the  end  for  the  city  to  have  con- 
tracted with  the  local  electric  light  company  for 
the  lights. 

Dunkirk,  N.  Y.,  is  quoted  as  burning  55  arc 
lights  all  night,  every  night,  at  a  cost  of  only 
$36.  50  per  year;  about  $3  per  month.  The  cost 
for  the  month  of  October  as  reported  was  $225.28, 
not  including  superintendent,  engineers'  and  fire- 
men's salaries,  interest  on  plant,  depreciation  and 
repairs,  as  these  are  paid  by  the  water  department. 
Add  to  this  the  salaries  of  superintendent,  engineer, 
fireman,  interest,  depreciation,  repairs  and  taxes, 
which  an  electric  light  company  would  have  to 
pay  and  which  the  city  does  pay,  but  charges  to 
another  department,  and  the  cost  is  $625  per 
monih  for  55  lamps,  or  over  $11  per  month  per 
lamp  and  $132  per  year. 

These  are  samples  of  the  comparisions  that  are 
being  made  by  the  advocates  of  municipal  lighting, 
and  it  is  surprising  that  a  man  who  claims  to  be 
connected  with  John  Hopkins  University  should 
be  willing  to  attach  his  name  to  a  communication 
containing  so  many  statements  that  are  manifestly 
incorrect,  misleading  and  unjust  to  the  electric 
lighting  interests  of  the  country.  In  connection 
with  municipal  lighting,  why  did  he  not  refer  to 
the  largest  municipal  lighting  plant  in  this  country 
and  the  operations  of  the  great  gas  trust  of  Phila- 
delphia, where  the  city  lost  $3/500,000  in  six 
years  in  owning  and  operating  its  own  lights  ;  and 
notwithstanding  the  city  now  owns  the  gas  plant, 
they  are  contracting  with  electric  light  companies 
to  light  their  streets  at  a  higher  rate  than  is  paid 
by  this  village. 

A  great  deal  has  been  said  about  the  price 
charged  by  the  Rutland  Electric  Light  Co.  for 
lighting  the  streets.  Upon  investigation,  and 
taking  the  reports  from  136  places  using  15.067 
street  lights,  the  average  cost  per  lamp  is  $125  per 
year.  Rutland  paid  last  year  $6,500  for  56  lamps 
burning  every  night  in  the  year,  part  until  mid- 
night and  the  balance  all  night,  making  the  average 
cost  per  lamp  $116  per  year,  being  $16  per  year 
per  lamp  less  than  it  cost  the  city  of  Topeka  for 
lights  and  the  city  owning  the  plant,  and  coal  in 
those  cities  costs  about  $1.65  per  ton,  while  in 
Rutland  it  costs  $4.25 — nearly  three  times  as 
much. 

The  taxpayers  of  Rutland  displayed  their  wisdom 
when  they  voted  at  the  annual  meeting,  by  an 
overwhelming  majority,  not  to  burden  the  village 
with  an  electric  light  plant. 

M.  J.  Francisco, 
President  Rutland  Electric  Light  Co. 


Working  Copper  by  Electrolysis. — Electricity 
is  now  used  in  working  copper  by  an  English 
inventor,  and  the  results,  it  is  claimed,  are  al- 
luring. In  brief,  the  copper  is  electrically  de- 
posited from  the  rough  bars  upon  a  revolving 
mandrel  or  mould,  over  the  face  of  which 
passes  a  burnisher  condensing  the  copper  par- 
ticles as  they  are  deposited.  The  material  in 
this  way  is  rendered  dense,  fibrous  and  cohesive, 
and  also  possesses  an  otherwise  unobtainable 
strength  and  ductility,  all  at  a  low  cost.  Seam- 
less pipes  of  any  diameter  can  thus  be  produced 
far  cheaper  than  by  any  other  process. 


THE  LONDON  UNDERGROUND  ELECTRIC 
RAILWAY. 


The  London  Graphic  of  March  1 5  gives  the 
following  additional  particulars  in  regard  to 
the  underground  electric  railway,  on  which 
successful  tests  were  made  recently,  and  which 
were  noted  at  the  time  in  this  journal.  The 
illustrations  are  also  taken  from  the  same  paper 
and  trive  a  general  idea  of  the  character  of 
the  road  and  cars. 

This  new  means  for  intercommunication 
between  the  City  and  South  London,  says  the 
Graphic,  is  now  rapidly  approaching  comple- 
tion. The  original  Act  (1SS4)  empowered  its 
construction  from  King  William  street,  City, 
to  the  Elephant  and  Castle ;  but  the  company 
subsequently  received  permission  to   carry  on 
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the  brake  used  will  be  the  Westinghouse 
automatic  ;  and  there  will  be  a  three-minute 
service  each  way  of  trains  of  three  coaches, 
each  capable  of  carr  -four  pr. 

gers.  The  line,  of  which  a  satisfactory  trial 
was  made  on  March  5,  is  expected  to  be  open 
for  traffic  early  in  the  summer. 


patents  produces  lamps  consuming  less  current 
than  lamps  of  carbon  only,  and,  moreover  re- 
quiring but  the  same  low  vacuum  as  the  silic- 
ium  Langhans  lamp.  It  is  said  that  the  new 
lamp  takes  only  2--/  watts  per  candle  power. 


The  Langhans  Invaxdescext  Lamp — Mr.  Lang- 
hans has  recently  manufactured  an  improved 
filament  which  will  probably  be  a  new  develop- 
ment in  the  manufacture  of  incandescent  lamps. 
Ihe  man  cha'acteristics  of  the  Langhans  lamp 
.quires  a  very  low  vacuum,  corres- 
ponding to  about  1  mm.  atmospheric  pressure. 
So  low  a  vacuum  as  this  em-rely  obviates  the 
use  of  the  expensive  and  unhealthy  mercury 
appara:  can  be  obtained  by  a  mechani- 


Ei.eotricity  in  Wine  Vaults. — The  offices  and 
champagne  vaults  of  MM.  Chandon  et  cie.at 
Epernay.  have  recently  been  provided  with  a 
very  interesting  elec.ric  light  and  pov 

The  plant  comprises  three  Babco<; 
Wilcox  boilers,  three  60  horse-power  B 
engines  and  six  dynamc  s.  Three  shunt- v 
12-unit  Breguet  machines  supply  the  c 
the  incandescent  lighting  and  storaee  ba: 
Two  compound-wound  Mane!  es'.er  dyr 
giving    :-:      olts  and  55    amperes,    sup] 
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the  line  to  Clapham  Road  and  Stockwell. 
The  line  is  a  double  one ;  but  each  pair  of 
rails  is  laid  in  a  separate  tunnel,  the  two  tun- 
nels, of  course,  running  mainly  in  parallel 
lines.  The  City  terminus  is  in  King  William 
street,  near  the  Monument  The  railway  is 
reached  by  a  circular  shaft,  down  and  up 
which  passengers  will  be  conveyed  by  a  hy- 
draulic lift ;  or  they  can  proceed  by  stairways, 
which  are  also  provided.  After  passing  be- 
neath the  Thames  the  successive  stations  are 
at  Great  Dover  street,  Elephant,  New  street. 
Kennington  Oval,  and  Binfield  Road,  Stock- 
well.  Hydraulic  lifts  and  stairways  will  be 
provided  at  all  the  stations.  The  total  ler.- 
of  the  line  is  three  miles  and  a  quarter,  and 
its  two  chief  peculiarities  are  the  great  depth 
at  which  it  lies  beneath  the  surface,  and  the 
employment  of  electric  locomotives.  Each  en- 
gine weighs  about  ten  ton's  ;  and  the  motor, 
which  is  of  the  Edison-Hopkinson  type,  takes 
the  current  from  a  conductor  carried  on  the 
wooden  sleepers  between  the  rails  of  the  line. 
The  subway  is  lighted  by  electric  glow-lamps  ; 


cal  pump  specially  constructed  by  Mr.  Lang- 
hans for  the  purpose.  To  achieve  this,  fila- 
ments made  of  carbons  have  been  superseded  by 
light  emitters  with  a  metallic  (silicium)  conduc- 
tors. Filaments  of  this  description,  it  is  said, 
resist  a  temperature  considerably  higher  than 
carbon  filaments  without  being  attacked  by 
oxygen.  This  resistance,  indeed,  is  so  great, 
that  the  silicium  filaments  will  incandese  for  sev- 
eral minutes  in  the  spent  air  without  being  de- 
stroyed. N  landing  the  low  vacuum, 
the  life  of  the  carbon  filament  is  said  to  be  equal 
to  that  of  an}r  of  the  best  makes  of  carbon  :  it 
would  be  almost  po=sib!e  to  do  without  a  vacu- 
um if  the  conductivity  of  atmospheric  air  would 
not  cause  too  great  a  loss  of  heat,  and  thereby 
too  great  a  consumption  of  current.  The  sev- 
eral processes  already  employed  in  coating  with 
silicium  the  L^nshans  metallate  or  mineral  fila- 
ments are  simple  and  inexpensive,  securing 
great  regularity  in  the  coating  as  well  as  afford- 
ing a  high  degree  of  certainty  in  the  predeter- 
mination of  the  voltage.  Coating  carbon  fila- 
ments with  silicium  by  the  Langhans  process  and 


current  for  power  purposes,  and  arc  lights  are 
run  off  a  third  Manchester  dynamo  ( 70  volts 
amperes).     The  incandescent  lamps  are  n 
of  16  candle-power,  and  in  the  overhead  p 
of  the  establishment  are  fixed  in  the  ordinary 
manner.     In  the  vaults  the  wires  are  bare  and  of 
silicium  bronze,  the  lamps  being  attached  t    .he 
wires  wherever  wanted  by  flexible  c 
The  fall  of  potential  in  the  circuits  near  the  dy- 
namos is  limited  to  two  volts  :  but  in  those  feed- 
ing the  distant  vaults  and  outhouses  a  maxi- 
mum loss  of  12  volts  is  allowed  for.  the  E.M.F. 
of  the  dynamos  being  regulated   by   varying  a 
::mce  in    the    shunt  circuit.     The  motors, 
which  are  of  the  Raffard  type,    with   Pacinotti- 
Gramme   armatures,   are  used  for  a  variety  of 
purposes,  such  as  working  lifl  ps,  bottle- 

rinsing  machines,  etc.  Several  champagne  es- 
tablishments are  putting  in  electric  light  and 
power  plants,  owing  to  the  many  adva: 

iin?  thereto  such  as  reduction  of  tempera- 
ture in  the  wine  vaults,  and  the  time  saved  by 
employing  electric  motors  in  the  various  opera- 
tions of  champagne  making  and  bottling. 
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ELECTRICAL  TERMS. 


In  an  article  on  electrical  nomenclature,  an 
exchange  says  :  Electricity  itself  cannot  be  de- 
fined, for  we  do  not  know  what  it  is,  though 
we  are  acquainted  with  its  effects  and  are  able 
to  change  mechanical  energy  into  electrical 
energy.  This  is  done  by  means  of  dynamos 
and  chemical  batteries.  In  the  dynamo  the  es- 
sential parts  are  the  armature,  the  field  magnets, 
the  pole-pieces,  the  commutator  and  the  collect- 
ing brushes.  The  armature  is  an  iron  core 
around  which  are  wound  coils  of  insulated  wire. 
The  field  magnets  are  the  electro-magnets,  con- 
structed of  soft  iron,  which  form  the  poles,  are 
wound  with  insulated  wire,  and  are  employed 
to  produce  the  magnetic  field  in  the  dynamo. 
The  pole  pieces  are  bars  of  soft  iron  placed  on 
the  poles  of  the  field  magnets  to  confine  the 
limits  of  the  magnetic  field.  The  commutator 
is  the  part,  generally  applied  to  the  armature 
shaft,  made  up  of  segments  of  th  ck  metal  insu- 
lated from  each  other,  and  connected  with  the 
armature  coils,  its  office  being  to  cause  the  alter- 
nating currents  produced  in  the  armature  coils 
to  flow  in  one  direction.  The  collecting  brushes 
are  the  pieces  of  metal  which  are  pressed  against 
the  commutator  to  carry  off  the  current  which 
results  from  the  difference  of  potential  in  the 
armature  coils.  The  turning  of  the  armature  in 
the  field  formed  by  the  electro-magnets  and  the 
pole-pieces  cuts  certain  lines  of  magnetic  force, 
which  action  induces  currents  of  electricity  in 
the  armature  coils.  These  are  carried  by  the 
connections  to  the  different  segments  of  the 
commutator,  if  the  direct  current  is  required, 
and  taken  off  by  the  brush.  If  an  alternating 
current  is  wanted  the  commutator  is  not  used 
but  the  brush  connects  directly  with  the  shaft. 
Briefly,  then,  a  dynamo  is  a  machine  which 
generates  an  electrical  energy  by  means  of  elec- 
tro-magnetic induction.  In  the  chemical  bat- 
tery electricity  is  generated  by  the  action  of  cer- 
tain chemicals  on  certain  metals — Sulphuric  acid 
on  zinc  for  instance.  Electricity,  however  pro- 
duced, is  identical.  The  terms  static  and  vol- 
taic electricity  at  one  time  meant  the  manner  of 
producing  it,  the  former  term  being  applied  to 
that  produced  by  friction,  and  the  latter  to  that 
produced  chemically.  A  current  of  e'ectricity 
produced  in  any  way  is  measured  in  amperes. 
The  volt  denotes  the  electro-motive  force  which 
is  employed  to  send  the  current  along  its  con- 
ductor ;  the  ohm.  the  resistance  which  the  cur- 
rent encounters  ;  and  the  coulomb,  the  quantity 
of  current  which  passes  through  a  certain  resist- 
ance under  a  certain  pressure  or  electro-motive 
force.  The  use  of  these  units  of  measurement 
is  confusing.  It  is  not  uncommon  to  read  of  a 
2000-volt  current.  Now  this  conveys  no  idea  of 
the  strength  of  the  current ;  it  merely  states  the 
pressure  or  electro  motive  force.  It  may  be  a 
current  of  no  working  value,  not  even  cat 
power  ;  and  then  again  it  may  be  one  that  has 
the  power  to  run  a  half  dozen  manufactories. 
In  order  to  know  the  value  of  a  current  its  vol- 
ume as  well  as  pressure  must  be  stated.  If  it 
were  stated  that  a  current  was  of  12  amperes 
and  2,000  volts  (the  average  electric  lighting 
current),  or  250  amperes  and  500  volts  (street 
railway  currents),  the  value  would  be  seen  at 
once,  and  its  working  capacity  reduced  to  fig- 
ures by  multiplying  the  amperes  by  the  volts, 
thus  25oCX5°oE=  125,000  watts.  As  746  watts 
equal  one  horse-power,  the  value  of  this  current 

125,000  418 

in   horse-power  would  be =    167 

746  746 

horse  power.  This  would  be  the  Iheoretical 
strength,  but  practically  some  little  power  is 
lost  in  transmission  and  in  application,  and  it  is 
not  the  real  power.  So  it  would  be  just  as  sen- 
sible to  speak  of  a  2000-volt  current  as  it  would 
to  attempt  to  give  an  idea  of  the  quantity  of 
water  which  flows  through  a  pipe  at  a  named 
head  or  pressure  without  giving  the  dimensions 
of  the  pipe.  The  other  terms,  circuit,  arc,  in- 
candescent, carbons,  storage  battery,  etc.,  are 


more  easily  understood,  because  the  casual  ob- 
server even  can  acquire  a  knowledge  of  them 
for  the  reason  that  they  are  always  before  him 
and  furnish  a  continual  object  lesson. 


THE  BEST  TROLLEY  SYSTEM. 


ONE    BY    WHICH    WIRES     ARE     CARRIED    INDERGROl  ND 
FROM    POLE    TO    POLE. 

Madison  Buell  read  a  paper  on  "Rapid 
Transit,"  before  the  Buffalo  Electrical  Society, 
April  7,  on  the  above  subject. 

It  was  admitted  by  electrical  and  other 
people,  the  speaker  said,  that  this  country  had 
made  greater  progress  in  the  application  of 
electricity  to  railways  than  all  the  rest  of  the 
world.  On  January  1,  1890,  there  were  251 
roads  in  operation  and  under  contract,  with  an 
aggregate  of  1,641  miles  and  2,346  cars.  The 
street  railway  compmy  of  Minneapolis  threw 
aside  the  half  mil  ion  unused  cable  plant,  adopt- 
ed the  electrical  system  of  transit,  and  has 
made  a  big  success  of  it.  Yet  Buffalo  was  now 
going  through  the  chrysalis  stages  of  discussion 
and  arguments  relative  to  the  adoption  of  such 
a  system. 

1  he  same  argument-,  the  same  objections, 
had  been  gone  over  in  nearly  200  towns  and 
cities,  and  they  had  been  met  and  answrered 
decisively.  The  Buffalo  Street  Railway  Com- 
pany refused  to  adopt,  and  wisely  too,  the 
cable  system,  but  was  willing  to  adopt  the 
trolley  system,  subject  to  certain  conditions 
acceptable  to  the  people  of  Niagara  strett.  One 
of  the  best  electricians  and  railn  ad  men  in  the 
country  had  given  his  reasons  why  the  storage 
battery  system  could  not  successfully  compete 
with  an  overhead  or  direct  wire  system,  and 
his  opinion  was  confirmed  by  the  best  known 
mathematical  and  electrical  ability,  not  only  of 
this  country  but  of  England.  One  thing  that 
affected  the  storage  battery  system  greatly  was 
its  own  great  weight,  and  as  to  how  it  was  thus 
affected  the  lecturer  gave  a  technical  explana- 
ti  n.  Theie  was  no  question  that  the  limita- 
tions of  the  storage  battery,  so  far  as  street 
traction  was  concerned,  were  pretty  clearly 
fixed,  and  it  could  never  compete  with  direct 
sources  of  supply. 

In  a  recent  number  of  an  electrical  journal 
was  an  illustration  of  the  new  Sprague  railway 
underground  work,  and  this  was  undoubtedly 
the  system  that  the  Buffalo  Street  Railroad 
Company  intended  to  put — or  ought  to  put — 
on  Niagara  street.  This  plan,  as  described, 
contemplates  carrying  double  trolley  wires  be- 
tween double  tracks,  with  the  mains  and  feed- 
ers carried  in  insulated  feeders  underground. 
The  sub  feeder  wires  between  the  main  line  and 
the  trolley  line  will  be  carried  up  the  interior 
of  the  poles  in  insulated  interior  conduited 
pipes.  Another  set  of  wires  for  lights  will  be 
supplied  from  a  separate  switching  circuit  run- 
ning direct  from  the  station  and  connected  with 
all  the  series  of  lights  on  the  poles.  The  details 
of  this  system,  it  was  claimed,  give  a  very  ex- 
cellent form  of  construction  for  street  railways, 
making  the  overhead  system  entirely  unobjec- 
tionable and  furnishing  also  the  lights  for  the 
streets  through  which  the  road  pa  ses,  the  con- 
trol of  the  lights  being  from  the  power  station 
direct. 

Holding  it  to  be  proved  that  the  pressure  of 
electricity  used  for  the  trolley  system  is  not 
dangerous  to  life,  the  lecturer  held  that  the 
danger  to  be  feared  was  simply  from  the  net- 
work of  wire  used  in  its  present  construction, 
and  their  proximity  to  the  electric  light  wires. 
The  Senate  Committee  on  General  Laws  hav- 
ing presented  to  the  Senate  a  report  which 
recommends  that  all  electric  light  wires  be 
placed  under  ground  the  danger  constantly 
menacing  the  trolley  system  would  be  abated. 

The  railroad  people  should  have  authority  to 
move  their  tracks  one  foot  toward  the  curbing 
of  the  sidewalk.     This  would  be  an  item  of  ex- 


pense which  would  be  vigorously  opposed  by 
them,  but  it  would  have  the  effect  of  giving  the 
citizens  a  new  road  the  entire  route,  besides 
giving  a  wider  space  between  the  two  tracks, 
which  would  not  interfere  with  the  regular 
traffic  of  the  street.  The  extra  space  wou'd  be 
required  anyway  for  safety,  as  the  electrical 
cars  run  much  laster  than  the  horse  cars.  The 
Courts  and  the  Legislature  having  taken  ho'd  of 
electrical  matters  and  obviated  the  greater  part 
of  the  dangers  of  electric  railway  traffic,  it  was 
only  necessary  for  the  Niagara  street  people  to 
come  to  some  understanding  with  the  street 
railway  officials  and  arrange  the  details  of  a 
system  that  will  prove  beneficial  and  satisfac- 
tory to  both  parties,  and  a  source  of  pride  to 
the  citizens  c  f  Buffalo. 


Atmospheric  Electriciiy. —  We  learn  from 
Kuhlow's,  says  the  London  Electrical  Review, 
that  for  a  number  of  years  exhaustive  informa- 
tion on  electricity  in  storms,  with  special  regard 
to  the  influence  of  atmospheric  electricity  on 
the  telegraph  service  and  on  telegraph  appara- 
tus, has  been  collected  by  the  Imperial  Tele- 
graph Department,  Btrlm.  At  present,  nine 
hundred  telegraph  offices  have  instructions  to 
keep  a  record  of  the  course,  duration,  direction, 
etc.,  of  storms.  From  the  observations  made 
it  appeirs  that,  while  not  altogether  free  from 
the  influence  of  atmospheric  electricity,  such 
influence  is  nuterially  smaller  in  the  case  of 
underground  wires  compared  with  wires  above 
ground.  In  1888,  338  interruptions  from  storms 
were  observed  in  underground  wires,  and  in 
the  above  ground  wires  2,375  cases  of  injury 
were  reported.  In  regard  to  town  telephone 
wires,  it  is  worthy  of  remark  that  notwithstand- 
ing the  violence  of  several  of  the  storms  in  the 
towns  having  a  telephone  system,  the  accidents 
from  lightning  compared  with  former  years 
were  strikingly  few,  and  the  assumption  does 
not,  therefore,  appear  to  be  without  justifica- 
tion that  the  wires  spread  over  the  roofs  affords 
effective  protection  in  equalizing  atmospheric 
electricity.  The  owners  of  overhead  wires  in 
New  York  should  make  u*e  of  this  plea  in  the 
next  lawr  case  they  have. 

The  Use  of  the  Telephone. — The  Stockholm 
General  Telephone  Company  has  introduced  a 
new  arrangement  for  the  benefit  of  subscribers. 
The  telephone  company  will  receive  per  tele- 
phone, telegraphic  messages  from  subscribers, 
which  messages  are  then  transmitted  to  the 
telegraph  offices  free  of  charge.  A  small  de- 
posit is  required  as  a  guarantee  for  the  telegram 
fees.  The  telephone  company  also  receives 
telegrams  which  have  to  be  forwarded  to  sub- 
scribers in  such  cases  where  these  live  outside 
the  area  compassed  by  the  messengers  of  the 
telegraph  offices. 

China  Receives  the  Light. — The  new  Viceroy 
of  China,  Li  Hun-Chang,  has  issued  a  proclama- 
tion intended  to  smooth  the  way  for  the  company 
which  is  introducing  the  electric  light  into  the 
"  flowery  land."  One  of  the  advantages  which 
his  Excellency  lays  stress  on  is  the  compara- 
tive immuninity  from  accidental  fires  it  will 
secure. 

Electric  Lighting  at  Rotterdam. — It  is  said 
the  communal  authorities  at  Rotterdam  are 
studying  the  question  of  lighting  the  city  by 
electricity.  Different  systems  are  being  tested. 
Companies  are  already  at  work,  but  all  under 
immediately  terminal  contracts. 

Exhibition.  —  The  International  Exhibition 
which  is  to  be  held  in  July  next  at  the  Palais 
de  l'lndustrie,  Paris,  promises  to  be  interesting 
as  regards  the  electrical  exhibits,  and  some  new 
applications  will  be  shown. 

In  Favor  of  the  Motor.  — The  Burlington, 
Iowa,  street  railway  companies  have  obtained  per- 
mission from  the  Council  to  use.  electrictity  on 
.heir  lines. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL     PATENTS      ISSUED     APRIL 
8th. 


424,-->.  Ventilating  System  for  Electric  Sub- 
ways. William  Gee.  New  York,  N.  Y.  Filed 
N  v.  26.  1-^9.  This  is  a  method  of  ventilation 
by  the  use  of  two  pipes,  one  at  the  top  and  at 
the  bottom  of  the  manhole,  one  pipe  being 
partially,  or  wholly  enclosed  within  the  other, 
each  opening  at  different  levels  above  the  sur- 
face of  the  street. 

424,809.  Electrode  for  Secondary  Batteries. 
James  F.  McLaughlin,  Philadelphia.  Pa.  Filed 
Dec.  19,  ijS9. 

424,81a  Electric  locomotive.  James  F.  Mc- 
Laughlin, Philadelphia,  Pa.  Filed  Jan.  21, 
1S90.  In  ths  locomotive  a  storage  battery  is 
used,  and  the  mechanism  includes  a  clutch 
adapted  to  connect  the  motor  armature  with  the 
driving  wheels  and  a  switch  and  lever  for  con- 
trolling the  current. 

424,818.  Electric  Railway  Motor.  Frank  A. 
Perret.  Brooklyn,  N.  Y.,  assignor  to  the  Elek- 
tron  Manufacturing  Company,  of  New  York. 
Filed  Sept.  2,  18S9.  The  armature  and  field- 
magnets  of  this  motor  are  adapted  to  rotate  in 
opposite  directions,  and  each  are  independently 
connected  with  the  running  gear  of  the  car. 

424.  S45.  Electric  Railway.  Edward  M. 
Bentley,  New  York,  N.  Y.  Filed  July  30,  1887. 
In  this  invention  means  are  provided  for  laying 
the  electric  conductors  in  an  underground  con- 
duit. 


NO.    425,058. TELEPHONE    SWITCH. 

424,84s.  Electric  Railway.  Francis  O. 
Blackwell,  New  York.  N.  Y. ,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut Filed  Aug.  31,  1S89.  This  invention 
contemplates  the  use  of  elevated  railroad  struc- 
tures as  the  supports  for  the  conducting  wires. 

424  36a  Automatic  Fire  Alarm.  CharlesA. 
Cox  and  Joseph  F.  Cox,  Louisville,  Kv.  Filed 
Oct  11,  1889. 

424. S66.  Arc  Light  Julius  Dulait,  Charle- 
roi,  Belgium.     Filed  April  10,  1S89. 

424,887.  Electric  Railway.  Walter  H. 
Knight,  New  York,  N.  Y.      Filed  July  10,  1885. 

424. SS8.  Electric  Railway.  "  Walter  H. 
Knight,  New  York.  N.  Y.  Original  application 
filed  March  13,  1886.  Divided  and  this  appli- 
cation filed  Dec.  17.  1 SS8.  Both  of  these  rail- 
ways are  of  the  underground  class,  and  means 
are  provided  for  carrying  the  currents  in  under- 
ground conduits. 

424,891.  Method  of  and  Apparatus  for  Meas- 
uring Alternating  Currents  of  Electricity.  Wil- 
liam Lowrie,  Charles  J.  Hall  and  Harold  W. 
Kolle,  London,  County  of  Middlesex,  England. 
Filed  June  12,  1888.  Patented  in  England, 
France,  Belgium  and  in  Ita'y.  This  method 
consists  of  differentiating  the  current  in  oppo- 
site directions  and  utilizing  the  differentiation 
to  operate  an  electric  motor. 

424.910.  Contact  Device  and  Switch  for 
Electric  Railways.  Charles  J.  Van  Depoele, 
Lvnn,  Mass.  Original  application  filed  Mar.  12, 
1887.  Divided  and  this  application  filed  Mar. 
21,  1889. 

424.911.  Electric  Railway  Motor.     Charles 


J.  Yan  Depoele,  Lynn,  Mass  Filed  Oct  25, 
1889. 

424.914.  Graphophone.  John  H.  White, 
Washington,  D- C,  Filed  June  2y,  1889.  The 
recording  of  this  instrument  is  done  on  alu- 
minum. 

424,921.  Electrical  Heater.  John  V.  Capek, 
New  York,  N.  Y.,  assignor  to  himself,  and  Ed- 
ward H.  lohnson,  Greenwich,  Conn.  Filed 
Oct.  26,  18S9 
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NO.    425,068. VOLTMETER. 

424,922.  Electrical  Cooking  Stove.  John  V. 
Capek.  New  York,  N.  Y.,  assignor  to  himself 
and  Edward  H.  Johnson,  Greenwich,  Conn. 
Filed  Oct  26,  1889. 

424,92s.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Thom- 
son-Houston ElectFic  Company,  of  Connecticut. 
Original  application  filed  July  14,  1S85.  Di- 
vided and  another  application  filed  Mar.  12. 
1889.  Again  divided  and  this  application  filed 
Jan.  10,  1890. 

424,929.  Double-Faced  Electric  Cock. 
Erick  W.  Lindenau,  Joliet.  Ill  ,  assignor  to  the 
Joliet  Clock  Manufacturing  Company,  same 
place.     Filed  Nov.  2,  1889. 

424.956.  Graphophony  David  W.  Brown, 
Washington,  D.  C  Filed  July  3,  18S9.  This 
is  a  method  of  recording  sounds  for  reproduc- 
tion. 

424,993.  Telephone  Toll  Box  and  Connec- 
tion Register.  Chas.  E.  McCluer,  Richmond, 
Ya.     Filed  May  28,  1889. 

424  997.  Electric  Stop  Motion  for  Warping 
Machines.  John  E.  Prest,  Northl ridge,  Mass. 
Filed  Feb.  20.  18S9. 

425,004.  Electric  Alarm  Device  for  Clocks. 
Robert  Schmitz,  Cleveland,  Ohio.  Filed  May 
20;  1S89. 

425  038.  System  of  Telpherage.  James  E. 
Maynadier,  Taunton,  Mass.     Filed  August    10, 

425,058.  Telephone  Switch.  Ernest  P.  War- 
ner, Chicago,  111.,  assignor  to  the  Western  Elec- 
tric Company,  same  place.  Filed  February  1, 
1888. 

425,061.  Lightning  Arrester.  Tas.  D.  Bishop, 
Chicago,  111.,  assignor  to  the  Western  Elec- 
tric Company,  same  place.  Filed  February  3, 
1890. 

425,066.  Balanced  Pen  for  Autographic  Tele- 
graphs. Harry  Etheridge,  Pittsburg,  Pa.,  as- 
signor to  the  Writing  Telegraph  Company,  New 
York,  N.  Y.      Filed  Oct  11,  18S8. 

425.068.  Voltmeter.  Madison  M.  Garvtr, 
Newark.  N.J.  Filed  December  14,  1889.  Claim — 
1.  In  an  electrical  measuring  instrument,  a 
coil  of  wire  and  a  magnet  rotary  on  an  axis  per- 
pendicular to  the  periphery  of  said  coil  and  hav- 
ing its  polar  extremities  in  proximity  to  and 
facing  said  periphery. 

425.069.  Ammeter.  Madison  M.  Garver, 
Newark.  N   J.     Filed  Dec.  14,1889. 

425,071.  Pole  for  Electric  Wires.  Levi  R. 
Greene,  Boston,  Mass.  Filed  November  25, 
1889. 


425.076.  Electrically  Propelled  Vehicle. 
Rudolph  M.  Hunter,  Philadelphia,  Pa.,  assig- 
nor, by  mesne  assignments,  to  the  'I  homson- 
Houston  Electric  Company,  Boston,  Mass.  Filed 
Mar.  18,  1886. 

425.077.  Electric  Railway  Car.  Rudolph 
M.  Hunter,  Philadelphia,  Pa.  Filed  April  19, 
18S8. 

425.078.  Electrical  Annunciator  Drop.  Mar- 
tin Hynes,  Boston,  Mass.  Filed  December  14, 
1882. 

425,086.  Central  Office  System  for  Auto- 
graphic Telegraphs.  James  H.  Robinson, 
Rutherford,  N.  J.,  assignor  to  the  Writing  Tele- 
graph Companv,  New  York,  N.  Y.  Filed  Aug. 
30,  1886. 

425,089.  Thermostat.  William  F.  Singer, 
Carthage,  assignor  of  one  half  to  Gilbert  L. 
Haviland,  Syracuse,  N.  Y.  Filed  December  19, 
1889. 

425,101.  Support  for  Electiic  Railway  Con- 
ductors. Conrad  J.  Kilian,  Milwaukee  Wis., 
assignor  of  one-half  to  Dustin  Atwood,  same 
p'ace.     Filed  December  21,  1889. 

425,106.  Electric  Rotary  Pump.  Emory  I. 
Nichols,  San  Francisco.  Cal  ,  assignor  by  mesne 
assigments,  to  Irvine  Stewart  and  Frank  E. 
Tremper,  same  place.  Filed  March  13,  1889. 
This  is  an  improved  rotary  pump  comprising  a 
fixed  hollow  shaft  having  an  inlet  and  outlet  port, 
said  shaft  having  abo  an  eccentric  centre  with 
encircling  port  communicating  with  the    inlet 


NO.     425,164. — ELECTRIC    WELDING. 

and  outlet  ports,  a  rim  formed  with  the  revoluble 
shell,  and  a  wrapping  of  wire  upon  the  rim 
to  form  of  said  shell  an  electric  motor  arma- 
ture. 

425,114.  Thermostatic  Coil.  David  W. 
Thompson,  Chicago,  111.     Filed July25,  1889. 

425.125.  Electric  Lighting  and  Advertising 
S\stem.  Arthur  Douglass.  Danes  Inn,  Strand, 
County  of  Middlesex,  England.  Filed  Dec  26, 
1S89. 

425.135.  Electrode  for  Galvanic  Batteries. 
William  P.  Kookogey.  Brooklvn.  N.  Y. ,  assignor 
to  the  Kookogey  Chemical  Light  4  Power  Com- 
pany. Filed  December  11.  1SS9.  This  is  a 
negative  element  for  primary  galvanic  batteries, 
consisting  of  a  number  of  short  sections  of  fine 
wires  or  filaments,  so  as  to  present  a  number  of 
points  to  the  electrolyie,  said  wires  or  filaments 
being  placed  in  a  vertical  position  in  the  bat- 
tery. 

425,143.  Burglar  Alarm.  John  Moran,  Adair, 
Mo.     Filed  December  5,  1 

425,161.  Telephone  Toll  Box.  Harry  L. 
Cassard,  Ba'timore,  Md.  Filed  October  19, 
1889. 

425,164.  Method  of  Electric  Welding.  Chas. 
L.  Coffin.  Detroit,  Mich.  Filed  November  6, 
1889.  The  feature  in  this  invention  is  in  tra- 
versing the  joints  to  be  welded  with  a  roller 
which  acts  as  a  conductor,  and  is  connected  wi  h 
one  pole  of  the  generator,  while  the  joint  is  con- 
nected with  the  opposite  pole.  The  weld  is  com- 
pleted by  pressure. 
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A  CURIOUS  INCIDENT. 


At  the  meeting  of  the  Royal  Society  of  Edin- 
burgh, on  March  17th  last,  the  president,  William 
Thomson,  read  a  paper  recounting  an  accidental 
illustration  of  the  effective  ohmic  resistance  to  a 
transient  electric  current  through  a  steel  bar.  He 
said  that  at  the  recent  meeting  of  the  British 
Association  at  Newcastle  Sir  William  Armstrong 
told  him  of  a  wonderful  incident.  A  bar  of  steel 
about  a  foot  long  which  he  was  holding  in  his  hand 
was  allowed  accidently  to  come  in  contact  with 
the  two  poles  of  a  dynamo  in  action.  He  instantly 
felt  a  painful  sensation  of  burning,  and  he  let  the 
bar  drop.  He  found  his  fingers  where  they  had 
been  in  contact  with  the  bar  severely  blistered. 
The  bar  was  found  immediately  afterwards  to  be 
quite  cold.  This  proved  the  outer  surface  of  the 
steel  to  have  been  intensely  heated,  and  that  not 
enough  of  heat  was  generated  to  sensibly  warm  the 
whole  bar.  The  explanation  was  to  be  found  in 
the  known  laws  of  diffusion  of  electric  currents 
through  conductors.  It  seemed  to  him  (the  Presi- 
dent) to  be  an  illustration  of  the  fundamental 
principles  of  the  electro-magnetic  induction,  and 
he  had  got  permission  to  communicate  the  facts  to 
the  Society.  Lord  Armstrong  had  sent  him  the 
bar  and  some  further  details.  There  were  two 
hollows  burned  out  of  the  metal  at  the  points 
where  the  bar  touched  the  poles  of  the  dynamo. 
Lord  Armstrong  had  held  the  bar  midway  between 
the  two  marks.  It  was  perfectly  cold  three  or  four 
seconds  after  he  dropped  it.  The  dynamo  gave 
an  alternate  current  of  85  amperes,  with  a  poten- 
tial of  103  volts.  The  President  did  not  think 
this  accident  alone  would  prevent  electricians  from 
burning  their  fingers,  but  that  the  same  experience 
would  have  to  be  gone  through  by  many  before 
caution  was  learned.  The  facts  were — an  exceed- 
ingly high  temperature  for  an  exceedingly  short 
time  in  an  exceedingly  thin  skin  of  metal.  The 
President  then  showed  how  the  theory  involved 
could  be  worked  out  by  Maxwell's  fundamental 
equations  of  electro-magnetism. 

Electric  Cars  for  Funerals. — A  suburban 
electric  road  at  Pittsburg  announces  that  it  will 
charter  cars  for  funerals  to  cemeteries  along  its 
line. 


The  Telephone.  — The  March  Newsletter  of 
the  National  Telephone  Exchange  Association 
issued  over  the  signature  of  General  C.  H.  Barney, 
Secretary,  contains  some  interesting  items,  among 
which  we  find  the  following  : — The  Chicago  Tele- 
phone Company  has  notified  Prof.  Barrett  that  the 
patrons  of  its  service  have  been  complaining  of 
trouble  on  the  line  since  the  city  began  operating 
its  North  Side  plant,  and  that  the  company  is  satis- 
fied that  the  interference  is  due  to  the  operation  of 
the  city  plant.  It  was  at  first  thought  that  the 
trouble  was  due  to  leakage,  but  examinations  by 
experts  of  the  telephone  company  have  led  to  the 
discovery  that  the  trouble  was  caused  by  induc- 
tion. Prof.  Barrett  replied  that  he  would  consider 
any  statements  the  company  would  make,  as  well 
as  any  suggestions  as  to  the  best  method  of  avoid- 
ing the  difficulty.  He  is  of  the  opinion  that  the 
trouble  is  not  due  to  induciion. 

Telephonic  arrangements  are  steadily  extend- 
ing in  England  now  that  the  three  companies  have 
amalgamated.  Direct  working  has  now  been  es- 
tablished between  London  and  Birmingham,  Man- 
chester, Bradford  and  Leeds.  The  system  is  being 
extended  to  Glasgow. 

In  Chaffee  vs.  Telephone  and  Telegraph  Con- 
struction Company,  Supreme  Court  of  Michigan, 
it  was  held  that  one  who  erects  a  building  by  the 
side  of  telegraph  and  telephone  wires,  which  are 
on  his  own  land,  makes  no  protest  against  the 
maintaining  of  the  wires,  allows  his  tenant  in  the 
building  to  use  one  of  the  wires  for  business  pur- 
poses, and  this  goes  on  for  years,  making  no 
complaint  whatever,  cannot  recover  of  the  owner 
of  the  wires  for  losses  on  the  building  by  fire  which 
might  have  been  averted  but  for  the  hindrance  to 
the  work  of  the  firemen,  occasioned  by  the  wires. 
This  judgment  was  rendered  by  a  divided  bench. 
Campbell,  J.,  dissenting,  said  that  while  delay  in 
complaining  might  cut  off  a  right  to  sue  in  equity, 
"  nothing  short  of  a  statutory  limitation  can  bar  a 
suit  a  law  ;  and  where  a  wrongful  entry  or  intrusion 
is  made  without  license  no  license  can  be  legally 
presumed  from  inaction.  It  is  not  in  the  power 
of  a  city  to  license  anyone  to  damage  or  encroach 
on  the  property  of  individuals,  and  no  justification 
can  be  based  on  it. 
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FLECTRIC     LIGHT     TOWER! 

FOR  SALE  —We  have  for  sal 
eight  (8)  one  hundred  and  fifty  (150)  feet,  an 
two  (2)  one  hundred  and  seventy-five  (171 
feet  tubular  Iron  Towers  with  Elevatorss,  a 
complete,  and  in  good  order. 

We  will  send  tliei  as  Hey  stand  or  F.O.B.SaYarman.  Addra 

The  Brush  Electric  Light  and  Power  Co. 

SAVANNAH.  GA 


FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  grov 
ing  town  of  8,000  population.  Best  equippt 
plant  in  Wisconsin ;  well  established ;  pay  be 
ter  than  twelve  per  cent.  Good  reasons  f< 
selling.    Cash  only  will  buy  it. 

For  particulars  apply  to 

W.  A.  KNAPP, 

62  South  Canal  Street,  Chicago,  II 


The  Butler  Hard  Rubber  Co. 

33    Mercer    Street,    New    York. 

MANUFACTURERS  OF 

Hard    Rubber    Goods    of    Every    Description, 

Including  the  celebrated"  HARD  RUBBER   BATTERY  C  E  L  LS  Manufactured  MerTi's  Patents. 

IFOIR.      FTtHS/LA-Tl^T      A.1STT3     STORAGE      BATTERIES. 

THE  CHEAPEST  AND    BEST  CELLS  IN  THE  MARKET 


Also,  SHEET,  ROD  AND  TUBING  (Kiel's  Patent)  for  Electrical  Purposes,  at  Reduced  Prices. 

Standard  Quality  Sheet,  Rod,  Tubing,  Insulator  Hooks,  Key  Knobs,  Switch  Handles,  Telephone  Receivers  and  Batten 
Syringes  constantly  on  hand.      Hard  Rubber  specialties  of  all  kinds  made  to  order. 

SEND    FOR    PRICES    AND    ESTIMATES.  FOR    SALE    BY 

<DESTMTTO.-A.I_.    ELECTRIC    OCX,  CHicago,  111 
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ELECTRIC  CARS  ON  THE  BRIDGE. 


A  representative  of  The  Electric  Age,  a  few 
days  ago  interviewed  Mr.  Frank  J.  Sprague,  of 
the  Sprague  Electric  Motor  &  Railway  Com- 
pany, on  the  subject  suggested  by  us  in  our 
issue  of  April  1 2th,  of  substituting  electricity  for 
cable  power  in  the  propulsion  of  the  cars  on 
the  Brooklyn  bridge. 

Mr.  Sprague  thought  that  the  day  was  not 
far  distant  when  it  would  have  to  be  done. 
The  present  system  was  inadequate,  and  the 
demand  for  increased  facilities  was  constantly 
growing.  "One  of  the  great  difficulties 
under  the  present  system,"  said  Mr.  Sprague, 
"is  the  lack  of  storage  room.  When  traffic  is 
light  there  is  a  large  number  of  cars  to  be  put 
out  of  the  way.  More  storage  would  not  in- 
crease the  traffic  facilities,  however.  It  does 
not  seem  practicable  to  get  more  switching 
room  on  the  New  York  side,  hence  it  is  impos- 
sible to  run  longer  trains,  and  the  headway  of 
the  trains  now  is  as  short  as  it  is  possible  to 
make  it  under  the  present  conditions.  There- 
fore, under  the  existing  state  of  affairs,  any  im- 
provement does  not  seem  possible.  The  limited 
switching  facilities  severely  handicaps  any 
effort  toward  improvement." 

"All  of  these  difficulties  would  be  completely 
overcome  by  the  use  of  electricity," continued 
Mr.  Sprague.  "If  electricity  were  used  each 
car  would  have  its  own -motor,  and  would  be 
independent  of  every  other  car.  In  case  of  ac- 
cident, if  a  car  should  break  down  for  instance, 
it  would  be  removed  without  delay  and  no 
stoppage  of  traffic  would  result.  Now,  when 
anything  happens  to  the  cable  all  traffic  is  sus- 
pended until  repairs  are  completed.  Under  the 
present  arrangement  it  is  a  physical  impossi- 
bility to  run  trains  oftener.  When  a  train  arrives 
at  either  end   after  the  passengers  have  been 


discharged,  a  locomotive  comes  along  and 
switches  the  train  to  the  opposite  track.  With 
electricity  as  the  motive  power  this  would  not 
be  necessary.  A  great  improvement  could  be 
effected  at  once  in  this  respect  by  a  rearrange- 
ment t  f  the  platforms.  I  think  the  best  plan 
would  be  to  have  three  platforms  arranged 
parallel  to  each  other,  and  separated  by  a  space 
equal  to  the  width  of  the  cars.  Then  by  having 
the  incoming  track  so  arranged  that,  by  means 
of  a  switch,  the  cars  could  be  run  in  between 
the  first  and  second  (middle),  and  second  and 
third  platforms  alternately.  Passengers  would 
pass  out  of  the  car  on  one  platform,  others 
would  be  passing  in  at  the  same  time  from  the 
opposite  platform,  consequently  switching  from 
one  track  to  the  opposite  would  be  avoided  and 
that  much  time  gained.  When  the  car  is  filled 
it  could  start  right  back  on  its  return  trip  and  by 
means  of  the  proper  switches  pass  over  to  the 
opposite  main  track.  Under  this  plan  cars 
could  follow  each  other  in  quick  succession,  the 
first  passing  in  between  platforms  t  and  2,  and 
the  second  between  2  and  3,  and  so  on,  and  as 
soon  as  the  first  was  ready  to  start  back  it  could 
pass  on  and  the  second  would  follow  in  due 
time. 

"The  time  thus  gained,"  continued  Mr. 
Sprague,  "  would  be  very  great,  and  the  fre- 
quency with  which  the  cars  could  be  run  under 
this  plan  would  provide  ample  facilities  for 
handling  the  large  crowds." 

In  answer  to  a  question  Mr.  Sprague  said  it 
would  give  better  service  to  run  cars  singly. 
They  could  then  be  handled  with  greater  fa- 
cility, and  if  traffic  demanded  it  the  cars  could 
be  run  very  close  together. 

Touching  the  question  of  applicability  of  elec- 
tric power  to  bridge  traffic,  Mr.  Sprague  said  it 
was  entirely  practicable.  Slight  modifications 
of  the  ordinary  electric  street  car  methods  would 
be  necessary,  but  that  was  a  simp'e  matter. 
He  would  utilize  the  grades  on  the  bridge  to  a 
good  purpose.  By  proper  means  the  motors  on 
all  the  cars  going  down  grade  could  be  turned 
into  dynamos  to  reinforce  the  nominal  supply^ 
current  and  thus  help  the  up-grade  cars.  In  this 
way  there  would  be  a  sort  of  balance. 

Mr.  Sprague  advocated  the  overhead  conduc- 
tor system  on  account  of  its  flexibility.  There 
would  be  no  break  of  connection  with  the  sup- 
ply conductor,  by  using  the  overhead  system. 

Speaking  of  the  reliability  of  electric  cars, 
Mr.  Sprague  said  that  he  had  records  of 
runs  by  cars  equipped  with  his  motors  of 
18,000  to  20,000  miles  without  any  repairs 
whatever;  and  180  miles  a  day  were  regularly 
run  on  street  railways  equipped  with  his  com- 
pany's motors.  As  to  reliability  and  safety, 
there  could  be  no  question,  and,  he  said  in  con- 
clusion, the  time  will  come,  and  probably 
very  soon,  when  the  bridge  cars  will  be  run  by 
electricity,  because  electricity  is  the  only  power 
that  will  do  the  work  satisfactorily.  It  will 
crowd  other  power  off  by  its  own  peculiar  fit- 
ness. 

West  African  Rubber. — An  important  com- 
pany has  just  been  formed,  says  the  London 
Electrical  Review,  for  purchasing  the  valuable 
concession  granted  for  the  sole  right  of  collect- 
ing and  exporting  the  India-rubber  grown 
within  the  territories  of  the  Government  of 
Liberia,  west  coast  of  Africa,  the  concession 
covering  the  whole  area  of  the  government 
lands  on  which  the  gum  elastic  rubber  tree  is 
found,  and  it  is  estimated  that  a  minimum  of 
2,000  tons  can  be  collected  annually.  It  is 
stated  that  brokers  in  London  have  offered  to 
take  any  quantity  of  the  Liberian  rubber  that 
be  sent  them  at  prices  varying  from  is.  6d.  to 
2s.  od.  per  lb. 

City  Electrician. — The  City  Council  of  Den- 
ver, Col.,  has  passed  an  ordinance  creating  the 
office  of  city  electrician.  The  duties  of  the 
officer  are  to  personally  inspect  the  wiring  of 
buildings  throughout  the  city,  and  see  that  all 
precaution  is  taken  against  danger. 


Stopping  of  the  Julien  Cars  in  Brussels. — A 
very  important  decision  was  arrived  at  by  the  Brus- 
sels Tramways  Company,  says  a  London  exchange, 
at  the  general  meeting  held  a  few  days  ago. 
About  four  years  ago  the  administrative  council  of 
the  company,  on  the  motion  of  the  president,  re- 
solved to  introduce  traction  on  one  portion  of  the 
company's  lines,  and  accordingly  three  accumulator 
cars  were  started.  The  results  obtained  with  these 
cars  have  been  unsatisfactory  from  a  financial  point 
of  view,  although  as  regards  working  they  were 
fairly  successful,  so  the  company  has  decided  to 
discontinue  running  the  electric  tramcars  from, the 
1st  of  May  next  and  to  return  to  horse  traction. 
The  action  of  the  tramway  company  in  abandoning 
the  electric  cars  after  four  years'  service  will  no 
doubt  be  the  death  blow  to  accumulator  traction  in 
Belgium  for  some  time  to  come.  It  is  to  be  re- 
gretted that  these  cars  will  shortly  disappear  from 
the  Brussels  streets,  but  their  failure  commercially 
will  doubtless  cause  the  English  company  working 
the  Julien  system  to  exercise  greater  care  in  carry- 
ing out  the  line  now  under  construction  in  Bir- 
mingham. 

Treatment  of  Goitre  by  Electricity'.  —  Dr. 
Marano,  says  an  English  exchange,  reports  the 
complete  cure,  by  electricity,  of  a  goitre  of  con- 
siderable size  and  three  years'  duration.  The 
treatment  took  the  form  of  strong  faradic  cur- 
rents externally  and  electrolysis  alternately.  For 
the  latter  purpose  he  used  five  to  eight  Le- 
clanche's  cells,  a  sponge  held  between  the  pa- 
tient's hands  for  the  positive  pole,  and  connected 
with  the  negative  pole,  a  glover's  needle,  which 
he  inserted  into  the  tumor.  On  two  occasions 
he  connected  both  poles  with  needles  plunged 
into  the  gland.  One  or  two  electrolytic  and 
one  to  three  faradic  seances  were  given  weekly, 
the  former  lasting  for  five  minutes,  and  the  lat- 
ter ten  to  fifteen.  Improvement  appeared  after 
first  seance  in  the  subjective  symptoms,  a  marked 
diminution  of  the  tumor  was  visible  by  the 
sixth  ;  and  though  after  the  first  month  the  prog- 
ress was  less  rapid  than  previously,  the  swelling 
ultimately  disappeared  completely. 

Obituary. — The  death  is  recorded,  at  Berlin, 
of  Herr  Johann  Georg  Halske,  the  co-founder 
and,  for  many  years,  partner  of  the  well-known 
firm  of  S  iemens  and  Halske.  He  was  born  at 
Hamburg,  on  July  30,  1814,  and  went  to  Ber- 
lin, where  he  set  .up  an  engineers'  shop,  in 
1844.  Soon  after  he  made  the  acquaintance  of 
Werner  Siemens,  and  it  was  in  Halske's  work- 
shop that  Werner  Siemens,  assisted  by  the 
mechanical  skill  of  the  former,  was  able  to  work 
out  his  first  inventions  in  telegraphy  so  as  to 
bring  them  before  the  public.  In  1847  the  two 
men  entered  into  partnership,  and  laid  the 
foundation  of  the  electrical  works  which  at  the 
present  day  give  employment  to  thousands  of 
workmen  both  at  Berlin  and  Charlottenburg, 
and  at  several  branch  establishments.  Herr 
Halske  left  the  firm  in  1867,  and  since  then  has 
been  an  active  member  of  the  municipality  of 
Berlin. 

Gas  Light  for  New  York  Streets  Hereafter. 
— The  Gas  Commission,  at  its  meeting  April  18, 
awarded  contracts  to  the  gas  companies,  which 
bid  for  lighting  recently,  and  rejected  all  of  the 
bids  from  the  electric  lighting  companies  on  the 
ground  that  they  were  excessive. 

"I  am  prepared  to  light  the  entire  city  with 
gas,"  said  Commissioner  Gilroy.  "It  is  evi- 
dent that  the  electric  light  companies  are  in 
combination,  but  the  city  will  not  give  the 
price  they  demand  for  their  lamps*" 

Practical  Uses  of  Electricity. — Dr.  Schuyler 
S.  Wheeler  delivered  a  lecture  on  the  evening  of 
April  1 8th,  at  the  Harlem  branch  of  the  Young 
Men's  Christian  Association.  His  subject  was 
"Practical  L'ses  of  Electricity,"  and  he  illus- 
trated his  remarks  with  several  experiments. 

A  Bill  for  Electric  Traction. — The  North 
Metropolitan  Tramways  Company  of  London 
has  obtained  the  bill  for  the  application  of  elec- 
tric traction  to  the  whole  of  their  system. 
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BIOGRAPHICAL  SKETCHES. 

GEORGE  FREDERICK  SHAVER. 

George  Frederick  Shaver,  the  well-known 
electrician,  engineer  and  inventor,  was  born  at 
Ripley,  Chautauqua  County,  New  York,  Nov. 
4th,  1855.  At  an  early  age  he  showed  a  bias 
toward  mechanical  invention,  and  before  he 
was  17  years  of  age  he  had  invented  many  use- 
ful devices  and  constructed  boats,  etc.,  in  a 
manner  worthy  of  a  skilled  mechanic.  When 
19  years  of  age  he  began  his  studies  and  ex- 
periments in  electricity,  having  learned  tele- 
graphy, and  accepted  a  position  on  the  Lake 
Shore  A  Michigan  Souihern  Railway.  During 
these  years  Mr.  Shaver  took  out  his  first  patent, 
which  was  on  a  sled-propelling  device.  This 
was  succeeded  by  many  other  inventions  of 
more  or  less  value,  among  which  being  a  tele- 
phone transmitter,  an  automatic  incandescent 
light  governor,  a  safety  appliance  for  snow- 
plows  (now  in  use  on  the  above-named  road), 


writers.  All  inventors  do  their  inventive 
thinking  at  odd  hours  and  times.  Mr. 
Shaver's  time  for  mental  activity  is  between 
three  and  six  o'clock  in  the  morning  and  his 
latest  triumph  of  inventive  skill  is  evidence 
that  this  peculiar  habit  of  doing  his  most  im- 
portant mental  work  at  a  time  when  other  mor- 
tals are  fast  asleep  has  been  applied  to  a  good 
purpose.  The  molecular  te'ephone  has  a  pros- 
perous career  before  it 

Biting  a  Big  Electric  Light  Plant. — A  press 
dispatch  from  Pittsburg,  on  April  16th,  says: 
The  Westinghouse  Electric  Company  is  negotia- 
ting for  the  purchase  of  the  Brush  electric  light 
plant  in  Baltimore.  For  a  controlling  interest 
the  purchasers  guarantee  six  per  cent  on  $600,- 
000  of  stock  and  five  per  cent,  on  $200,000  of 
bonds.  In  accordance  with  the  deal  the  Brush 
Company  issues  $i.oco,coo  in  common  stock, 
for  $250,000  of  which  the  Westinghouse  pays  in 
cash  or  additional  plant,  the  remainder  of  $750,- 
000  to  be  sold  in  the  market  and  to  receive  what- 


. 


THE  POLECHKO  DISC  DYNAMO. 

The  following  details  relating  to  this  dynamo 
were  given  by  its  designer  at  the  recent  con- 
gress of  Russian  naturalists.  The  inventor 
seems  to  have  attempted  to  design  a  commer- 
cial dynamo  on  the  principle  of  Barlows 
wheel.  The  armature  of  M.  Polechko's  dy- 
namo (see  figure)  consists  of  a  single  piece  of 
metal,  one  metre  in  djameter,  insulated  from 
the  shaft,  and  cut  radially  into  350  segments, 
separated  from  one  another  by  fibre  to  within 
13  centimetres  of  the  shaft.  The  periphery  of 
the  disc  is  furnished  with  a  steel  rim.  insulated 
from  the  disc  itself,  and  widened  out  on  either 
side  of  the  disc,  so  as  to  serve  as  a  collector. 

In  a  machine  of  this  character,  the  E.  M.F. 
which  can  be  useful'y  induced  along  a  segment 
may  be  calculated  as  follows  :  Let  at  be  the 
radius  of  the  disc,  and  a  the  radius  of  the  centre 
portion.  Then  the  length  of  the  conductor  / 
within  the  magnetic  field  is 
/  =  a,  —  a. 

Let  «  =  the  number  of  revolutions  per  sec- 
ond. Then  v,  the  mean  linear  velocity  of  each 
radial  portion  of  the  disc,  is 

as-\-  a 
-    —   2  tt n. 


GEORGE  FREDERICK  SHAVER. 


a  compound  automatic  mail-bag  catch  for  ex- 
changing mails  from  trains  going  at  a  high  rate 
of  speed,  an  electric  typewriter,  one  of  the  first 
acid  transmitters  for  telephones,  and  the  self- 
righting  and  self-bailing  surf  or  life  boat,  which 
is  now  in  use  by  the  United  States.  English 
and  Canadian  governments.  In  1  B78  Mr.  Shaver 
commenced  work  on  the  telephone  system, 
which  has  made  him  known  throughout  the 
civilized  world.  Mr.  Shaver's  latest  achieve- 
ment in  telephone  research  is  called  the 
molecular  telephone.  It  is  an  instrument  of 
wonderful  power  and  sensitiveness,  and  al- 
though it  is  but  a  few  months  old  it  has 
already  been  adopted  by  the  United  States 
government  by  many  railways  and  private 
individuals.  Another  useful  device  of  late  in- 
vention is  a  pocket  type-writer,  weighing  but 
15  ounces,  which  is  made  to  travel  automati- 
cally across  a  sheet  of  paper,  doing  as  good 
work  as   the  larger  and  more   expensive  type- 


ever  dividends  the  business  may  pay.  The 
deal  may  depend  on  the  ability  to  get  a  renewal 
of  the  contract  to  light  Baltimore. 

How  to  Fix  Magnetic  Curves. — In  M.  Koro- 
bow's  process  a  plate  of  glass  is  warmed  and  cov- 
ered with  paraffin  in  a  thin  layer.  The  image  is 
formed  with  iron  filings,  in  the  usual  manner,  on 
the  cooled  paraffin.  To  fix  the  curves,  the  plate 
of  glass  is  again  warmed.  Finally,  the  surface  of 
the  paraffin  is  covered  with  white  paint,  so  that  the 
curves  appear  black  on  a  white  ground.  Yery  well 
defined  figures  may  thus  be  obtained.  A  similar 
and  simpler  process  consists  in  covering  one  sur- 
face of  stiff  white  paper  with  a  layer  of  paraffin, 
by  warming,  spreading  the  filings  over  the  cooled 
surface,  and  fixing  them  with  heat. 

Prof.  Tyndall  n  Politics. — In  a  recent  speech 
delivered  in  England,  Professor  Tyndall  said  that, 
politically,  he  was  an  enemy  of  Mr.  Gladstone,  but 
personally  he  would  risk  his  own  life  to  save  Glad- 
stone's. 


Calling  H  the  intensitv  of  the  magnetic  field   | 
in  C.-G. -S.  units,  the  EM  F.  in  volts  induced  in 
each  radial  segment  is  as  follows  : 

iHr/      iS  n  H 

t  =  =  tt  (a,  -f  a)  (a,  -  a)    =    t 


THE    POLECHKO    DYNAMO. 

The  total  E  M.F.   induced  in   two  opposite 
segments  is — 

2  n  H  0  /        2  n  H  2  n  H 

E  = = n  {at'-a>)  =  1 

iff  10-  io8 

S  being  equal  to  *  (as  -  -  a2 ) — that  is  to  say,  the 
active  surface  of  the  disc. 

According  to  this  formula,  and  with  the  di- 
mensions of  the  first  machine  constructed  by 
M.  Polechko,  we  find  that  at  a  speed  of  1,600 
per  minute  the  dynamo  could  develop  50  volts 
when  H  =  12,6.  c.  As  a  matter  of  fact,  in  the 
first  machine,  H  was  only  equal  to  6,500.  and 
the  machine  gave  25  volts  and  2,000  amperes 
at  1,500  revolutions  per  minute,  its  weight  being 
1,14c  kilogrammes  (about  22  cwt  ).  At  the 
present  moment  M.  Polechko  is  constructing  a 
modified  machine,  having  almost  the  same  di- 
mensions as  the  first  arid  it  is  possible  that 
these  dynamos,  of  solid  construction,  small 
weight  and  extreme  simplicity,  may  prove  use- 
ful in  electrolysis,  electro-metallurgy,  and  even 
electric  lighting. — La  Lutnure  Electrique. 


The  Eniso.v  Company  in  Boston. — The  work  of| 
laying  the  underground  wires  of  the  Edison  Illu- 
minating Company  in  Boston  is  being  carried  for- 
ward with  great  vigor,  and  on  a  large  scale     It  is  I 
reported  that  there  is  a  very  large  demand  for  light  | 
and  power  on  this  company. 


THE    ELECTRIC    AGE. 


ELECTRIC    LIGHTING   AND   INSURANCE. 


Mr.  Thomas  F.  Clohesey,  the  well-known 
electrical  engineer,  of  Kansas  City,  Mo.,  at  a 
recent  convention  of  Underwriters  at  Excelsior 
Springs,  Mo.,  read  a  paper  on  the  relations 
between  insurance  and  electric  light  com- 
panies. 

One  of  the  most  important  and  interesting 
subjects  brought  before  the  National  Electric 
Light  Convention  recently  held  in  Kansas  City, 
said  Mr.  Clohesey,  and  the  one  eliciting  most 
discussion,  was  the  report  of  the  committee  on 
harmonizing  insurance  and  electric  lighting  in- 
terests. If  differences  exist  between  these  in- 
terests, it  may  be  news  to  the  public,  who,  I 
imagine,  have  some  curiosity  to  know  the 
cause. 

As  I  understand  it,  the  insurance  companies 
classify  the  fire  risk  on  electric  lighting  central 
stations  as  extra  hazardous,  and  demand  a 
premium  determined  by  such  classification. 

The  claim  of  the  Electric  Lighting  Company 
is  that  this  high  premium  is  a  hardship,  forced 
upon  them  more  through  prejudice,  and  pos- 
sibly ignorance  in  many  cases,  than  the  haz- 
ardous business  in  which  they  are  engaged  ;  that 
the  fires  originating  from  electric  wires  are  com- 
paratively less  than  from  many  other  of  the 
frequent  causes. 

Those  who  are  qualified  to  judge  will  agree 
on  one  point,  viz.,  that  electricity  for  illumina- 
tion and  power  is  the  most  economical,  the 
most  healthful  and,  above  all,  the  safest  element 
that  enters  our  place  of  business,  or  our  homes. 
Simple  precautionary  measures  are  only  neces- 
sary. 

The  report  of  the  committee  on  harmonizing 
insurance  and  electric  light  interests,  while  it 
did  not  recommend  in  so  many  words,  the 
adoption  of  the  New  England  plan,  yet  prac- 
tically did  so.  They  also  recommended  that 
the  electric  lighting  companies  contribute 
toward  the  remuneration  of  several  expert 
electrical  engineers  in  different  parts  of  the 
United  States,  who  should  instruct  special 
agents,  or  inspectors  of  insurance  companies, 
in  the  necessary  knowledge  to  discern  between 
good  and  bad  electrical  insulation.  This  com- 
mittee thought  that  the  special  agents  and  in- 
spectors of  insurance  companies  ought  to  qualify 
themselves  in  inspecting  electrical  installation, 
as  far  as  fire  is  concerned,  the  same  as  they 
qualify  themselves  in  inspecting  other  appli- 
ances put  up  in  buildings,  and  judge  of  their 
relation  to  fire  hazards. 

The  report  was  unanimously  adopted  by  the 
convention,  showing  at  once  a  disposition  on 
the  part  of  the  electric  lighting  companies  to 
furnish  money  for  the  education  in  electrical 
knowledge  of  special  agents  and  inspectors 
of  insurance  companies.  Rather  a  generous 
after.  It  would  reflect  discredit  upon  them  to 
accept  it.  They  should  select  the  electricians 
themselves  and  educate  their  own  agents  and 
inspectors. 

I  am  willing  to  go  on  record  with  the  pre- 
diction that  if  the  insurance  companies  will 
mature  and  put  in  operation  some  uniform  and 
systematic  plan  of  electrical  inspection  through- 
out the  United  States,  a  greater  impetus  will 
be  given  to  the  application  of  electricity  to 
light,  power,  and  heat,  for  three  years  after  its 
adoption  than  existed  for  fifteen  years  previous. 
It  would  inspire  confidence  in  the  use  of  elec- 
tricity and  be  universally  used,  where  to-day  it 
is  regarded  as  a  very  dangerous  element,  ex- 
cept by  a  few  who  keep  abreast  of  modern 
ippliances,  despite  the  ' '  howl "  from  sensational 
critics. 

Recently,  in  Kansas  City,  a  party  was  about  to 
close  a  contract  for  the  installation  of  a  two 
lorse-power  electric  motor.  The  purchaser 
earned  on  inquiry  that  his  insurance  would  be 
ncreased  $1.25  per  hundred  if  he  put  the  mo- 
:or  in  the  building.  In  my  judgment  this  is  a 
jreat  wrong.  Can  the  danger  from  an  electric 
motor  be  compared  to  that  of  a  kerosene  lamp, 


a  tallow    candle  or  a  gaslight,  if  properly  in- 
stalled ? 

Mr.  Clohesey  then  quoted  some  facts  from 
Mr.  A.  R.  Foote's  work  on  the  "Economic 
Value  of  Electric  Light  and  Power,"  touching 
the  danger  of  kerosene  alone,  and  after  showing 
how  many  fires  were  due  to  coal  oil  in  various 
cities,  continued  : 

Why  then  should  anything  electrical  be  con- 
sidered hazardous,  when,  as  a  matter  of  fact, 
it  is  just  the  reverse,  properly  handled. 

Of  course  electricity  in  some  forms  would  be 
dangerous  to  life  and  property,  but  it  is  not 
supposed  that  every  element  of  safety  shall  be 
overlooked.  The  great  hue  and  cry  of  the 
hour  is,  down  with  the  dangerous  wires.  If 
they  are  dangerous,  whose  fault  is  it?  The  mu- 
nicipal authorities  and  insurance  people  should 
see  to  it  that  these  wires  be  made  harmless  if 
they  are  dangerous.  The  former  should  ap- 
point an  electrical  inspector  competent  to  judge 
of  the  external  overhead  wiring  of  all  kinds, 
whether  electric  light,  telegraph,  telephone  or 
district,  and  determine  its  safety. 

Inspectors  acting  under  the  municipal  au- 
thority must  be  appointed  whose  duty  it  will  be 
to  straighten  out  overhead  wires,  and  see 
that  they  are  put  up  according  to  approved 
methods. 

It  is  equally  important  that  the  insurance 
companies  employ  thoroughly  competent  men 
to  pass  upon  the  safety  of  electrical  installa- 
tion of  isolated  plants  and  the  wiring  in  all 
buildings  connected  with  the  central  station 
system. 

The  great  cry  of  the  hour  should  be  inspec- 
tion, inspection  !  We  make  laws  for  the  in- 
spection of  grain,  inspectors  of  weights  and 
measures,  license  inspectors,  elevator  inspect- 
ors, plumbing  inspectors,  sidewalk  inspectors, 
coal  oil  inspectors,  boiler  inspectors,  milk  and 
bread  inspectors,  and  other  inspectors  too  nu- 
merous to  mention,  yet  there  can  be  found  no 
one  in  this  section  of  the  country  acting  in  the 
capacity  of  electricial  inspector.  Still  electric- 
ity is  considered  "extremely  dangerous, "  and 
the  people  are  kept  in  constant  fear.  "O,  con- 
sistency, though  art  a  jewel!" 

If  I  were  called  upon  for  an  opinion  as  to  the 
best  methods  of  inspection,  I  could  offer  none 
better  than  the  admirable  plan  so  long  in  op- 
eration in  New  England  under  the  authority  of 
the  New  England  Insurance  Exchange.  The 
requirements  of  this  exchange  are  reasonable, 
simple  and  easily  understood  by  a  workman  of 
average  intelligence. 

Next  to  perfect  insulation  and  conductivity, 
comes  the  importance  of  safety  cut  outs  and 
switches. 

Mr.  Clohesey  then  quoted  from  Prof.  Elihu 
Thomson's  paper,  read  at  the  Kansas  City  Con- 
vention on  "Safety  and  Safety  Devices  in  Elec- 
tric Installation,"  and  continued  : 

It  is  manifestly  the  duty  of  the  electric  light- 
ing companies,  as  a  matter  of  economy,  if  for 
no  other  reason,  to  use  modern  safety  appli- 
ances ;  and  the  rights  of  the  insurer,  as  well  as 
the  insured,  demand  that  they  do  so.  In  addi- 
tion to  this,  the  municipal  authorities  have  a 
right  to  demand  the  use  of  such  modern  appli- 
ances by  the  electric  light  companies  as  will 
protect  her  citizens  from  danger  to  life  and 
property  and  have  the  authority  to  pass  laws  for 
thoroughly  inspecting  the  various  systems  of 
electric  distribution  by  competent  persons,  and 
should  set  the  example  by  appointing  her  own 
electrician,  whose  duty  should  be  to  inspect 
outside  wiring  and  keep  them  in  a  condition  of 
safety. 

Professor  Thomson  recognized  the  element  of 
danger,  but  intimates  "that  electricity  as  an 
agent  in  itself  is  not  to  be  charged  with  bringing 
about  the  results  for  which  recklessness  in  its 
use  is  sufficient  to  account."  He  evidently 
means  by  this  that  it  is  unsafe  to  permit  high  or 
low  tension  currents  to  pass  out  upon  a  system 
improperly  constructed.  Of  course  it  is.  No 
one   would   think   of  carrying   100  pounds  of 


steam  through  a  pipe  that  would  carry  but  fifty 
pounds  safely.  The  same  applies  to  water 
mains.  Ignorant  workmen  are  permitted  to 
undertake  all  manner  of  electrical  work,  men 
who  do  not  know  the  difference  between  a  volt 
and  a  pumpkin,  who  could  not  explain  the  sim- 
plest form  of  Ohm's  law,  are  daily  wiring  build- 
ings for  incandescent  lighting  and  jeopardizing 
the  property  employed  on  by  a  complexity  of 
wiring  more  intricate  than  Ohm  or  Kirchoff  ever 
dreamed  of. 

This  condition  of  affairs  should  not  be  per- 
mitted to  exist  for  a  moment.  There  is  no  ex- 
cuse for  poor  wiring.  The  municipal  authori- 
ties can  stop  it ;  the  electric  lighting  companies 
can  stop  it,  and  the  insurance  companies  can 
stop  it  easier  than  any  one  else,  by  positively 
refusing  to  insure  the  premises  until  inspected 
by  experts.  Wiring  should  be  done  only  by 
men  licensed  to  work  at  the  business. 

They  must  pass  an  examination  on  simple 
elemental  principles  touching  the  more  import- 
ant requirments  of  the  business  ;  failing  to  pass 
they  must  give  way  to  others.  Engineers  are 
licensed,  plumbers  are  licensed,  and  why  not 
men  who  wire  for  electric  lighting? 

Men  who  do  wiring  for  electric  lighting  ;  that 
is,  men  who  plan  the  work,  should  be  electric- 
ians. An  inspector  should,  by  all  means,  be 
one.  You  would  not  think  of  employing  a  car- 
penter to  inspect  the  work  of  a  steam-fitter, 
and  vice  versa.  It  is  not  exactly  the  case  of 
"thief  catch  thief,"  but  it  requires  an  electric- 
ian to  inspect  the  plan  and  work  of  an  elec- 
trician. 

I  have  some  curiosity,  Mr.  Chairman,  to  know 
how  your  inspectors  who  make  no  pretension  to 
knowledge  on  electric  wiring  render  an  intelli- 
gent report  on  a  building  wired  for  several 
hundred  lights.  They  must  pass  that  feature, 
and  leave  it  to  the  lighting  companies  :  but 
these  companies  can  tell  nothing  about  the 
safety  or  danger  of  wire  hidden  between  the 
walls.  The  inspector,  loyal  to  his  master,  may 
consider  the  risk  as  extra  hazardous,  no  mat- 
ter whether  the  wiring  be  good,  bad  or  indiffer- 
ent, and  up  goes  the  rate.  Now,  I  do  not  say 
this  is  true.  It  is  only  what  might  possibly 
occur. 

Recently  I  had  occasion  to  take  out  about 
$25,000  insurance  on  a  company  in  which  lam 
interested.  This  amount  was  divided  among 
some  twenty  companies.  Shortly  after  the 
policies  were  delivered,  the  agent  began  a  series 
of  visits  to  my  office  for  the  purpose  of  ex- 
changing some  of  those  policies,  alleging  as  a 
reason  that  the  company  would  not  carry  insur- 
ance on  electric  light  plants.  If  these  com- 
panies belonged  to  the  New  England  Insurance 
Exchange  they  would  acceptsuchr  isks  if  passed 
upon  by  their  inspector.  In  this  particular 
case  no  reason  was  given  by  the  agent  for  re- 
turning the  policies,  except  that  the  companies 
considered  such  risks  so  hazardous  they  could 
not  accept  them.  It  is  true  the  wiring  was  not 
in  accord  'with  any  particular  rule,  but  was 
done  by  experienced  men  and  perfectly  safe. 
This  is  unjust  to  the  lighting  companies  where 
wiring  is  safely  done,  whether  it  is  in  accord 
with  any  particular  rule  or  not  the  element  of 
danger  from  fire  is  less  than  from  any  other 
source.  This  is  a  recognized  fact  among  those 
competent  to  judge,  as  statistics  sustain  the 
statement.  The  premium  on  these  policies 
amounted  to  2%  per  cent  ,  a  rate  out  of  all  pro- 
portion to  other  risks.  One  of  the  gentlemen  con- 
nected with  the  insurance  companies  called  one 
day  and,  finding  me  in  the  dynamo  room,  asked 
the  question,  "What  makes  these  dynamos  so 
dangerous  and  are  they  easily  destroyed?" 
When  I  placed  my  two  hands  on  opposite  poles 
of  the  machine  that  furnished  light  for  the 
premises,  and,  noticing  that  I  was  still  alive  and 
feeling  absolutely  no  shock,  he  was  perfectly 
bewildered.  He  "  could  not  understand  why 
those  machines  set  buildings  on  fire  and  caused 
me  not  the  slightest  sensation  of  pain."  That 
is  the  trouble,  gentlemen,  too  many  insurance 
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people  feel  the  same  way.  They  imagine  that 
death  lurks  in  every  part  of  the  dynamo  and 
every  inch  of  wire. 

It  might  surprise  those  present  to  know  that 
the  machine  in  the  Midland  hotel.  Board  of 
Trade,  Keith  &  Perry  building,  New  York  Life 
building  and  tho;e  immense  Edison  dynamos 
in  the  Edison  station,  all  at  Kansas  City,  which 
furnish  over  10,000  lights,  can  be  handled  with 
perfect  impunity.  They  cannot  produce  a  cur- 
rent strong  enough  to  shock  one  in  a  painful 
degree.  This  is  the  low  potential  system  which 
the  insurance  companies  deal  with  most 

N  w,  this  is  the  element  that  creates  at  times 
consternation  in  the  minds  of  so  many  people. 
It  is  true,  as  Professor  Thompson  says,  that 
"electric  currents  of  comparatively  high  pres- 
sure may  injure  or  kill,"  but  the  insurance  com- 
panies do  not  raise  the  rate  when  arc  or  alter- 
nating currents  enter  buildings,  Yet  these  are 
the  currents  that  are  supposed  to  kill,  as  well 
as  destroy  property. 

Now,  said  Mr.  Clohesey,  in  conclusion,  where 
are  you  going  to  draw  the  line  in  the  use  of 
any  system  of  electric  illumination,  no  matter 
whether  it  be  high  or  low  potential,  direct  or 
alternating  ?  In  the  present  stage  of  the  science 
there  can  be  no  manifestations  of  electricity 
without  heat.  You  cannot  produce  the  arc, 
or  raise  a  carbonized  filament  to  incandescence 
without  heat.  Heat  is  everywhere  present  in 
the  electric  system  in  varying  degrees,  depend- 
ing upon  the  size  of  the  conductor,  and  quan- 
tity of  current  forced  through  it.  You  cannot 
draw  the  line  and  bar  the  door  against  the  in- 
troduction of  any  economic  system  of  illumin- 
ation, heat  or  power,  simply  because  under 
certain  conditions  it  is  dangerous. 


THE  ELECTRICAL  SECTION  OF  THE 
CENSUS. 


Mr.  Allen  R.  Foote,  special  agent  of  the 
Electrical  Section  of  the  Census,  sends  us  a  re- 
port on  progress  of  the  work  in  that  depart- 
ment. The  following  schedules  have  been 
completed. 

1.  Manufacturers  of  electrical  apparatus,  in- 
struments and  supplies  :  2.  Electric  light  and 
power  central  stations  :  3.  Fires  caused  by  elec- 
tric currents,  information  to  be  obtained  from 
electric  central  station  companies ;  4.  Fatal 
casualties  occurring  on  electric  circuits.  In- 
formation to  be  obtained  from  electric  central 
station  companies  ;  5.  Fires  caused  by  elec- 
tric currents.  Special  investigation  in  cities  of 
io.oco  population  and  over  ;  6.  Fatal  casualties 
occurring  on  electric  circuits.  Special  inves- 
tigation in  cities  of  ic, 000  population  and  over; 

7.  Isolated   electric  lighting  and  power  plants  ; 

8.  Educational  institutions.   Electrical  engineer- 
ing courses. 

The  schedule  for  central  station  companies 
required  infinitely  more  work  for  its  preparation 
than  any  other.  While  in  preparation  it  was 
shown  to  a  large  number  of  managers  of  cen- 
tral station  companies  and  others,  and  full 
benefit  has  been  taken  of  ever}'  suggestion 
offered.  Every  possible  effort  has  been  made 
to  render  it  full,  plain,  complete  and  practical. 
The  range  of  inquiries  in  the  complete  schedule 
necessarily  covers  all  apparatus  and  service  that 
a  central  station  company  may  have  in  use  or 
render. 

THE    ELECTRICAL     SUB-DIVISIONS    OF     THE    SCHEDULE. 

i.  Underground  conduits  ;  2.  Underground 
conductors ;  3.  Aerial  conductors  ;  4.  Incan- 
descent lamps  :  5.  Arc  lamps ;  6.  Converters  ; 
7.  Accumulators ;  S.  Motors ;  9.  Stationary 
motors;   10    Current  supplied  to  motor  cars. 

To  avoid  sending  a  company  inquiries  thai 
do  not  pertain  to  its  business,  the  schedule 
will  be  printed  in  sections. 

To  ascertain  what  section  to  send  to  each 
company,  the  following  inquiries  are  being  sent 
out  to  be  answered  at  once. 

1.   Do  you  own  or  operate  underground  con- 


duits ?  2.  Do  you  operate  incandescent  lamps  ? 
3.  Do  you  operate  arc  lamps  ?  4.  Do  you 
operate  a  converter  system  ?  5.  Do  you  oper- 
ate an  accumulator  system  ?  6.  Do  you  operate 
stationary  electric  motors?  7.  Do  you  opera'e 
or  supply  current  to  electric  motorcars?  8 
Are  you  making,  or  do  you  contemplate  making 
additions  to  your  plant  during  the  year  1890? 
If  so.  please  state  of  what  the  additions  will 
consist,  and  give  the  total  amount  of  estimated 
cost. 

The  returns  from  the  preliminary  schedules 
sent  out  in  February  and  March  are  quite  satis- 
factory. An  official  direcory  of  electric  cen- 
tral station  companies  is  now  being  compiled 
from  these  schedules  and  all  other  sources  of 
information  at  command.  If  any  company  has 
failed  to  return  the  preliminary  schedule,  it  will 
oblige  the  office  greatly  by  doing  so  at  once. 
In  case  a  company  has  failed  to  receive  this 
schedule,  one  will  be  forwarded  at  once  if  it  will 
kindly  give  notice  of  the  fact.  All  companies 
are  earnestly  requested  to  notice  carefully  the 
way  their  names  are  written  on  all  papers  ad- 
dressed to  them,  and  to  make  needed  correc- 
tions in  their  replies.  With  such  assistance, 
and  due  diligence  in  the  office,  a  creditable  de- 
gree of  correctness  may  be  obtained. 

The  schedules  that  have  been  prepared  outline 
only  a  portion  of  the  work  To  subdivide  the 
inquiries  for  manuracturers,  directories  are  being 
compiled,  classified  as  follows  : 

DIRECTORIES    OF    MANUFACTURERS. 

i.  Dynamos;  2  Motors:  3.  Incandescent 
lamps  ;  4.  Arc  lamps  ;  5.  Carbons  ;  6.  Insulated 
conductors  for  electric  currents ;  7.  Conduits ; 
8.  Primary  cells ;  9.  Accumulator  cells ;  10. 
Electric  meters ;  11.  Electric  clocks  ;  12.  Elec- 
tric welding  apparatus;  13.  Electro-Plating  ma- 
chines ;  14.  Electric  fire  alarm ;  15.  Electric  bur- 
glar alarms  ;  16.  Electrical  apparatus  for  use  in 
medicine  and  surgery;  17.  Electrical  instru- 
ments. 

Extended  as  this  list  is,  it  requires  many  ad- 
dresses to  make  it  complete. 

A  letter  has  been  addressed  to  each  manufac- 
turer, requesting  him  to  assist  in  furnishing  in- 
formation for  a  chapter  in  the  census  report,  on 
the  "Manufacture  and  Uses"  of  the  special  ap- 
paratus named.     This  letter  solicits  : 

1st.  A  list  of  all  manufacturers  of  the  appara- 
tus. 

2d.  A  list  of  the  addresses  of  all  users  of  the 
apparatus  when  this  is  practicable,  together 
with  a  statement  of  the  purposes  for  which  it  is 
being  used. 

3d.  A  full  description  of  any  novel  or  special 
use  being  made  of  the  apparatus. 

4  Suggestions  of  pertinent  inquiries  for  a 
schedule  to  be  sent  to  manufacturers  and  also 
for  a  schedule  to  be  sent  to  users  of  the  appara- 
tus when  desirable,  for  the  purpose  of  obtaining 
information  considered  to  be  important 

It  is  very  clear  that  this  invitation  affords 
manufacturers  an  opportunity  to  furnish  infor- 
mation, the  publication  of  which  will  be  a  reve- 
lation, not  to  laymen  alone,  but  to  those  most 
familiar  with  the  progress  being  made  in  adapt- 
ing electrical  energy  to  the  services  of  civilized 
life.  

Velocity  of  Electricity. — The  velocity  of 
electricity  is,  according  to  Wheatstone,  454,133 
kilometers  per  second  through  copper  wire. 
The  method  employed  to  ascertain  this  speed  is 
very  ingenious,  consisting  of  insulated  conduc- 
tors arranged  in  a  certain  way  and  in  connec- 
tion with  a  Leyden  jar.  A  rotating  mirror  is 
placed  behind  the  apparatus,  and  when  the  cur- 
rent is  passing  sparks  are  emitted  at  certain 
points  and  are  reflected  in  the  glass.  When 
stationary  these  reflections  showed  only  as 
points  of  light.  When  rotating  the  sparks  ap- 
peared in  circular  lines  parallel  to  each  other. 
This,  Mr.  Wheatstone  says,  shows  that  it  takes 
electricity  an  appreciable  time  to  move  along 
its  conductor.  This  time  is  plainly  calculable 
when  the  rate  of  rotation  of  the  mirror  and  the 
duration  of  the  spark  are  known. 


Protection  of  Submarine  Cables.  — The  text 
of  the  convention  for  the  protection  of  sub-  , 
marine  cables  held  in  Paris  has  just  been  pub-  j 
lished  as  a  Pailiamentary  paper.  It  is  a  punish- 
able offence  to  wilfully  damage  a  cable  to  the 
interruption  of  telegraphic  communications ; 
but  this  clause  (No.  2)  does  not  apply  to  those 
who  injure  it  with  the  object  of  saving  life  or 
their  ship.  If  the  owner  of  a  cable  damages 
another  one  he  must  repair  it,  and  that  without 
prejudicing  a  penal  action  which  may  be  in- 
stituted It  is  compulsory  for  a'l  vessels  and  ■ 
fishing  boats  to  keep  a  mile  away  from  any  ship 
engaged  in  laying  a  cable.  Owners  of  vessels 
who  can  prove  that  they  have  sacrificed  gearing 
or  anchors  in  order  not  to  injure  cables  can  re- 
cover the  amount  from  the  owner  of  the  cable 
if  made  at  once.  The  treaty,  which  is  an  in- 
ternational one,  and  applies  to  the  English  ; 
colonies,  remains  in  force  for  five  years,  and  is 
to  be  renewed  yearly. 

Reversing    Pole  Pieces. — In     the  device  pa-  1 
tented  by  Mr.  James  Swinburne,   of  reversing 
pole  pieces  for  obviating  the  necessity  of  chang-  ] 
ing  the  lead  of  a  dynamo  as  the  load  alters,  a 
subsidiary  armature  is  used.     The  core  of  this 
armature  consists  of  a  ring  of  wire   or  discs. 
Each  commutator  connection  passes  only  once  I 
over  the  outside  of  the  core,  and  is  either  made  I 
thin  where  it  passes  through  the  reversing  field,  ■• 
or  is  embedded  within  a  groove  milled  in  the  I 
core,  so  that  the  reversing  pole-pieces  may  be 
brought  very  close  to  the  armature  core.     The 
reversing   magnets  are  adjustable   in    position 
like  the  brushes,  and  are  excited  by  the  main  I 
current,    and   their   influence   consequently  in- 
creases with  the  load. 

Frankfort  Electrical  Exhibition. — This  ex- 
hibition was  to  have  been  held  this  year,  but 
has  been  postponed  until  1891.  A  new  pros- 
pectus has  now  been  issued,  giving  the  classifi- 
cation, which  is  as  follows  :  (1)  Motors  (steam, 
water,  air  or  gas)  for  electrical  purposes;  (2) 
Generation  of  electricity  ;  (3)  Conductors  ;  (4 
Accumulators ;  (5)  Electric  transmission  ol 
power  :  (6)  Electric  lighting  ;  (7)  Telegraphy 
and  telephony;  (8)  Electric  signals  ;  (9)  Electro- 
metallurgy and  electrolysis  :  (10)  Instruments 
(11)  Medical  electricity  ;    and  (12)  Literature. 

Electric  Tram-cars  in  Berlin. — Negotiations 
are  proceeding  between  the  General  Electric 
Company  of  Berlin  and  the  principal  local  tram- 
way company,  with  a  view  to  the  introduction 
of  electric  traction  on  the  latter's  system.  The 
first  line  to  be  worked  is  the  portion  called 
Friedrichstrasse-Kreuberg,  and  operations  wii 
be  commenced  as  soon  as  the  Berlin  Munici 
pility  has  given  its  consent  to  the  employment 
of  electric  tram-cars.  Only  half  the  number  of 
cars  on  the  line  in  question  will  be  fitted  elec- 
trically. The  reason  for  this  is  because  the  cars 
are  small,  and  two  cars  will  be  coupled  together. 

A  Light  Station  Enjoined. — A  temporary 
injunction  has  been  obtained  restraining  the 
Edison  Electric  Illuminating  Company  from 
operating  its  station  on  36th  street,  between 
Broadway  and  6th  avenue.  The  complaint 
was  made  by  certain  of  the  occupants  of  the 
"Mystic"  flats,  which  building  adjoins  the 
station,  on  the  ground  that  the  machinery  makes 
a  noise  day  and  night :  that  soot,  cinders, 
gases  and  steam  are  discharged  from  the 
bui  ding,  falling  upon  and  ruining  furniture  in 
the  "Mystic;"  that  disagreeable  odors  from 
the  place  permeate  the  apartments,  and  that 
the  continuous  noises  disturb  the  health,  sleep 
and  quiet  of  the  occupants. 

L'Elettricita.  — The  editor  of  rEletlricita, 
which  is  published  at  Milan,  would  beglad  to  re- 
ceive answers  to  the  two  following  questonsfrom 
all  competent  electricians;  these  answers  will  be 
published  in  an  early  issue  of  our  contempor- 
ary. 1.  What  has  been  the  most  important 
electrical  invention,  discovery  or  investigation 
of  the  past  year  ?  2.  What  application  of  elec- 
tricity, already  known,  will  make  the  greatest 
progress  during  the  present  year  ? 
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DIED. 

The  sudden  death  of  Mr.  Harry  A.  Glacier,  at 
his  residence,  3,024  Prairie  avenue,  Chicago, 
on  Tue-day  morning,  April  15th,  has  caused  a 
deep  feeling  of  1  egret  in  electrical  circles.  He 
had  complained  of  feeling  unwe'I  Monday,  but 
his  associate,  Mr.  Wilson,  did  not  suspect  his 
illness  to  be  of  a  serious  nature.  Mr.  Glasier 
left  his  office  at  2.30  Monday  saying  he  would 
not  return  that  night.  He  appeared  to  feel  bet- 
ter when  he  retired  that  night,  but  early  in  the 
morning  awakened  his  wife  to  tell  her  he  was 
choking  and  appealed  in  touching  terms  for 
assistance.  Medical  aid  was  at  once  sum- 
moned but  came  too  late,  and  in  a  short  time 
he  passed  away  surrounded  by  his  wife  and  two 
or  three  friends. 

Mr.  Glasier  was  born  at  Johnsburg,  N.  Y. , 
June  7th,  1840.  He  received  his  education  at 
the  public  schools  of  that  place,  but  being  fond 
of  reading  continued  his  studies  throughout  his 
life 

Mr.  Glasier  served  in  the  Union  army  during 
the  late  war,  at  first  as  a  private  but  afterward 
returning  he  formed  a  company  in  which  he  was 
Second  Lieutenant  and  later,  Captain.  His 
regiment  was  the  64th  Massachusetts  Volun- 
teers. He  was  proud  of  his  war  record,  and 
bore  the  marks  of  three  wounds  received  on  the 
field  of  battle,  two  of  bullets,  and  one  a  sabre 
cut  in  his  right  wrist.  He  was  a  friend  of  the 
late  General  Crook,  with  whom  he  served  dur- 
ing the  war,  and  spoke  very  feelingly  of  the 
General's  death. 

At  the  close  of  the  war  Mr.  Glasier  engaged 
for  some  years  in  the  wool  business  in  Cali- 
fornia. Returning  east  he  was  made  Vice- 
President  of  the  Jarvis  Engineering  Company 
and  remained  in  that  capacity  for  fifteen  years. 

A  few  months  s:nce  he  removed  with  his 
family  to  Chicago  and  established  the  western 
agency  of  J.  A.  Grant  &  Co.,  at  103  Adams 
street 

Having  been  for  many  years  engaged  in  work 
which  brought  him  into  connection  with  the 
electrical  fraternity,  Mr.  Glasier  was  known  and 
respected  by  members  of  the  fraternity  through- 
out the  country.  He  was  kind  toward  all  and 
especially  took  a  fatherly  interest  in  the  young 
men  whom  he  met  that  won  them  to  him,  and 
his  death  causes  many  a  pang  of  sorrow  to 
those  who  have  thus  felt  his  kindly  interest. 
He  leaves  a  wife  and  two  children. 

Mr.  Glasier  was  a  charter  member  of  the  Chi- 
cago Electric  Club,  whose  meetings  he  attended 
whenever  in  the  city. 

As  soon  as  the  sad  news  of  his  death  became 
known  President  Beach  called  a  meeting  of  the 
Board  of  Managers  of  the  Club,  and  a  commit- 
tee was  appointed  to  tender  the  sympathies  and 
services  of  the  club  to  the  sorrowing  family. 
At  the  request  of  Mrs.  Glasier  the  committee  se- 
lected as  pall  bearers,  Messrs  Beach,  Haskins, 
Kreidler,  Kempt,  Martin,  Walker,  Cutter  and 
DeLand.  The  funeral  was  held  at  the  residence 
on  Friday,  April  18th,  and  the  remains  laid  to 
rest  in  Oakwoods  Cemetery. 
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The  accompanying  cut  shows  the  latest  form 
of  the  Sperry  Electric  Company's  lightning 
arrester.  These  arresters  miy  be  used  on 
either  arc  or  incandescent  circuits  and  are  made 
in  suitable  sizes  for  currents  of  from  five  am- 
peres up.  They  are  connected,  one  to  the 
positive  line  wire  and  one  to  the  negative  line 
wire,  as  indicated  in  the  cut,  while  from  the 
lower  binding  post  of  each  a  wire  leads  to 
ground.  As  wi  1  be  seen,  the  arrester  is  auto- 
matic in  operation.  The  armature  lever  carry- 
ing at  its  outer  extemity  the  upper  serrated  dis- 
charge plate  is  lifted  upon  the  passage  of  the 
current  through  the  arrester  to  break  any  arc 
which  may  form  between  the  plates,  and,  upon 
thus  breaking  the  current,  is  released  and  re- 


turned to  its  normal  position  by  gravity.  An 
adjustable  weight  is  provided  on  the  rear  end 
of  the  armature  lever  for  varying  the  current 
required  to  separate  the  serrated  plates.  This 
arrester  is  manufactured  by  the  Sperry  Electric 
Company,  195-207  Canal  street,  Chicago,  and 
is  guaranteed  by  them  to  protect  any  armature 
when  used. 

A  NEW  VACUUM  PUMP. 


An  exhibition  of  the  Berrenberg  vacuum 
pump,  the  invention  of  Mr.  Adolph  Berrenberg, 
of  Somerville,  Mass.,  was  given  in  Boston,  on 
the  9th  inst. ,  to  a  party  of  newspaper  men  and 
others  for  the  purpose  of  showing  some  of  the 
results  accomplished  by  what  may  well  be 
termed  a  wonderful  piece  of  mechanism.  The 
pump  is  intended  specially  for  use  in  producing 
the  vacuum  in  the  globes  of  incandescent  elec- 
tric lamps,  and  the  exhibition  was  devoted  en- 
tirely to  this  end,  but  the  pump's  usefulness 
does  not  stop  here,  since  it  may  be  applied 
wherever  a  perfect,  or  as  nearly  perfect,  vacuum 
as  it  is  possible  to  get  may  be  required. 
Hitherto  it  has  been  impossible  to  get  the  re- 
quired vacuum  in  the  electric  lamps  without 
using  the  glass  mercurial  pumps,  in  which  the 
falling  of  a  column  of  mercury  draws  out  the 


pump  and  the  bit  of  glass  tube  attached  care- 
fully broken  off  in  a  vessel  of  mercury,  the 
result  being  a  rush  of  the  mercury  to  fill  the 
vacuum  in  the  globe  and  the  consequent  in- 
dication of  the  vacuum  obtained.  It  was  found 
that  the  air  bubble  left  in  the.-e  globes  was 
only  about  twice  as  large  as  the  head  of  a  pin, 
a  very  much  better  result  than  shown  in  the 
lamps  of  the  companies  now  making  them, 
and  in  which  the  vacuum  had  been  obtained 
by  mercurial  pumps  only  after  three  or  four 
hours'  time.  Globes  taken  off  in  ten  minutes 
showed  a  bubble  hardly  larger  than  a  pin  head, 
and  consequently  a  more  perfect  vacuum  than 
had  been  obtained  by  any  other  process  The 
bubbles  were  also  uniform  in  size  in  different 
globes,  showing  the  steadiness  of  the  opera- 
tion. 

The  next  experiment  was  to  show  how  quickly 
the  current  could  be  let  on  to  a  lamp  alter  ex- 
haustion had  begun  without  burning  the  car- 
bon, it  being  explained  that  in  the  ordinary- 
manufacture  at  least  one  hour  was  allowed  to 
elapse.  In  less  than  thirty  seconds  after  starting 
the  pump  the  half-dozen  lamps  used  in  the  ex- 
periment were  lighted  and  bnrned  steadily  and 
brightly,  showing  that  in  that  short  time  a 
vacuum  sufficient  to  prevent  the  burning  of  the 
carbon   had   been   formed.     Lamps  were  also 
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air  with  it.  The  Berrenberg  pump,  however, 
accomplishes  better  results  without  the  use  of 
mercury  and  at  the  same  time  does  the  work 
very  much  more  quickly  than  the  best  of  the 
mercurial  pumps.  The  principles  of  this  opera- 
tion are  practically  the  same  as  with  any  piston 
vacuum  pump,  but  the  manner  in  which  these 
principles  are  applied  constitutes  the  secret  of 
the  invention  and  is  of  course  not  made  pub- 
lic. Suffice  it  to  say,  then,  in  description  of 
the  pump  that  it  may  be  run  by  any  conveni- 
ent power,  that  its  three  exhausting  cylinders 
are  made  air  tight  by  means  of  liquid  under 
heavy  pressure,  and  that  glass  and  mercury 
do  not  appear  to  enter  into  its  composition  or 
operation,  a  refined  oil  being  the  liquid  used. 
Exhibition  of  the  power  of  the  pump  was 
first  made  in  exhausting  about  20  globes.  The 
globes  were  mounted  on  glass  tubes  so  that 
they  could  be  easily  sealed  and  taken  from 
the  pump.  After  starting  the  pump  Mr.  Nick- 
erson,  the  electiician,  explained  that  by  far  the 
greater  portion  of  the  air  in  the  globes  was 
taken  out  almost  immediately,  probably  in 
two  or  three  strokes  of  the  pump,  and  that 
the  time  taken  subsequently  was  in  producing 
the  almost  perfect  vacuum  needed  in  electric 
lighting.  At  the  end  of  five  minutes  a  couple 
of  globes    were    sealed   and    taken   from    the 


shown,  still  burning  steadily,  which  had  been 
burning  for  over  500  hours,  this  being  to  show 
the  superior  durability  of  the  lamps  exhausted 
by  the  pump. 

The  claims  made  for  the  pump  and  which 
appear  to  be  well  borne  out  by  the  experiments 
may  be  briefly  summed  up  as  follows  :  It  does 
in  minutes  what  now  takes  hours  fur  a  mercu- 
rial pump  and  the  work  is  better  and  more  uni- 
form ;  it  does  alone  what  would  require  hun- 
dreds of  mercurial  pumps  ;  it  takes  up  veiy 
little  room  and  will  not  poison  those  who  work 
it ;  the  lamps  made  by  it  are  better  than  others 
and  will  burn  longer  on  account  of  the  uniform- 
ly good  vacuum  it  produces.  The  pump  has  a 
strong  syndicate  interested  in  its  development 
and  will  soon  be  put  to  practical  use. 


Personal. — Mr.  J.  L.  Barclay,  formerly  special 
railway  agent  for  the  Sprague  Electric  Railway  A: 
Motor  Company  in  Chicago,  111  ,  has  severed  his 
connection  with  the  Sprague  Company. 

Mr.  H.  McL.  Harding,  of  Chicago,  111.,  formerly 
general  agent  and  recently  manager  of  the  mining 
department  of  the  Sprague  Electric  Railway  &  Mo- 
tor Company,  has  severed  his  connection  with 
the  Sprague  Company. 
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EASTERN  NOTES. 


BR\XCH    OFFICE    OF    THE    ELECTRIC    AGE. 

Boston,  April  iS,  "90 

Sixteen  members  of  the  Massachusetts  Streit 
Railway  Association  met  in  monthly  meeting 
at  Young's  Hotel,  last  Wednesday  evening,  and 
discussed  the  subject  of  "Accidents."  Mr.  E. 
P.  Shaw  presded,  and  among  the  speakers 
wer.-  President  Shaw,  Hon.  Henry  D.  H\de 
and  Piesident  Henry  M.  Whitney,  of  the  West 
End  Railway  Company. 

New  Hampshire. — A  survey  has  been  com- 
pleted for  an  electric  railway  from  Miiford, 
through  Amhurst.  to  Mount  Yernon,  and  it  is 
stated  that  this  scheme  has  ample  financial 
backing.  Other  electric  lines  that  are  being 
agitated  are  those  from  the  city  proper,  of 
Manchester,  to  Lake  Massatesic  and  frcm 
Lover  to  Great  Falls. 

At  a  meeting  of  the  Society  of  Arts  at  the  In- 
stitute of  Technology,  last  Thursday  evening, 
Professor  tlihu  Thomson,  of  L)nn,  read  an 
illustrated  paptr  on  "Experiment  with  Alter- 
nat  ng  Currents." 

The  Lebanon,  N.  H.,  Business  Men's  Associa- 
tion has  appointed  a  cc  mmittee  to  investigate 
the  subject  of  electr  c  lights. 

Judge  Co't.  of  the  U.  S  Circuit  Court,  has 
r  ndered  a  decision  in  the  case  of  the  attorney- 
general  of  Massachusetts  vs.  the  Western  Union 
Telegraph  Co.,  holding  that  the  payment  into 
the  Court  under  the  order  of  the  Court,  by  the 
defendant,  of  the  sum  of  $10,956.49  on  June 
8,  1888,  should  be  treated  as  a  settlement  pro 
tanto  of  the  plaintiffs  claim,  and  that  the  inter- 
est upon  this  amount  ceases  from  this  date. 

Arrangements  have  been  completed  for  sup- 
plying Hartford,  Conn.,  with  electric  power 
from  the  Farmington  river,  using  the  water- 
power  below  Tariffville.  It  will  light  the  streets 
and  supply  motors. 

A  special  meeting  of  the  Telegraphers  Mu- 
tual Aid  and  Literary  Association  was  held  at 
Little  Hall,  Eliott  street,  last  Friday  evening; 
H.  E.  Tobin  presided. 

The  Turner  Electrical  Manufacturing  Co.,  of 
New  Bedford,  has  been  formed  with  a  capital  of 
$5,000.  J.  If.  Turner,  President,  and  H.  W. 
Parker,  Treasurer. 

The  River  and  Rail  Electric  Co.  will  locate 
in  the  shops  of  the  old  Taylor  Manufacturing 
Co..  on  Stanley  street,  in  New  Britam,  Conn, 
in  a  short  time.  The  company  will  embark  at 
once  in  the  manufacture  of  electrical  devices 
under  patents  controlled  by  them.  The  com- 
pany, it  is  said,  will  make  a  specialty  of  manu- 
facturing Professor  Main's  new  storage  battery, 
a>  well  as  improved  motors  which  are  paux- 
uLrly  adapted  to  the  use  of  boats  and  tram- 
way cars. 

1  he  New  Bedford  Gas  Co.  has  placed  poles 
over  the  north  part  of  the  city,  where  they  will 
put  el-ctric  lights. 

The  Waltham  aldermen  at  their  meeting  last 
Wednesday  evening  received  a  protest  from  the 
New  r.ngland  Telephone  and  Telegraph  Co. 
against  the  location  of  electric  light  wires  on 
its  p5le>. 

II.  H.  Walter,   general   manager  of  the  Card 
Electric  Motor  and   Dynamo  Co.  was  in  town 
Tuesday  and  Wednesday  of  last  week.     He  ex 
pressed  himself  as  much  pleased  with  the  [ 
pects  for  business  in  this  section,  but  thinks  he 
prefer-;  Cincinnati  as  a  place  of  residence. 

The  Edison  Illuminating  Co.  are  rapidly  in- 
creasing their  underground  system  throughout 
the  city. 

The  governor  and  council  at  Augusta,  Me., 
last  Wednesday  assessed  the  following  taxes 
against  telegraph  and  telephone  companies  of 
the  S  ate,  the  rate  being  zy2  per  cent  :  New 
England  Telephone  and  Telegraph  Co.,  $1,650  ; 
Western  Union  Telegraph  Co.,  $3,125;  Maine 


Telegraph  Co.,  $1,250:  Great  Northwestern, 
5125:  Eastern  Telegraph  Co.,  $450;  Interna- 
tional Telegraph  Co.,  $1,250. 

The  stockholders  of  the  New  Bedford  Gas 
Light  and  Edison  Llectric  Illuminating  Ccmpa- 
nies  last  Wednesday  voted  unanimously  to  con- 
solidate, increasing  the  capital  stock  of  the  gas 
company  $150,000. 

The  city  government  of  Dover,  N.  H. ,  last 
Wednesday  granted  an  exclusive  franchise  to  the 
Consolidated  Light  and  Power  Co  ,  to  erect 
poles  and  wires  for  a  term  of  ten  years,  and  the 
Union  street  railroad,  between  Great  Falls  and 
Dover,  will  be  begun  at  once.  It  is  to  be  com- 
pleted befoie  July  1. 

An  electric  railway  franchise  has  been  granted 
for  a  read  from  Greenfield  to  Turner's  Falls. 
The  double  trolley  system  will  be  used. 

The  Worcester  board  of  aldermen  has  granted 
the  petition  of  the  street  railway  company  for 
the  use  of  electricity  as  a  motive  power  in 
operating  is  cars. 

The  new  Merchants'  Electric  Company,  of 
Rockville,  Conn.,  has  obtained  a  charter,  hav- 
ing be  n  incorporated  under  the  laws  of  Maine, 
to  furnith  electricity  for  various  purposes.  The 
capital  of  the  company  is  $25,000,  and  con- 
siderable stock  has  already  been  taken. 

Colonel  Burnham,  of  the  Electric  Gas  Light- 
ing (_  ompany,  has  returned  from  his  southern 
trip,  looking  and  feeling  greatly  improved. 
While  away  he  combined  business  with  pleasure 
and  is  much  pleased  with  his  success. 

An  electric  welding  machine  is  to  be  placed 
in  the  machine  shop  at  the  Charlestown  navy 
yard,  at  a  cost  of  $i2,oco. 

In  the  Board  of  Aldermen,  last  Monday,  the 
order  that  permission  be  granted  to  the  Sub- 
urban Light  and  Power  Co.,  to  erect  861  poles 
for  the  support  of  electric  wires  in  streets  in 
Roxbury,  Dorchester,  West  Roxbury,  and  South 
Boston,  was  laid  over  until  the  next  meeting. 

In  the  House  of  Representatives,  last  Friday, 
an  order  was  adopted  requiring  the  Attorney- 
General  to  transmit  to  the  House  his  opinion, 
with  reasons  therefor,  as  to  whether,  under  the 
existing  statutes,  cities  and  towns  have  author- 
ity, first,  to  construct  and  maintain  within  their 
own  limits  and  for  their  own  use  systems  of 
lighting  by  gas  or  electricity ;  and,  second, 
whether,  in  connection  with  such  systems, 
they  may  sell  gas  or  electricity  for  private  use  in 
such  towns  or  cities. 

Judge  Ely,  of  the  Municipal  Court,  has  sent  to 
the  Superior  Court  the  results  of  the  inquest 
held  by  him  on  the  death  of  Mr.  George  H. 
Bradford,  who  was  killed  by  an  electric  car  of 
the  West  End  Railway  Company,  on  Beacon 
street  February  17th,  and  finds  that  the  death 
of  said  Bradford  resulted  from  the  unlawful  act 
of  Daniel  W.  Lizer,  the  driver  of  the  car. 

The  Massachusetts  Electric  Engineers  and 
Mechanics  Association  held  their  third  regular 
meeting  at  the  Brunswick  Hall,  241  Tremont 
street,  last  Thursday  night.  About  fifty  new 
names  were  added  to  the  list  of  members,  bring- 
ing the  total  membership  up  to  about  100. 
Good  fel  owship  prevailed  and  great  expecta- 
tions are  anticipated  if  the  feeling  manifested  is 
any  criterion.  This  club  is  organized  solely  for 
the  exchange  of  ideas  in  an  educational  man- 
ner and  to  elevate  the  standard  of  electrical 
workmanship,  and  the  members  wish  it  under- 
stood that  it  is  not  a  labor  organization.  The 
next  meeting  will  take  place  on  the  evening  of 
May  2d,  at  the  above-mentioned  hall. 

The  Gas  Commissioners  gave  a  hearing  last 
week  in  the  matter  of  the  electric  light  muddle 
in  Wakefield,  where  three  different  companies 
are  seeking  the  contract  to  provide  lights  for  the 
town  The  Citizens'  Gas  Light  Co..  which  had 
been  given  leave  to  withdraw  by  the  Selectmen 
of  Wakefield,  brought  the  matter  before  the 
Commissioner.-,  who  have  now  taken  the  matter 
under  advisement. 


The  annual  meeting  of  the  New  England 
Electric  Exchange  was  held  on  Monday  of  last 
week,  at  the  rocms,  No.  7  Park  street,  President 
P.  H.  Alexander  in  the  chair.  The  officers  who 
had  served  the  Exchange  since  its  foundation, 
declined  to  be  candidates  for  re  election.  The 
following  board  of  officers  were  chosen  :  Presi- 
dent, A.  P.  Wright :  Secretary  and  Treasurer, 
H.  H.  Fairbanks  These,  together  with 
Messrs.  E.  H.  Hewins,  H.  C.  Spaulding  and  W. 
S.  Hill  constitute  the  Board  of  Directors. 

W.  J.  P. 

WESTERN  NOTES. 


branch   office  of  the  electric  age. 
35  Commercial  Bank  Building, 
Chicago,  April  17th,  1890. 
W.    H.    Wright,    president    of    the    Council 
Bluffs  Gas  &  Electric  Light  Company,  Council 
Bluffs,  Iowa,  was   in    the  city  the  early  part  of 
the  week,  with  a  view  to  purchasing  apparatus 
to  add  to  their  electric  plant 

F.  H.  Whipple,  of  Detroit,  was  at  the  Elec- 
tric Club  this  week. 

Harriman,  Tenx.  ,  is  to  have  a  400  room  hotel, 
which  will  be  lighted  by  electricity. 

Collinsville  Electric  Light,  Heat  &  Powek 
Company  has  been  formed  at  Collinsville,  111., 
with  a  capital  stock  of  $25,000.  Incorporators: 
Louis  Lumaghi,  Geo.  Hadfield,  T.  J.  Thomas. 

The  Automatic  Electric  Exchange  has  been 
formed  at  East  St  Louis.  Capital  stock,  $100,- 
000.  Incorporators  :  W.  H.  Ford,  A.  Leslie, 
H.  Overstolz. 

Electric  Fixtures. — The  general  use  of  elec- 
tricity as  an  illuminant  has  resulted  in  such  a 
demand  for  electric  fixtures  as  to  have  created 
a  special  industry  of  their  manufacture. 
Among  the  houses  which  have  come  to  the  re- 
sponse to  this  demand  is  that  of  Noyes  Bros  , 
of  Chicago,  whose  recent  catalogue  presents  in 
a  very  neat  form  some  of  the  electric  and  com- 
bination fixtures,  of  which  they  make  a 
specialty.  Their  electric  brackets,  especially, 
seem  to  be  meeting  with  favor  among  buyers  of 
that  class  of  apparatus. 

An  Electric  Picnic — The  city  officials  of 
Milwaukee  were  treated  to  an  "Electrical  Pic- 
nic "  on  the  14th  inst,  by  the  street  railway 
company  of  that  city,  operating  the  Sprague 
system.  With  a  special  train  of  two  cars  the 
party  made  a  tour  of  the  lines  of  the  railroad 
company,  after  which  a  banquet  was  served  at 
the  Plankinton  House. 

The  Duluth  City  Council  passed  a  resolution 
on  the  14th,  allowing  the  street  railroad  com- 
pany to  erect  poles  and  wires  for  an  electric 
line,  and  making  the  number  of  years  to  run  15 
instead  of  40  as  at  first  proposed.  The  council 
and  the  railroad  company  have  had  some  diffi- 
culty in  coming  to  terms,  a  d  the  decision  of 
the  railroad  company  in  this  latest  offer  is 
looked  for  with  interest 

The  Leavenworth  Electric  Railway  Company 
has  been  formed  at  Lea\enworth,  Kan  ;  capi- 
tal stock,  $100,000.  Directors  :  J.  A.  Borard 
and  John  H.  Borard,  of  Kansas  City  ;  S.  S. 
Nelley,  J.  B.  Braidwood,  Robert  Garrett,  of 
Leavenworth. 

The  Electrical  Supply  Company,  Chicago, 
have  just  passed  through  their  annual  "house 
cleaning,"  and  with  all  departments  newly  re- 
stocked have  a  very  attractive  place  of  busi- 
ness. Their  warehouse  is  well  filled,  especially 
in  their  wire  department,  where  they  have  a 
supply  of  the  well  known  Shield  brand  of 
moisture  proof  wire,  sufficient  to  meet  the 
largest  orders  in  all  sizes.  One  of  their  greatest 
demands  has  been  for  No.  6  B.  &  S.  gauge,  the 
sale  of  which  they  are  pushing  vigorously. 
They  have  60,000  pounds  of  this  size  alone  in 
stock,  and  report  a  large  number  of  orders  re- 
cently. 


THE    ELECTRIC    AGE. 


Long  Distance  Power  Transmission. — A  syndi- 
cate has  been  formed  in  the  southwest  to  trans- 
mit power  a  distance  of  thiity  miles,  which 
they  expect  to  do  satisfactorily  electrically. 
The  amount  of  power  required  is  1,500  horse- 
power, which  will  be  used  mainly  for  heating 
purposes,  and  will  have  to  compete  with  gas  at 
50  cents  a  thousind  The  electric  heating 
system,  designed  by  C.  E.  Carpenter,  of  Min- 
neapolis, will  probably  be  used.  Chicago  par- 
ties are  figuring  upon  the  engineering  problems 
involved,  and  it  is  believed  that  the  scheme  is 
practicable.  With  $i,ooo,oco  of  cap.tal  back- 
ing the  enterprise,  and  Chicago  brains  and 
push  engineering  it,  nothing  but  success  can  be 
expected. 

Banquet  to  Mr.  Villard. — The  Twin  City 
Commercial  Club,  of  St.  Paul,  surpassed  all 
their  previous  efforts  in  the  grand  banquet 
gvenonthe  14th  to  Mr.  Henry  Villard,  who  is 
in  that  city,  accompanied  by  his  friend  Herr  E. 
Rothena'l,  of  Berlin.  Two  hundred  and  fifty 
members  and  guests  of  the  club  partook  of  the 
banquet  which  consisted  of  ten  courses.  Prof. 
Siebert's  orchestra  furnished  music  for  the  oc- 
casion. Following  the  banquet,  President  D. 
A.  Monfort,  in  a  happy  speech,  introduced  Mr. 
Villard,  who  was  received  with  great  applause. 
Mr.  Villard  spoke  of  the  railroad  and  electrical  in- 
terests of  St.  Paul  and  Minneapolis,  in  which  he  is 
largely  interested,  and  referred  to  the  proposed 
scheme  of  utilizing  water  power  to  light  and  fur- 
nish power  for  all  purposes  to  both  cities.  Mr. 
Villard  has  been  associated  with  Mr.  Edison 
since  1879,  and  is  president  of  the  Edison  Con- 
solidated Company,  with  a  capital  of  $12,000,- 
000,  and  also  has  a  controlling  interest  in  the 
electric  and  gas  companies  of  the  twin  cities. 
Other  speakers  were  Governor  William  R.  Mer- 
riam,  Fred  Driscoll,  Thomas  Lowry,  President 
Northrop,  of  the  State  University,  Archbishop 
Ireland,  and  President  Oakes,  of  the  Northern 
Pacific.  The  occasion  was  an  enjoyable  one, 
and  not  soon  to  be  forgotten  by  those  present. 

J.  A.  Grant  &  Company,  through  their  Chicago 
office,  have  closed  a  contract  to  install  three 
Mclntosh-Seymour  engines,  aggregating  600 
horse-power  in  the  new  Wisconsin  depot  in  this 
city. 

E.  Ratheman,  Berlin,  Germany,  and  George 
P.  Wilson,  Philadelphia,  were  among  the 
visitors  at  the  Electric  Club  recently. 

Chicago  Electric  Club. — The  annual  meeting 
for  the  election  of  officers  and  receiving  the  annual 
reports  was  held  at  the  club  rooms  on  the  17th. 
The  officers  elected  for  the  ensuing  year  are  as 
follows  :  President,  F.  G.  Beach.  Vice-Presidents  : 
1st,  F.  B.  Badt  ;  2d,  Alex.  Kempt ;  3d,  D.  P. 
Perry  ;  4th,  W.  H.  McKinlock.  Secretary,  W.  A. 
Kreidler ;  Treasurer,  F.  S.  Terry.  Managers : 
B.  E.  Sunny,  M.  A.  Knapp,  F.  W  Cushing,  Geo. 
O.  Fairbanks,  William  Taylor,  F.  E.  Degenhardt, 
E.  Baggot,  F.  W.  Parker,  Geo.  C.  Biiley,  C.  H. 
Wilmerding.  Membership  Committee  :  C.  C. 
Haskins,  George  Cutler,  W.  B.  Pearson.  The 
treasurer's  report  showed  : 

Balance  on  hand  March  31st,  1889 $     251  93 

Entrance  fees 1,07000 

Dues   3,10747 

Special  assessments  and  other  sources   . .   6,278  08 

Total   $10,707  48 

Disbursements,  including  fitting  up  of 
rooms,  $3,500.00  and  dedication  ex- 
penses,  $1,60000,  etc 10. 553  78 

Balance  on  hand,  March  3iit,  1890.  . .  .$       153  70 

The  report  of  President  Beach,  which  was  well 
received,  made  an  excellent  showing  of  the  pro- 
gress of  the  club  during  the  past  year.  April  1st, 
1889,  the  number  of  members  were  101  resident 
and  34  non-resident.  April  1st,  1890.  the  number 
had  increased  to  173  resident  and  57  non-resident 
— a  gain  of  72  resident  and  23  non-resident  mem 
bers,  or  about  70  per  cent.  The  list  of  papers 
read  during  the  year  is  a  most  excellent  one.  The 
Chicago  Electric  Club  is  the  only  electrical  literary 


society  giving  its  members  two  papers  each  month 
with  the  resulting  discussions  which  are  in  them- 
selves of  great  value.  High  class  journa's  here 
and  abroad  make  liberal  abstracts  of,  or  publish 
in  full,  the  proceedings  of  this  club.  A  nucleus  of 
a  library  has  been  formed  during  the  year  by  the 
receipt  from  the  old  American  Electrical  Society  of 
a  very  valuable  collection  of  books  containing  many 
rare  volumes.  This  will  be  added  to  as  fast  as 
practicable. 

With  regret  the  President  announced  the  death 
of  two  of  the  club's  most  esteemed,  members  during 
the  past  year — Mr.  King,  of  Jacksonville,  III.,  and 
Mr.  Glasier,  of  Chicago,  whose  so  recent  death 
casts  a  gloom  over  our  present  meeting.  From 
present  indications  it  is  evident  that  the  club  will 
receive  during  the  coming  year  a  strong  represen- 
tation from  some  departments  of  the  electrical  in- 
dustry which  are  at  present  but  lightly  represented 
on  its  membership  list.  Several  pleasant  enter- 
tainments have  been  given  during  the  year.  On 
two  occasions  it  has  been  the  good  fortune  of  the 
club  to  be  able  to  extend  to  representatives  of  the 
electrical  industry  from  other  sections  of  the  coun- 
try courtesies  which  have  been  highly  appreciated. 
President  Beach  spoke  of  the  social  advantages  of 
the  club,  and  also  referred  to  the  restaurant  ser- 
vice, which,  though  the  club  maintains  no  cuisine 
of  its  own  is  equal,  if  not  superior,  to  that  of  any 
other  club  in  the  city  of  Chicago.  The  report  was 
ordered  spread  upon  the  record  and  printed  copies 
to  be  distributed  among  the  members.  At  the 
close  of  the  meeting  the  clerks  of  election  presented 
a  proxy  which  had  been  executed  by  Mr.  H.  A. 
Glasier  a  day  previous  to  his  death  to  be  used  at 
this  meeting.  Asa  mark  of  respect  to  the  departed 
member  the  proxy  was  ordered  made  a  part  of  the 
records  of  the  club  and  filed  with  the  resolutions  of 
respect  to  be  adopted. 

The  Stillwater  (Minn.)  Electric  Plant  has 
been  sold  for  $25,000  to  the  Stillwater  Gas  & 
Electric  Light  Company.  The  latter  is  an  old 
company,  and  is  controlled  by  Isaac  Staples, 
E.  W.  Durant,  David  Tozer,  and  others. 

The  T  W.  Wilmarth  Company  has  been  formed 
at  Chicago  to  furnish  gas  and  electric  light ; 
capital  stock,  $75,000.  Incorporators  :  T.  W. 
Wilmarth,  J.  O.Claghorn,  H.  H.  Johnson. 

The  Elmer  A.  Sperry  Company,  Chicago,  has 
closed  a  contract  with  the  Martin  Anti-fire  Car 
Heater  Company,  of  Dunkirk,  N.  Y. ,  to  equip 
trains  with  the  system  of  automatic  tempera- 
ture regulation  recently  devised  by  Mr.  Elmer 
A.  Sperry.  F.  M.  I. 

THE    ESSICK  SYSTEM  OF    TELEGRAPHY. 


The  demand  on  the  part  of  the  public,  es- 
pecially those  engaged  in  active  business  opera- 
tions, for  a  simple,  rapid,  secret  and  accurate 
means  of  inter-communication  has  led  to  many 
inventions  with  this  end  in  view.  One  of  the 
most  ingenious  and  efficient  systems  yet  de- 
veloped is  that  of  theEssick  Printing  Telegraph 
Company.  This  system,  the  transmitting  and 
receiving  instruments  of  which  are  shown  in 
the  accompanying  illustration,  is  the  invention 
of  Mr.  Samuel  V.  Esskk,  and  the  company 
above-named  own  and  operate  the  same. 

The  Essick  system  differs  very  materially 
from  any  other  means  of  telegraphy  in  that  the 
electrical  impulse  s  move  the  instrument,  whereas 
in  other  panting  systems,  the  instruments  move 
ihe  impulses.  The  Essick  system  differs  radically 
from  others,  too,  in^another  respect.  The  receiv- 
ing instrument  operates  only  by  the  impulses 
leaving  the  transmitting  instrument;  conse- 
quently, in  case  <  f  wire  trouble,  or  other  in- 
terference with  the  impulses  it  does  not  work. 

In  the  Essick  Printii  g  Telegraph  System  no 
combination  of  electrical  impulses  or  currents 
is  employed.  An  even  succession  of  dots  or 
impulses  which  operates  a  polarized  relay  ar- 
mature at  the  receiving  stations,  places  the 
revolving  type  wheel  in  the  required  position, 
when  the  local  mechanism  causes  the  letter 
to  be  printed.     Thus  it  will  be  understood  that 


inasmuch  as  these  even  impulses  have  no  work 
to  do,  other  than  simply  to  vibrate  a  delicate 
armature,  the  impulses  will  perform  their  work 
if  much  enfeebled  by  leakages  and  resist- 
ances that  may  be  added  to  a  wire  while  in 
operat  on. 

This  system  being  polarized  insures  the  re- 
lays adjusting  themselves  to  the  changing 
conditions  of  the  line,  so  long  as  the  im- 
pulses from  one  pole  of  the  battery  reach 
the  receiving  stations  with  the  same  strength 
as  the  opposite  pole ;  and  this  would  invariably 
be  the  case  unless  the  line  was  wholly  inter- 
rupted by  breakage,  in  which  event  the  instru- 
ments would  stop  running  ;  or,  should  the 
battery  open  at  the  transmitting  station  the 
instruments  would  immediately  stop. 

Fourteen  electrical  impu'ses  represent  the 
entire  alphabet  making  a  complete  revolution 
of  type  wheel,  which  may  be  turned  at  a  speed 
of  200  revolutions  per  minute. 

In  the  receiving  instrument  the  shifting 
from  letter  to  letter  and  line  to  line  is  wholly 
automatic,  and  the  instrument  requires  no  at- 
tention whatever. 


THE    ESSICK    RECEIVER    AND    TRANSMITTER. 

By  turning  a  small  switch  the  transmitter  is 
co  nected  with  the  line,  enab'ing  the  sub- 
scri'  er  to  immediately  reply  to  a  m  ssage. 

The  advantages  of  the  Essick  Printing  Tele- 
graph system  may  be  briefly  s;at  d  as  fol- 
lows : 

1st.  It  is  an  electrical  type-writer  by  means 
of  which  the  message  is  printed  in  thepres<nce 
of  the  transmitting  operator  in  page  form,  and  a 
duplicate  of  the  same  is  printed  at  all  receiving 
stations  on  the  line,  whether  it  be  a  long  or 
shoit  circuit. 

2d.  It  is  a  news  printer,  by  the  use  of  which 
the  current  news  may  be  distributed  for  the 
benefit  of  the  press  in  the  various  newspaper 
offices.  A  single  transmission  prints  the  same 
simulianeously  in  page  fom,  ready  for  com- 
positor's ca^e,  in  all  the  newspaper  offices  of 
many  cities. 

3d.  It  is  a  new  stock  and  news  ticker  for  the 
distribution  of  the  current  commercial  and 
financial  news  to  public  places. 

4th.  It  is  a  practical  telegraph  system,  and 
enables  telegraph  corporations  to  reduce  work- 
ing expenses  fully  one-half. 

5th.  It  is  highly  commendable  for  railroad 
service. 

Messages  can  be  received  day  or  night  with- 
out the  presence  of  the  person  for  whom  the 
messages  are  intended.  ■ 

The  practical  value  of  the  system  has  been 
thoroughly  tested  on  lines  between  New  York 
and  Pittsburg,  Philadelphia  and  Boston,  and  ex- 
cellent resul  s  were  obtained. 

The  offic  s  of  the  company  are  at  169  and  171 
Broadway,  where  the  system  can  be  seen  in 
daily  operation. 


- 
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ELECTRO  MAGNETIC  RADIATION.* 

BY  PROF.   G.    F.    FITZGERALD,    M     A.,    F.    R.   S. 

The  Professor  began  by  explaining  how  small 
forces,  if  repeate J  at  regular  intervals  so  as  to 
give  rise  to  a  series  of  rhythmic  impulses, 
might  be  made  to  produce  great  and  destruc- 
tive effects.  By  suitably  selecting  the  period 
vibration,  so  as  to  agree  with  one  of  the 
periods  of  vibration  of  any  body, these  rhythmic 
impulses  might  be  made  to  exert  destructive 
effects  on  that  body  :  and,  on  the  other  hand, 
damage  to  any  given  structure  might  te  avoided 
by  selecting  periods  to  which  it  was  incapable 
of  responding.  This  principle,  that  certain 
bodies  or  structures  were  capable  of  absorbing 
periodic  impulses  of  certain  definite  periods, 
being  thrown  by  them  into  very  intense  vibra- 
tion, was  known  as  the  principle  of  resonance 
Prof.  Lodge,  in  a  lecture  on  "  The  Leyden  Jar,  " 
delivered  at  the  Institution  last  year,  had  ar- 
ranged his  apparatus  so  as  to  make  the  period 
of  the  alternating  discharge  as  great  as  possible, 
in  order  that  each  wave  might  be  separately 
distinguishable.  The  lecturer  then  proceeded 
to  explain  that  for  waves  in  any  given  medium, 
which  in  the  case  of  Prof.  Lodge's  and  his  own 
experiments  was  the  ether,  the  wave-length 
was  inversely  proportional  to  the  vibration 
period.  The  length  of  the  waves  in  Prof. 
Lodge  s  experiments  was  about  600  miles. 

Ether  waves  which  would  produce  the  highest 
audible  note  would  have  a  length  of  five  or  six 
miles,  but  what  he  required  for  making  the 
presence  of  electro-magnetic  vibration  visible 
was  a  wave  length  of  from  two  or  three,  up  to 
ten  or  twe.ve  feet  The  period  corresponding 
to  this  would  be  about  the  hundred-milliontn 
of  a  second.  Waves  giving  the  highest  audible 
note  would  take  about  three  hours  to  make  as 
many  v.brations  as  these  would  in  a  second, 
and  the  waves  in  Prof.  Lodge's  experiments 
would  take  about  a  fortnight 

The  lecturer  then  exhibited  a  large  Hertz 
oscillator  whkh  was  to  be  employed  in  setting 
up  the  electro  magnetic  vibrations. 

This  consisted  of  a  pair  of  large  metallic 
plates  suspended  from  the  ends  of  a  long  glass 
rod.  From  the  near  sides  of  the  plates  project- 
ed wires  terminating  in  brass  balls,  the  distance 
between  which  was  capable  of  being  varied  by- 
sliding  the  plates  along  the  rods.  The  two 
plates  were  then  connected  with  the  terminals 
of  a  Ruhmkorff  induction  coil,  and  sparking  set 
up  between  them.  The  indicator  employed  to 
detect  the  presence  of  electrical  oscillations 
consirted  of  a  long  conductor  of  copper  wire, 
having  its  ends  furnished  with  brass  knobs, 
brought  sufficiently  close  together  to  allow 
sparking  to  take  place  between  them  when 
electrical  oscillations  were  set  up  in  the  wire 
by  the  ether  waves  radiating  from  the  oscillator. 

The  lecturer  then  explained  the  nature  of  the 
circumstances  which  determined  the  period  of 
the  electrical  oscillation  by  comparison  with 
the  vibrations  of  a  tuning-fork.  The  vibration 
period  of  a  tuning  fork  could  be  diminished 
eithed  by  increasing  the  stiffness  of  the  prongs, 
or  by  diminishing  their  mass,  and,  similarly, 
the  period  of  an  electrical  oscillation  could  be 
diminished  by  diminishing  the  capacity  of  the 
conductor  in  which  the  oscillations  took  place, 
or  by  diminishing  the  air-space  across  which 
sparking  occured  ;  a  small  electrical  capacity 
in  the  conductor  corresponding  to  stiff  prongs 
in  the  fork,  and  a  small  air-space  corresponding 
to  small  mass  in  the  prongs.  The  sparks  in  the 
secondary  circuit  or  detector  were  too  minute 
to  be  seen  at  a  distance  ;  but  the  lecturer  was 
able  to  indicate  their  existence  to  the  audience 
by  means  of  the  discovery  which  he  had  recently 
made,  that  if  the  air-spa. e  terminals  were  con- 
nected through  a  delicate  galvanometer,  the 
galvanometer  was  deflected  whenever  sparking 
occured  across  the  air-space.     He  had  not  at 
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present  succeeded  in  arriving  at  any  satisfac- 
tory explanation  of  this  phenomenon,  but  it 
afforded  a  convenient  means  of  demonstrating 
the  existence  of  the  sparks  to  an  audience. 
The  lecturer  explained  that  it  would  not  do  to 
connect  the  termina's  of  the  secondary  circuit, 
or  resonator,  as  he  called  it,  through  the  gal- 
vanometer, as  if  that  were  done  no  sparking 
would  take  place.  He  therefore  had  to  adopt 
an  arrangement  in  which  a  small  subsidiary 
spark  was  given  across  an  air  space  with  its 
terminals  connected  in  this  manner. 

It  was  then  shown  that  when  the  length  of 
the  secondary  circuit  was  doubled  the  sparks 
became  smaller,  which  was  indicated  by  the 
diminution  in  the  disturbance  of  the  galvano- 
meter. This  result  was  in  contradiction  to 
all  the  theories  of  electro-magnetism,  with  the 
exception  of  the  Faraday-Maxwell  theory  that 
electro  magnetic  disturbances  were  propogated 
by  ether  waves.  According  to  this  theory  it 
was  to  be  explained  as  due  to  diminished  re- 
sonance, the  resonator  in  the  first  case  having, 
so  to  speak,  been  tuned  into  synchronism  with 
the  oscillator,  and  the  addition  of  a  greater 
length  of  wire  to  the  resonator  throwing  it  out 
of  synchronism.  The  lecturer  then  illustrated 
the  principle  of  interference  of  vibrations  by 
communicating  vibrations  of  large  amplitude 
to  the  free  end  of  a  cord  suspended  from  the 
roof,  and  showing,  in  the  first  p'ace,  that  the 
wave,  after  traveiing  up  the  cord,  was  reflected 
on  reaching  the  fixed  end,  and  traveled  down 
again.  He  then  agitated  the  lower  end  of  the 
cord  rapidly  and  regularly  upon  which  it  sepa- 
rated into  segments  separated  by  points  of 
rest,  or  nodes,  and  the  centres  of  which  were 
points  of  maximum  amplitude  of  vibration,  or 
loops.  This  was  explained  to  be  due  to  the  in- 
terference of  the  direct  and  reflected  waves. 
The  fixed  end  of  the  cord,  or  point  of  reflection, 
was  a  node,  and  the  lecturer  showed  that  simi- 
larly the  point  of  reflection  of  an  electro-mag- 
netic wave  was  a  node,  or  point  of  no  vibration. 
This  was  effected  by  placing  a  sheet  of  metal 
immediately  behind  the  resonator,  which  had 
previously  been  sparking  under  the  influence  of 
the  oscillator.  This  reflected  the  waves,  so  that 
the  resonator  was  close  to  the  point  of  reflec- 
tion of  each  wave,  and  this  position  was  shown 
to  be  a  nodal  one  by  the  fact  that  sparking  at 
once  ceased  in  the  resonator. 

The  lecturer  then  referred  to  Hertz's  funda- 
mental experiment  demonstrating  the  existence 
of  a  series  of  points  of  maximum  sparking,  or 
loops,  separated  by  equal  distances,  each 
double  the  distance  of  the  first  loop  from  the 
reflecting  surface.  This  proved  conclusively 
that  electro-magnetic  radiation  took  time  for 
its  propagation,  as  was  required  by  Maxwell's 
theory. 

The  lecturer  then  again  threw  the  suspended 
cord  into  vibration,  but  this  time  by  moving 
its  free  end  rapidly  in  a  horizontal  circle  in- 
stead of  backwards  and  forwards  in  a  horizontal 
straight  line.  This  gave  to  each  point  of  the 
cord  a  combined  motion  of  oscillation  and  ro- 
tation wh  ch  he  compared  to  the  electric  and 
magnetic  forces  respectively  in  an  electro- 
magnetic vibration,  observing  that  the  mag- 
netic and  electric  forces,  like  the  rotary  and 
oscillatory  motions  of  the  points  of  the  cord, 
were  invariably  at  right  angles  to  each  other. 
It  was  then  pointed  out  that  in  the  case  of  a 
single  wave  traveling  along  the  cord,  the  crest 
of  the  wave,  or  point  of  maximum  displace- 
ment, was  also  the  point  of  maximum  rotation, 
while  in  the  case  of  a  series  of  direct  and  re- 
flected waves,  following  each  other  in  rapid 
succession,  the  nodes,  or  points  of  no  displace- 
ment, became  the  points  of  greatest  rotation. 
It  was  exactly  the  same  in  the  case  of  the  elec- 
tric and  magnetic  forces,  the  two  attaining  their 
maximum  and  minimum  values  together  at  a 
distance  fr^m  the  oscillator — that  is  to  say,  in 
the  case  of  a  single  wave  ;  while  near  the  oscil- 
lator— that  is,  in  the  case  of  a  series  of  waves 
surging  backwards  and  forwards,  the  magnetic 


force  is  a  maximum  when  the  electric  force  is 
a  minimum,  and  vice  versa. 

The  lecturer  then  observed  that  Maxwell  had 
deduced  from  his  theory  that  light  is  an  electro- 
magnetic disturbance  propagated  through  the 
ether,  the  conclusion  that  sunlight  ought  to 
repel  any  body  which  either  absorbed  or  re- 
flected it  The  effect,  if  it  existed,  would  be 
exceedingly  small,  which  was  probably  the  rea- 
son that  it  had  not  as  yet  been  possible  to  de- 
tect it ;  but  a  similar  effect  could  be  observed 
by  suspending  a  metallic  conductor  in  front  of 
a  powerful  electro-magnet  excited  by  an  alter- 
nating current  The  conductor  absorbed  part 
of  the  electro-magnetic  radiation  falling  upon 
it,  and  also  reflected  a  portion,  so  that  it  ought 
to  be  repelled  by  the  magnet  'J  his  was  shown 
to  be  the  case  by  suspending  a  half-crown,  with 
a  mirror  attached  to  indicate  its  mot  ons,  in 
front  of  an  electro-magnet  excited  by  an  alter- 
nating current  from  a  dynamo  in  the  basement 
of  the  Institution.  The  coin  was  seen  to  be  re- 
pelled as  soon  as  the  current  was  turned  on. 

Referring  to  the  nature  of  the  ether,  or  me- 
dium by  which  electro-magnetic  waves  are 
transmitted,  the  lecturer  pointed  out  that  it 
could  not  be  of  the  nature  of  a  solid,  because 
rotation  could  not  possibly  continue  for  any 
long  time  in  the  same  direction  in  a  solid  body; 
and  in  case  of  the  transmission  of  electro-mag- 
netic waves,  continuous  rotation  of  the  trans- 
mitting medium  could  go  on  for  hours  at  a 
time. 

The  fact  that  electro  magnetic  radiation  obeys 
the  same  laws  of  reflection  as  the  other  forms 
of  radiation  known  to  us,  viz. :  light,  heat  and 
sound,  was  demonstrated  by  placing  a  small 
oscillator  with  its  air-space  on  the  focal  line  of 
a  vertical  metallic  parabolic  cylinder,  and  a  re- 
sonator, in  the  same  horizontal  plane,  on  the 
focal  line  of  a  second  metallic  parabolic  cylinder, 
having  a  common  axial  plane  with  the  former 
one.  The  resonator  was  then  seen  to  respond 
to  the  sparking  of  the  oscillator,  although  the 
distance  was  too  great  for  it  to  have  done  so 
without  the  intervention  of  the  mirrors,  and 
merely  by  the  action  of  the  waves  transmitted 
directly.  A  wooden  frame  with  a  number  of 
parallel  wires  stretched  upon  it  was  then  inter- 
posed between  the  two  mirrors  perpendicular  to 
their  common  axial  plane.  It  was  then  found 
that  as  the  frame  was  rotated,  a  position  could 
be  found  in  which  the  resonator  would  not  re- 
spond to  the  oscillator,  but  when  turned  through 
a  right  angle  it  produced  no  effect,  the  waves 
traversing  it  without  hindrance.  "Now  this 
framework  would  absorb  electro-magnetic  vibra- 
tions parallel  to  the  wires,  but  not  those  at  right 
angles,  so  that  the  experiment  showed  that  the 
electro  magnetic  vibrations  were  polarized — 
that  is  to  say,  were  all  parallel  to  one  plane. 

The  growth  of  the  electric  and  magnetic  forces 
was  then  illustrated  by  a  series  of  diagrams, 
which  were  first  thrown  upon  the  screen  in  slow 
succession,  and  then  made  to  follow  one  another 
with  great  rapidity  by  means  of  a  kind  of  zoe- 
trobic  apparatus,  designed  by  the  lecturer,  thus 
illustrating  in  a  very  striking  manner  the  nature 
of  a  series  of  electro-magnetic  waves. 

Returning  to  the  consideration  of  the  nature 
of  the  medium  byr  which  electro-magnetic  waves 
are  propagated,  the  lecturer  exhibited  a  beauti- 
ful experiment  to  show  that  a  vortex  in  a  liquid 
could  be  thrown  into  vibration  exactly  as  if  it 
were  a  solid.  A  large  glass  jar,  full  of  water, 
was  provided,  with  a  small  aperture  at  the  bot- 
tom. The  lecturer  then  opened  the  tap  at  the 
bottom,  and  threw  the  liquid  into  rotation  about 
a  vertical  axis,  by  stirring  it  A  columnar  vor- 
tex was  then  formed,  extending  from  the  top  to 
the  bottom  of  the  water,  and  was  made  visible 
by  throwing  some  quinine  into  the  liquid,  and 
illuminating  it  by  a  beam  from  an  electric  lan- 
tern. The  jar  was  then  shaken,  and  the  beauti- 
ful fluorescent  vortex  was  seen  to  pulsate  just 
like  an  elastic  solid,  the  waves  traveling  up  and 
down  between  the  two  surfaces  of  the  liquid 
from  each  of  which  they  were  reflected.     The 
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lecturer  then  suggested  that  the  ether  might  be 
supposed  to  be  a  liquid  containing  a  number  of 
vortices  of  this  kind,  for  Sir  William  Thomson 
had  shown  the  possibility  of  the  existence  in  a 
liquid  of  stable  columnar  vortices  with  their 
axes  inclined  at  all  possible  angles.  Vortex 
rings  threading  between  these  stable  vortices 
would  represent  material  atoms.  This  theory 
would  explain  all  the  phenomena  of  nature  as 
being  due  to  different  movements  of  space. 


THE  DEPTFORD  ELECTRIC  LIGHT 
STATION. 


In  the  annual  report  of  the  London  Electric 
Supply  Corporation,  Limited,  Mr.  Ferranti,  the 
engineer,  states  that  during  the  past  year  the 
buildings  at  the  Deptford  station  were  completed 
and  a  large  amount  of  machinery  for  supplying 
electric  light  has  been  erected.  There  is  now  in 
complete  working  order  a  plant  consisting  of 
two  30,000-light  dynamos,  with  necessary 
power. 

Some  of  the  mains  bought  and  laid  during 
the  year  proved  to  be  very  great  failures,  in  con- 
sequence of  which  only  one-quarter  of  the  ca- 
pacity of  the  plant  could  be  utilized.  The  Gros- 
venor  Central  Lighting  Station  continues  to 
supply  a  large  number  of  consumers.  The 
plant  is  to  be  removed  to  the  Deptford  Station 
in  the  autumn.  The  combined  plants  will  then 
be  capable  of  generating  power  for  90,000 
lights.  In  addition  to  the  above,  two  large  dy- 
namos of  the  capacity  of  200,000  lights  each 
are  being  built. 

"The  laying  of  distributing  mains  has  been 
commenced,"  says    Mr.     Ferranti,    "and    fair 
progress  made  in  a  portion  of  the  corporation's 
area.     The   manufacture  of  permanent    trunk 
mains  by  the  corporation's  own  staff  has  been 
I  vigorously  pushed  forward,  but  partly  on   ac- 
count of  the  time  occupied  in  getting  a  new 
system  into  working  order,  and  partly  owing  to 
the  great  difficulties  experienced  in  meeting  the 
varying  requirements  of  the  several  local  and 
other  authorities,    none  have    yet    been    laid. 
These  mains  have  been  tested  on  the  corpora- 
tion's own  premises,  and  the  results  show  that 
they  are  capable  of  withstanding  greatly  more 
electrical  pressure  than  will  be  required  in  ordi- 
nary working,  and  also  that  they  are  in  every 
sense  a  practical  and  commercial  success.     The 
defective  mains  now  in  use  between  Deptford 
land  London  will  shortly  be  replaced  by  these 
I  permanent  trunk  mains,  when  a  supply  of  cur- 
I  rent  to  the  full  capacity  of  the  machinery  now 
J  erected  at  Deptford  may  be  utilized." 

Mr.   Ferranti  states  that  great  difficulty  was 

I  experienced  in  getting  a   satisfactory    current 

I  meter  for  use  of  consumers,  but  that  a  satisfac- 

I  tory  one  has  been  found  and  put  into  use.     The 

old  ones  caused  a  loss  to  the  corporation. 

In  closing  his  report,  Mr.  Ferranti  predicts  a 
I  successful  career  for  the  great  station. 


Death  by  Electricity.  —  An  electrician, 
writing  recently  on  the  action  of  electricity  on 
the  human  body,  says  that  just  what  takes  place 
in  the  human  organism  to  produce  death  from 
an  electric  current  seems  to  be  an  unsolved 
problem.  One  of  the  theories  sometimes  ad- 
vanced concerning  it  is  that  when  a  being  suf- 
fers death  from  electric  shock  it  is  a  pure  case 
of  internal  rupture  or  explosion  from  the  gene- 
!  ration  of  gas  or  vapor. 

Telephone. — A  novel  telephone,  invented  by 
an  American,  has  for  its  primary  feature  the 
transmission  of  sound  by  the  vibration  of  glass. 

I  From  a  glass  diaphragm  extend  a  number  of 
glass  tubes  of  various  sizes  communicating 
with  an  ordinary  wire.    Very  clear  and  distinct 

1  utterance  has  been  found  to  result  on  trials  over 

I  a  line  three  miles  long. 

Mines. — When  mines  are  lighted  by  incan- 
;  descent  light  it  is  claimed  that  dangers  from 
!  fire  damp  and  explosive  gases  will  be  minimized. 


A  NEW  SYSTEM  OF   ELECTRIC  ACCUMU- 
LATORS AND  ITS  ACCESSORY 
APPARATUS.* 

In  a  note  by  M.  Charles  Pollak  {Comptes  Ren- 
dus)  he  says  :  My  experiments  with  accumu- 
lators of  the  Plante"  type  were  chiefly  with  a 
view  to  securing  great  capacity  in  the  shortest 
possible  space  of  time.  To  this  end  I  covered 
the  plates  with  spongy  lead  obtained  by  elec- 
trolysis. To  secure  the  perfect  cohesion  of  the 
lead  and  the  plated  surface  the  latter  was  treated 
in  such  a  way  as  to  present  the  appearance  of 
a  smooth-haired  brush,  this  being  obtained  by 
means  of  a  special  laminating  roller.  The 
points  were  2  mm.  in  height  and  1  mm.  at  the 
base,  the  interstices  between  the  points  being 
1  mm.  The  plate  having  been  washed  in 
order  to  be  free  from  grease  was  coated  over 
with  a  paste  composed  of  sulphate  of  lead 
tempered  in  brine,  and  was  then  immersed  in 
brine  between  two  sheets  of  zinc. 

The  appearance  of  the  reduced  plates  was 
uniformly  grey,  the  adhesion  of  the  spongy 
lead  to  the  plated  surface  and  to  the  points  was 
perfect. 

These  having  been  properly  soldered,  next 
we  proceed  to  the  formation  of  accumulators, 
this  being  done  by  causing  the  current  to  pass 
in  one  direction  during  a  space  of  fifty  hours. 
The  negatives  assume  a  greyish  aspect,  and  the 
positive  ones  are  a  decided  brown.  After  the 
formation  the  adhesion  of  the  active  material 
(spongy  lead  and  bioxide  of  lead)  is  so  perfect 
that  it  is  impossible  to  distinguish  the  place 
where  the  overlaying  stratum  commences. 

An  accumulator  composed  of  nine  plates, 
four  positive  and  nine  negative,  having  a  total 
weight,  including  the  connecting  rods,  of 
11.206  kg.,  gave,  after  twenty-four  hours  forma- 
tion with  a  current  of  16  amperes,  during  the 
discharge : 


HOURS. 

AMPERES. 

VOLTS. 

Mid-day. 

18 

2.  12 

I 

1 1 

2.08 

2 

1 1 

2 

3 

1 1 

2 

4 

1 1 

2 

5 

(i 

1.9 

5.18 

1 1 

1.8 

Total  :  95.4  effective  ampere-hours. 

The  resistances  over  which  the  discharge 
was  made  were  regulated  so  that  the  discharge 
should  be  of  equal  intensity  throughout.  The 
same  accumulator,  being  recharged  with  a 
current  of  16  amperes  for  a  space  of  seven 
hours,  gave  during  the  discharge  the  follow- 
ing : 


HOURS. 

AMPERES. 

VOLTS. 

Mid-day. 

17 

2.2 

1 

17 

2 

2 

17 

2 

3 

17 

2 

4 

17 

2 

5 

17 

I.95 

5-30 

16.5 

I.92 

5-45 

16.4 

I.87 

6.4 

16 

1.8 

Total:   102.35  effective  ampere-hours. 

A  yield,  therefore,  of  91.384  amperes  per 
cent. 

The  capacity  is  9.133  effective  ampere-hours 
per  1  kg.  of  lead. 

Further,  it  will  be  seen  by  the  two  tables 
above  that  the   accumulator's   E.  M.  F.    altered 
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but  very  slightly  during  the  discharge,  but  fell 
suddenly  at  the  close. 

I  endeavored  to  get  with  a  small  volume  and 
slight  weight  a  high  tension  current  for  adapta- 
tion in  particular  to  the  requirements  of  portable 
lighting.  For  this  purpose  I  have  constructed 
a  small  battery  of  accumulators,  which  I  have 
called  accumulaleur  multiple.  It  is  composed  of 
plates,  each  having  a  positive  and  a  negative 
side,  and  rubber  envelopes  separated  by  frames 
in  ebonite.     The  whole  is  perfectly  staunch. 

The  Woman's  Exchange  Exhibition.  —  The 
most  interesting  exhibit  at  the  Lyceum  is  the 
exhibition  of  the  Long-Distance  Telephone 
Company.  Their  part  of  the  building  on  the 
floor  below  is  crowded  to  such  an  extent  that  the 
management  finds  great  trouble  in  making  the 
people  move  on  after  having  once  heard  the 
transmissions  of  songs  and  speeches  from  a  dis- 
tance. Such  songs  as  "  Oh,  willow,  tit  willow," 
were  rendered  so  distinctly  the  other  evening  that 
every  syllable  could  be  distinguished.  A  long 
line  of  visitors  continually  had  hold  of  the  ten 
or  twelve  "phones,"  listening  with  astonish- 
ment and  pleasure  to  Lillian  Russell  singing 
"Saber  of  My  Sire,"  from  "The Grand  Duchess," 
at  the  Casino.  When  the  piece  was  finished 
there  was  a  little  round  of  applause. 

Mr.  Pickering,  the  manager  of  the  Telephone 
Exhibit,  called  up  Boston,  254  miles  away,  and 
had  some  one  in  the  office  there  to  recite  "Bare- 
foot Boy,"  which  was  distinctly  heard  two  or 
three  feet  from  the  telephone.  A  cornetist  also 
performed  in  Boston  and  the  notes  rang  out  as 
plainly  as  if  the  playing  had  been  done  in  the 
hall.  While  the  singing  of  the  "  Mikado  "  and 
"The  Grand  Duchess"  was  being  heard  at  the 
Lenox  Lyceum,  it  was  also  heard  by  newspaper 
men  in  Rochester,  N.  Y.,  and  Boston,  so  that 
the  telephone  at  each  of  the  theatres  was  con- 
nected with  three  places  at  the  same  time,  and 
all  heard  with  the  same  amount  of  clearness. 
During  the  coming  week,  the  "Pirates  of  Pen- 
zance" at  the  Broadway  Theatre,  and  "The 
Grand  Duchess "  at  the  Casino,  will  be  heard 
nightly  at  the  Lyceum  over  the  telephone. 

The  Edison  Phonographs  are  also  attracting 
large  crowds  which  keep  the  machines  in  con- 
stant operation. 

Electric  Belting. — Messrs.  Chas.  A.  Schieren 
&  Co.,  of  this  city,  report  the  receipt  of  an 
order  from  the  Citizens'  Electric  Illuminating 
Company,  of  Brooklyn,  for  ninety-eight  feet  of 
42-inch,  three-ply  electric  leather  belting.  The 
latter  company  has  already  in  use  727  feet  of 
double  electric  belting  for  main  drive,  and  all 
the  necessary  dynamo  belts  in  addition.  The 
firm  has  also  furnished  the  Municipal  Electric 
Light  Co.,  of  Brooklyn,  with  over  300  feet  of 
double  electric  belting,  of  two  widths,  for 
main  driving  belts,  and  about  325  feet  of  8-inch 
double  belting  to  run  their  dynamos. 

Something  Wrong  in  the  Management. — 
Bismarck,  North  Dakota,  stands  unique  in  its 
experience  with  electric  light.  The  electric 
light  plant  in  that  thriving  city  was  closed  re- 
cently owing  to  not  paying  expenses.  The 
Bismarck  plant  is  one  of  the  finest  in  the  North- 
west, and  cost  $40,000.  Oil  lamps  and  candles 
are  now  used  in  illuminating  the  streets.  A 
local  paper  intimates  that  the  plant  can  be  had 
at  a  bargain,  and  that  to  do  without  electric 
light  in  this  age  is  taking  a  long  leap  backward 
into  darkness. 

Central  Station  in  Breslau.  —  The  Town 
Council  of  Breslau  has  just  commissioned 
Messrs.  Siemens  and  Halske,  of  Berlin,  to  erect 
a  central  station  in  the  former  town.  The  initial 
capacity  will  be  10,000  16-C.  P.  lamps  and  the 
station  is  to  be  completed  by  the  autumn.  It  is 
proposed  to  employ  steam  engines  coupled  di- 
rect to  dynamos  of  250  H.  P.,  and  probably  ac- 
cumulators will  also  be  used. 

New  Plant. — It  is  rumored  that  an  electric 
light  plant  is  to  be  put  up  at  Cherokee,  Iowa, 
at  a  cost  of  $10,000. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL     PATENTS      ISSUED     APRIL 
15TH. 

425.269.  Electric  Meter.  Milton  E.  Thomp- 
son, Boston,  Mass.  Filed  June  4,  1889.  The 
action  of  this  meter  is  based  upon  the  heat- 
ing effects  of  a  current,  two  heating  effects  in 
coils  being  compared  and  the  difference  being 
measured. 

425.270.  Electric  Meter.  Milton  E.  Thomp- 
son, Boston,  Mass.  Filed  October  28,  1889. 
This  invention  is  similar  to  the  preceding  one, 
the  difference  being  in  the  method  of  taking  the 
records.  In  this  a  recording  differential  ther- 
mometer is  used  for  recording  the  amount  of 
heating  effect. 

425>335-  Process  of  Manufacturing  Metallic 
Electrodes  for  Batteries.     Friedrich  Marx,  Ber- 

!lin,  Germany.  Filed  Dec.  30,  1889. 
425,388.  Electric  Railway  Apparatus.  John 
B.  Odell,  Chicago,  111.,  assignor  of  one-half  to 
Horatio  N.  May,  same  place.  Filed  November 
30,  1889.  This  invention  relates  to  underground 
conduits  for  electric  railways  and  provides  im- 
provement in  method  of  construction,  etc. 

425,413-  Balanced  Pen  for  Autographic 
Telegraphs.  Harry  Etheridge,  Pittsburg,  Pa., 
assignor  to  the  Writing  Telegraph  Company, 
New  York,  N.  Y.     Filed  Nov.  14,  1888. 

425,435.  Brush  Holder  for  Dynamo  Electric 
Machines  or  Motors.  Frederic  A.  LaRoche, 
Philadelphia,  Pa.     Filed  Dec.  7,  1889. 

425,466.  Car  Telegraph.  Win.  F.  Stevens, 
Joppa,  Md.  Filed  June  26,  1889.  This  system 
is  of  direct  contact  with  the  conductors,  of  which 
there  are  three. 
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NO.     425,269. — ELECTRIC    METER. 

425,470.  Distribution  of  Electric  Currents. 
Elihu  Thomson,  Lynn,  Mass.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. Filed  Jan.  29,  1890.  This  is  a  method 
of  maintaining  or  regulating  the  potential  at 
any  point  of  a  system  of  electrical  distribution, 
consisting  in  supplying  energy  thereto  from  two 
sources,  one  connected  therewith  over  one  set 
of  mains  or  conductors,  and  the  other  indirectly 
connected  therewith  through  another  set  of 
mains  or  conductors  of  high  potential,  from 
which  the  energy  is  transformed  to  low  potential 
for  application  to  such  points. 

425.488.  Contact  Device  for  Electric  Rail- 
ways.  Francis  0.  Blackwell,  New  York,  N.  Y., 
assignor  to  the  Thomson-Houston  Electric  Com- 
pany, of  Connecticut.  Filed  July  5,  1889.  This 
invention  provides,  by  means  of  springs,  method 
of  holding  the  trolley  firmly  against  the  supply 
wire. 

425.489.  Electric  Railway  Contact.  Francis 
O.  Blackwell,  New  York,  N.  Y.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. Filed  Aug.  31,  1889.  In  this  inven- 
tion the  trolley  is  supported  by  frame-work  fixed 
on  the  top  of  the  car. 

425,493.  Method  of  Transferring  Batteries. 
Wm.  B.  Cleveland,  Cleveland,  Ohio.  Filed 
Feb.  1,  1890. 

425,507.  Electric  Snap  Switch.  Cornelius 
J.  Hamilton,  Philadelphia,  Pa.,  assignor  to  the 
Novelty  Electric  Company,  same  place.  Filed 
Jan.  20,  1890. 

425,511.  Telegraph  Transmitter.  Francis 
W.  Jones,  New  York,  N.  Y.  Filed  June  n, 
1889.  This  invention  is  a  new  means  of  chang- 
ing the  polarity  of  a  battery  with  reference  to  the 
line,  as  in  quadruplex  telegraphy. 

425,568.      Thermo    Electric    Battery.      John 


Edelkamp,  New  York,  N.  Y.  Filed  January  23, 
1890. 

425,579.  Electric  Meter.  Victor  Popp,  Paris, 
France,  assignor  to  the  Popp  Compressed  Air 
and  Electric  Power  Company,  (Limited.)  Filed 
July  6,  1888.     Renewed  March  12,  1890. 

425. 597-  Receiving  Apparatus  for  Cable 
Telegraphy.  Patrick  B.  Delany,  New  York,  N. 
Y.     Filed  July  15,  1889. 

425,615.  Insulating  Compound.  Adolphus 
A.    Knudson,    Brooklyn,  N.  Y.     Filed  Feb.  15, 


^CpH      j 


X0.  425,597. — CABLE  TELEGRAPHY. 

1890.  Claim  i  reads — A  plastic  insulating  com- 
pound consisting  of  substantially  equal  pro- 
portions of  carbolic  acid  and  an  insulating  sub- 
stance capable  of  being  brought  to  a  viscous 
condition. 

425,625.  Electric  Temperature  Controller. 
Emer  H.  Parker,  Evanston,  111.  Filed  May  21, 
1889. 

425,627.  Electric  Car  Motor.  Edgar  Peck- 
ham,  New  York,  N.  Y.  Filed  December  2, 
1889. 

425.630.  Electric  Call.  David  H.  Rice,  Lo- 
well, Mass.,  assignor  to  the  Currier  Telephone 
Bell  Company  of  Massachusetts.  Filed  Feb.  13, 
1882. 

425.631.  Telephone  Bell  and  Connection. 
David  H.  Rice,  Lowell.  Mass.,  assignor  to  the 
Currier  Telephone  Bell  Company,  of  Massa- 
chusetts.    Filed  Nov.  16,  1881. 

425,640.  Guard  for  Electric  Railway  Trol- 
leys.    Elihu   Thomson,    Lynn,  Mass.,  assignor 


NO.     425,640. — TROLLEY    GUARD. 

to  the  Thomson-Houston  Electric  Company  of 
Connecticut.  Filed  Feb.  10,  1890.  This  inven- 
tion consists  of  a  guard  which  aids  in  the  re- 
establishment  of  the  connection  with  the  con- 
ductor in  case  of  displacement  of  the  trolley. 

425,694.  Trolley.  Wallace  Porter  and  Henry 
George,  Wilkes- Barre,  Pa.  Filed  March  8,  1890. 
This  is  a  method  of  setting  the  trolley  wheel  on 
its  bearings. 

425,720.  Safety  Attachment  for  Electric 
Railway  Trolleys.  Francis  C.  Wheeler,  St. 
Joseph,  Mo.,  assignor  of  one-half  to  Henry  Cor- 
bet, same  place.     Filed   Oct.  9,  1889.     This  in- 


vention provides  means  for  drawing  the  trolley 
arm  down  by  the  action  of  weights. 

425,726.  Cut-Out.  Charles  Batchelor,  New 
York,  N.  Y.     Filed  May  14.  1885. 

425,741.  Incandescent  Lamp  Socket.  Jas. 
J.  Bradley,  Harrison,  N.  J.,  assignor  to  the 
Edison  Lamp  Company,  same  place.  Filed 
Oct.  18,  1889 

425, 757.  Electric  Heating  Apparatus  for 
Electric  Railway  Systems.  Mark  W.  Dewey, 
Syracuse,  N.  Y. ,  assignor  to  the  Dewey  Cor- 
poration, same  place.  Filed  January  27,  1890. 
In  this  invention  the  current  for  heating  is  taken 
from  the  conductors  supplying  the  motive  power 
to  the  vehicle. 

425.760.  Measurement  of  Electricity  in  Dis- 
tribution Systems.  Thomas  A.  Edison,  Menlo 
Park,  N.  ].,  assignor  to  the  Edison  Electric 
Light  Company,  New  York,  N.  Y.  Filed  June 
22,  1 88 1.  Patented  in  England  and  France. 
Claim  3  reads :  The  combination,  in  a  sys- 
tem of  electrical  distribution  employing  a 
complete  metallic  circuit,  of  a  meter  or  meters 
in  the  circuit  of  the  system  at  the  point  of  gen- 
eration, meters  at  the  points  of  consumption, 
and  a  meter  located  in  circuit  between  one  side 
of  the  system  and  the  earth  at  the  point  of  gen- 
eration. 

425.761.  Incandescent  Lamp.  Thomas  A. 
Edison,  Menlo  Park,  N.  J.  FiledNov.  22,  1883. 
The  lamp  is  charged  statically  with  electricity 
of  such  a  character  as  to    neutralize   the   static 


SO.   425,760.       MEASUREMENT    OF    ELECTRICITY. 

charge  imparted  by  the  current  when  the  lamp 
is  in  use. 

425.762.  Cut-Out  for  Incandescent  Electric 
Lamps.  Thomas  A.  Edison,  Llewellyn  Park, 
N.  J.     Filed  Mar.  8,  1888. 

425.763.  Commutator  for  Dynamo-Electric 
Machines.  Thomas  A.  Edison,  Menlo  Park, 
N.  J.,  assignor  to  the  Edison  Electric  Light 
Company,  New  York,  N.  Y.  Filed  Nov.  15, 
1 88 1.  The  contact  surfaces  of  the  brushes  are 
amalgamated. 

425,767.  Electric  Railway.  Thomas  A. 
Evans,  San  Francisco,  Cal.  Filed  July  25,  1889. 
The  invention  relates  to  the  underground  con- 
duit class  of  electric  railways. 

42 5. 777-  Electric  Door-Opener.  William  L. 
Godfrey,  Brooklyn,  N.  Y. ,  assignor  of  one-half 
to  H.  F.  Hollsberg,  same  place.  Filed  Sept.  12, 
1889. 

425,801.  Electric  Lighting  System.  Fred- 
erick Johnson,  Brooklyn,  assignor  to  the 
Edison  Machine  Works,  Schenectady,  N.  Y. 
Filed  Nov.  2,  1889. 

425.818.  Secondary  Battery.  James  F. 
McLaughlin,  Philadelphia,  Pa.  Filed  Jan.  8, 
1890. 

425.819.  Secondary  Battery  Electrode.  James 
F.  McLaughlin,  Philadelphia,  Pa.  Filed  Jan. 
8,  1890. 

425,840.  Phonograph  Recorder.  John  H. 
White,  Washington,  D.  C.    Filed  June  19,  1889. 

425,853.  Electric  Circuit  for  Telephone  Pur- 
poses. Arthur  W.  Berne,  New  Orleans,  La., 
assignor  to  Brownlee  W.  Taylor  and  Samuel 
B.  McConnico,  same  place.  Filed  Sept.  24, 
1889. 
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ANSWERS  TO  INQUIRIES. 

Editor  Electric  Age. — Will  you  kindly  give 
the  meaning  of  the  word  "hysteresis?"  I  notice 
that  it  is  frequently  used  in  dynamo  discussion, 
and  I  can  not  find  anywhere  the  meaning  of  the 
word. 

Easton,  Pa. 

Answer. — In  alternating  current  dynamos  the 
rapid  reversals  of  polarity  cause  the  iron  part 
to  become  heated,  and  this  effect  is  called 
hysterisis. — Ed.  Electric  Age. 

"Another  Beginner." — The  author  of  the 
article  himself  is  in  error  in  the  use  of  the  terms, 
and  the  article  was  printed  as  it  came  to  us. 
The  careless  manner  in  which  the  terms  are 
used  naturally  carries  confusion  in  the  minds 
of  those  who  are  in  training.  The  volt  is  the 
measure  of  difference  of  potential,  and  the  am- 
pere is  the  current  unit.  The  author  meant,  of 
course,  current  measure  in  using  the  "i. " 


A  Yankee  Trick  in  London. — During  the  re- 
cent test  of  the  value  of  the  conduits  of  the  In- 
terior Conduit  and  Insulation  Company,  Mr.  E. 
H.  Johnson,  the  President,  who  was  personally 
conducting  the  tests,  told  a  story  which  brought 
a  smile  to  the  faces  of  those  present.  A  slight 
delay  in  making  a  connection  reminded  him  of 
his  experience  in  exhibiting  the  Edison  light  in 
London  some  years  ago.  "The  exhibition  was 
to  take  place  at  the  Crystal  Palace,"  said  Mr. 
Johnson,  "and  I  had  made  great  preparations 
for  the  event.  A  large  party  of  prominent  peo- 
ple were  invited,  and  had  begun  to  arrive.  I 
was  going  to  turn  on  1,200  lamps  and  astonish 
the  Britishers.  Finally  everything  was  all  ready 
and  the  switch  was  turned,  but  no  light  came. 


I  hurried  down  to  the  engine  room  to  see  what 
the  trouble  was,  and  found  that  a  plug  had 
blown  out  of  the  boiler,  which,  of  course,  stop- 
ped everything. 

"  They  don't  do  things  in  as  great  a  hurry  as 
we  do  over  here, "  continued  Mr.  Johnson,  "and 
the  English  engineer  said  repairs  could  not  be 
made  before  next  morning.  But  I  insisted  on 
repairs  at  once,  and  the  result  was  in  a  short 
time,  after  a  little  delay,  my  efforts  were  suc- 
cessful, and  the  lights  gave  forth  their  brilliancy. 

"But  there  isn't  a  man  in  all  England  to-day," 
concluded  Mr.  Johnson,  "that  doesn't  believe 
that  that  was  not  a  Yankee  trick." 

Japanese  Enterprise. — It  has  been  said  that 
the  Japanese  possess  more  imitative  ability 
than  originality,  but  it  must  be  admitted  that 
they  exercise  wonderful  discretion  in  the  choice 
of  many  of  the  points  which  they  strive  to  imi- 
tate. The  Government  of  Japan  is  about  to  es- 
tablish a  meteorological  observatory  in  the  Lin- 
Chin  Islands,  a  position  of  considerable  import- 
ance, more  especially  with  regard  to  observa- 
tions in  the  course  of  the  typhoons  which  are 
encountered  in  the  China  seas.  Systematic  ob- 
servations in  these  regions  may  be  made  most 
valuable  to  shipping,  particularly  in  conjunc- 
tion with  a  complete  system  of  telegraphic 
communication.  That  the  Japanese  thoroughly 
grasp  the  situation  is  shown  by  the  fact  that  the 
Government  is  considering  the  connecting  of 
the  Lin  Chin  group  with  Japan*  by  means  of  a 
submarine  cable. 

Classification  of  Electrical  Patents. — Of  the 
electrical  patents  issued  during  the  week  ending 
April  15th,  17  were  pertaining  to  electric  rail- 
ways, 1 1  to  electric  lighting  (dynamos,  lamps, 
etc. ),  6  telephone,  6  telegraph,  and  4  on  storage 
batteries. 


Electric  Lighting. — Roddey  &  Whitner,  of 
Anderson,  S.  C. ,  have  been  awarded  the  con- 
tract for  lighting  the  city  for  a  term  of  ten 
years. 

High  Charges. — Dissatisfaction  with  the 
charges  of  the  electric  light  company  in 
Middletown,  Del.,  has  led  the  citizens  to  take 
steps  towards  establishing  another  electric  light 
plant. 


Outfits  to   run   INCANDESCENT   LAMPS  from 
25  to  30O  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 


J"AS.     H.     MASON, 

Manufacturing  Electrician, 
Office,    63    Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,   BROOKLYN,   N.  Y. 


telephone  Companies,  Supply 
Houses,  Bell  Hangers,  Phy- 
sicians, and  all  users  of  Open 
Circuit  Batteries,  are  requested 
to  write  the 

LAW  TELEPHONE  CO., 

85  JOHN  ST.,  NEW  YORKj 

We   have         .  /  something 

to  in-    %m   terest  you. 


t*  CLARK  SYSTEM  «  ARC  LIGHTING, 

The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    by  the    CLARK    ELECTRIC    CO.,    192    Broadway,    New    York. 


NEW  KODAKS. 


'  'You  press 
the  button, 
we  do  the 
rest." 


Seven   New    Styles  and  Sizes 

ALL   LOADED   WITH 

Transparent  Films. 

For  sale  by  all  Photo  Stock  Dealers. 
THE  EASTMAN   COMPANY, 

Send  for  Catalogue.  Rochester,  N.  Y- 


Bottone — Elec.  Instrument  Making $1  20 

Du    Moncel  —  Electro-magnets,    trans,    by 

Wbarton 75 

Fahie— History  of  Elec  Telegraphy 3  00 

Hedges— Elec.  Light  Precautions 1  00 

Holmes — Electric  Lighting 1  00 

Hospitalier — Domestic  Electricity 3  00 

Munro  and  Jamieson  Pocket-book 2  50 

Solomons,  Sir  D. — Accumulators 1  25 

Stephens— Electric  Lighting 1  00 

Walker— Dynamo  Building 80 

Catalogue  and  ciroulars  free  on  application. 

E.  &  F.  N.  SPON, 

1 2  Cortlandt  St.,         NEW  YORK. 


FLECTRIC     LIGHT     TOWE 

FOR    SALE  —We     have     fori 
eight  (8)  one  hundred  and  fifty  (150)  feet 
two  (2)  one  hundred  and   seventy-five   I 
feet  tubular  Iron  Towers  with  Elevators] 
complete,  and  in  good  order. 

We  will  send  them  as  tney  stand  or  F.O.B.Savanna)i.  a:] 

The  Brush  Electric  Light  and  Power  1 

SAVANNAHl 


FOR  SALE. 

A  first-class  Electric  Light  Plant  in  a  1 
ing  town  of  8,000  population.    Best  equlj 
plant  in  Wisconsin ;  well  established ;  pa| 
ter  than  twelve  per  cent.    Good  reason 
selling.    Cash  only  will  buy  it. 
For  particulars  apply  to 

W.  A.  KNAPP, 
62  South  Canal  Street,  Chic 


The  Butler  Hard  Rubber  G 


33    Mercer    Street,    New    York:. 


-MANUFACTURERS   OF- 


Hard    Rubber    Goods    of    Every    Descriptiol 

IHCLUMG  THE  CELEBRATED    HARD   RUBBER    BATTERY  CELLS   Mannfactniefl  mer  Kiel's  Patents. 

nrOIR.     3PHI3VnA_H"5T     A.TSHD     storage     ratteries. 

THE  CHEAPEST  AND    BEST  CELLS  IN  THE  MARKEi! 


Also,  SHEET,  ROD  AND  TUBING  (Kiel's  Patent)  for  Electrical  Purposes,  at  Reduced  Prices. 

Standard  Quality  Sheet,  Rod,  Tubing,  Insulator  Hooks,  Key  Knobs,  Switch  Handles,  Telephone  Receivers  and  Ba^ 
Syringes  constantly  on  hand.      Hard  Rubber  specialties  of  all  kinds  made  to  order. 

SEND    FOR    PRICES    AND    ESTIMATES.  FOR    SALE    BY 

kd^ntfljulm  :ei_.:e30t:flio  co.,  cmcago,  i: 


THE    ELECTRIC    AGE. 


-THE- 


Hartgfeld  Furnace  \  ^fining  Go. 

THE  OLDEST  MANUFACTURERS  OF  PURE  ALUMINUM  IN  AMERICA. 


PRICES   BELOW   COMPETITION. 


In  Operation  in  this  Country  8ince  1885- 


Office  and  Works,  NEWPORT,  KY. 


Agents  wanted  for  Aluminum,  the  new  metal,  which  will  no  doubt  take  the  place  of 
gold  and  silver,  and  perhaps  replace  our  future  coin.  Its  lightness,  brilliancy,  non-tarnishing 
lustre  and  durability  is  admitted  by  more  than  fifty  million  people,  especially  for  Jewelry, 
Ornamental  and  Household  Utilities  ;    its  demand  is  now  enormous. 

V\  e  have,  with  great  care  and  expense,  succeeded  in  placing  before  the  public  some 
entirely  new  and  useful  articles  as  souvenirs,  made  out  of  pure  Aluminum  Metal  by  skillful 
artists  and  new  mechanism.  Solid  Finger  Rings  without  a  weld,  Earrings,  Eardrops,  Watch 
Charms  containing  the  Lord's  Prayer — smallest  ever  coined — and  many  other  novel  and  use- 
ful articles  for  which  the  demand  called.  We  have  reduced  the  price  below  competition — 
within  the  reach  of  all.      For  each  souvenir  bv  mail,  prepaid,  50  cents,  or  $4.00  per  dozen. 

A  NEW  HARYEST  FOR  AGENTS  TO  SUPPLY  THE  DEMAND.  fI0°?  to  |'5-«»  p« 

— ^ .^~— — ^ — ^^^—  day  is  easily  cleared. 
The  demand  is  great  and  the  profit  fair.  Will  you  start  to  work,  or  induce  someone  who 
will? 

"  Let  this  be  the  means  of  our  introduction" — Wanamaker. 


CHAS.  L.   HARTSFELD, 

President  and  Gen'l  Manager. 


The  Hartsfeld  Furnace  and  Refining  Co, 

NEWPORT,    KY. 


New  York  Electric  Supply  Co., 

MAHUTACTTTRERS,    IMPORTERS    AND    DEALERS    UT 

Electric  Supplies 

OF      El-V-EX*^      DESCRIPTION, 

Electric  EiioKI,TeIepKoce  M  Teleor&pK  JIpp^r^Iu5, 

DYNAMOS,    ELECTRIC    MOTORS, 

Primary    and    Storage    Batteries,    &c, 

94    LIBERTY    STREET,    NEW    YORK. 


J.     H 


STEEL 


.     ZBXJI>JIXrE3IL.I_.     cfc     OO'S 

ITTITT   Li  I   L*>  SOLID         "T^~"CT,"^7" 

I    G  I     V     -C-l-tX/     TRUNNION        r^       C  1    JL 

Over  73,000  now  in  use. 


THE  ONLY  PERFECT  KEY. 


J.  B.  BUNNELL'S  PATENT, 
Feb.   15th,  1881. 


Legless  Pattern  Steel  Lever  Key. 


TO  THOSE  LOOKING  FOE 

Manufacturing  Sit 


IN    THE 


JSOTJTH 


A  Beautiful  and  Perfect  Key 
suitable  for  use  on  fine  desks, 
or  wherever  a  Legless  Key  is 
preferable.  PRICE,. carefully 
boxed,  and  sent,  prepaid  by 
mail,  to  any  part  of  the  United 
States,  $2.25. 


Telegraphers  cannot  fail  to  have  noticed  that  npon  the  introduction  of  the  BUNNELL 
STEEL  LEVER  KEY  over  eight  years  since,  it  at  once  achieved  a  vast  popularity,  such 
as  never  before  attached  to  any  specialty  in  Telegraph  Instruments,  and  that  this  popu- 
larity has  continually  increased,  and  is  still  increasing. 

It  will  also  be  noticed  by  Telegraphers,  that  since  the  STEEL  LEVER  KEY  was 
introduced,  a  brood  of  "  improved "'  keys  has  been  hatched  and  put  forward  from  various 
sources  from  time  to  time  each  one  made  to  look  as  much  like  the  STEEL  LEVER 
KEY  as  pii—ible.  or  made  with  some  kind  of  a  "steel  lever."  or  "patent  lever."  and 
in  every  case  claimiyig  all  the  merits  possible  and  impossible  that  language  could 
describe.  Most  of  these  "improved  keys"  have  become  exterminated  by  the  force  of 
their  own  worthlessness.  Years  of  practical  test  in  the  use  of  THOUSANDS  of  BUN- 
NELL STEEL  LEVER  KEYS  throughout  America  demonstrates  their  perfection  and 
popularity.      BE    NOT    DECEIVED  BY  THE  ABSURD  IMITATIONS. 

THE  BUNNELL  STEEL  LEVER  KEY  is  more  durable,  and  in  every  respect  better  than  any  other  for  rapid  and  perfect 
sending  for  the  following  reasons  : 

The  Lever  is  onhj  one-half  the  xreight  of  the  ordinary  brass  lever  a?  generally  made. 

The  entire  Lever  and  Trunnions  togsther  being  made  of  but  one  pieee  of  fine  wrought  steel,  the  common  defect  of  loose  trunnions  is 
aroided,  the  strength  of  a  heavy  brass  lever  is  obtained  with  much  less  weight  of  metal,  and,  by  the  perfect  bearing  which  the  solid  trunnion 
gives,  together  with  the  use  of  hardened platina  points,  sticking  is  absolutely  prevented. 

The  size  and  proportions  are  such  as  to  make  it  the  most  perfect  operating  key  possible  to  obtain,  either  for  the  hand  of  the  skilled  and 

rapid  expert,  or  the  beginner.  Price,  $1.75.    Finely  Finished,  and  Lever  Nickel  Plated. 

t!3~  Steel  Lever  Keys  itnt  by  mail,  post-paid  to  any  part  of  the  United  Stales  or  Canada  on  receipt  if  price,  by  Registered  Letter  or  Money  Order. 

*5TSEND    FOR   OUR    XEW  CATALOGU  E    No.   10  OF   MARCH,  1889.  ■=£* 


This  form  is  especially  convenient  for  operators 
who  wish  to  possess  their  own  private  key.  as  it 
can  be  readily  placed  anywhere  or  removed  with- 
out boring  holes 


J.    H.    BUNNELL    &    CO., 


76   Cortlandt   Street, 


NEW     YORK. 


The  most  desirable  locations  in  t 
for  manufacturing  wagons,  stoves,  agricult 
implements,    furniture,  or  for  foundries    J 
chine   shops,  rolling   mills,  muck   bar  m  J 
iron  pipe  works,  horse  and   mule  shoes,   i 
works,   glass  works,  cotton  or  woolen  r 
and   tanneries   are    to   be  found   in  Virg 
along  the  line   of  the  Norfolk  .mi    Wes 
Railroad,  from  Norfolk  to  Bristol  and  n 
its  branch  lines.     Hard  wood  of  every  vark 
pig  iron  from  the  furnaces   at    Lvnchburg  . 
Roanoke    (z   in  operation  and   1  now  ui 
construction),  Pulaski  (1  in  operation  and 
be  built  in  1890),  Ivanhoe  (1  in  operation 
I  to  be  built  in  1S90I.  Radford  (1   to  beb 
in  1890),  Salem,  Graham,  Max  Meadows 
Bristol  (1  at  each  point  under  constructio 
bar  iron  from  the  rolling  mills  at  Richmc 
Roanoke,  Lynchburg  and  Richlands  (1  1 
under  construction);  coke   and  semi  bitur 
ous  coal  from  the  Pocahontas  Flat  Topfe 
superior   gas   coals   from    the   mines  on 
Clinch   Valley   Extension ;  glass   sand  fi 
Tazewell  County  ;  cotton  from  the  market 
the  Southern  States,  and  wool  from  all 
Western  and  Southwestern  States  and  T( 
tories,  at  advantageous  freight  rates.     Fa- 
able  freight  rates  made  upon  raw  material 
all  factories  established  upon  its  line,  as  • 
as  to  points  in  the  United  States  and  T< 
tories  upon  the  manufactured  articles. 

Those  seeking  new  fields  for  manufacte 
establishments  should  not  fail  to  invest^ 
the  wonderful  development  of  iron,  coal 
coke  industries  that  has  been  made  within 
past  5  years  along  the  line  of  the  Norfolk  ' 
Western  Railroad,  and  the  advantages  oft 
by  the  State  of  Virginia  in  the  supply  of 
materials  ;  by  the  Norfolk  and  Western  K 
road  in  the  matter   of   freight  facilities 
rates  upon  raw   materials;   and  for  read 
home,  far  distant  and  foreign  markets,  a* 
the  cities  and  towns  along  its  line  in  the  wi 
advantageous  sites,  free  or  at  moderate  t 
Many  of  the  cities  and  towns  exempt  m: 
facturing  establishments  from  taxation  ft 
series  of  years. 

For  further  information  as  to  freight  r 
and  sources  of  supply  of  raw  materials,  a 
of  Norfolk  &  Western  Railroad  and  M 
tensions  now  under  construction,  and  p 
phlels  descriptive  of  the  territory  tribal 
its  lines,  apply  to  A.  POPE.  General  Fre 
Agent.  Roanoke.  Va..  or  to 

CHAS.  G.  EDDY, 

Vice  Praia 
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ELECTRICITY   ON   THE    BRIDGE. 

While  the  Trustees  of  the  Brooklyn  Bridge  are 
considering  plans  for  the  enlargment  of  railway 
facilities  they  should  not  lose  sight  of  electricity. 
One  of  the  leading  electric  railway  experts  in  the 
United  States,  Mr.  Frank  J.  Sprague,  has  given  it 
as  his  opinion  that  electricity  would  solve  the 
problems  with  which  the  trustees  are  now  con- 
fronted. 

To  enlarge  the  facilities  for  handling  trains 
under  the  present  system  of  operation  will  require 
the  acquisition  of  more  land  and  an  enormous 
outlay  of  money.  Even  with  more  room  the 
element  of  uncertainty  in  the  operation  of  the 
cable  would  still  be  present.  The  people  want 
some  reliable  power  to  transport  them  across  the 
river.  The  cables  break  during  the  hours  when 
travel  is  heaviest  simply  because  of  the  enormous 
additional  strain  put  upon  them.  With  electric 
power  nothing  of  this  sort  would  or  could  happen. 
As  we  have  already  pointed  out,  each  car  could  be 
run  independent  of  every  other  car.  The  con- 
ductor from  which  the  electrical  current  is  taken 
would  be  stationary  and  fixed.  There  would  be 
no  strain  upon  it,  hence  it  could  not  break  In 
short,  electric  power  would  overcome  every  single 
difficulty  experienced  now.  Besides,  it  probably 
would  not  be  necessary  to  increase  the  present 
amount  of  room  With  slight  alterations  the 
existing  station  facilities  would  answer  the  purpose, 
and  the  service  would  be  greatly  improved. 
Electricity  is  the  thing,  and  the  sooner  the  trustees 
recognize  the  fact  the  better  it  will  be  for  the 
thousands  of  people  who  depend  on  the  bridge  for 
communication  between  the  two  cities.  The  peo- 
ple ought  to  look  into  the  subject  themselves, 
individually,  and  after  they  are  convinced  that  what 
we  have  said  on  the  subject  is  correct  it  would  be 
an  easy  matter  to  let  the  Trustees  know  that  elec- 
tricity is  preferred  to  to  the  unreliable  cable. 


THE  END  OF  THE  PAN-ELECTRIC   CASE. 

On  April  21st  the  Court  in  General  Term  in 
Washington,  dismissed  the  celebrated  Pan- 
Electric  case.  The  case  was  known  in  the 
Courts  as  that  of  J  Harris  Rogers,  against  Fx- 
Attorney-General  Garland,  Gen.  Joseph  K. 
Johnston,  Isham  G.  Harris,  John  D.  C.  Atkins, 
and  Casey  Young.  Judge  Cox  delivered  the 
opinion  of  the  court.  The  case  has  been  in  the 
courts  since  the  summer  of  1886,  and  was 
brought  for  dissolution  of  partnership,  an  ac- 
counting, etc. 

The  complainant  claimed  to  be  the  owner  of 
a  number  of  patents,  to  operate  which  a  joint 
stock  company  was  formed,  and  after  inter- 
views with  him  a  new  company  was  formed  by 
the  defendants  on  a  basis  of  a  capital  of  $5, 000,  - 
000.  He  charges  that  the  defendants  had  not 
kept  their  agreement  with  him  to  pu^h  the  pro- 
ject, and  to  secure  a  comprehensive  charter, 
and  that  they  had  deprived  him  of  his  rights  in 
various  ways. 

Ex-Attorney-General  Garland  in  his  answer 
denied  that  any  injury  had  been  done  the  com- 
plainant, but  asserted  that  the  complainant 
had  violated  his  contract  by  selling  a  large  part, 
if  not  the  whole,  of  his  interest  for  $40,000  or 
850.000,  thereby  injuring  the  company  and 
bringing  it  and  the  stock  into  disrepute.  Mr. 
Garland  and  the  other  defendants  denied  in  de- 
tail all  the  material  allegations  made  by  the 
complainant. 

The  Court  held  that  the  charge  of  violation  of 
agreement  had  not  been  sustained,  that  the 
allegation  of  a  new  and  amended  contract  being 
made  was  not  sustained  ;  that  complainant  was 
not  entitled  to  an  account  nor  for  money  to  be 
paid  back,  for  the  reason  that  an  account  had 
been  taken,  and  the  complainant  received  his 
dividends  when  paid,  and  if  he  had  not  been 
paid  enough  his  remedy  was  by  an  action  at 
law.  All  that  he  was  entitled  to  was  a  recon- 
veyance of  patents  not  conveyed  to  the  Pan- 
Electric  Telephone  Company  and  Pan-Electric 
Telegraph  Company.  The  bill  would  be  dis- 
missed, each  party  to  pay  his  own  costs. 


What  is  a  Patent? — Is  a  question  very  few 
persons  can  answer.  Patents  are  issued  to  a 
great  many  people  who  have  not  the  slightest 
idea  what  the  nature  of  a  patent  is.  In  a  general 
way  they  know  that  the  government  of  the 
United  States,  in  a  legal  instrument,  guarantees 
them  protection  in  the  exclusive  right  to  the 
benefits  of  their  inventions  for  a  certain  length 
of  time,  and  that  is  about  the  extent  of  their 
knowledge  of  the  nature  of  a  patent.  Mr.  Chas. 
J.  Kintner,  the  well-known  electrical  and  patent 
expert,  who  was  for  many  years  the  chief  exam- 
iner in  the  patent  office  at  Washington,  in  an 
article  which  will  be  found  elsewhere  in  this 
issue,  tells  in  a  very  clear  and  able  manner 
what  a  patent  is.  The  article  is  we'l  worth  very 
careful  thought.  To  many,  no  doubt,  the  facts 
contained  therein  will  be  a  revelation,  and  it 
would  be  well  for  every  one  who  owns  a  patent, 
or  who  may  own  one  at  some  future  time,  to 
know  what  his  relations  are  to  the  peop'e,  or 
government,  who  give  him  the  exclusive  privi- 
lege of  controlling  and  reaping  the  benefits  of 
his  invention. 

Mr.  Kintner  makes  prominent  many  points  in 
patent  law  about  which  there  is  a  general  and 
profound  ignorance,  and  he  shows  plainly  the 
importance  of  employing  an  expert  patent  so- 
licitor in  making  application  for  a  patent.  An 
unskilled  patent  lawyer  can  as  effectually  ruin 
patent  property  as  an  unskilled  workman  can 
ruin  a  piece  of  mechanism,  and  many  valuable 
inventions,  in  such  hands,  have  been  ruined 
and  lost  to  the  inventors. 

Electromotive  Force  of  a  Dynamo. — The  elec- 
tromotive force  of  a  dynamo  is  proportional  to 
the  number  of  turns  of  wire  in  the  rotating 
armature,  and,  within  certain  limits,  to  the  speed 
of  revolution. 


THE  JERSEY  CITY  ELECTRIC  LIGHT  COM- 
PANY. 

On  the  afternoon  and  evening  of  April  22d, 
invited  guests  inspected  the  new  lighting  station 
of  the  Jersey  City  Electric  Light  Company, 
Wayne  and  Fremont  streets,  Jersey  City. 

This  is  the  original  and  only  company  in 
Jersey  City  supplying  arc  and  incandescent 
electric  lights  for  city,  commercial  and  domestic 
purposes.  The  officers  of  the  company  are  I.  J. 
Struble,  President;  G.  B.  Wilson,  Secretary,  and 
Frederick  L.  Perine,  Treasurer.  W.  W.  Titzell 
is  Superintendent.  The  capital  stock  is  $250,- 
000.  The  company  have  had  their  plant  in 
operation  about  seven  years.  Recently  the  old 
quarters  in  Bay  street  were  abandoned  for  the 
new  building,  situated  on  ground  comprising 
twenty-two  lots. 

The  main  building,  which  is  of  brick,  is  60x140 
feet,  and  the  dynamo  room  is  60x120.  A  wing 
of  the  building  contains  the  boilers. 

The  light  plant  consists  of  three  Ball  20-light 
arc  dynamos  ;  nine  Ball  35-light  arc  dynamos; 
one  American  50-light  arc  dynamo ;  three 
American  30-light  arc  dynamos  ;  three  Fort 
Wayne  Jenney  Slattery  Inductor  System  for  In- 
candescent lighting,  1,000  lighters  ;  one  Edison 
Muncipal  1,000-light  dynamo ;  one  hundred 
storage  batteries ;  three  Buckeye  engines,  of 
450,  225  and  100  horse  power  respectively. 
The  shaft  is  140  feet  long,  with  28  pulleys, 
operated  by  the  Hill  clutch. 

There  are  6  Abendroth  &  Root  boilers,  two 
each  of  175,  150  and  ico  horse  power.  The 
station  has  3, 100  incandescent  lightings ;  a 
switch-board  capacity  of  9,600;  a  machine  ca- 
pacity of  4,800  ;  313  arc  lightings,  a  capacity  of 
430.  There  are  40  miles  of  arc  wires  and  12  of 
incandescent  wires. 

The  switch  board  is  12  ft.  by  20  ft.  high. 
There  are  two  ten-circuit  Wood  Switch  boards 
for  arc  lights  and  instruments  and  switches  for 
six  incandescent  circuits. 

There  is  ample  room  for  future  enlargement, 
and  the  plant  entire  creates  a  very  favorable 
impression.  Everything  has  been  used  and  done 
to  make  it  first-class  in  every  respect. 

An  80  horse  power  Thomson-Houston  genera- 
tor is  to  be  installed  at  once  to  supply  the  power 
for  the  Montgomery  street  car  line.  This  line 
is  going  to  adopt  electricity  as  the  motive  power 
and  will  begin  operation  by  electricity  on  May 
15th.  

Mica. — The  proposition  to  put  a  duty  of  35 
per  cent,  on  mica  imported  into  this  country  is, 
when  it  is  analyzed,  a  curious  one.  Mica  is 
produced  to  a  very  slight  extent  in  this  country, 
the  mines  being  in  New  Hampshire  and  North 
Carolina.  But  for  electrical  purposes  this  do- 
mestic mica  does  not  answer.  The  foreign  arti- 
cle, therefore,  is  necessarily  used.  The  elec- 
trical industry  is  a  large  and  rapidly-growing 
one,  and  to  tax  this  article  of  necessity,  under 
the  circumstances,  would  be  a  rather  strange 
proceeding.  The  mica  miners  in  this  country 
are  but  a  handful  in  number,  and  to  lay  a  tax  on 
a  great  industry  for  the  alleged  benefit  of  these 
would  be  an  injustice.  Were  mica  mining  in 
this  country  a  large  industry  the  case  would  be 
different,  but  under  the  circumstances  it  would 
seem  that  simple  justice  would  demand  that 
mica  be  continued  on  the  free  list. 

The  Electric  Light  Question  in  New  York. — 
The  World  of  this  city  makes  an  attack  upon 
what  it  calls  the  "  Electric  Light  Trust,"/',  e., 
the  companies  that  put  in  bids  for  lighting  the 
streets  by  electricity.  It  says  :  "It  is  a  good 
deal  better  that  the  city  should  return  to  gas  or 
even  to  whale's  oil  than  that  it  should  be  con- 
trolled and  bullied  by  a  sordid  monopoly. 
Electric  lighting  is  not  yet  such  a  necessity  that 
•  civilization  will  expire  without  it."  The  same 
paper  hints  at  revelations  of  the  methods  pur- 
sued by  the  "  Electric- Light  Combine,"  but  its 
expectations  were  not  realized  in  the  manner 
looked  for. 


THE    ELECTRIC    AGE. 


THE  EDISON-LALANDE  BATTERY 


Reports  from  the  users  of  the  Edison-Lalande 
battery  are  of  the  most  satisfactory  character. 
The  great  range  of  applicability  of  this  battery 
is  one  of  its  most  important  features.  For  tele- 
graph closed  circuit  work  there  is  nothing  com- 
parable with  it.  The  Pennsylvania  railroad 
have  an  installation  of  56  cells  of  the  Edison- 
Lalande  battery  at  West  Philadelphia,  from 
which  16  wires  are  worked.  The  illustration 
given  below  shows  the  manner  in  which  these 
16  wires  are  run  from  the  battery,  and  to  the 
practical  telegraph  man  such  a  record  is  won- 
derful. This  plant  works  satisfactorily  in  all 
sorts  of  weather,  and  when  it  is  remembered 
how  difficult  it  is  to  work  more  than  two  wires 
successfully  out  of  one  battery  of  the  ordinary 
type,  the  performance  of  this  battery  is  indeed 
one  which  naturally  would  excite  general 
admiration. 

Resistance  8 SO  ohms 


enjoyed  by  any  other  battery,  and  the  uniform 
satisfaction  it  gives  to  users  is  indicative  of  a 
prosperous  future  for  the  company. 

LIFE    TABLE    OF    EDISON-LALANDE    BATTERY. 

This  life-table  is  based  upon  an  output  of  20 
milli-amperes  of  current  which  is  sufficient  for 
wires  up  to  150  miles  in  length. 
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FIG.  I. — DIAGRAM  OF  BATTERY  AND  CONNECTIONS. 

In  the  diagram  the  figures  lying  parallel  to 
the  lines  representing  the  wires,  indicate  the 
resistance  of  the  respective  circuits.  This  dia- 
gram and  the  accompanying  life  table  show  at 
a  glance  the   valuable  features  of  this  battery. 

The  experience  of  the  Northern  Pacific  Rail- 
road Company  is  that  the  Edison-Lalande  bat- 
tery is  six  times  cheaper  to  maintain  than  Cal- 
laud  or  gravity  battery,  which  has  been  the 
standard  telegraph  battery  for  many  years. 
The  Northern  Pacific  Railroad  Company  are 
running  fifteen  sounders  in  their  head  office 
from  two  (2)  cells  of  the  Edison-Lalande  bat- 
tery. These  two  cells  displaced  no  less  than 
eighty- five  cells  of  Callaud  battery.  The  West- 
ern Union  Telegraph  Company  tested  the  bat- 
tery and  ran  30  sounders  from  3  cells. 

The  Edison-Lalande  Battery  Company  have 
just  brought  out  two  new  types  of  their  battery. 
One  is  a  cautery  cell  which  delivers  20  am- 
peres of  current,  and  the  other  is  a  50  ampere- 
hour  cell  for  call-bell  and  telephone  use.  The 
cautery  cell  is  composed  of  hard  rubber  and  is 
finished  in  a  handsome  manner  ;  the  other  is  of 
glass,  with  a  nickel-plated  screw-top.  Both 
are  very  compact.  The  Edison-Lalande  bat- 
tery is  winning  for  itself  a  name  never  before 


CURRENT  CONSUMED. 

NUMBER    OF    WIRES. 

EVERY  24  HOURS                ' 

AMPERES. 

I 

.48                                      625 

2 

96                                      312 

3 

1.44                                        208 
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I.92                                        I56 
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2.40 

125 

6 

2.88 

104 
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3  36 

90 
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3.84 

78 
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4.32 
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10 
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FIG.  2. — PUTTING  PARTS  Or  OXIDE  OF  COPPER 
PLATE  TOGETHER. 

Fig.  2  shows  the  method  of  assembling  the 
parts  of  the  oxide  of  copper  plates  used  in  the 
Edison-Lalande  battery,  and  fig.  3  shows  a  cell 
of  the  battery  complete. 


The  following  letter  explains  itself : 

Executive  Office, 
Western  Union  Telegraph  Co., 
New  York,  March  14,  1890. 
James  F.  Kelly,  Esq. 

Gen.  Sates  Agent  Edison  Mfg.  Co. . 
No.  19  Dey  Street. 

Dear  Sir — The  Lalande  battery  furnished  by 
you  has  been  tested  with  the  following  results  : 

Eight  cells,  taking  the  place  of  four  cells  of  bi- 
chromate battery  of  a  form  known  as  Phelps-motor 
battery,  were  put  in  circuit  October  3,  1889,  at  4 
p.m.,  with  a  motor  driving  a  transmitter  used  on 
one  of  the  Gold  and  Stock  systems.  On  October 
29,  at  11.30  a.m.,  the  battery  was  taken  off,  the 
current  having  become  too  weak  to  run  the  motor. 
This  test  covered  129  working  hours. 

On  November  20,  at  10.25  *■*  >  another  bat- 
tery of  the  same  number  of  cells  was  put  into  the 
same  circuit  and  lasted  until  12.55  P-M-  December 
19th,  covering  a  period  of  132  working  hours. 
Measurements  taken  at  intervals  showed  that  the 
current  given  out  during  these  tests  was  iy2 
amperes,  indicating  that  the  battery  is  good  for 
325  ampere  hours. 

Three  cells  of  this  battery  have  also  been  used 
for  working  fifteen  telegraph  local  sounders  (4  ohms 
each)  with  quite  satisfactory"  results  ;  but  owing  to 
the  varying  demands  of  this  class  of  work  it  is 
difficult  to  estimate  with  any  accuracy,  from  this 
test,  the  amperes  hours.     Yours  truly, 

A.   S.   Brown, 

Electrical  Engineer. 

In  order  to  appreciate  the  importance  of  the 
showing  made  in  Mr.  Brown's  report,  it  should  be 
stated  that  the  four  cells  of  bi-chromate  battery 
which  were  displaced  by  the  eight  cells  of  Edison- 
Lalande,  had  to  be  renewed  even-  alternate  day. 
The  Edison-Lalande  cells  used  were  of  the  300- 
amp6re  hour  type,  the  jars  being  in  size  6x11 
— very  much  smaller  than  the  cells  of  the  Phelps 
motor  battery. 

One  of  the  chief  points  in  favor  of  the  Edison- 
Lalande  battery  is  the  accuracy  with  which  its  life 
time  can  be  estimated.  In  Mr.  Brown's  report  the 
fact  is  pointed  out  that  measures  taken  at  inter- 
vals during  these  tests  show  that  a  current  of  2% 
amperes  was  being  delivered,  indicating  that  the 
battery  was  good  for  325  ampere  hours.  It  is  very 
important  to  know  just  how  much  current  may  be 
depended  on  from  a  given  battery  and  this  feature 
of  the  Edison-Lalande  cell  is  a  very  valuable  one, 
and  one  which  no  other  battery  possesses. 

The  Edison-Lalande  battery  is  the  only  known 
source  of  primary  electric  power  which  will  stand 
comparison  with  the  dynamo  ;  it  ranks  next  to 
the  dynamo.  This  feature  is  a  novel  and  interest- 
ing one,  the  value  of  which  cannot  be  overesti- 
mated. 

As  has  already  been  stated  the  battery  is  equally 
efficient  on  open  or  closed  work,  and  the  local 
action  is  less  than  one-half  of  one  per  cent. 


FIG.     3. — EDISON-LALANDE     BATTERY. 

There  is  practically  no  local  action  in  this 
battery,  hence  there  is  no  consumption  of  ma- 
terial while  it  is  not  working.  This  is  one  of 
the  valuable  features  of  the  battery. 


Business  Notice. — Mr.  J.  W.  Parker,  late  with 
Messrs.  H.  M.  Sciple  &  Co.,  of  Philadelphia, 
has  taken  the  agency  of  the  Ball  Engine  Com- 
pany, and  has  opened  an  office  at  34  South  4th 
street,  Philadelphia.  Mr.  Parker  has  been  sel- 
ling the  Ball  engines  for  some  time,  and  is  well 
known  to  the  trade,  and  we  predict  for  him  in 
his  new  departure,  an  even  greater  success 
than  he  has  achieved  in  the  past. 

A  New  Car  Approved. — Gen.  Hutchison,  in- 
spector to  the  Board  of  Trade,  last  week  in- 
spected and  approved  of  the  car  which  the 
Electric  Traction  Company  are  about  to  run  for 
experimental  purposes  on  the  Liverpool  United 
Tramways.  To  meet  the  heavy  gradients  on 
this  line  a  heavier  motor  will  be  used,  and  both 
axles  will  be  operated. 

Electricity  by  Contact. — Contact  of  two  dis- 
similar metals  produces  electricity.  This  phe- 
nomenon was  discovered  by  Yolta,  and  sub- 
sequently verified  by  Sir  Wm.  Thomson. 

Electric  Potential.  ^A  difference  of  electri- 
cal potential  is  produced  by  the  contact  of  two 
dissimilar  liquids  with  one  another. 


THE    ELECTRIC    AGE. 


THE  CLARK  AUTOMATIC  SAFETY  DEVICE. 


The  accompanying  illustration  represents  one 
form  of  the  new  Automatic  Safety  Device,  re- 
cently placed  upon  the  market  by  the  Clark 
Electric  Company,  of  this  city,  and  which  has 
been  already  mentioned  in  these  columns.  It 
is  well  known  that  in  case  a  live  electric  light 
wire  breaks,  the  dynamo  still  remains  in  action, 
maintiins  an  E.  M  F.  at  the  ends  of  the  broken 
line,  which,  with  some  forms  of  apparatus,  may 
be  even  greater  than  the  normal  working 
E  M.F.  of  the  machine.  If  such  broken  ends 
should  now  come  in  contact  with  another  con- 
ductor, thus  closing  the  circuit,  the  result  is  an 
enormous  rush  of  current,  which,  in  some 
cases,  has  been  sufficient  to  wreck  the  dynamo, 
or  if  in  falling,  the  broken  lines  come  in  contact 
w.th  telephone  or  telegraph  wires,  the  result  is 
usually  the  destruction  of  the  instruments  at- 
tached to  such  wires,  with  the  possibility  of 
parting  a  serious  fire.  If,  on  the  other  hand, 
he  ends  of  the  broken  wires  do  not,  in  falling, 
pome  in  contact  with  other  conductors,  but  hang 
Wangling  in  the  streets,  they  offer  the  possibility 
pf  very  dangerous  or  even  fatal  shocks  to  any 
persons  or  animals  coming  in  contact  with 
hem,  as  is  shown  by  the  numerous  accidents 
pf  the  kind  on  record. 

These  facts  have  long  been  considered  as  ne- 
cessary evils  by  the  electric  companies,  but  an 
evil  which  it  would  be  very  desirable  to  over- 
pome,  if  possible.  This  state  of  affairs  has  been 
particularly  aggravating  in  New  York  City, 
where  a  few  accidents,    coupled   with  the  ab- 


action at  any  time  ;  it  being  only  necessary  to 
force  the  armature  away  from  the  magnet,  by 
pressing  down  the  knob,  to  put  the  machine 
quickly  out  of  action  without  any  strain  or 
shock. 

Another  valuable  feature  of  this  device  is  that 
it  works  automatically  every  time  the  dynamo 
is  stopped  or  put  out  of  action,  and  it  must  be 
reset  by  hand,  as  the  last  thing  to  be  done  when 
starting  the  machine  on  its  load.  This,  in  a 
measure,  insures  its  action  when  it  is  called 
upon,  for  should  it  get  damaged  or  out  of  order, 
the  attention  of  the  person  in  charge  is  called  to 
it,  as  he  must  operate  it  every  night  in  starting 
up. 

The  safety  device  for  shunt-wound  dynamos, 
and  for  alternators,  vary  somewhat  from  the 
foregoing  description  in  their  electrical  details, 
but  the  above  will  show  the  general  plan  on 
which  a'l  are  constructed  ;  the  object  in  all 
varieties  of  the  device  being  to  put  the  machine 
out  of  action  instantly  upon  the  breaking  of  the 
line,  and  to  accomplish  this  with  absolute  cer- 
tainty, and  without  endangering  the  machine 
in  any  way. 


NEW  PUBLICATIONS. 


The  Electrical  and  Magnetic  Disturbance  at 
the  Paris  Observatory. — The  efforts  of  the  di- 
rector of  the  Paris  Observatory  to  modify  the 
direction  of  the  proposed  extension  of  the 
Sceaux  line  have,  says  La  Lumiere  Elecirique, 
made  public  some  very  curious  phenomena. 
The  Observatory  is  situated  between  two  busy 
suburban  lines,  namely,  the  Chemin  de  Cein- 
ture,  which  is    only    60   metres   away,  and  the 


AUTOMATIC   SAFETY  DEVICE  FOR  JHIGH  TE|4SI0JM  CUr\REfJTS 


urdly  a'arming  statements  of  the  daily  press, 
have  brought  about  a  state  of  mind  in  which 
[he  average  citizen  sees  certain  death  in  every 
Bangling  wire  he  comes  across. 

The  object  of  the  Clark  Electric  Company's 
Bafety  Devices,  patents  on  all  various  forms  of 
which  were  recently  issued,  is  to  prevent  such 
tccidents  by  putting  the  dynamo  out  of  action 
[he  instant  the  wire  parts,  thus  avoiding  all 
panger  of  damage  to  the  machine,  as  well  as  of 
accidents  from  fire  or  shock.  These  devices 
Ire  constructed  in  various  forms,  according  as 
Ihey  are  to  be  used  for  series  or  shunt  wound 
brc  light  dynamos  or  for  alternating  current 
machines. 

The  illustration  represents  the  device  for 
series  wound  arc  machines,  and  it  will  be  noted 
mat  the  mechanical  construction  is  of  the 
simplest  possible  form.  The  small  electric 
magnet  shown  is  located  in  the  main  current  ; 
and  as  long  as  the  current  flows  its  armature 
ever  is  held  firmly  up,  locking  the  switch  in 
DO^ition.  Should  the  line  break,  or  be  cut  by 
iremen  or  others,  the  current  ceases  instantly, 
and  the  armature  of  the  electro  magnet  falls,  re- 
leasing the  switch,  which  flies  back  under  the 
nfluence  of  itsspring.  The  result  of  this  move- 
ment of  the  switch  is  to  close  a  short  circuit 
icross  the  field  coils  of  the  dynamo,  thus  de- 
priving them  of  all  current,  and  of  course  ren- 
dering the  dynamo  powerless. 

The  hard  rubber  knob,  shown  at  the  top  of 
the  magnet,  is  attached  to  a  rod  reaching 
jfhrough  the  magnet  core,  and  is  used  as  a  con- 
venient means  of  throwing  the  dynamo   out  of 


Sceaux  railway,  which  is  80  metres  distant. 
The  passage  of  the  Ceinture  trains  cause  the 
bifilar  magnetometer  needles  to  oscillate  so 
violently  and  distinctly  that  M.  Descrois,  of  the 
Observatory  staff,  is  in  a  pos  tion  to  supply  the 
railway  company  with  a  sheet  checking  the 
time  of  their  trains.  The  curve  of  the  declina- 
tion needle,  curiously  enough,  exhibits  no 
traces  of  disturbance.  The  bifilar  needle  is 
kept  by  torsion  at  right  angles  to  the  magnetic 
meridian,  and  therefore  parallel  to  the  motion 
of  the  Ceinture  trains  ;  and  M.  Descrois  is  in- 
clined to  think  that  the  observed  disturbance  is 
due  to  the  fact  that  the  wheels  and  axles  be- 
come strongly  magnetized,  owing  to  their 
movement  in  the  magnetic  meridian.  The 
Sceaux  trains  have  no  effect  on  the  magnetome- 
ter needles  ;  but  give  rise  on  the  other  hand  to 
marked  disturbance  of  the  registering  electro- 
meters. The  station  on  this  line  is  at  a  dis- 
tance of  about  100  metres  from  the  Observatory, 
and  when  the  driver  lets  off  steam  the  electro- 
meter partially  discharges,  and  then  imme- 
diately afterwards  again  rises  to  its  normal 
potential.  This  singular  phenomenon  takes 
place  no  matter  what  the  potential  of  the  atmos- 
phere may  happen  to  be. 

Incandescent  Lamp  Manufacture. — A  com- 
pany has  been  formed  at  Birmensdorf,  with  a 
capital  of  250,000  fr.,  under  the  title  of  the 
Zurich  Incandescent  Lamp  Company,  for  the 
manufacture  of  glow  lamps. 

The  Hussey  Battery  Company  will  remove 
in  a  few  days  to  more  spacious  quarters. 


Electrical  Influence  Machines. — By  J.  Gray, 
B.  Sc,  London  :  Whittaker  &  Co. ;  New  York: 
D.  Van  Nostrand  Company  ;  pp.    237.     Price 

$i-75- 

This  volume  gives  a  full  account  of  the  his- 
torical development  and  modern  forms  of  elec- 
trical influence  machines,  with  instructions 
for  making  them.  Sir  William  Thomson's 
e'ecbometers  are  described  in  detail,  so  that 
amateurs  may  construct  them  for  themselves. 
The  book  is  wiitien  in  a  clear  style  and 
anyone  with  little  mathematical  knowledge 
is  enabled  to  understand  the  nature  of  elec- 
trical quantities.  Among  the  machines  de- 
scribed are  those  of  Varley,  Topler,  Holtz 
and  Wimhurst.  The  subjects  are  very  liberally 
illustrated,  and  this  work  is  valuable  in  that  it 
concentrates  within  its  cover  all  that  is  worth 
knowing  about  influence  machines. 

Electrical  Transmission  of  Energy. — second 
edition.  By  Gisbert  Kapp,  C.  E.  London  : 
Whittaker&Co  ;  New  York  :  D.  Van  Nostrand 
Company,  pp.  348.  Price  $3.00 
This  work  is  full  of  very  valuable  informa- 
tion on  this  important  subject,  and  such  as  is 
not  easily  otherwise  obtainable  in  this  country. 
It  treats  almost  entirely  of  the  various  English 
and  Continental  systems  of  electrical  transmis- 
sion of  energy,  its  transformation,  subdivision 
and  distribution,  and  will  be  found  very  use- 
ful to  electrical  engineers.  It  is  fully  illustrat- 
ed. This  second  edition  brings  the  woik  up 
to  date,  and  the  author  has  added  his  method 
for  the  predetermination  of  the  characteristics 
of  dynamos.  A  chapter  is  devoted  to  electric 
railways.  This  volume  no  doubt  will  find  a  wel- 
come among  American  electricians  on  account 
of  its  giving  reliable  details  of  European  sys- 
tems, about  which  only  fragmentary  and  dis- 
jointed reports  reach  this  country  through  vari- 
ous sources. 

The  New  South.  —  "The  South's  redemption 
from  Poverty  to  Prosperity "  is  the  title  of  a 
neat  little  volume  issued  by  the  Norfolk  and 
Western  Railroad  Company.  It  is  full  of  facts 
concerning  the  natural  wealth  of  this  section  of 
our  land,  which  are  well  worth  thoughtful  con- 
sideration. 


Removal. — The  business  of  the  Crocker  and 
Wheeler  Company  has  grown  to  such  propor- 
tions that  larger  quarters  became  necessary. 
The  company  moved  into  their  new  location 
last  week,  and  are  now  in  shape  to  fill 
their  orders  with  greater  expedition.  The  new 
quarters  are  at  the  corner  of  14th  and  Washing- 
ton streets,  and  are  admirably  adapted  for  the 
work.  The  dimensions  of  the  floor  are  65  x  200 
feet,  running  through  from  13th  to  14th  streets. 
The  necessity  for  this  move  is  indicative  of 
prosperity,  and  the  Crocker  and  Wheeler  Com- 
pany have  a  motor  that  is  a  sure  basis  for 
prosperity.     For  efficiency  it  is  peerless. 

Some  Curious  Facts. — An  arc  light  between 
carbon  points  of  1  cm.  diameter  is  shorter  in  a 
horizontal  than  in  a  vertical  direction  ;  and  the 
arc  is  somewhat  longer  in  a  vertical  position 
with  an  ascending  current  than  with  a  descend- 
ing one.  It  is  supposed  that  this  is  due  to  the 
greater  heat  of  the  anode,  which  must  become 
more  strongly  heated  when  it  is  uppermost. 

Incandescent  Lamps  in  France. — The  French 
papers  assert  that  the  life  of  French  incandes- 
cent lamps  is  sensibly  diminishing.  Some 
attribute  it  to  influenza,  while  others  think  it  is 
because  there  is  only  one  lamp  manufacturing 
company  in  France  and  no  opposition. 

The  Thomson  Electric  Welding  Process. — 
The  provisional  English  company  formed  to 
show  this  system  will  shortly  bring  out  a  large 
company  to  exploit  the  process  in  England  with 
a  capital  of  £460,000,  this  sum  including,  it  is 
said,  the  patent  rights  also  for  the  European 
continent. 
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Boston,  April  25.  1S90. 

A  match  game  of  chess  was  played  by  telephone 
last  Friday  afternoon  in  Norwalk,  Conn  ,  between 
Dr.  A.  B.  Baldwin,  at  the  Norwalk  Club,  and 
Cashier  John  B.  Weed,  at  the  Stamford  National 
Bank.  The  game  was  cloiely  contested  on  each 
side  until  forty-six  moves  were  made  when  Dr. 
Baldwin  resigned. 

The  Woburn  Electric  Light  Company  are  about 
to  put  in  position  two  more  dynamos  for  their 
Winchester  andStoneham  business. 

The  summer  resort.  Hough's  Neck,  Quincy, 
has  been  purchased  by  Charles  L.  Willoughby,  of 
Chicago,  and  the  Manet  Street  Railway  Com- 
pany will  run  an  electric  road  to  that  point  from 
Quincy  depot.  The  Quincy  Electric  Light  Com- 
pany will  furnish  the  power.  The  following 
officers  of  the  railway  company  have  been  elected  : 
President.  A.  D.  S.  Bell  :  Directors,  A.  D.  S.  Bell, 
Geo.  W.  Morton,  J.  D.  Taber,  Fred.  D.  May- 
nard.  James  E.  Lyon,  :  Treasurer,  Charles  A.  Pot- 
ter: Clerk.  A.  D.  McClellan :  Executive  Com- 
mittee. A.  D.  S.  Bell,  G.  W.  Morton  and  F.  D. 
Maynard. 

The  Electric  Clock  Company,  of  Wakefield, 
is  to  locate  in  Waltham.  and  a  part  of  the  build- 
ing occupied  by  the  Stark  Lathe  Company  has 
been  leased  for  a  term  of  years  :  work  is  to  begin 
at  once,  and  fifty  hands  will  be  employed. 

Hon.  Moody  Murrell  gave  a  very  interesting 
address  before  ihe  Young  Men's  Republi- 
can Club,  on  "Street  Transportation,"  last 
Monday  night  Beginning  with  the  stage  coaches 
of  early  days,  the  speaker  traced  the  growth 
of  street  transportation  to  the  electric  cars 
of  to-day  and  said:  "Electricity  is  the  coming 
transmission  power  and  has  come  to  stay — 
whether  it  be  surface  or  elevated  roads.  When 
power  enough  can  be  placed  in  a  cell  to  run  a  car 
for  eighteen  or  twenty  hours  then  the  question  of 
street  transportation  will  be  decided. 

The  Gloucester  Street  Railway  Company  has 
closed  a  contract  with  the  Daft  Company  to  equip 
the  entire  street  railway  route  with  the  overhead 
double  trolley  system. 

The  Gamewell  Company  have  placed  the  cen- 
tral office  table,  operating  instruments  and  fixtures 
for  the  new  police  signal  system  in  the  police 
station  at  West  Newton.  It  is  understood  that  the 
signal  boxes  are  to  be  put  in  immediately,  and, 
that  the  system  will  be  in  working  order  in  two 
or  three  weeks. 

At  a  meeting  of  the  Board  of  Aldermen  in 
Gloucester  last  Tuesday  evening,  Mayor  French 
presented  a  veto  of  the  order  granting  permis- 
sion to  erect  poles  and  run  wires  for  electric 
street  lighting  purposes,  because  ihe  quality  of 
the  poles  should  be  specified,  and  restrictions 
made  giving  the  aldermen  more  control.  The 
order  was  reconsidered  and  laid  on  the  table, 
and  another  order  covering  the  objectionable 
points  was  adopted,  the  poles  to  be  of  cedar,  25 
feet  high.  The  order  granting  the  Gloucester 
Street  Railway  Company  permission  to  erect 
poles  and  wires  in  East  Gloucester  was  recon- 
sidered, and  a  new  order  adopted,  granting  per- 
mission to  the  company,  subject  to  the  same 
terms  and  conditions  as  the  line  to  Annisquam. 

At  the  quarterly  convention  of  the  State  As- 
sembly, Knights  of  Labor,  last  Tuesday,  Ex- 
representative  James  H.  Miller,  of  Worcester, 
in  an  address,  urged  that  gas  and  electric  com- 
panies should  be  owned  by  the  people. 

Preliminary  surveys  of  Milford's  streets  were 
made  last  Wednesday  for  the  Milford  ft  Hope- 
dale  Street  Railway.  Electric  power  will  be 
used. 

The  Electric  Lighting  &  Power  Company  of 
Leominster,  are  now  running  day  times,  sup- 
plying power  for  the  Gould  rolling  mills  and 
others. 


An  extention  of  the  Attleboro  Electric  Rail- 
way to  Norton,  is  contemplated. 

The  Electric  Lighting  Company  at  Woon- 
socket,  R.  I.,  has  leen  granted  power  by  the 
general  assemb  y  :  'ay  gas  pipes  and  construct 
mains  in  the  city.  They  have  not  as  yet  se- 
cured their  franch  se.  but  permission  will  un- 
doubtedly be  grant*  d  by  the  city  g*  vernment. 
This  movement  was  made  by  the  el-cric  lighting 
people  to  offset  the  venture  of  the  Woonsocket 
Gas  Company. 

The  Lewiston  &  Auburn  Electric  Light  Com- 
pany are  putting  lights  in  the  Bates  cotton 
mill  at  Auburn.  Me. 

It  is  expected  that  the  new  electric  light 
station  will  be  ready  in  a  few  weeks  to  receive 
the  machinery  which  has  been  ordered.  Every- 
thing will  be  of  the  latest  improvement,  and 
when  the  station  is  complete  it  will  be  one  of 
the  finest  in  New  England. 

When  the  Robinson  Foster  Electric  Company 
was  running  at  Peabody,  a  number  of  motors 
were  put  in  on  trial— at  least  the  parties  who 
had  them  so  claim.  Before  the  time  was  up 
the  company's  works  was  sold  out,  and  now 
the  puchaserhas  brought  suit  to  recover  va'ue 
of  the  motor  under  contract.  One  firm  claims 
that  they  ordered  the  motor  out.  but  the  com- 
pany ceased  to  do  business  before  they  got 
around  to  take  it  out.  In  another  case  at- 
tachments have  been  put  on  motors  by  outside 
parties,  who  claim  to  have  accounts  jgainst  the 
Robinson  Foster  Company'.  The  case  promises 
to  be  very  interesting. 

State  Hoise. — Representative  Kittridge  sub- 
mitted the  following  bill  to  the  House  last  Mon- 
day morning. 

Section  1.  Any  street  railway  company'  which 
shall  convey  on  the  platform  or  steps  of  a  car 
propelled  by  electricity  any  person  not  having 
the  management  or  control  of  such  car,  shall  be 
puni-hed  by  a  fine  not  exceeding  S5. 

Section  2.  This  act  shall  not  apply  to  thecon- 
ance  of  policemen  or  firemen  in  the  dis- 
charge of  their  official  duly. 

Section  3.  This  Act  shall  take  effect  July  1, 
1890. 

The  Committee  on  Manufactures  reported  in- 
expedient as  to  repealing  the  Act  of  the  year  1885, 
establishing  the  Board  of  Gas  and  Electric  Com- 
mssioners. 

The  rooms  of  the  Boston  Electric  Cub,  No.  7 
Park  street,  were  brilliantly  lighted  last  Wed- 
nesday evening  and  decoratei  with  flowers.  It 
was  the  fir=t  "Ladies  Night  "  and  proved  very 
successful,  about  two  hundred  being  preient. 
Presidentand  Mrs  Cram  received,  being  assi-ted 
by  Mr.  A.  L.  Roherer,  Miss  Carrie  Gould  and 
Mr.  and  Mrs.  F.  J.  B  ynton.  Among  the  Elec- 
trical attractions  on  exhibition  were  a  loud- 
speaking  phonograph,  which  proved  very  inter- 
ng.  and  several  novelties.  A  collation  was 
served  late  in  the  evening  under  the  direction  of 
the  club  steward. 

Lv.vn.  — Great  interest  is  manifested  here  in  the 
probable  establishment  of  another  electrical  in- 
dustry at  West  Lynn  for  the  manufacture  of  welded 
shells.  The  works  of  the  Thomson  Electric  Weld- 
ing Co.  are  crowded  to  theirutmostcapacity  in  the 
manufacture  of  welding  machines,  which  will  be 
used  largely'  in  the  new  industry.  As  soon  as  the 
patents  of  Lieut.  Wood,  U.  S.  N.,  for  welding 
shells  was  brought  to  the  attention  of  the  govern- 
ment there  was  a  prompt  appreciation  of  their 
value  and  an  order  was  at  once  placed  for  100,- 
ooo  shell  for  Hotchkiss  guns  and  Shrapnell 
shells  as  soon  as  facilities  were  ready  for  mak- 
ing them.  By  the  new  process  the  shel's  in- 
stead of  being  made  of  cast  iron  and  boxed  as 
formerly,  are  made  by  welding  the  chilled  point 
and  butt  to  a  section  of  soft  iron  pipe.  In  the 
case  of  Shrapnell  shells  the  labor  and  uncer- 
tainty of  graduating  the  thickness  of  the  shell 
with    calipers  after  boring,   and    adjusting  the 


nicely-poised  diaphragm  between  the  powder  at 
the  butt  and  the  bullets  with  which  it  is  filled  is 
greaty  lessened.  It  is  thought  an  independent 
company  will  be  formed  to  manufacture  the 
shells,  one  half  of  its  stock  to  be  turned  into  the 
treasury  of  the  present  Welding  Co  for  use  of 
the  patents  which  it  controls  and  the  oher  ha'f 
to  be  sold.  The  location  of  the  works  will 
probably  be  at  Lynn. 

At  the  Thomson-Houston  electrical  works 
preparations  for  a  new  building  are  being  actively 
carried  forward.  Plans  are  now  being  prepared 
for  a  large  extension  to  factory  C.  It  will  be  of 
brick  and  three  stories  in  height.  The  company 
is  obliged  to  increase  the  heaviness  of  its  work  in 
the  lines  of  dynamos  and  motors  being  constructed 
in  factory  C,  so  much  so  that  it  is  found  necessary 
to  have  some  of  the  heavier  types  built  in  Boston, 
as  there  is  no  machinery  large  enough  to  build  it 
in  Lynn.  This  extension,  therefore,  will  be  of  the 
heaviest  construction  and  fitted  to  do  as  heavy 
woik  as  the  company  will  ever  care  to  build.  The 
contract  for  building  the  extension  to  factories  G 
and  I  and  an  addition  to  factor}-  H,  to  accomodate 
the  shipping  department  has  been  awarded. 
When  the  additional  story  is  bui!t  on  factory  D  on 
Centre  st.,  it  is  the  intention  to  use  the  entire 
building  for  experimental  purposes.  Professor 
Thomson's  model  room  will  be  located  in  it 
Two  heavy  planers  have  recently  been  added  to 
the  equipment  of  factory  C  and  are  now  running. 
It  is  expected  the  new  office  building  on  Centre 
st.  will  be  occupied  within  a  week. 

At  an  adjourned  town  meeting  held  in  Brook- 
line  last  Wednesday  evening  it  was  voted  to  refer 
the  matter  of  street  lighting  to  the  Selectmen  with 
full  power,  and  it  was  also  voted  that  the  Commit- 
tee on  Electric  Lighting  be  instructed  to  consider 
the  advisability  of  establishing  a  plant  for  electric 
lighting. 

The  joint  special  committee  on  electric  light 
plant  for  City  Hall  has  been  authorized  to  procure 
estimates  for  furnishing  and  establishing  an  elec- 
tric light  plant  in  the  basement  of  City  Hall,  for 
the  purpose  of  lighting  City  Hall,  the  Court  House 
in  Court  square,  and  the  Registry  of  Deeds  build- 
ing, and  report  the  same  to  the  City  Council,  with 
such  recommendations  as  they  may  deem  ad- 
visable. 

The  committee  of  the  whole  Board  of  Aldermen 
met  last  Friday,  and  decided  to  increase  the  speed 
of  electric  cars  on  Shawmut  avenue  to  12  miles  an 
hour  from  the  starting  point,  in  the  suburbs  of 
Westchester  Park  to  Pleasant  street,  and  then 
seven  miles  an  hour  from  Pleasant  street  to  tbe 
terminus  of  the  road  in  the  city  proper.  There 
will  be  a  corresponding  rate  of  speed  in  electric 
cars  running  to  Brighton. 

Three  wealthy  Cincinnati  gentlemen  have  sub- 
scribed the  necessary  stock  for  an  electric  railway 
to  run  from  Newton  to  Newton  Centre  :  capital 
stock,  $200,000.  The  company  will  ask  for  a  lo- 
cation at  the  next  meeting  of  the  aldermen.  The 
storage  battery  system  will  be  used,  and  the  name 
of  the  corporation  will  be  Newton  Electric  Street 
R.  R.  Co. 

The  electric  street-car  scheme  at  Woonsocket 
has  fallen  through  as  the  Woonsocket  Machine  and 
Power  Company  have  withdrawn  its  proposition  to 
equip  the  line  which  it  made  with  the  electric 
company. 

At  the  State  House,  Friday,  the  Mercantile  Com- 
mittee reported  inexpedient  as  to  providing  that 
all  electric  companies  shall  use  metallic  return  cir- 
cuits and  also  to  prohibiting  the  use  of  electric  cur- 
rents of  high  intensity.  W.  J.  P. 


The  Okonite  Company. — The  Okonite  Com- 
pany' p-escnt  in  this  issue  a  fac-simile  letter  re- 
cently received  by  their  Chicago  representatives, 
the  Central  Electric  Company,  from  Force  Bain. 
It  is  of  interest  to  our  readers  as  showing  the 
thorough  insulation  and  great  durability  of 
Okonite  insulated  wire  under  the  most  adverse 
circumstances. 
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branch  office  of  the  electric  age, 

35  Commercial  Bank  Building, 

Chicago,  April  26,  1890. 

(The  Aurora  Electric  Light  and  Power  Com- 
pany will  add  to  their  plant  a  35 -light  arc  machine 
of  the  Thomson-Houston  make. 
The  Alton  and  North  Alton  Street  Rail- 
way Co.  has  been  formed  at  Alton,  111.,  with  a 
cipital  stock  of  $20,000. 

A.  H.  Beal,  Minneapolis,  Minn.,  is  having 
plans  made  for  an  eight-story  building  at  that 
place. 

The  Motor  Company  has  been  formed  at  St. 
Louis,  Mo.,  capital  stock  $10,000,  to  equip  the 
Bellefontaine  Street  Railway  line  with  an  electric 
system.  The  incorporators  are  James  Campbell, 
Emerson  McMillan,  J.  C.  Van  Blarcon,  John 
Scullin,  Robt.  McCullough. 

The  Municipal  Electric  Company,  St.  Louis, 
Mo.,  has  notified  the  Board  of  Public  Improve- 
ment that  their  plant  is  now  in  readiness  to  com- 
mence operation  on  May  1,  as  per  contract  with 
the  city. 

The  Thomson- Houston  Electric  Company  have 
sold  to  the  Atchison  Gas,  Electric  Light  and 
Power  Company  a  300-light  direct  current  incan- 
descent machine. 

Detroit,  Mich. — Plans  have  been  adopted  for 
the  new  Union  Depot.  The  structure  will  be  four 
stories  high  and  of  brown  stone  and  pressed  brick, 
and  will  cost  about, $225, 000. 

The  Minneapolis,  Minn.,  Public  Library 
Board  are  considering  the  advisability  of  putting 
in  a  plant  to  do  their  own  lighting.  Their  build- 
ing is  already  wired  and  has  been  supplied  with 
current  from  a  central  station. 

A  new  company,  at  Minneapolis,  Minn.,  is 
soon  to  begin  the  manufacture  of  the  electric 
bread  baker  of  which  T.  E.  Hughes,  of  the  Pills- 
bury  Mills,  is  the  inventor. 

North  Minneapolis  Street  Railway  Company 
has  been  incorporated  to  construct  and  operate 
an  electric  railway  line  between  Minneapolis, 
Minn.,  and  Anoka,  Minn.,  a  distance  of  eighteen 
miles.  Mr.  Moen,  of  the  Robinson  &  Moen  Car 
Company,  of  Minneapolis,  is  the  president. 

The  Hannibal  Railway  Company,  Hannibal, 
Mo.,  are  changing  their  motive  power  to  elec- 
tricity and  have  contracted  with  the  Thomson- 
Houston  company  for  an  80  horse-power  generator 
and  three  motor  cars.  They  use  a  100  horse-pow- 
er Hamilton-Corliss  engine.  They  expect  to  ex- 
tend their  line  two  miles  soon. 

The  Thomson-Houston  Electric  Company,  of 
Clinton,  Iowa,  have  increased  their  capacity  by 
the  addition  of  a  1,000  light  alternating  current  in- 
candescent dynamo. 

Ground  was  broken  on  the  17th  for  the  new 
factory  to  be  erected  on  the  southwest  corner  of 
Woodward  avenue  and  Baltimore  avenue,  De- 
troit, Mich. ,  by  the  Detroit  Electrical  Works  Com- 
pany. 

Denver,  Col.,  is  to  have  a  new  office  building 
ten  stories  high,  to  cost  about  81,500,000.  The 
Equitable  Life  Assurance  Company,  of  New  York, 
is  to  furnish  the  necessary  capital,  and  it  is  pro- 
posed to  form  a  company  at  Denver,  known  as 
the  Equitable  Building  Company  to  erect  and 
maintain  the  building.  The  structure  will  be 
furnished  with  all  modern  appliances,  including 
electricity.  Hon.  Henry  R.  Walcott  is  one  of  the 
directors  of  the  enterprise. 

ErnestHoefer,  331  Rookery  Building, Chicago, 
has  just  taken  the  Western  agency  for  the  well- 
known  Trinidad  wires  made  by  the  Trinidad- 
Heiman  Insulated  Wire  Company  of  New  York. 
Mr.  Hoefer  has  for  some  time  been  the  Western 
agent  for  the  Bishop  Gutta-Percha  Company,  and 
has  made  a  number  of  large  sales  for  that  com- 
pany. 


The  Sperry  Electric  Company  have  installed  a 
40-light  arc  plant  for  H.  F.  Furber,  Chicago. 

The  Eddy  Electric  Manufacturing  Company 
have  just  established  a  Western  office  at  329 
Rookery  Building,  Chicago,  for  the  sale  of  their 
motors.  Mr.  G.  A.  Edward  Kohler,  formerly 
general  manager  of  the  Montague  Woodrough 
Saw  Company,  is  Western  manager  for  the  Eddy 
Company,  and  is  pushing  their  interests  to  the 
front  in  the  city  rapidly. 

The  Muskegon,  Mich.  Electric  Road  is  now 
in  operation,  the  first  trip  having  been  made  a 
few  days  ago,  and  is  a  complete  success.  It  is 
equipped  with  the  Short  system.  Two  60  horse- 
power generators,  driven  by  a  142  horse-power 
Buckeye  engine  furnish  the  electric  power. 

Electric  Club. — Among  visitors  at  the  club 
this  week  were  E.  Ratheman,  Ber.in,  Germany ; 
Geo.  P.  Wilson,  Philadelphia ;  A.  E.  Graham, 
Pueblo,  Col. ;  Edwin  W.  Tucker,  San  Francisco ; 
Geo.  N.   Black,  Springfield,  111. 

Carroll  &  Powell,  of  St.  Louis,  Mo.,  have 
purchased  complete  lighting  outfits  for  two  steam- 
boats. They  will  use  the  Thomson-Houston  arc 
and  focusing  lamps,  together  with  headlights  and 
reflectors. 

New  Companies. — The  South  Side  Electric  Com- 
pany, at  Chicago,  to  furnish  light  and  power  ; 
capital  stock,  $500,000 ;  incorporators,  W.  J. 
Buckley,  Monroe  L.  Willard  and  Henry  M.  Wolf. 

Colby  Electrical  Specialty  Company,  at  Chicago  , 
to  manufacture  electrical  specialties  ;  capital  stock, 
$100,000  ;  incorporators,  E.  J.  Colby,  S.  A.  Mer- 
rick and  David  Aaron. 

Excelsior  Power  and  Heat  Company,  at  Chi- 
cago ;  for  the  manufacture  and  distribution  of 
heat,  steam  and  power  ;  capital  stock,  $800,000  : 
incorporators,  Henry  W.  Ames,  J.  F.  Barrett  and 
Thomas  E.  Barrett. 

Oregon  and  Forrest  City,  Missouri,  are  talk- 
ing up  an  electric  motor  line  to  connect  them- 
selves. They  intend  to  run  both  passenger  and 
freight  service  between  the  two  towns,  and  also  to 
light  the  cities  by  electricity. 

The  Standard  Stamping  Compan*y,  of  St.  Louis, 
Mo. ,  will  install  a  Thomson-Houston  plant  of  2co 
direct  current  incandescent  lights. 

The  Minneapolis,  Minn.,  City  Council  are 
considering  the  advisability  of  installing  a  muni- 
cipal electric  lighting  plant.  Under  the  present 
contract  with  the  gas  company  the  cost  per  year 
for  city  lighting  is  about  $170,000,  and  it  is  esti- 
mated that  with  its  own  plant  the  city  can  do  the 
work  for  about  $35,000  per  year.  Mr.  J.  M.  Len- 
non,  a  prominent  electrical  engineer  of  Minneap- 
olis, has  prepared  a  detailed  estimate  for  the  entire 
plant  which  has  been  laid  before  the  city  council. 
The  estimate  is  for  a  7,000  light  20  candle  power 
alternating  incandescent  plant,  all  wires  to  be  un- 
derground within  the  fire  limits,  and  overhead  out- 
side. The  territory  to  be  lighted  extends  over 
about  twenty  square  miles  and  the  incandescent 
system  has  been  selected  because  of  the  great  num- 
ber of  shade  trees.  The  estimated  cost  of  the 
plant  complete,  includingsteam  plant,  is  $225,000. 
The  plan  is  to  use  the  east  and  west  side  pumping 
stations  as  generating  stations  for  the  new  plant. 
The  matter  is  now  in  the  hands  of  the  city  engi- 
neer and  is  being  watched  with  interest. 

Obituary. — In  the  death  of  E.  S.  Hewson,  which 
occurred  at  Chicago,  April  19th,  the  electrical  fra- 
ternity is  again  called  upon  to  bear  a  loss  Mr. 
Hewson  was  but  twentw  eight  years  of  age  but  had 
long  been  engaged  in  electrical  work,  and  was  an 
active  member  of  the  Chicago  Electric  Club.  He 
had  long  been  associated  with  the  Westinghouse 
interests  and  was  at  the  time  of  his  death  super- 
intendent for  that  company.  Mr.  Hewson  was 
born  at  Newark,  N.  J.  Soon  after  leaving  school 
he  entered  the  factory  of  the  Weston  Company,  at 
Newark,  and  when  that  company  passed  into  the 
hands  of  the  United  States  Company  he  came  to 
Chicago  as  an  expert  of  the  U.  S.  Company  and 
afterwards  became  superintendent  of  construction 


for  them.  Liter  when  the  United  States  Company 
passed  into  the  hands  of  the  Westinghouse  Company 
Mr.  Hewson  occupied  the  same  position  for  the 
latter  company.  Mr.  Hewson's  death  will  be  re- 
gretted by  all  who  knew  him.  Pneumonia, 
brought  on  by  an  attack  of  the  influenza  some 
months  ago,  was  the  cause  of  his  death.  He  was 
laid  to  rest  at  his  old  home  Newark,  N  J.  Aci  m- 
mittee  was  appointed  from  the  Electric  Club  to  take 
proper  action  regarding  his  death. 

Mr.  Etiward  Laselle,  of  the  Southwestern 
Electrical  Supply  Company,  Kansas  City,  Mo.,  has 
been  in  the  city  this  week  attending  to  business, 
and  spent  some  time  visiting  with  friends  at  the 
Electric  Club. 

Mr.  J.  E.  Wilson  has  assumed  charge  of  the 
Western  office  of  J.  A.  Grant  &  Co.,  in  this  city, 
and  will  push  the  sale  of  the  Mcintosh  engine. 
Mr.  Wilson  has  been  associated  with  Mr.  H.  E. 
Glasier,  whose  death  was  announced  last  week,  in 
the  managment  of  the  Western  office  since  it  was 
established,  and  was  formerly  connected  with  the 
eastern  office  of  the  company. 

St.  Louis,  Mo. — A  bill  has  been  introduced  in 
the  Council  to  permit  the  Postal  Telegraph  Com- 
pany to  tear  up  the  streets  along  their  main  line 
and  place  their  wires  underground.  This  is  the 
first  attempt  by  any  telegraph  company  to  place 
their  wires  underground  in  this  city.  The  plan  is 
simply  to  use  two  3  inch  iron  pipes  in  each  of 
which  will  be  placed  a  cable  of  about  25  wires. 
The  underground  system  will  extend  about  a  mile, 
and  the  change  will  cost  about  $10,000.  It  is  ex- 
pected that  the  wires  will  all  be  underground,  the 
poles  removed,  and  the  street  repaired  within  two 
months  after  the  passage  of  the  ordinance. 

Mr.  Jean  A.  Wetmore,  representing  the  Nor- 
wich Insulated  Wire  Company,  of  New  Yoik. 
is  in  the  city  this  week  pushing  the  sale  of  the 
paper  insulated  wire  which  his  company  is  plac- 
ing on  the  market.  Mr.  Wetmore  reports  sev- 
eral large  orders  for  this  wire  and  is  very  enthu- 
siastic over  it  Paper  insulated  svire  has  been 
used  in  telegraph  and  telephone  work,  but  its 
adoption  for  underground  and  lighting  work  is 
new. 

The  Chicago  Arc  Light  and  Power  Company 
are  this  week  placing  in  two  miles  of  No.  6  wire, 
having  a  5  32  inch  paper  insulation,  and  the  De- 
troit Arc  Light  and  Power  Company  will  place 
three  and  a  half  miles  of  the  same  next  week- 
F.  M.  I. 

LARGE  SALES  OF  C.  &  C.  MOTORS. 


The  C.  &  C.  Company  of  New  York  report  the 
following  sales  :  Edison  Electric  Illuminating 
Company,  B  ooklyn,  one  3  horse-power  for  venti- 
lating station,  and  one  y2  horse-power  for  fan  out- 
fit. 

One  1  horse-power  to  Pennsylvania  R.  R.  shops. 
Altoona,  Pa. 

One  10  horse-power  to  American  Press  Associa- 
tion, Chicago,  III. 

One  1  horse-power  to  Messrs.  Gahl  &  Lembke, 
21  Union  square,  N.  Y. 

One  2  horse-power  to  T.  H.  Porter,  Stamford, 
Conn.,  to  run  elevator. 

One  2  horse-pover  to  Edison  Illuminating 
Company,  Newport,  R.  1. 

One  10  horse-power  to  Sunday  Telegram,  Har- 
risburg,  Pa. 

One  1  horse-power  to  First  Presbyterian  Church, 
Easton,  Pa. 

One  1  horse-power  to  J.  H.  Simpson,  154  W. 
23d  street,  to  run  ventilating  fan. 

One  2  ho^e-power  to  Edison  Electric  Illumi- 
nating Company,  432  Fifth  avenue,  N.  Y. 

One  8  horse-power  to  the  Solomon  Lord  Build- 
ing, 18th  street  and  Broadway,  runmng  elevator. 

One  1  horse-power  to  "Thomp>on's,"  at  25 
East   iith  street,  N  Y.,  running  ventilating  fans. 

One  1  horse-power  to  Warren  &  Witherell,  201 
Hanover  street,  Boston,  Mass.,  to  run  coffee 
grinding  machine. 

One  2  horse-power  to   St.  Thomas  Church,  53d 
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N.  V..  to  run 


ventilating 


street   and    Broadway 
fans. 

One  1  horse-power  to  Eiison  Electric  Illumi- 
nating Co  ,  Fall  River.  Mass. 

One  i  horse  power  to  C.  M.  Gage,  Champion 
Card  &  Paper  Co.,  Pepperell,  Miss. 

On-  power  to  Fletcher  &  Co.,  Portland. 

Maine,  to  run  elevator. 

One  5  horse  power  to  Dr.  Kilborne,  Pres.  of 
Seattle  Electric  Railway  ft  Power  Co.,  Seattle. 
Washington. 

One  2  horse-power  to  Rvan  Bros.,  Appleton, 
w:5. 

One  i  horse-power  to  Court  Journal  Publishing 
Co..  60S  F  St..  Washington  D.  C.  to  run  press. 

One  2  horse-power  to  B.  F.  Robinson,  21 
Broadway,  Lawrence.  Mass.  to  run  lathe. 

One  5  horse-power  to  Fell  &  Joseph,  Wilmington, 
Del.  to  run  elevator. 

One  4  horse-power  to  Bradley  Fertilizer  Co.,  N. 
Weymouth,  Mass. 


A  NEW  AND  EFFICIENT    DRV    BATTERY. 
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HIMMER  t  ANDERSON  S  DRY  BATTERY. 

penditure  of  material,  as  is  the  case  in  most 
other  batteries  and  when  it  is  at  rest  it  recuper- 
ates. Another  important  feature  of  the  battery 
is  its  cleanliness  The  cell  is  hermetically 
sea'ed  excepting  a  small  hole  at  the  top  through 
which  certain  chemicals  are  poured  for  the  re- 
newing of  the  batter}'  when  the  charge  is  ex- 
hausted. There  is  no  corro-ion  at  the  contact 
points  and  no  creeping  salts.  The  battery  is 
very  neat  in  appearance  and  is  not  affected  by 
extremes  of  temperature. 

It  is  the  only  dry  battery  on  the  market  that 
can  be  chemicallv  restored  when  it  has  run 
down.  This  is  done  by  -imply  pou'ing  in  the 
hole  referred  to  above  a  special  chemical  solu- 
tion, which  is  absorbed  by  the  carbon  element 
within  the  cell. 

The  voltage  and  amperage  of  this  battery  are 
remarkably  high,  as  was  demonstrated  to  us  by 


actual  measurement  The  internal  resistance  of 
the  cell  is  .25  of  an  ohm  and  the  electromotive 
force  155  volts. 

This  batter}-  has  real  merit  and  is  giving  ex- 
cellent satisfaction  t  '  all  who  use  them.  The 
fact  that  it  can  be  chemically  renewed  over  and 
over  again  is  a  great  point  in  its  favor,  and  fr 
an  economical  point  of  view  this  battery  has, 
for  th's  reason,  no  equal  of  its  class. 

Messrs.  Himmer  and  Anderson,  of  20  Vesey 
street,  are  the  manufacturers  and  they  report  that 
their  facilities  are  taxed  to  supply  the  demand  for 
their  batteries 


A  HANDY    PORTABLE    ELECTRIC    LAMP. 


TRAIN  SIGNALING. 


The  accompanying  illustration  is  that  of  a  dry 
battery  which  has  recently  been  put  on  the 
market  and  which  posses^es  some  features  that 
are  worth  special  mention.  The  ptincipal  fea- 
ture of  this  battery  is  the  method  of  chemical  v 
restoring  or  renewing  it,  when  the  chemicals 
have  been  expended.  This  is  done  in  the  man- 
ner to  be  described  later  on.  The  battery  is  of 
the  open  circuit  class,  and  is  adapted  to  all 
kinds  of  work  usually  done  by  open  circuit  bat- 
teries.    When  it  is  not  at  work  there  is  no  ex- 


It  is  proved,  to  the  extent  of  $io,ooo,oco 
damages  every  year,  by  accidents,  resulting 
from  breiking  in  two  of  passenger  and  freight 
trains  that  the  present  methods,  or  lack  of  them, 
for  communication  from  any  part  of  a  train  with 
the  engineer  are  meagre  enough.  Now.  this 
should  not  be  when  such  devices  as  the  Johns- 
ton Klectric  Train  Signal  exist.  Here  is  an  elec- 
tric appliance  which  cannot  fail  to  accomplish 
its  rapid  errand.  It  is  a  continuous  wire  or 
cable,  coupled  between  cars,  and  is  an  open  cir- 
cuit constantly,  unless  the  couplers  are  pulled 


COUPLING     DISCONNECTED. 

apart  or  the  current  closed  by  pressing  the  but- 
tons which  in  passenger  cars  are  tapped  into 
the  cable,  then  the  gong  rings  continually  in  the 
cab  or  a  signal  has  been  given.  Th  s  device  is 
constructed  upon  the  most  solid  basis.  The 
push  buttons  are  sealed,  and,  like  the  couplers 
are  impervious  to  rust,  water  and  dust.  The 
levers  inclosed  in  the  rubber  couplers  are  com- 
posed of  non-corrosive  bronze  and  in  every  part 
the  details  are  absolutely  complete.  This  state- 
ment is  endorsed  by  the  State  Railroad  Com- 
missioners, the  Superintendent  of  the  Boston, 
Revere  Beach  and  Lynn  Railroad,  Professors 
Lovejoy,  Buck  an  1  Pearson,  electric  experts  and 
numerous  railroad  magnates  who  have  used  the 
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device.  The  Johnston  apparatus  can  be  hung  in 
the  same  hangers  as  the  present  bell  cords.  The 
repairs  are  trivial  and  the  only  cost  in  2  or  3  years 
would  be  a  renewal  of  the  dry  buttons,  so  that 
the  expense  of  the  device  wTould  not  be  as  great 
as  the  present  bell  cord,  which  is  either  break- 
ing the  windows  or  continually  parting,  to  say 
nothing  of  the  vast  outlay  annually  for  loss  of 
life  and  property. 

Bad  Blood  Between  Them. — Mayor  Grant 
and  Dr.  S.  S.  Wheeler,  the  expert  of  the  Board 
of  Electrical  Control,  had  a  little  tilt  on  April 
23,  regarding  the  effect  of  heat  in  the  down 
town  subways.  Mr.  Wheeler  suggested  that  as 
no  remedy  could  be  expected  at  present,  the 
electric  companies  be  allowed  to  string  over- 
head wires  for  a  short  time.  At  this  the  Mayor 
got  angry  and  asked  Mr.  Wheeler  why  he 
made  such  a  proposition  without  any  know- 
ledge of  the  facts.  The  steam  pipes  were  to 
be  put  in  good  order  on  Broadway.  Things 
got  tangled  then  and  the  Mayor  adjourned  the 
meeting  by  abruptly  withdrawing. 

Removal. — On  account  of  increasing  business 
the  United  States  Electric  Safety  Company,  of  this 
city,  have  removed  to  291   Broadway,  third  floor. 


The  illustration  given  below  is  that  of  a  port- 
able electric  lamp  devised  by  Mr.  L.  Bristol,  of 
France. 

The  lamp  is  particularly  applicable  for  use  in 
dangerous  situations,  such,  for  example,  as 
coal  mines,  powder  mils  and  magazines,  chemi- 
cal laboratories,  etc.  The  current  is  provided 
by  an  accumulator  inclosed  within  a  po'i-hed 
wood  box,  on  the  face  of  which,  for  the  above 
purposes,  the  lamp  is  fixed  within  a  strong  glass 
dome,  D,  and  backed  by  a  reflector.  The  box 
has  a  metal  lid  with  a  projecting  kig,  which 
covers  one  of  the  charging  terminals,  so  that 
when  the  lid  is  closed  the  batterv  cannot  be 
short-circuited.  The  lid  also  carries  a  lock,  a, 
by  which  it  can  be  secured  ;  a  pin  on  this  lock 
fixes  the  glass  dome  against  being  unscrewed. 
The  holders  of  the  glow  lamp  are  attached 
the  one  to  the  positive  terminal  P  of  the  battery! 
and  the  other  to  an  independent  plate,  between 
which  and  the  negative  terminal  of  the  battery 
through  a  groove  behind  the  plate  C. 


PORTABLE    ELECTRIC    LAMP. 

The  battery  plates  B  are  of  special  construc- 
tion, designed  to  give  them  such  a  degree  of 
>e^  -cohesiveness  and  rigidity  that  no  additional 
metal  ic  support  is  required.  There  is  mixed 
with  the  active  material  a  suitable  proportion  of 
fibrous  substance,  and  the  whole  is  marie  into 
a  paste.  This  is  cast  in  moulds,  a  conductor 
being  inserted  in  each  plate  to  aid  the  flow  of 
the  current.  The  plates  are  then  gently  press  d 
and  dried.  A  hollow  plug,  6,  is  provided  for 
the  escape  of  the  gas  given  off  during  charging. 

The  following  are  some  data  with  regard  to 
these  lamps. 


Candle- 
power. 

1 


Hours  of 
Light 
10 
.       15 

5     •• 


Weight. 

lb   oz 

3    6 

5    4 

t  12 


Height, 
in. 

5:-- 

•     4 


The  Electric  Light  in  Sugar  Factories  — A 
correspondent  writing  from  Huy  (Belgium), 
says  :  ''The  electric  light  is  every  day  making 
fresh  conques  s  in  our  country.  Last  year  the 
large  central  factories  of  Wanze  had  an  installa- 
tion set  up  as  a  trial.  The  important  advantages 
and  economy  of  this  form  of  lighting  have  led 
the  directors  to  decide  on  installing  it  in  it*  ten 
works.  These  installations  have  been  entrusted 
to  a  Brussels  firm,  Bouckaert  ft  Co. 

India  Lighting. — The  Governor  of  India  con- 
templates taking  in  hand  the  electric  lighting 
of  r-ecunderabad.  one  of  the  largest  and  most 
important  of  its  military  cantonments. 

Electric  Light  in  Ireland. — Galway  and 
Drogheda  intend  to  adopt  electric  lighting  in  the 
streets. 
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ANOTHER    SOUTHERN    ELECTRIC   RAIL- 
WAY. 


We  note  with  interest  in  a  list  of  recent 
Sprague  railway  contracts,  furnished  us  by  the 
Sprague  Electric  Railway  &  Motor  Company 
that  a  number  of  these  came  from  Southern 
States. 

This  portion  of  the  country  has  been  up  to 
this  t  me  rather  slow  in  adopting  methods  for 
street  railway  propulsion,  but  the  fact  is  evident 
that  this  slowness  is  growing  less  cont  nually. 
One  of  the  largest  of  these  contracts  made  by 
the  Sprague  Company  is  that  with  the  Augusta 
Street  Railway,  the  principal  street  railway  in 
Augusta,  Ga.  The  equipment  of  this  road, 
which  will  be  in  operation  before  very  long, 
will  be  first-class  in  eveiy  resptct.  The  cars  to 
be  equipped  with  electric  motors  are  16  in  num- 
ber, and  each  will  carry  two  15  horsepower 
motors,  At  the  station  the.  generating  plant  will 
consist  of  two8o, 000- wait  dynamos  for  supply- 
ing the  nece-sary  current  for  the  line  which  will 
be  more  than  1 5  miles  in  length.  The  line  of  the 
route  pas  es  the  Union  depot  opera  house,  and 
the  principal  points  of  interest  in  the  city. 
After  leaving  the  center  of  the  city,  the  strettcar 
tracks  are  laid  in  the  center  of  the  boulevard  in 
the  residential  districts  in  which  the  roadway 
lies  on  each  side.  The  center  strip,  which  oc- 
cupies a  space  of  about  60  feet  between  the 
roadways,  contains  a  double  row  of  large  elm 
trees  running  the  entire  length  of  the  boulevard, 
so  that  the  poles  required  for  span  work  are  al- 
most entirely  hidden  by  the  foliage,  and  are  so 
rendered  unobjectionable  even  to  the  most 
critical  eye.  The  space  between  the  tracks  will 
be  covered  with  turf,  so  that  the  tracks  will  not 
eb  noticeable  at  a  little  distance.  It  is  hoped 
that  five  cars  will  be  in  operation  by  May  15th, 
and  the  rest  of  the  equipment  will  be  in  opera- 
tion by  June  15th 


Accumulator  Cars  in  Paris. — About  six 
months  ago  the  Northern  Tramway  Company,  in 
Paris,  commenced  the  running  of  four  electric 
tram-cars  on  the  line  from  Levallo:s  to  La 
Madeleine.  The  cats  are  self-coivained  or  ac- 
cumulator cirs,  and  were  originally  st  rted  as 
an  experiment  to  see  whether  accumulators 
could  be  satisfactori  y  employed  The  electri- 
cal energy  is  supplied  by  Faure-Sellon-Volckmar 
eel  s  having  twin  plates.  The  number  of  cells 
in  each  car  is  108.  The  connections  are  so  ar- 
ranged that  on  putting  the  cells  in  place  they 
are  automatically  grouped  thiee  in  series,  thus 
forming  four  groups  of  27  cells  each  These 
groups  can,  for  working  purposes,  be  coupled  in 
four  different  ways. 

A  Siemens  motor  is  placed  under  the  front  of 
the  car.  The  power  is  taken  from  the  motor  by 
an  endless  rope  running  over  a  set  of  gearing 
actuating  the  car,  and  which  reduces  the  speed 
of  the  motor  in  the  propotion  of  26  to  one. 
The  motor  is  reversed,  and  the  car  backed  by 
means  of  a  special  arrangement,  comprising 
double  V-shaped  brushes.  The  weight  of  the 
car  is  3^  tons,  making,  with  accumulators,  a 
total  of  five  tons  2^  cwt.  The  cars  each  carry 
50  passengers,  and  run  normally  at  6^  miles  an 
hour.  At  this  speed  on  the  level  the  power  re- 
quired is  4)4  electrical  H.P. ;  on  an  inc'ine  cf 
1  per  cent. ,  8  H.  P. ;  on  an  incline  of  2  per  cent. , 
11^  H.P.  At  5^  miles  an  hour,  on  a  gradient 
of  3  per  cent.,  12^  E.HP.  is  required;  and  15^ 
EH.  P.  is  necessary  on  a  4  per  cent,  gradient. 
When  running  at  3  miles  an  hour  on  a  gradient 
of  5  percent  the  E.H.P.  is  10^.  The  French 
Electric  Accumulator  Company  estimates  that 
the  cost  of  electric  traction  on  the  line  in  ques- 
tion amounts  to  30  centimes  per  car  kilometre, 
or  about  4^d.  per  car  mile. 

Wants  to  Manufacture  Electricity. — The 
Louisville  gas  company  has  decided  not  to  in- 
sist upon  its  exclusive  privilege  to  manufacture 
fuel  gas,  but  will  ask  for  an  amendment  to  its 
charter,  permitting  it  to  manufacture  elec- 
tricity. 


Gulcher's  Thermo  Battery. — Mr.  R.  J.  Giil- 
cher,  the  designer  of  the  Gulcher  dynamo,  has 
lately  brought  out  anew  type  of  thermo-electric  bat- 
tery. The  electro-positive  electrodes  are  hollow, 
and  consist  of  chemically  pure  nickel  tubei. 
Joined  to  these  are  the  electro-negative  cylindrical 
bars,  which  consist  of  an  alloy  of  antimony.  Each 
battery  consists  of  a  \J  shaped  channel  resting  upon 
the  base,  and  closed  at  the  top  by  a  slate  slab,  into 
which  the  nickel  tubes  are  fixed  in  two  rows.  The 
top  of  these  tubes  is  provided  with  a  perforated 
collar  of  soapstone,  so  that  the  gas  which  passes  up 
from  the  (J~snaPed  channel  is  emitted  from  these 
perforations  and  heats  the  junction  of  the  two 
metals  directly  above  the  perforators.  Above  the 
soapstone  collar  there  is  a  second  one  of  brass, 
which  protects  that  part  of  the  antimony  alloy  con- 
nected with  the  nickel.  The  negative  electrode, 
which  rests  on  the  top  of  the  nickel  tube,  turns 
outwardly  and  downwardly,  and  is  continued  in  a 
flat  copper  strip,  which  serves  as  a  cooling  medium, 
and  also  as  a  connection  to  the  next  element. 
Each  element  has  its  own  gas  outlet  and  a  separate 
heating  flame.  As  the  flames  are  very  small, 
enough  air  can  get  at  each  flame  to  effect  combus- 
tion in  the  same  way  as  in  the  Bunsen  burner,  and 
as  a  consequence  neither  soot  nor  carbonic  oxide 
gas  is  formed.  The  following  data  are  given  in  the 
Elektrotechnische  Anzeiger  concerning  the  con- 
sumption of  gas  and  electrical  energy  developed  by 
a  thermopile  of  50  elements.  The  consumption 
of  the  battery  amounts  to  about  8  cubic  feet  of  gas 
per  hour.  Its  E.  M.F.  is  4  volts,  and  its  internal 
resistance  0-48  ohm.  The  manufacture  of  this  bat- 
tery has  been  taken  up  by  the  well-known  firm  of 
Julius  Pintsch,  of  Berlin. 


The  Measurement  of  Electro-Magnetic 
Radiation. — At  the  last  meeting  of  the  Physical 
Society  of  Berlin,  Dr.  Rubens  spoke  on  the  em- 
ployment of  the  bolometer  for  observing  the 
electrical  radiations  of  Hertz  as  carried  out  by 
himsell  and  Dr.  Ritter.  Up  to  the  present  it 
had  not  been  found  possible  to  measure  the  in- 
tensity of  the  radiation,  owing  to  the  extraordi- 
narily minute  amplitude  of  the  oscilations ; 
but  the  speaker  had  been  able  to  carry  out  the 
determination  by  means  of  a  special  form  of 
bo  ometer.  It  consists  essentially  of  an  ac- 
curately balanced  primary  Wheatstone  bridge, 
two  of  whose  arms  are  again  converted  into 
secondary  Wheatstone  bridges.  If  a  current 
passes  through  one  of  them  its  resistance  is 
a  tered  by  the  rise  of  temperature  and  the  gal- 
vanometer gives  a  proportionate  throw.  A 
similar  effect  is  produced  by  a  wave  of  electri- 
cal radiation,  and  hence  its  amplitude  can  be 
measured  by  this  bolometer  when  once  it  has 
been  calibrated.  When  experimenting  with  the 
polarizing  wire-grating  it  was  found  that  there 
is  a  constant  relationship  between  the  intensity 
of  the  rays  which  pass  the  grating  and  the  angle 
of  inclination  of  the  wires  to  the  plane  of  os- 
ci  lation  of  the  rays.  It  was  further  observed 
that  the  energy  which  does  not  pass  the  grating 
is  reflected,  and  to  the  extent  of  98  per  cent., 
when  the  wires  are  at  right  angles  to  the  plane 
of  oscillation. 


The  Electric  Sugar  Frauds. — The  celebrated 
electric  sugar  fraud  case  was  recalled  on  April 
21st,  in  the  discharge  from  custody  of  some  of 
the  participants  in  the  swindle.  These  were 
Olive  E.  Friend,  Emily  Howard,  George  Hal- 
stead  and  Orrin  A.  Halstead,  and  all  of  them 
had  been  in  the  Tombs  for  sixteen  months  on 
account  of  their  connection  with  the  affair.  The 
prisoners  were  released  on  their  own  recogniz- 
ances, but  the  indictment  against  them  still 
stands. 

Business  Notices. — The  National  Electric 
Manufacturing  Company  has  been  organized. 
This  was  formerly  the  electrical  branch  of  the 
New  Haven  Clock  Company.  Their  offices 
will  be  situated  at  No.  14  Vesey  street.  Mr. 
J.  G.  Noyes,  the  efficient  electrician,  has  been 
elected  president  and  general  manager. 


INVESTIGATING  ELECTRICITY. 

The  Assembly  Committee  on  General  Laws 
met  in  this  city  on  April  19,  to  continue  its  in- 
vestigations in  electricity.  The  present  investi- 
gation has  for  its  object  the  advisability  of 
establishing  a  Board  of  Supervision  over  the 
electric  railroads  and  the  gas  and  steam  com- 
panies, and  what  authority  it  should  have. 

Frank  J.  Sprague,  Vice-President  of  the 
Sprague  Electric  Motor  Company  gave  some 
interesting  testimony  about  electric  railroads. 
Fully  97  per  cent,  of  the  electric  traction  in  this 
country,  he  said,  was  conducted  by  overhead 
wires.  There  were  three  s)  stems  of  furnishing 
electric  traction  for  street  cars,  the  storage  bat- 
tery, the  conduit  system,  and  the  overhead 
wires.  The  conduit  system  had  proved  a 
failure  after  a  number  of  costly  experiments, 
and  one  of  the  reasons  was  the  lack  of  proper 
sewerage  facilities.  It  had  been  found  to  be 
almost  impossible  to  keep  the  conduits  in  such 
a  condition  that  the  electric  currents  would 
not  be  interfered  with.  An  experiment  in  this 
system  was  abandoned  in  Boston  some  time 
ago.  The  climate  militates  against  it.  Such 
a  system  on  Broadway  would  cost  anywhere 
from  $50,oco  to  $125,000  a  mile,  if  properly 
constructed. 

"There  are  140  towns  in  the  United  States," 
said  Mr.  Sprague,  "where  electric  railroads  are 
in  operation.  There  are  about  225  of  these 
roads  running  150,000  miles  a  day.  This  re- 
presents about  2,000  cars  at  a  cost  of  $15,000 
to  $20,000  for  each  car.  The  storage  is  not 
yet  a  commercial  system.  The  weight  of  the 
batteries  necessary  to  propel  an  ordinary  car 
at  a  fair  rate  of  speed  is  very  heavy.  In  the 
overhead  system  the  potential  of  the  wire  is 
between  400  and  500  volts.  If  this  wire  breaks 
and  falls  into  the  street,  it  causes  a  short  cir- 
cuit, and  if  a  person  touched  it  he  would  get 
a  sharp  shock. 

Mr.  Sprague  did  not  consider  the  current 
used  in  the  overhead  system  dangerous  ;  there 
was  no  record  of  any  serious  injury  to  any 
employe  by  contact  with  the  wires,  and  he 
did  not  see  any  use  for  guard  wires. 

In  answer  to  a  question,  Mr.  Sprague  gave 
it  as  his  opinion  that  a  Board  of  Supervision 
over  electrical  operations  would  be  valuable 
if  the  members  were  impartial.  He  did  not 
think  underground  wires  in  the  subways 
should  be  placed  near  the  gas  and  steam 
pipes. 

The  meeting  of  the  Committee  on  April  21, 
related  chiefly  to  gas  and  steam  pipes  and  in- 
cidentally to  the  injurious  effect  of  these  on  the 
insulation  of  electric  conductors. 


THE  CRANDALL  ELECTRIC  PROTECTOR. 

Whenever  a  telegraph  or  a  telephone  wire 
enters  a  building  the  building  should  be  pro- 
tected against  abnormal  electric  currents.  The 
Crandall  Electric  Protector,  manufactured  by 
the  United  States  Electric  Safety  Company,  of 
New  York,  who  have  recently  organized  an 
eastern  company  under  the  name  of  the  New 
England  Electric  Safety  Company,  is  designed 
with  this  object  in  view,  and  it  is  one  of  the 
most  efficient  devices  of  its  class  in  the 
market.  It  affords  absolute  protection  against 
fire  from  overcharged  wires.  This  protector 
has  received  the  highest  endorsement  of  the 
Boston  Fire  Underwriter's  Union  and  New  Eng- 
land Insurance  Exchange,  and  is  absolutely  re- 
liable in  its  action.  All  of  the  weak  points  in 
instruments  of  this  class  have  been  overcome 
in  the  Crandall  Protector,  and  the  claims  made 
for  it  are  based  on  practical  experience  as 
testified  by  several  authorities  on  electrical 
matters. 

A  Curious  Effect. — If  a  chain  were  made  of 
alternate  links  of  platinum  and  silver,  and  a 
strong  current  passed  through,  the  platinum 
links  would  become  red  hot  and  the  silver 
would  remain  comparatively  cool. 


THE    ELECTRIC    AGE. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL     PATENTS      ISSUED     APRIL 
2  2  n  n 

425, S62.  Mukip'e  Telephonv.  John  J.  Carty, 
New  York,  N.  Y  ,  assignor  to  the  American  Bell 
Telephone  Company,  Boston,  Mass.  File!  Nov. 
13,  1889. 

425,863.  Telephone  System.  J<>hn  J.  Carty, 
New  York.  N.  Y. .  assignor  to  the  American 
Bell  Telephone  Co  npany,  Boston,  Mass.  Filed 
Nov.   13,  18S9 

425  866.  Electric  Railway  Car.  Mark  W. 
Dewey,  Syracuse.  N.  Y. ,  assignor  to  the  Dewey 
Corporation,   same  place.     Filed  Apr.  8,    1889 

425.S83        Electrically-Propel'ed    Car.        Ru- 

olf  M.  Hunter,  Philadelphia.    Pa.     Filed  Oct. 

1.  1889.      The   novelty   of  this  invention  con- 

ists  of  an  automa  ically  operating  regu'at'  r  to 

sreduce  the  current  in  the  motor  circuit,  upon 

the  speed  becoming  abnormal  through  careless 

handling  of  the  hand  op-rated  regulator. 

425  902.  Secondary  B  ttery.  Gustave  Philip- 
part,  Paris,  France.      Fi  e  1  Jan.  6,  18^0. 

425.911.  Eectric  Ra  lway.      Richard  V.  R 
Sill     Detroit.    Mich.,    assignor  of    one-half  to 
Strathearn    Hendrie,    same    place.     File i  Mar. 

13.  1*89. 

423.912.  Electric  Railway  Richard  V.  R 
Sill,  Detroit,  Mich  ,  assignor  of  one-half  to 
Strathearn  Hendrie,  same  place.  Filed  Mar. 
13.  1889. 

42c. 913.  Wire  Con iuit.  Andrew  J.  Smith, 
Soldiers'  Home.  Kan.  Filed  Sept.  17,  1889. 
This  is  an  electr  c  wire  conduit  made  of  hollow 
bricks  and  formed  .nto  a  street  curbing  certain 


NO.     426,082.        SAFE! I    CONNECTION. 

of  said  bricks  having  a  vertically  slidii  g  re- 
movable shutter  dovetailed  into  said  bricks, 
whereby  access  may  be  had  to  the  conduit. 

425,917.  Electric  Conductor.  Eugenio  Tor- 
tora,  Florence,  Italy.      Filed  Apr.   14,  1887. 

425,923.  Method  of  Operating  Synchronous 
Alternating  Current  Motor-'.  Carl  Zipernowsky, 
Buda-Pesth,  Maximilian  Deri,  Yienna,  and 
Otto  T.  Blathy,  Buia  Pe-th,  Austria-Hungary. 
Filed  Aug.  9,  1889  1  his  is  a  mode  of  operating 
a  synchronous  alternating  current  mot*  r  by 
starting  the  motor  without  short-circuiting  the 
magnet-windings  and  by  short-circuiting  them 
at  each  reversal  of  the  current  when  synchron- 
ism is  reached,  and  introducing  a  suitable  te 
sistance  in  the  supplying  circuit. 

425.950    Electric  Ra  lway.  Walter  H.  Kright 
New    York.   N.   Y.      Original   application  filed 
Mar.    13,  1886.      Divided  and    this  application 
filed  Sept  li,  1887. 

425  937.  >econdary  Battery.  Gustave  Philip- 
part,  Paris,  France.     Filed  Jan.  6,  1890. 

425  959  Galvanic  Battery.  Louis  M.  J.  C. 
C  Renard,  Mendon,  near  Paris,  France.  Filed 
Mar.  5,  1889 

425,961.  Electric  Conductor.  Philip  Seubel, 
New  York,  assignor  to  the  Edison  Machine 
Works,  Schenectady,  N.  Y.  Filed  Jan.  16, 
1889. 

425  963.  Electric  Switch.  Ernest  P.  Warner, 
Ch  cago,  111.     Filed  Feb.  2.  1889. 

425,964  and  425,965.  Electric  Railway  Sys- 
tem.    David   G.    Weems,    Baltimore,    Md.,    as- 


signor to  the  Elec.ric  Automatic  Transit  Com- 
pany. ,-ame  place.      Filed  July  27.  1889. 

425  966.  Elec  ric  Railway.  David  G.  Weems, 
Baltimore,  Md. .  ^ss  gnor  to  the  El  ctric  Auto- 
mat c  Transit  Company,  same  place.  Fi'ed 
Aug    1,  1889 


NO.     426.I97.        UNDERGROUND    CONDUIT, 

425  990.  Electric  Machine  for  covering  wire, 
etc.  Frank  E.  Davis,  B  ston,  and  John  Scott, 
Jr.,  Plymouth,  Mas<=.     Filed  Sept.  13,  1889. 

12:  991.  Electric  Motor.  Frank  E.  Davis, 
Bo  ton,  and  John  Scott,  Jr.,  Plymouth,  Ma's. 
Filed   Nov.  19,  1889. 

425.995.  Electric  Fan.  Philip  Diehl,  Eliza- 
beth, N.  J.      Filed  Sept.  24,  1889. 

425.999.  Process  of  manufacturing  Elec- 
trodes lor  Secondary  Batteries.  Ludwig  Epstein, 
Berlin,  Ge  many.     Filed  May  31,  1889. 

426.024.  Magnetic  Circuit  Closer.  John  von 
der  Kamme,  New  York,  N.  Y. ,  ass  gnor  of  one- 
half  to  James  Ward  Packard,  same  place.  Filed 
Apr    25,   1889. 

42^,049.  Electric  Switch.  James  P.  Norton, 
Detroit.  Mich  ,  assignor  to  the  Detroit  Electrical 
Work<.  same  place.      Filed  Feb.  20,  1890. 

426  055  Incandescent  Electric  Lamp.  James 
O  Packard.  New  Ycrk,  N.  Y..  assignor  to  the 
Westingh  use  Electric  Company,  of  Pennsyl- 
vania.    Fi'ed  Dec.  7,  1889. 

426,066.  Trolley  Support.  Frank  B.  Rae, 
Detroit.  M  ch.     Filed  Feb.  4,  1890. 

426, 0S2  Safety  Connection.  Elihu  Thom- 
s  n,  Lvnn.  Mass.  Original  application  filed 
Oct.  8, '1888,  Serial  No.  287,564.  Divided  and 
this  ap;  lication  filed  Aug.  5,  1889. 

426,102.  Electric  Railway  Contact.  Francis 
O.  Black  well,  New  York,  N.  Y.,  assignor  to  the 
Thomson  Houston  Electiic  Company,  of  Con- 
necticut.    Filed  July  23.  1889 

426,108  Saf-ty  Device  lor  Dynamos.  Frnest 
P.  CI  irk,  New  York,  N.  Y.,  assignor  to  the 
Clark  Electric  Company,  same  place.  Filed 
Deo.  30,  1889. 

426  109.  Safety  Device  for  Dynamos.  Ernest 
P.  Chrk.  New  York.  N.  Y. .  assignor  to  the 
Cla  k  Electric  Companv,  same  place.  Filed 
Dec   30    18S9. 


HO.     426,  26^.        ELECTRIC    RAILWAY    SYSTEM. 

426.110.  Safety  Device  for  Dynamos.  Ernest 
P.  Cla>k.  New  York,  N.  Y. ,  assignor  to  the 
Clark  Electric  Company,  same  place.  Filed 
Jan.    13.  1880. 

426,121.  Insu'ated  Joint.  Emil  F.  Gennert, 
New  York,  N.  Y.     Filed  Mar.  22,  1889. 

426,127.     System  of  Electrical    Distribution. 


Charles  I.  Kintner,  New  York,  N.  Y.  Filed 
Dec.  20,  1889. 

426,134.  Electiic  Signa'ing  Apparatus  for 
Hotels.  John  J.  Miller,  Ceveland,  Ohio,  as- 
signor to  |ames  P.  Langley,  East  Saginaw,  Mich. 
Filed  Feb.  15,  1889. 

426,153  Converter.  Edmund  Wagemann, 
Little  Rock,  Ark.,  assignor  of  six-sevenths  to 
John  D.  Adams,  Dean  Adams,  Oscar  Davis.  John 
W.  Davi<,  Horace  G.  Allis,  and  John  B.  Jones, 
all  of  same  place.     Filed  Aug.  22,  1889. 

426,156.  Fuse  Block.  Frederick  G.  Warrell, 
Philadelphia,  Pa.     Fled  Feb.  3,  1890. 

426  196.  Apparatus  for  Hauling  Through 
Electiic  Cabhs.  James  F.  Munsie,  Chicago, 
II.,  assignor  to  Thomas  L.  Coles,  New  York, 
N.  Y      Filed  May  8,  1889. 

426,197  Underground  Conduit  James  F. 
Munsie,  Chicago,  ill.,  assignor  to  Thomas  L 
Coles,  New  Yo.k,  N.  Y.     Filed  May  6,  1889 

426.198.  insulator.  James  F.  Munsie, 
Brooklyn,  N.  Y. ,  assignor  to  Thomas  Leonard 
Coles,  same  place.     Filed  Oct.  29,  1889. 

426.199.  Duct  for  Electric  Conductors  James 
F  Munsie,  Brooklyn,  N.  Y.,  assignor  to  Thomas 
Leonard  Coles,  same  place.     Filed  Oct.  29,  1889. 

426  2co.  Flexible  Connector.  James  F.  Mun- 
sie, Brooklyn,  N.  Y.,  ass  gnor  to  Thomas 
Leonard  Coles,  same  place.  Filed  Oct.  30. 
1889. 

426.201.  Insulating  Lining.  James  F.  Mun- 
sie, Brooklyn,  assignor  to  Thomas  L.  Coles, 
New  York,  N.  Y.     Filed  Jan.  17,  1890. 

426.202.  Insulating  Compound.  James  F. 
Munsie,  Brooklyn,  a  s  gnor  to  Thomas  L. 
Coles,  New  York,  N   Y.     Filed  Jan.  17,  1890. 


NO.    426,348.       DYNAMO    ELECTRIC    MACHINE. 

426,203.  Insulator.  James  F.  Munsie.  Bro  k- 
lyn,  assignor  to  Thos.  L  Coles,  New  York,  N. 
Y.      Filed  Jan.   17,  1890 

426  204.  Binding  Post  James  F.  Munsie, 
Brooklyn,  assignor  to  Thomas  L.  Coles,  New 
York.  N.  Y.     Filed  Jan.  17,  1890. 

426.205.  Duct  for  Electric  Conductors. 
J«mes  F.  Munsie,  Brooklyn,  assignor  to  Thomas 
L.  Coles,  New  York,  N.  Y.  Filed  Jan.  17, 
1890. 

426.206.  Man  Hole  for  Underground  Elec- 
tric Conduits.  James  F.  Munsie.  Brooklyn,  as- 
signor to  1  homas  L.  Coles,  New  York,  N.  Y. 
Filed  Jan.  22    1890. 

426,222  Electric  Railway  Signal.  Geo.  A. 
Tower,  Richmond,  Va.      Filed  June  14,  1889. 

426,247.  Electro  Magnetic  Instrument.  Pat- 
rick B.  Delany,  South  Orange,  N.  J.  Filed  Jan. 
30,  1890. 

426.269.  Electric  Railway  System.  Lud- 
wig Gutmann,  Fort  Wayne,  Ind.  Filed  Jan. 
5,    1889. 

426,317.  Coupling  for  Electric  Cars.  Louis 
Pfingst.  Boston.  Mass.     Filed  Feb.  27,  1890. 

426.3^5.       Armature     for    Electric     Meters 
Oliver  R.     Shallenberger,   Rochester,   assignor 
to  the  Westinghouse    Electric  Company,  Pitts- 
burg. Pa.     Filed  Jan.  16.   1890. 

426,348.  Dynamo  Electric  Machine.  Merle 
I.  Wightman  and  Elihu  Thomson,  Lynn, 
Mass,  assignors  to  the  Thomson  Houston 
Electric  Company,  of  Connecticut.  Filed  Sept. 
17,  ii 
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WHAT  IS  A  PATENT? 

BY  CHAS.    J.    KINTNER,   C.    E. 

Just  how  few  inventors  have  ever  seriously 
isked  themselves  this  question,  and  have  can- 
didly sought  an  intelligent  answer,  is  evidenced 
by  the  enormous  number  of  absolutely  worth- 
less patents  granted  by  the  Patent  Office.   More 
than    15,000   patents    for   electrical   inventions 
jhave    been    granted    since    the   first  electrical 
patent  was  issued,  and  of  this  enormous  num- 
Iber  it  is  safe  to  say  that  not  more  than    10  per 
cent,    have     recompensed    the     patentees    in 
Jamounts    equal    to    the    government    fees,    of 
j$35  in  each  case.     To  the  careful  and  painstak- 
ing expert  familiar  with  patent  property  and  its 
value  when  properly  protected,  it  is  a  matter  of 
(wonder  how  great  a  number  of  valuable  elec- 
Itrical  inventions  are  absolutely  lost  to  inventors 
(through  worthless  patents. 

I  •  A  patent  is  a  grant  in  the  nature  of  a  con- 
tract  between   the    inventor    and    the   public, 
(based  upon  mutual  considerations;  those  of  the 
linventor  being,  that  he  will  give  to  the  public  a 
I  full,  free,  and  exact  disclosure  of  his  invention, 
land  of  the  best  manner  of  making,  compound- 
ling,  constructing,  and  using  the  same,  and  that 
Ithe  description  shall  be  in  such  full,  clear,  and 
(exact  terms  as  will  enable  anyone  skilled  in  the 
art  to  which  it  relates  to  make  and  use  it ;  that 
he  will  follow  this  description  with  a  distinct 
and  well-defined  claim,  clearly  pointing  out  the 
feature  or  features  which  he  regards  as  his  in- 
dention or  discovery.    In  the  preparation  of  this 
description,  it  is  the  intent  of  the  law  that  the 
inventor  shall  point  out,  if  his  invention  be  an 
(improvement,    the  distinguishing   features  be- 
tween that  which   is  novel  with  him  and  that 
which  has  gone  before. 

The  consideration  upon  the  part  of  the  public 
is,  that  it  will  grant  to  the  inventor,  for  the 
afore?aid  disclosure,  unlimited  protection  in  the 
free  and  exclusive  right  to  make,  use  and  vend, 
or  sell  the  invention  described  and  claimed 
throughout  the  United  States  and  Territories 
thereof,  for  a  period  of  seventeen  years  from  the 
date  of  signing  of  the  contract  by  the  Secretary 
of  the  Interior  and  the  Commissioner  of  Patents, 
I  with  the  distinct  understanding  that,  at  the  end 
of  this  period  the  invention  is  to  become  the 
property  of  the  public. 

The  law  presupposes  that  an  inventor  who 
files  an  application  for  a  patent  is  an  expert  in 
the  art  to  which  his  invention  is  applicable  ;  it 
presupposes  that  he  is  well  versed  in  the  ex- 
isting state  of  the  art ;  it  presupposes  that  he 
knows  enough  of  contract  law  to  give  to  the 
descriptive  portions  of  his  contract  such  scope 
as  will  fully  protect  his  interests  ;  it  presupposes 
that  he  is  conversant  with  the  rules  of  practice 
governing  the  prosecution  of  the  application  to 
patent  issue  ;  it  presupposes  that  he  is  thorough- 
ly conversant  with  the  doctrine  of  equivalents, 
and  is  so  far  versed  in  the  principles  of  patent 
law  enunciated  in  the  Federal  and  Supreme 
Courts  of  the  United  States  as  to  have  a  fair 
appreciation  of  that  which  constitutes  inven- 
tion. 

The  revised  statutes  recognize  four  classes  or 
types  of  patentable  inventions  ;  namely,  a  new 
and  useful  art ;  a  new  and  useful  machine ;  a 
new  and  useful  article  of  manufacture,  and  a 
new  and  useful  composition  of  matter,  or  any 
improvement  thereon. 

The  law  presumes  that  the  inventor  is  capable 
of  pointing  out  in  his  specification  to  which  of 
these  types  his  invention  belongs,  and  that  he 
has  prepared  his  specification  as  descriptive  of 
this  particular  type,  so  that  when  a  suit  is 
brought  in  Court,  based  upon  the  claims  of  his 
patent,  a  shrewd  patent  lawyer,  backed  by  an 
equally  shrewd  expert,  will  not  be  enabled  suc- 
cessfully to  attack  the  theories  advanced,  mode 
of  operation,  or  to  in  any  way  make  it  appear 
that  the  patentee  has  disclosed  an  inoperative 
invention,  or  sought  to  obtain  a  patent  for  more 
than  was  his  just  right,  or  has  wrongly  classified 
his  invention. 


On  the  part  of  the  public  the  Government  has 
provided  a  system  of  self-protection  in  the 
nature  of  an  Expert  Examining  Corps,  embrac- 
ing now  about  thirty  principal  examiners,  with 
their  individual  corps  of  assistants,  the  princi- 
pal examiner  being  an  acknowledged  expert, 
presumably  as  well  versed  in  his  particular  art 
as  can  be  found. 

Under  this  condition  of  affairs  the  inventor 
finds  himself  confronted  with  a  critical  expert 
who  makes  it  his  duty  oftentimes  unnecessarily 
to  limit  the  scope  and  the  claims  of  an  applica- 
tion, and  to  raise  objections  which,  if  properly 
parried  by  a  skillful  expert,  can  be  overcome. 
At  the  outset,  then,  the  inventor  finds  himself 
confronted  with  an  expert  whose  duty  it  is  to 
protect  the  public  interest  by  limiting  his  (the 
inventor's)  portion  of  the  contract  in  every  pos- 
sible way.  There  is  nothing  in  the  revised 
statutes  which  makes  it  the  duty  of  an  examiner 
to  give  aid  or  counsel  to  an  applicant  for  a 
patent  ;  in  fact,  the  presumption  is  that  the  in- 
ventor is  able  to  meet  and  cope  with  every 
argument  which  the  skilled  expert  examiner  is 
expected  to  advance. 

How  many  inventors  are  there  in  any  of 
the  arts  to-day  who  are  capable  of  presenting 
their  cases  before  the  Patent  Office  in  such  a 
light  as  to  obtain  for  themselves  their  just 
rights,  based  upon  a  patent  contract?  Indeed, 
it  may  be  asked  with  much  pertinency,  whether 
or  not  even  skilled  patent  solicitors,  with  the 
aid  of  the  inventors  themselves,  can  always 
fullfil  the  requirements,  unless  such  solicitors 
be  also  acknowledged  experts  in  the  particular 
art 

It  is  a  remarkable  fact  that  inventors,  as  a 
class,  are  excessively  careless  and  shiftless  in 
the  protection  of  their  interests  by  patents.  In 
the  transfer  of  real  property,  or  in  entering 
into  a  contract  where  monied  interests  are  in- 
volved, the  average  business  man,  as  a  rule, 
is  very  careful  to  procure  the  best  legal  and 
expert  talent  in  securing  valid  titles  and  con- 
tracts in  his  interest,  while  to  patent  matters 
there  seems  to  be  a  general  and  well  accepted 
impression  among  the  majority  of  inventors 
that  simply  to  secure  the  seal  of  the  Patent 
Office,  and  the  signature  of  the  Commissioner 
of  Patents,  is  a  guarantee  of  protection  for  all 
that  is  described  and  shown  in  the  patent 
specification. 

They  do  not  understand  that  whenever  a 
valuable  invention  is  protected  by  the  seal  of 
the  government,  it  is  immediately  subjected  to 
the  scrutiny  of  shrewd  lawyers  and  skilled  ex- 
perts, who  make  it  their  duty  to  pick  it  to 
pieces,  and  expose  all  the  vulnerable  points 
of  attack  which  can  be  made  an  issue  in  a  court 
of  law. 

There  are  instances  on  record  in  the  courts 
where  patents  have  been  rendered  absolutely 
valueless  because  the  inventor  had  secured  and 
claimed  a  machine  when,  in  reality,  his  inven- 
tion was  an  art,  or  an  improvement  in  an  art ; 
that  is  to  say,  his  invention  consisted  in  per- 
forming certain  steps  or  acts  whereby  a  certain 
result  was  obtained  independent  of  any 
mechanism,  while  the  mechanism  whereby 
the  result  was  obtained  was  found  to  be  old. 

The  practice  laid  down  in  the  Supreme  Court 
decision  in  the  case  of  Miller  v.  Bridgeport 
Brass  Company,  precludes  the  possibility  of 
the  reissue  of  a  patent,  once  granted,  with 
broadened  or  expanded  claims,  or  the  reissue 
of  a  patent  for  one  class  of  invention  as  a 
method,  when  it  had  been  originally  granted 
for  another  class  as  a  machine. 

Our  American  patent  system  has  reached 
such  a  stage  of  advancement  in  the  various 
arts,  that  under  the  present  exacting  system  of 
practice  in  the  Patent  Office,  it  is  not  possible 
for  any  one  person,  or  firm  acting  as  solici- 
tors, to  do  justice  to  all  inventors  in  all  the 
arts. 

The  time  has  come  for  specialists  in  patent 
practice,  as  in  other  branches  of  the  law,  and 
as  he  who  would  assure  himself  of  a  valid  UU? 


to  his  real  property,  now  looks  to  the  specialist 
in  realty  law,  or  as  he  who  would  enter  into  a 
contract  involving  the  expenditure  of  large 
amounts  of  money  looks  to  the  specialist  in 
contract  law,  so  it  should  be  the  duty  of  the 
inventor  who  has  an  invention  in  any  of  the 
special  arts,  involving  more  than  mere  mechani- 
cal knowledge,  to  subject  his  invention  to  the 
scrutiny  of  a  careful  and  well-trained  expert  in 
his  specialty  before  accepting  the  seal  of  the 
Patent  Office  as  conclusive  of  validity  and 
novelty. 

A  LARGE  NUMBER  OF  NEW  STREET 
RAILWAY  CONTRACTS. 


We  understand  that  the  Sprague  Electric 
Railway  and  Motor  Company  have  closed  a 
large  number  of  contracts  for  the  electrical 
equipment  of  street  railways  during  the  last 
month.  These  contracts  came  from  all  over 
the  country,  a  large  number  of  them  being 
noticeably  from  street  railway  companies  which 
already  have  a  number  of  cars  in  operation 
upon  the  Sprague  system. 

No  argument  of  the  popularity  of  electric 
railways  could  be  made  more  convincing  than 
this  fact,  which  is  so  common,  of  additional 
equipments  ordered  by  Street  Railway  Com- 
panies where  the  system  has  been  tried.  A 
street  railway  company  may  be  dissatisfied  by 
an  electric  system  before  it  has  been  put  in 
actual  operation,  but  when  a  company  con- 
tinues to  order  additional  equipment  there  is 
only  one  conclusion  to  be  drawn,  i.  e.  that  the 
system  is  a  success. 

The  most  recent  contracts  in  regard  to  the 
Sprague  Co.  are  as  follows  : 
Augusta  Street  Railway,  Augusta,  Ga.,  16   car 

equipments. 
Paducah    Street    Railway,     Paducah,     Ky.,     9 

car  equipments. 
Fort   Worth    and  Arlington   Heights    Railway, 

Fort  Worth,  Texas,  4  car  equipments. 
Troy  (N.  Y.)  and  Lansington  Railway,  Troy, 

12  car  equipments. 
Passenger  and  Belt  Railway,   Lexington,  Ky., 

4  car  equipments. 
Atlantic  City,   (N.  J.)  Electric  Railway,    1  car 

equipment. 
Detroit,    (Mich.)  Rouge    River  and  Dearborn 

Railway,  4  car  equipments. 
Union  Street  Railway,  St.  Joseph,    Mo.,  6  car 

equipments. 
Sioux  City,   (la.)  Street  Railway,   5  car  equip- 
ments. 
Dallas,    (Tex.)  Rapid  Transit    Railway,    1    car 

equipment,  and  one  from  the  Metropolitan 

Railway,  Portland,  Oregon. 


Ampere's  Theory  of  Magnetism. — Ampere, 
finding  that  solenoids  act  precisely  as  magnets, 
conceived  that  all  magnets  are  simply  collec- 
tions of  currents,  or  that,  around  every  in- 
dividual molecule  of  a  magnet  an  electric  cur- 
rent is  ceaselessly  circulating.  We  know  that 
such  currents  could  not  flow  perpetually  if  there 
were  any  resistance  to  them,  and  we  know  that 
there  is  resistance  when  electricity  flows  from 
one  molecule  to  another.  As  we  know  nothing 
about  the  interior  of  molecules  themselves,  we 
cannot  assert  that  Ampere's  supposition  is  im- 
possible. Since  a  whirlpool  of  electricity  acts 
like  a  magnet,  there  seems  indeed  reason  to 
think  that  magnets  may  be  made  up  of  rotating 
portions  of  electrified  matter. 

War  Balloon. — Berlin,  April  4. — Edward 
Damm,  of  the  United  States  Army,  is  making  a 
sensation  at  Berlin,  by  an  exhibition  of  a  mon- 
ster balloon  for  war  purposes.  The  balloon  is 
called  the  Bismarck.  It  is  lighted  by  elec- 
tricity and  is  capable  of  signaling  at  a  tremen- 
dous distance.  The  machine  will,  it  is  said,  be 
adopted  in  the  German  army. 

Development  of  Heat. — A  current  of  one  con- 
tomb  flowing  through  a  resistance  of  one 
ohrn  develops  o.  24  heat-units  per  second. 
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SAUNDERSON'S    IMPROVED  ARC  LIGHT.* 

For  many  years  there  have  been  efforts  made 
for  the  improvement  of  carbons  for  electric  arc 
lamps  with  some  measure  of  success,  also  for 
introducing  various  materials  into  the  arc,  but 
in  no  case  has  any  important  advantage  been 
gained.  In  many  cases  certain  substances  have 
been  ground  up  and  incorporated  with  the  car- 
bon, with  the  result  that  ashes  or  clinkers  have 
been  formed  to  such  an  extent  as  to  render  the 
light  of  less  rather  than  greater  intensity.  The 
most  successful  carbons  have  been  those  made 
up  with  finely  powdered  soft  carbon  dust,  com- 
pacted together  by  well  known  methods,  which 
we  need  not  now  discuss.  A  very  remarkable 
discovery  has  been  made  which  will  certainly 
give  an  enormous  impetus  to  electric  lighting. 
The  inventor,  Mr.  Llewellyn  Saunderson.  of 
Kingstown,  county  Dublin,  while  experimenting 
with  the  arc  lamp  in  his  endeavors  to  improve 
its  powers  to  pierce  fog,  so  as  1o  minimize  loss 
of  life  at  sea,  determined  upon  introducing  into 
the  arc  minute  quantities  of  intensely  heated 
hydrocarbon  vapor  so  as  to  enrich  the  light  with 
the  well  known  fog-piercing  rays,  viz,  yellow 
and  red.  Having  succeeded  by  this  means  in 
producing  a  beautiful  sunshine  yellow,  he  dis- 
covered that  at  the  same  time  the  intensity  of 
the  light  was  enormously  increased.  A  plant 
was  put  down  consisting  of  gas  engine,  dynamo 
and  electric  arc  lamps,  and  the  question  was 
followed  up  by  introducing  various  gases  into 
the  arc  in  a  number  of  curious  ways,  only  a  few 
of  which  can  now  be  described.  The  first  con- 
sisted of  a  jet  through  which  the  vapor  was 
projected  into  the  arc  ;  then  two  jets,  and  so 
with  a  number  of  other  contrivances.  The 
hydrocarbon  was  vaporized  in  the  tube  leading 
to  the  jet,  and  retarded  in  its  passage  by  as- 
bestos, etc.,  to  give  the  carbon  time  to  bring  the 
vapor  up  to  an  intense  heat,  and  a  wick  was 
employed  to  prevent  the  vapor  from  going  back, 
as  well  as  to  supply  fresh  fluid  by  capillary  ac- 
tion. Having  thoroughly  convinced  himself 
that  a  substantial  improvement  of  the  light 
could  be  produced  without  requiring  additional 
power  from  his  gas  engine  and  dynamo,  the 
inventor  now  contemplated  bringing  his  new 
light  forward  for  actual  tests  against  the  best 
light  that  could  be  produced  bv  the  carbons  now 
universally  employed  in  arc  lighting.  He  made 
inquiries  as  to  who  he  should  ask  to  assist  him, 
and  Lord  Crawford  very  kindly  allowed  some 
temporary  tests  to  be  made  at  the  store  of  the 
London  Electric  Supply  Corporation  in  the 
Adelphi  Terrace,  but  the  exigences  of  the  busi- 
ness of  the  corporation  were  such  that  the  long 
and  laborious  investigations  required  could  not 
be  continued.  Subsequently  the  inventor  was 
recommended  to  apply  to  Mr.  Apps,  433  Strand, 
London,  so  well  known  for  his  work  in  connec- 
tion with  physical  science,  and  after  careful 
consultation  it  was  decided  to  put  down  a  plant 
consisting  of  gas  engine,  dynamo,  storage 
cells,  and  two  large  Brockie  Pell  arc  lamps,  each 
taking  about  45  volts  and  12  amperes.  This 
plant  began  running  in  May,  last  year,  and  was 
designed  and  fitted  up  by  Mr.  Apps,  with  a  full 
complement  of  testing  instruments  of  the  most 
approved  design.  The  two  lamps  were  ar- 
ranged at  the  ends  of  a  long  photometer  scale, 
the  photometer  being  in  the  center  and  the  lamps 
vertically  placed  at  each  end.  The  exact 
candle-power  of  either  lamp  was  not  thought  to 
be  important,  but  the  precise  relation  of  the 
lights  of  the  two  lamps  was  the  point  to  be 
ascertained,  the  energy  to  each  being  indicated 
by  the  sets  of  instruments  placed  on  the  walls 
opposite.  At  this  stage  the  experiments  were 
greatly  extended,  and  many  thousand  observa- 
tions taken,  with  a  general  mean  result  agree- 
ing with  that  separately,  and  afterwards  de- 
termined by  Dr.  Hopkinson.  It  was  found, 
however,    that   for  very    exact     measurements 
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greater  steadiness  was  absolutely  necessary. 
Having  now  procured  readings  of  a  reliable 
nature,  and  of  the  most  extraordinary  character, 
the  inventor  was  advised  to  call  in  Dr.  John 
Hopkinson,  to  report  to  him  on  the  power  of 
the  new  light  as  compared  with  the  old  arc 
light.  A  pair  of  black  velvet  screens  were 
ordered  to  be  placed  behind  the  lamps,  and  the 
whole  of  the  framework  also  was  colored  a  dull 
black.  The  tubes  of  the  photometers  were  also 
lined  with  black  velvet,  and  special  arrange- 
ments were  contrived  to  get  the  maximum 
steadiness  of  light  from  the  lamps.  At  this 
point  some  measurements  were  taken  which 
were  fully  verified  subsequently,  but  the  un- 
steadiness of  the  light  was  still  a  serious  source 
of  difficulty.  The  lamps  were  now  made  to 
rotate  in  their  own  frames,  and  to  be  inclinable 
at  any  angle  also — the  automatic  regulating 
mechanism  being  entirely  removed,  and  a 
screw  arrangement  added  for  hand  regulation. 
By  this  means  the  possible  errors  due  to  craters 
were  almost  entirely  eliminated,  and,  after 
taking  a  great  number  of  readings,  Dr.  Hopkin- 
son decided  to  make  his  report. 

Among  the  great  advantages  of  this  discovery 
we  may  mention  increased  steadiness,  and,  in- 
stead of  the  bluish  tint  always  present  in  the 
ordinary  arc,  a  fine  rich  yellowish-white  color, 
very  agreeable  to  the  human  eye,  is  produced, 
being  almost  exactly  the  same  as  sunlight,  and 
having  an  enormously  increased  power  of  pene- 
trating fog,  so  important  for  lighthouse  pur- 
poses, and  for  use  in  the  military  and  naval 
electric  light  projectors;  the  actual  amount  of 
light,  as  reported  by  Dr.  Hopkinson,  being 
nearly  double  that  of  the  old  arc  light,  and  more 
than  double,  if  we  allow  for  the  difference  in 
energy  taken  by  the  two  lamps  tested  against 
each  other.  The  item  of  expense  in  applying 
the  new  system  is  so  small  that  it  may  be  neg- 
lected altogether,  and  very  little  or  no  altera- 
tion of  the  present  arc  lamps  is  required. 
The  simplicity  and  cheapness  of  manufacture 
is,  in  fact,  so  great  that  it  is  probable  not  more 
than  20  per  cent,  or  30  per  cent,  in  total  cost 
need  be  added  to  the  present  cost  of  the  car- 
bons against  the  diminution  of  the  general  cost. 

It  may  well  be  asked  how  these  results  are 
attained.  Up  to  this  moment  there  is,  perhaps, 
no  sufficient  explanation  ;  but  it  is  highly  prob- 
able that  the  exceedingly  fine  particles  intro- 
duced into  the  arc,  and  impinging  against  the 
upper  carbon  by  the  ascent  of  the  hydrocarbon 
vapor,  are  acted  upon  with  great  advantage  by 
the  electrical  energy,  wThereas  the  harder  parti- 
cles of  the  carbons  have  to  be  taken  from  their 
state  of  cohesion,  greatly  reduced  in  size,  and 
even  then  only  a  small  percentage  are  found 
suitable  for  the  higher  incandescence  (from 
which  most  of  the  light  is  derived),  the  grosser 
particles  falling  in  dust,  found  after  the  lamp 
has  gone  out ;  while  portions  more  refractory 
are  discharged  at  all  angles,  and  sometimes  with 
considerable  force.  For  instance,  such  parti- 
cles have  been  found  embedded  in  the  surface 
of  massive  gla«s  lenses  placed  some  4  or  5  inches 
distant  from  the  arc  flame  in  a  horizontal  direc- 
tion. The  work  done  in  heating  a  refractory  and 
unsuitable  body  for  the  production  of  light  must 
evidently  be  attended  by  considerable  loss  of 
energy.  On  the  other  hand,  the  hydrocarbon 
vapor  is  (by  means  of  the  waste  heat  of  the  car- 
bon, at  a  point  not  far  from  its  lower  end)  ob- 
tained from  the  absorbent  wick,  from  which  it 
ascends,  being  lighter  than  the  surrounding  air, 
and  after  being  raised  to  an  intense  heat  as  it 
passes  upward,  and  having  enormously  ex- 
panded, it  passes  into  the  arc. 

The  quantity  of  vapor  required  is  astonish- 
ingly small  :  that  which  can  be  produced  from  a 
drop  of  oil  lasting,  with  ordinary  carbons, 
nearly  a  minute.  It  is,  however,  not  necessary 
to  employ  oil,  but  almost  any  substance  or 
semi-liquid  which,  on  being  heated,  gives  off 
the  vapor  will  answer  well.  For  example, 
vaseline  inclosed  in  a  small  capsule  of  the  same 
size  as  the  rod  of  carbon,   and  not  more  than 


about  one-half  inch  long,  will  hold  sufficient  for 
the  burning  of  the  carbon  down  to  the  usual 
length  at  which  it  is  generally  taken  out  and 
thrown  away.  It  is  probable  that  the  minute 
quantity  of  vapor  required  is  acted  upon  freely, 
and  that  in  its  turn  the  incandescent  gas  or  par- 
ticles of  vapor  assist  largely  in  effecting  the 
separtion  of  the  particles  of  the  carbon  elec- 
trodes ;  for  the  consumption  of  carbon  is  in- 
creased by  about  one-seventh  part.  The  light 
is  said  to  be  far  more  agreeable  to  the  eye,  and 
of  much  greater  steadiness  ;  while  as  to  econ-  1 
omy,  arc  lighting  with  this  improvement,  it  is 
contended,  is  equal  to  gas  about  is.  per  1,000 
cubic  feet  With  reference  to  search  lights,  it 
is  evident  that  by  adopting  the  invention  the 
illumining  power,  and  generally  the  actual 
value  of  these  appliances,  will  be  doubled, 
which  may  be  an  important  factor  in  some  not 
very  distant  naval  action.  These  lights  would 
also  be  found  much  better  able  to  pierce  the 
fog  and  haze  so  often  found  on  the  surface  of  the 
sea,  and  most  important  in  finding  coast  lines 
and  "rocks  ahead.'' 


The  Horse  Must  Go. — It  is  estimated  that  at 
least  fifty  thousand  horses  now  in  u>e  will  be 
thrown  upon  the  market  presently,  says  an  ex- 
change, owing  to  the  rapid  development  of 
electricity  as  a  motive  power.  The  exactness 
of  this  estimate  does  nut  matter,  but  it  is  a  fact 
from  which  there  is  no  getting  away  that  soon 
the  horse-breeding  Industry  will  be  seriously 
disturbed  by  the  encroachment  of  the  electric 
motor,  .the  use  of  which  will  eventually  become 
universal.  The  carriage  of  the  future,  both  pub- 
lic and  private,  will  be  moved  by  the  electric 
motor,  the  power  to  operate  which  will  be  fur- 
nished by  a  light  and  efficient  storage  battery. 
Electricity  will  be  the  motive  power  of  the  future 
because  it  will  be  cheaper  than  horseflesh.  An 
electric  motor  has  only  to  be  fed  when  working  ; 
a  horse's  digestive  organs  have  to  be  kept  in 
food  at  all  times,  whether  working  or  not. 

Electric  Welding. — The  large.-t  welding  ma- 
chine constructed  by  the  Thomson  Company 
welds  a  bar  of  iron  three  inches  in  diameter, 
a  brass  bar  one  and  one-half  inches  in  diameter, 
and  a  copper  bar  one  inch  in  diameter.  A  cur- 
rent of  thirty  thousand  amperes  at  a  pressure 
of  between  one  and  two  volts  is  used.  This 
enormous  current  is  generated  by  a  dynamo 
differing  but  little  from  the  ordinary  alternating 
machine.  The  primary  currentis  of  moderately 
large  volume  and  high  potential,  and  is  reduced 
to  one  of  great  volume  and  extremely  low  po- 
tential by  means  of  a  converter  in  which  the 
primary  coils  contain  many  turns  of  small  wire 
and  the  secondary  consists  of  but  one  turn  of 
massive  copper  casting.  There  are  what  might 
be  termed  movable  secondary  coils,  or  series  of 
coils,  which  may  be  substituted  for  the  one 
above,  and  by  which  the  pressure  may  be  var- 
ied to  suit  the  convenience. 

Storage  Battery. — A  man  in  Springfield,  Mass., 
invented  a  new  storage  battery  which,  if  prac- 
tically successful,  will  be  a  long  step  toward  its 
ultimate,  economical  and  universal  application. 
The  new  battery  is  composed  of  nine  compound 
plates,  6x4^  inches,  and  has  a  capacity  of  125 
ampere-hours.  It  weighs  but  half  as  much 
(eighteen  pounds)  and  takes  up  only  half  as 
much  room  as  the  lightest  and  most  compact 
now  on  the  market.  One  of  the  features  claimed 
is  a  combination  of  the  usual  leaden  plates,  by 
which  the  active  material  is  prevented  from 
being  lost,  as  is  now  the  fate,  sooner  or  later, 
of  most  of  the  batteries  now  in  use. 

Omnipotent  Electricity. — There  seems  to  be 
really  nothing  that  electricity  cannot  do.  It  is 
now'practically  possible  to  see  through  iron  or 
steel  ingots  and  discover  any  flaws  or  bubbles 
in  their  interior.  We  do  not  see  these  flaws  in 
the  popular  sense,  but  a  curious  little  electrical 
instrument  called  the  "  Schiseophone "  will 
indicate  the  exact  spot  in  which  they  are  located, 
which  is  just  as  good. 
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I  The  Telegraphone. — Thetelegraphone,  recent- 
y  patented,  enables  the  sender  to  record  his  mes- 
sage on  a  cylinder  attached  to  the  receiving  in- 
i  trument  in  the  absence  of  any  one  to  hear  it, 
.nd  even  to  repeat  the  message  back  to  himself 
or  correction. 

I  A  Suggestion. — Dr.  Lowenberg  suggested  re- 
cently before  the  Polytechnic  Society  of  Lon- 
lon  that,  properly  worked,  it  may  be  possible 
jo  insulate  electric  light  wires  by  a  coating  of 
bxide.  If  wire  could  be  insulated  by  oxidation, 
Ihe  problem  of  the  dangerous  wires  would  be  for- 
ever solved,  perhaps. 

,  Long  Distance  Telephony. — In  Russia  the  ex- 
raordinary  feat  has  been  accomplished  of  tele- 
phoning from  St.  Petersburg  to  Bologne,  a 
listance  of  2,465  miles.  The  Russian  engineers 
urther  state  that  they  propose  soon  to  converse 
pver  a  distance  of  4,665  miles. 

A  Gas-Meter  Detective. — An  electric  gas  re- 
corder now  spies  upon  the  gas  company,  and 
ells  the  hitherto  defenceless  consumer  to  what 
extent  the  gas  company  is  robbing  him. 

J  An  Automatic  Telephone  Protector. — The 
New  England  Telephone  &  Telegraph  Company 
Is  understood  to  be  about  to  introduce  into  its 
ystem  a  machine  for  the  protection  of  telephone 
mstruments  from  lightning  and  electric  light 
lurrents.     The  instrument  has  stood  very  severe  - 


[NEW  KODAKS. 


"You  press 
the  button, 
we  do  the 
rest." 


ieven  New    Styles  and  Sizes 


ALL  LOADED   WITH 


Transparent  Films. 

"or  sale  by  all  Photo  Stock  Dealers. 
THE  EASTMAN   COMPANY, 

'end  for  Catalogue.  Rochester,  N.  Y. 


tests  and  proved  its  ability  absolutely  to  protect 
telephones  and  other  electrical  instruments 
against  overcharges  of  electricity  caused  by 
lightning  or  other  sources  of  current.  The  pro- 
tector automatically  grounds  or  shunts  the  ex- 
cess of  current  so  long  as  it  exists.  As  soon  as 
it  ceases  the  protector  readjusts  itself  auto- 
matically, and  restores  the  circuit  to  its  normal 
conditions. 

The  Phonograph  and  Graphophone. — An  Eng- 
lish contemporary  says  :  Arrangements  have 
been  made  with  Mr.  Edison  by  which  a  new 
company  is  being  formed  to  control  both  these 
machines  in  all  countries  outside  the  United 
States  and  Canada.  The  company  will  have 
possession  of  all  machines  and  instruments 
under  the  patents,  and  the  capital  backing  the 
syndicate  is  unlimited. 


EDISON    LAMPS, 

^  TO  36    CANDLE   POWER. 
2.%  TO  40  VOLTS. 

FOR  BATTERY  OR  DYNAMO. 

These  Lamps  can  be  used  in  Series  on 

Dynamo  Circuits  for  all  kinds  of 

Decorations  and  Displays. 

SEND  FOR  CATALOGUE  OF  LOW  VOLT  LAMPS. 

EDISON  LAMP  CO.,  Harrison.  N.J. 


Outfits  to   run    INCANDESCENT    LAMPS  from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 


J^LJS.     H-     MASON, 

Manufacturing  Electrician, 

Office,   63   Broadway,    New  York. 

Factory,  118-120   PARK  AVE.,   BROOKLYN,   N.  Y. 


FLECTRIC    LIGHT     TOWERS 

FOR  SALE — We  have  for  sale 
eight  (8)  one  hundred  and  fifty  (150)  feet,  and 
two  (2)  one  hundred  and  seventy-five  (175) 
feet  tubular  Iron  Towers  with  Elevatorss,  all 
complete,  and  in  good  order. 

We  will  send  tlei  as  tley  standor  F.O.B.SavaiLM.  Address, 

The  Brush  Electric  Light  and  Power  Co. 

SAVANNAH,  GA. 
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Bottone— Elec.  Instrument  Making $1  20 

Du    Moncel  —  Electro-magnets,    trans,    by 

Wbarton 75 

Fabie— History  of  Elec.  Telegraphy 3  00 

Hedges— Elec.  Light  Precautions 1  00 

Holmes — Electric  Lighting 1  00 

Hospitalier— Domestic  Electricity 3  00 

Munro  and  Jamieson  Pocket-book 2  50 

Solomons,  Sir  D. — Accumulators 1  25 

Stephens— Electric  Lighting 1  00 

Walker — Dynamo  Building 80 

Catalogue  and  circulars  free  on  application. 

E.  &  F.  N.  SPON, 

12  Cortlandt  St.,         NEW  YORK 


EDISON   MACHINE  WORKS, 


^MANUFACTUEEES  0F= 


Weaiher-tproof  Wire.  J\£a.gn.et   Wire.  Insulated  Iron,  'Wire. 

Aru-tirncicLtor   Wire.  Office   Wire.  G-cls  Fimtzzre  Wire. 

(&zzb%er-  Covered  Hozzse  Wire.  Germain  Silver  Wire. 

Flexible  Cords.  jZrc  Lamp  Cords.  Tinsel  Cords. 

Telep7~ion.e,  Telegraplz  and  Electric  LigTit  Cables.  Paragon.  Tape. 

Flexible  QF>rzzs7~L  Solder  Cable. 


0T^.3vEES     IF1.     KELLY, 

General   Sales  Agent, 
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:.     BUNNELL     dte     OO'S 

LE   V   BE/    TRUNNION     KB    1 

Over  73,000  now  in  use. 


THE  only  J:?.?::: 


TO  THOSE  LOOKING  F0: 


-  Manufacturing  Si 


IN    THE 

SOXJTH. 


J.  H.  BRILL'S  ?A7Zi*T. 
Feb.    15th,  1881. 


Lrg'.e;;  r:";m  S:eel  Le-er  r^ev. 


A  Beautiful  and  Perfect  Key 
suitable  for  use  on  fine  desks, 
or  wherever  a  Legless  Key  is 
preferable.  PRICE,,  carefully 
boxed,  and  sent,  prepaid  by 
mail,  to  any  part  of  the  United 
States,  $2.25. 


Telegraphers  cannot  fail  to  have  noticed  that  upon  the  introduction  of  the  BUKXELL 
8TEEL  LEVER  KEY     iw  sight  years  since-  it  at  once  achieTed  a  vast  popularity 
as  never  before  attached  to  any  specialty  in  Telegraph  Instruments,  and  that  this  popu- 
larity has  continually  increased,  and  is  still  increasing. 

It  -will  also  be  noticed  by  Telegraphers,  that  since  the  STEEL  LETEB  KEY  was 
introduced,  a  brood  of  "  improved  ■  keys  has  been  hatched  and  put  forward  from  various 
sources  from  time  to  time  each  one  made  to  look  as  much  like  the  STEEL  LEVER 
KEY  as  possible,  or  made  with  some  kind  of  a  -steel  lexer. "'  or  "patent  . 
in  eTery  case  claiming  all  the  merits  possible  and  impossible  that  language  could 
describe.  Most  of  these  ■  improved  keys"  have  become  exterminated  by  the  force  of 
their  own  worthlessness.  Years  of  practical  test  in  the  use  of  THOUSANDS  of  BUN- 
NELL STEEL  LEVER  KEYS  throughout  America  demonstrates  their  perfection,  awl 
popularity.      BE   NOT    DECEIVED  BY  THE  ABSURD  IMITATIONS. 

THE  BUNNELL  STEEL  LEVER  KEY  is  more  durable,  and  in  every  respect  better  than  any  other  for  rapid  and  perfect 
willing  for  the  following  reasons  : 

The  Lever  is  onh/  one-half  the  weight  of  the  ordinary  brass  le-wu-  as  generally  made. 

The  entire  Lever  and  Trunnions  together  being  made  of  bai  one  pieee  of  fine  wrought  steel,  the  common  defec:  of  loose  trunnions  is 
•voided,  the  strength  of  a  heavy  brass  lever  is  obtained  with  much  l*ss  weight  of  metal,  and,  by  the  perfect  bearing  which  jhe  solid  trunnion 
gives,  together  with  the  use  of  hardened  platina  potato,  sticking  u  abmlvtciy  prevented. 

The  site  and  proportions  are  such  as  to  make  it  the  most  perfect  operating  key  possible  to  obtain,  either  for  the  hand  of  the  skilled  ana 

rapid  expert,  or  the  beginner.  Price,  $1.T5.    Finely  Finished,   and  Lever  Nickel  Plated. 

M&~  Stetl  Lever  Key  tent  b»  mm\  pttl-paid  m  any  part  tf  me  United  Strnln  or  Cauda  on  receipt  cf  price.  iy  I>  Jlrti  i  mf  Letter  w  Money  Order. 

«-SEND   FOR  OUR   BMW  CATALOGUE    No.  10  OF  MARCH,  1889. -=S» 


This  form  is  especially  convenient  for  operators 
who  wish  to  possess  their  own  private  key.  as  it 
can  be  readily  placed  anywhere  or  removed  with- 
out boring  holes. 


J.    H.    BUNNELL    &    CO., 


76    Cortlandt    Street, 


NEW     YORK. 


The  Butler  Hard  Rubber  Co.. 

33     Mercer    Street,    Xew    York:. 


-LL2 


Hard    Rubber    Goods    of    Every    Description, 


i: 


:J:-!h::l::Ij!L--  HARD  RUBBER   BATTERY  CELLS  i^HBB 

for    i»:r.i2^:.a_:r.-z_    a.tst>    storage    batteries. 

THE  CHEAPEST  AND    BEST  CELLS  IX  THE  MARKET, 


Also.  SHEET.  ROD  AXD  TUBING    Kiel's  Patent    for  Electrical  Purposes,  at  Reduced  Prices. 

Standard  Quality  Sheet,  Rod,  Tubing,  Insulator  Hooks.  Key  Knobs.  Switch  Handles,  Telephone  Receivers  and  Battery 
Syringes  constantly  on  hand     Hard  Rubber  specialties  of  all  kinds  made  to  order. 

SEND    FOR    PRICES    AND    ESTIMATES.  FOR    SALE    BY 


CBIVTR.  A  T  .    EIoECTRIC    OO. 


Cbloaso,  111. 


The  most  desirable  locations  in  the  4 
for  manufacturing  wagons,  stoves,  agriea 
implements,    furniture,  or  for  foundries 
chine  shops,  rolling  uiills,  muck   bar 
iron  pipe  works,  horse  and   mole  shoe 
works,   glass  works,  cotton  or  wooltn 
and   tanneries   are    to   be  fonod    in  Yi 
along  the  line  of  the  Norfolk 
Railroad,  from  Norfolk  to  Bristol  aan 
its  branch  lines.     Hard  wood  of  every  va> 
pig  iron  from  the  furnaces  at    LvncUH 
Roanoke   <a   in  operation  and  i 
construction),  Pulaski  (t  in  oper- 
be  built  in  1890),  Ivanhoe    : 
1  to  be  built  in  1S001.  Radford  (1  to  H 
is  1S901.  Salem,  Graham,  Max  Meadrifl 
Bristol  ( 1  at  each  point  under  consufl 
bar  iron  from  the  rolling  mills  at   Ridai 
Roanoke,  Lynchburg  and  RichlandfS 
under  construction);  coke   and  semi  bit 
ous  coal  from  the  Pocahontas  Flat  Tap 
superior   gas   coals  from   the   mines  H 
Clinch   Valley    Extension ;   glass    saan  I 
Tazewell  County  ;  cotton  from  the  maw 
the  Sc  ites,  and  wool  froaj| 

Western  and  Southwestern  States  aai  ' 
tories,  at  advantageous  freight  rates.  I 
able  freight  rates  made  upon  raw  maaM 
all  factories  established  upon  its  Ba%H 
as  to  points  in  the  United  States  aa£  1 
tories  upon  the  manufactured  article*!  I 

Those  seeking  new  fields  for  manaM 
establishments  should  not  fail  to  unci 
the  wonderful  development  of  iron,  ale 
coke  industries  that  has  been  mi 
past  5  years  along  the  line  of  the  .' 
Western  Railroad,  and  the  advantage* 
by  the  State  of  Virginia  in  the  supp 
materials  ;  by  the  Norfolk  and  V 
road  in  the  matter  of  freight  facfl 
rates  upon  raw   materials;   and 
home,  far  distant  and  foreign  markets,  1 
the  cities  and  towns  along  its  line  in  the  ■ 
advantageous  sites,  free  or  at  moderat 
Many  of  the  cities  and   towns  exempt 
facturing  establishments  from  taxation 
series  of  years. 

For  further  information  as  to  fre^BI 
and  sources  of  supply  of  raw  material 
of  Norfolk  i   Western  Railroa 
tensions  now   under  .  ~.   ana 

phlets  descriptive  of  the  territory  tribal 
its  lines,  apply  to  A.  POPE.  General  I 
Agent.  Roanoke.  Va..  or  to 

CH.\S.  G.  EDD1 

Vue  Prt 
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Hartjsf eld  Furnace  \  Refining  Go. 

THE  OLDEST  MANUFACTURERS  OF  PURE  ALUMINUM  IN  AMERICA. 


PRICES   BELOW   COMPETITION. 


In  Operation  ia  tail  Ooaztzr  Since  1885- 


Office  and   TTorfcs,  S'EWPORT.  KT. 


Agents  wanted  for  Aluminum,  the  new  metal,  which  will  no  doubt  take  the  place  of 
gold  and  silver,  and  perhaps  replace  our  future  coin.  Its  lightness,  brilliancy,  non-tarnishing 
lustre  and  durability  is  admitted  by  more  than  fifty  million  people,  especially  for  Jewelry, 
Onmaratal  and  Honseho.  I  .    its  demand  is  now  enormous. 

We  have,  with  gTeat  care  and  expense,  succeeded  in  placing  before  the  public  some 
entirely  new  and  useful  articles  as  souvenirs,  made  out  of  pure  Aluminum  Metal  by  s) 
artists  and  new  mechanism.     Solid  Finger  Rings  without  a  weld.  Earrings,  Eardrops,  V 
Charms  containing  the  Lord's  Prayer — smallest  ever  coined — and  many  other  novel  and  nse- 
ful  articles  for  which  the  demand  called.     We  have  reduced  the  price  below  competition — 
within  the  reach  of  alL      For  each  souvenir  by  mail,  prepaid,  50  cents,  or  $4,00  per  dozen. 

A  NEW  HARYEST  FOR  AGENTS  TO  SUPPLY  THE  DEMAND.  *"°°?  t0  *'5°°  per 

^— — — ^ ^— i^ .^^^— ^^—  day  is  easily  cleared. 
The  demand  is  great  and  the  profit  izr.z.  Will  you  start  to  work,  or  induce  someone  who 
will? 

"Let  this  be  the  means  of  cur  iniroJurtum." — Wttnamaher. 


CHAS.  L.   HARTSFELD. 

President  and  Gen'l  Manager. 


The  Hartsfeld  Furnace  and  Refining  Co, 

NEWPORT,    KY. 


New  York  Electric  Supply  Co., 

itAiTTACTrasKS,  nccBTE&s  axd  dzaizes  n" 

Electric-  Supplie 

of    :E:vj~::R.~5r    description, 

Electric  Di$KI.TeIepkone  iti  Teleorupli  flppad 

DYNAMOS,    ELECTRIC    MOTORS. 

Primary    and    Storage    Batteries, 

94    LIBERTY    STREET,    NEW    YORK. 
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THE  ELECTRIC    LIGHT    IN    AUSTRALIA. 


A  co  respondent  of  a  London  contemporary 
gives  a  history  of  electric  lighting  in  Australia. 
The  first  intioduction  of  the  electric  light  into 
New  South  Wales  was  in  1 88 1 .     At  the  present 
time  there  are  upwards  of  5  000  incandescent 
and  500  arcs  in  the  colony.     In  1883  the  Legis- 
lat  ve  Assembly  was  lighted  with  incandescent 
lamps  ;  Edison  machines  were  used  with  great 
success,  but  lately  it  has  been  deemed  neces- 
sary to  increase  the  light,  and  new  machines  of 
the  Manchester  type  have  been  installed      But 
it  was  reilly  in  1887  that  the  advantages  of  the 
electric  light  were  properly  recognized.      In  this 
yea    Her  Majesty's  Theatre  Company  decided 
to  adopt  this  system  of  illumination  for  their 
new  building,  and  a  plant  for  900  lamps  was  in- 
s  ailed,    Manchester  machines  being  used.      "It 
would  be  more  satisfactory  to  all  parties  con- 
cerned." says  the  correspondent,    "if  the  fire 
underwi iters'  rules  were   more   stringently  en- 
forced ;  as,  although  we  have  so  far  been  very 
fortunate  in  Australia,  having  had  no  accidents 
that  could  be  attributed  to  the  electric  light,  it  is 
more  by  good  luck  than  good  management ;  and 
now  that  the  number  of  installations  is  increas- 
ing, it  is  most  necessary  that  every  precaution 
possible  to  prevent  acci  lents  should  be  taken." 
Last  year  was  a  busy  year  in  electrical  circles 
in  all  the  Colonies  :  in   Melbourne,  on  account 
of  the  extensions  of  central  stations,  and  in  New 
South  Wales  on  account  of  the  number  of  coun- 
try bo  oughs  who  called  for  tenders;  but  per- 
haps the  most  important  event  of  the  year  was 
the  introduction  into  New  South  Wales  of  the 
first  alternating   current   transformer  plant,  in- 
stal  ed  by  Messrs.  Kingsbury  &  Co  ,  in  Young 
This  plant  is  on  the  Thomson-Houston  system, 
and  the  success  has  been  such  that  the  firm  have 
received  the  contracts  for  Penrith  and  Lambton. 


It  should,  however,  be  mentioned  that  a'though 
this  is  the  first  introduction  of  the  alternating 
current  in  New  South  Wales,  both  the  Thomson- 
Houston  and  Ganz  &  Co.  have  been  working  the 
system  in  Melbourne  for  some  time  with  great 
success. 

So  far  as  motive  power  is  concerned  there  ap- 
pears to  be  a  general  leaning  towards  engines 
of  the  semi-portable  type,  and  it  is  an  exception 
when  a  plant  is  erected  with  separate  boilers 
and  engines. 

Up  to  the  present  there  is  no  central  station 
lighting  in  Sydney  ;  whereas  in  Melbourne  there 
is  a  considerable  amount  of  lighting  done  from 
the  stations  in  operation,  and  there  are  other 
stations  in  contemplation.  The  reason  for  this 
difference  in  progress  between  the  two  largest 
cities  in  the  Southern  Hemisphere  may  perhaps 
be  accounted  for  by  the  fact  that  in  Sydney  the 
Gas  Company  have  a  monopoly  of  the  lighting  ; 
in  Brisbane  there  has  lately  been  a  cons:derable 
movement  towards  the  electric  light ;  and  cen- 
tral stitions  will,  I  think,  shortly  be  an  accom- 
plished fact  in  the  Northern  Colony. 

So  far  as  traction  is  concerned,  very  little  has 
been  done  in  any  of  the  colonies.  Some  time 
ago  a  trial  was  made  of  a  car  on  the  Julien  prin- 
ciple; but,  although  the  trial  was  successful, 
nothing  more  was  heard  of  it.  At  the  present 
moment  an  electric  tramway  is  talked  of  for  Bal- 
main,  a  suburb  of  Sydney.  It  is  believed  to 
be  on  the  Sprague  system.  Victoria  once  more 
takes  the  lead  in  the  matter  of  electrical  tram- 
ways, having  one  at  Box  Hill,  which  is  giving 
satisfaction.  The  correspondent  thinks  that  the 
exiggerated  reports  printed  in  the  home  papers 
in  re?ard  to  the  dangers  of  electric  lighting, 
more  than  anything  else,  is  the  cause  of  the  in- 
difference towards  the  electrical  industry  in  the 
Colonies. 

Train  lighting  by  electricity  is  also  receiving 
some  attention  in  Victoria,  but  not  much  en- 
couragement as  to  its  adoption. 

New  Zealand  and  Tasmania  have  an  abun- 
dance of  water  power  which  engineers  think 
should  be  utilized  for  electric  light  purposes. 


A  System  of  Electrical  Distribution.  — We 
describe  and  illustrate  on  another  page  one  of  the 
most  comprehensive  systems  of  electrical  distri- 
bution  ever  patented  in  this  country.  It  appears 
to  completely  overcome  every  difficulty  met  with 
in  present  systems  and  is  the  mo«t  efficient  and 
complete  we  have  yet  sen.  Mr.  Charles  J.  Kint- 
ner, the  well-known  electrical  expert,  is  the  pat- 
entee, and  there  is  probably  not  another  indi- 
vidual in  the  United  States  who  better  under- 
stands the  subject  than  he.  Long  ago,  fore- 
seeing the  absolute  necessity  for  a  reliable  and 
efficient  system  of  distribution,  Mr.  Kintner  gave 
the  matter  considerable  thought  and  study  with 
the  result  of  evolving  the  system  described.  All 
of  those  in  present  use  sooner  or  later  fail,  for  one 
reison,  on  account  of  moisture  collecting  inside 
of  the  conduit.  D.fficulty  from  this  source  is 
impossible  by  Mr.  Kintner's  system.  The  prac- 
tice of  placing  lead-covered  cables  in  iron  con- 
duits is  also  a  source  of  very  much  trouble.  It  is 
well  known  that  chemical  action  takes  place 
when  lead  and  iron  are  placed  in  contact  with 
each  other.  The  gases  evolved  by  this  action  are 
very  destructive  to  the  iron  (of  the  pipe  in  this 
case)  and  it  is  a  question  of  a  very  little  time 
when  the  pipes  will  be  destroyed.  Strange  to  say, 
this  very  point  seems  to  be  frequently  overlooked 
by  many  electrical  engineers,  and  an  earlv  failure 
of  the  system,  of  course,  is  the  result.  This  diffi- 
culty and  many  others  have  been  overcome  in  Mr. 
Kintner's  system,  and  it  really  looks  as  though  a 
reliable  and  safe  system  of  electrical  distribution 
is  at  last  an  accomplished  fact. 

Nor  in  Favor  of  Municipal  Lighting. — After 
a  discussion  of  two  years  or  more  in  Revere,  Mass., 
for  and  against  municipal  electric  lighting,  the 
authorities  have  d  cided  that  it  is  inexpedient 
for  the  town  to  operate  a  light  plant,  and  have 
therefore  awarded  the  contract  to  the  local  com- 
pany. 


Obituary. — Mr.  Daniel  L.  Gibbens,  who  was 
formerly  one  of  the  subway  commissioners, 
died  at  8:30  p  m.,  May  2,  at  the  Worth  House, 
in  this  city,  of  pneumonia,  the  result  of  a  cold 
which  he  contracted  a  few  days  previous.  Mr. 
Gibbens  was  3  t  years  of  age,  and  was  born  in 
Waltham,  Mass.  He  was  graduated  from  Col- 
umbia College  and  Law  School.  While  a  mem- 
ber of  the  Subway  Board,  Mr.  Gibbens  was  its 
leading  spirit.  He  was  aggressive  and  fearless, 
and  the  encounters  he  and  ex-Mayor  Hewitt 
had  are  still  fresh  in  the  minds  of  most  of  our 
readers.  During  the  latter  part  of  his  term  as 
Subway  Commissioner  he  was  very  severely 
criticised  by  the  general  press  on  account  of  the 
part  he  took  in  the  late  crusade  against  electric 
light  wires.  This  led  to  his  resignation  three 
months  ago.  Mr.  Gibbens'  death  was  a  great 
surpri>e  to  the  electrical  portion  of  the  commu- 
nity. His  remains  were  taken  to  Boston,  for 
bur  al. 

L\  Favor  of  Municipal  Lighting.  —  In  our 
issue  of  April  19th  we  published  a  communica- 
tion signed  by  M.  J.  Francisco,  President  of  the 
Rutland  Electric  Light  Company,  of  Rutland, 
Vermont,  on  the  subject  of  and  against  munici- 
pal control  of  electric  light  plants.  In  this  issue 
we  present  a  communication  from  Mr  J.  M.  Len- 
non,  of  Minneapolis,  Minn.,  who  takes  a  diamet 
rically  opposite  view  of  the  question.  Thesubject 
is  a  very  important  one,  and,  as  we  have  already 
said,  can  be  argued  pro  and  con  ad  infinitum. 
The  two  articles  make  interesting  realing,  and 
no  doubt  these  discussions  will  be  valuable  to 
all  interested  in  such  matters,  in  that  they  will 
bring  out  new  points  and  ideas  bearing  on  the 
subject. 

The  Kemmler  Case. — The  case  of  Kemmler, 
the  murderer  condemned  to  be  executed  by 
electricity,  is  a  remarkable  one.  All  prepara- 
tions had  been  made  to  carry  the  sentence  of 
the  Court  into  effect,  presumably  on  the  30th  of 
April,  when,  on  the  day  previous,  exe  uhon  of 
sentence  was  stayed  by  a  writ  of  habtas  corpus 
issued  by  Judge  Wallace,  of  the  United  Slates 
Court.  This  action  takes  the  case  out  of  the 
hands  of  the  State  authorities  and  places  it 
within  the  jurisdiction  of  the  United  States.  It 
is  likely  that  the  case  will  finally  be  taken  to  the 
United  States  Supreme  Court  for  settlement. 
One  reason  given  for  this  last  step  is  that  the 
proposed  use  of  a  Westinghouse  generator 
would  take  it  outside  of  the  district  prescribed 
in  the  original  patents ;  such  use  therefore 
would  be  illegal. 

The  Electric  Motor  Interests. — Reports  from 
the  West  are  to  the  effect  that  there  will  be,  in 
the  near  future,  lively  times  between  the  elec- 
tric motor  companies  controlled  by  or  allied 
to  the  Edison  and  Westinghouse  interests. 
Since  the  Westinghouse  Company  has  announc- 
ed its  intention  to  engage  in  the  motor  business, 
a  good  deal  of  interest  has  been  developed  as  to 
what  will  be  the  result  ,  and  we  will  watch  the 
course  of  events  in  this  direction  with  consider- 
able interest.  This  is  a  large  country,  however, 
and  the  electric  motor  field  is  a  great  and 
rapidly-growing  one.  There  is,  therefore, 
plenty  of  room  for  both  concerns. 

Electric  Road  in  Muskegon. — In  Muskegon, 
Mich.,  an  electric  street  railway  was  opened  on 
April  17th  with  considerable  enthusiasm  on  the 
part  of  the  inhabitants.  The  motorcars  worked 
with  entire  satisfaction.  The  Short  system  is 
used. 

Winding  of  Field  Magnets. — A  greater  body 
of  wire  in  the  central  portion  of  the  magnets 
than  near  the  ends  gives  a  more  even  current, 
less  subject  to  fluctuations. 

Electricity  in  a  Planing  Mill. — A  jo-horse- 
power  Sprague  motor  is  to  be  used  to  run  a 
planing  mill  in  Haverford  College,  Pa. 

Resistance  to  Magnetic  Action. — The  resist- 
ance of  air  to  magnetic  action  is  much  greater 
than  that  of  iron.  " 
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THE  KINTNER  SYSTEM  OF   ELECTRICAL 
DISTRIBUTION. 

Mr.  Charles  J.  Kintner.  the  well-known  elec- 
trical expert  of  this  city,  has  just  received  let- 
ters-patent on  a  system  of  electrical  distribution. 
The  invention  relates  particularly  to  the  distri- 
bution of  electric  currents  for  electric  lighting 
and  the  transmission  of  power  by  electricity, 
and  has  for  its  special  object  safety  against  acci- 


sumption  by  insulated  conductors  located  within 
the  conduit  or  shell,  whether  the  latter  be  loca- 
ted above  or  beneath  the  earth.  Mr.  Kintner 
prefers,  however,  to  locate  the  conduit  in  the 
earth  for  the  reason  that  it  would  attain  the  same 
potential  as  the  earth  thereby  diminishing  the 
potential  ordinarily  required  in  all  wire  con- 
ductors. With  such  an  arrangement  of  circuits 
a  minimum  amount  of  danger  is  incurred. 
According  to  Mr.  Kintner's  plans  it  is  possible 


THE  KINTNER  SYSTEM  OF  ELECTRICAL  DISTRIBUTION",  FIGS.  1  AND  2. 


dents  which  arise  through  the  use  of  high  ten- 
sion currents  of  electricity  in  electric  lighting 
and  kindred  electric  systems.  Fig.  i  illustrates 
in  elevational  and  sectional  views  the  plan  of 
the  system.  Fig.  2  is  a  detail  view  of  a  con- 
verter box  with  connections  to  a  system.  Fig. 
3  is  a  diagrammatical  view  showing  several  in- 
dependent generators  of  electricity  and  as  many 
kinds  of  apparatus  for  utilizing  electrical 
energy,   all  connected  up  in   accordance  with 


to  either  generate  low  tension  currents  above 
ground,  carry  them  to  the  distributing  system 
below  ground,  there  convert  them  into  high 
tension  currents  which  are  carried  through 
concentric  conductors  to  outlying  points  of 
consumption  still  below  ground,  and  then 
reconvert  them  into  low  tension  currents  for 
use  above  ground,  or  generate  the  high  ten- 
sion currents  in  the  concentric  mains  and  con- 
vert   them   into    low    tension    currents    at   the 
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FIGS.  3  AND  4,  SHOWING  DETAILS  OF  CONCENTRIC  CABLE  CONNECTIONS  AND  END  VIEW  OF  SAME. 


Mr.  Kintner's  novel  principle.  Fig.  4  is  a  cross- 
sectional  view  of  a  concentric  system  of  con- 
ductors with  dynamo  electric  machines  con- 
nected in  circuit,  the  exterior  shell  constituting 
the  direct  or  return  conductor  for  the  current 
from  the  several  generators. 

Mr.  Kintner  proposes  to  utilize  a  metallic  or 
conducting  conduit,  casement  or  shell  for  the 
return  circuit  of  currents  of  all  classes,  and  to 
carry  the  advance  currents  to  the  source  of  con- 


individual  manholes.      They  are  then    carried 
above  ground  and  distributed. 

In  Fig.  1,  M  is  a  low  tension  alternating 
current  generator,  generating  say  1000  amperes 
at  100  volts  in  a  central  station  and  carried  by 
overhead  conductors  L  L  to  the  street  and  into 
a  man-hole,  M  H,  to  the  primary,  P,  of  a 
converter,  C.  S  is  a  high  tension  secondary 
converter  for  converting  the  current  into,  say, 
one  thousand  volts  and  one  hundred  amperes, 


which   is   conducted    by    the   insulated   central 
conductor,    B  ,    to    the  successive    converters, 
C  ,    e.c. ,   in  multiple  arc  or  series,  as   desired, 
back  by  the  return  conducting  conduit,  shell, 
or   casement     B,    connected  directly    to  earth, 
and    therefore  of  the  same  potential   as  earth. 
The  converters,  C  C.  are  all  in  the  man-holes, 
M    H,    and   concealed   in    insulated    converter- 
boxes,   the  conductors  L  L  and  L    L    being  in 
each  set  continuous  without  joints  at  any  point 
beneath  the  surface  of  the  eanh,  with  the  single 
exception  of  the  contact-joints  N  in  the  interior 
of  the  metallic  casement  or  conduit  B.     By  this 
arrangement  of  continuous  central  or  interior 
conductor,    Mr.   Kintner   obviates   unnecessary 
leakage,   and   hence   there   is   little  liability  of 
short-circuit.     To  accomplish  this  result  he  pre- 
fers to  construct,  or  at  least  put  together,  the 
parts  of  the  primary  in  their  positions  in  the 
man-holes.     The  cores  of  the  converters,  being 
of  well-known  sectional  pans,  may  be  slipped 
in  place  when  the  converter-boxes  are  set  up. 

In  the  arrangement  shown  in  Fig.  3  the  lower 
portion  of  the  conducting  casement  or  conduit 
is  continuous,  or  is  made  so  that  there  is  no  [ 
possibility  of  any  electrical  discontinuity,  while  ' 
the  upper  portion,  of  metal  or  other  conducting 
material  or  not,  as  desired,  is  made  in  separable 
sections  which  may  be  removed  YViih  this 
arrangement,  should  any  one  cf  the  direct  cables 
or  conductor^  L  L  become  damaged,  testing 
instruments  of  the  usual  pattern  may  be  u'ed  in 
the  man  holes  at  the  points  of  generation  and  i 
service  and  the  fault  located  definitely,  after 
which  the  particular  cap  or  cover  B;  could  be  j 
unearthed  and  removed,  the  fault  remedied,  and 
the  cover  restored  :  or  the  cables  or  conductois 
L  could  be  dawn,  if  desired,  in  the  usual 
manner.  Mr.  Kintner  prefers,  however,  the 
former  method,  as  being  less  liable  to  do  dam- 
age to  the  conductor  it-elf  and  to  neighboring 
conductors.  In  this  system  (>hown  in  Fig.  3) 
the  dynamo  D  is  supplying  current  to  motor  M2 , 
dynamo  D  to  arc  lights  E  E  E,  and  the  alter- 
nating current  dynamo  M  is  supply  ng  alterna- 
ting currents  to  the  converter  C  through  pri- 
mary P  and  secondary  S  to  lamps  /  /  /  in  multi- 
ple arc,  all  three  of  said  machines  receiving 
their  return  current  through  the  common  con- 
centric conducting  casement  B  B,  in  contact 
with  the  earth  throughout  its  length.  This  fea- 
ture of  earthing  the  exterior  shell  or  tube,  how- 
ever, when  located  in  the  open  air,  and  the 
method  of  giving  decreased  potential  to  an  all- 
wire  circuit  will  be  covered  by  a  divisional  ap- 
plication for  patent,  the  granting  of  which  is  now 
pending. 

In  Fig.  4  is  shown  several  interior  advance 
or  direct  conductors  B  B;  B3 ,  &c,  each  con- 
nected to  its  individual  dynamo  D'  D2  D^ ,  Ac., 
and  all  individually  insulated  from  each  other 
and  collectively  insulated  by  a  central  insulaiing 
pipe  P'  from  their  common  return  conducting 
casement  or  conduit  B. 

By  the  term  "concentric"  conductor  or  con- 
ductors as  used  in  this  specification  is  meant  two 
or  more  conductors,  one  of  which  surrounds  the 
other  or  others  and  acts  as  a  return  circuit 

The  system  above  described  is  equally  appli- 
cable to  overhead  conductors,  and  Mr.  Kintner 
adapts  it  to  such  use  by  simply  connecting  the 
outer  casement  or  shell  B.  when  used  as  an  over- 
head conductor,  directly  to  earth  at  each  point  of 
supporL  In  this  way,  there  being  absolute  earths 
at  definite  intervals,  there  can  result  no  harm  to 
any  person  or  persons  touching  any  part  of  the 
system. 

With  a  proper  insulation  aud  such  precaution 
against  the  admission  of  moisture  into  the  case- 
ment or  conduit  by  methods  already  well  known 
to  those  skilled  in  the  art,  absolute  safety  to  the 
public  and  to  employes  of  electric  light  and 
power  corporations  is  insured. 

Mr.  Kintner,  of  course,  does  not  limit  himself 
to  the  specific  details  of  construction  herewith 
described.  His  invention  covers  broadlv  im- 
proved methods  and  systems  of  electrical  dis- 
tribution and  the  principle  of  conducting  elec- 
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trical  currents  of  high  potentials  through  concen- 
tric conductors. 

The  idea  of  running  insuhted  conductors 
:hrough  iron  conduits  and  using  the  conduit  as 
i  return  circuit  is  not  new,  Mr.  T.  A.  Edison 
having  taken  out  a  patent  for  such  a  system.  Mr. 
Edison's  system,  however,  was  directed  particu- 
larly to  low  tension  currents,  and  the  conductors 
were  fixed  and  inaccessible,  while  Mr.  Kintner's 
invention  is  directed  to  the  application  of  high- 
eniion  currents  in  concentric  conductors,  the  in- 
aer  conductor  or  conductors  of  which  are  remov- 
able at  will. 


LATEST  C.  &  C.   MOTOR. 


are  now  con- 
in  the  circular 
sizes  from  one 


The  C.  &  C.  electric  motors 
jtructed  on  their  new  designs 
orm,  in  all  the  usual  standard 
porse-power  to  fifty  horsepower 

The  accompanying  cut  was  taken  from  the 
most  approved  and  latest  form  of  their  twenty- 
five  horse-power  motor.  The  most  striking 
"eature  of  these  machines  is  the  shape  of  the 
magnetic  circuit,  which  forms  a  perfect  circle 
around  the  center  of  the  armature  shaft. 

This  construction  gives  the  shortest  possible 
magnetic  circuit,  it  is  free  from  corners  and  pro- 


of the  Interstate  Commerce  Commission.  He 
has  divided  the  subject  in  several  sections,  one  of 
which  is  "Rapid  Transit  in  Cities.'"  This  sec- 
tion has  been  assigned  to  Special  Agent,  Charles 
H.  Cooley,  a  son  of  Thomas  M.  Cooley,  Chair- 
man of  the  Interstate  Commerce  Commission. 

The  plan  of  investigation  that  has  been 
adopted,  is  designed  to  make  a  comparison  be- 
tween the  different  motive  powers  employed — 
animal,  steam  dummy,  cables  and  electricity — 
to  show  the  relative  economic  value  of  each. 
Electricians  can  wish  for  nothing  better  than 
this.  The  only  danger  is,  that  thev  will  ex- 
perience from  it  an  embarrassment  of  success. 
Street  railroads  are  now  being  transformed  into 
electric  railroads  as  fast  as  manufacturers  and 
construction  companies  can  take  care  of  the 
business.  How  they  will  manage  with  an 
added  impetus  given  to  the  business,  is  hard  to 
predict.  We  are  now  witnessing  the  fulfillment 
of  a  prophecy  made  in  1889.  regarding  the 
adoption  of  electric  motor  power  by  all  street 
car  roads  in  the  country. 

*  "The  change  will  not  be  a  development.  It 
will  be  a  transformation." 

If  the  investigation  by  the  Census  Office  of 
the  relative  economic  value  of  the  motive 
powers  now  in  use  for  street  car  service,  re- 
sults as  I  believe  it  will,  the  "horse  car  horse" 


LATEST    FORM    OF    C      &    C    MOTOR 


jections  where  leakage  may  occur,  and  makes 
the  motor  very  compact  for  a  given  power. 

The  advantage  of  this  form  of  construction  is 
shown  by  the  remarkably  small  amount  of  cur- 
rent absorbed  by  the  various  sizes  when  running 
either  with  and  without  any  load.  This  fact  has 
been  conclusively  proven  by  some  recent  tests 
in  New  York  City  and  Chicago,  where  it  was 
found  that  they  absorbed  less  current  than  any 
other  make  of  motor  of  equal  power,  and  the 
company  would  be  glad  to  submit  figures  illus- 
trating this  fact. 

The  larger  sizes  are  fitted  with  self-oiling 
bearing,  or  sight-feed  oil  cups  are  provided  at  the 
option  of  the  u-er.  The  speeds  are  relatively 
s'ow,  that  of  the  twenty-five  horse-power  here 
represented  being  350 revolutions  per  minute. 


ELECTRIC  RAILROADS   IN   THE  CENSUS. 


The  use  of  electricity  as  a  motive  power  for 
street  cars  will  be  an  important  section  of  the 
Census  investigation  of  the  electrical  industry. 
None  of  the  many  forms  of  the  application  of 
electricity  has  been  developed  more  rapidly  or 
accompanied  by  more  satisfactory  results  than 
that  of  the  transmission  of  power  for  street  car 
purposes. 

The  Census  investigation  of  the  general  sub- 
ject of  transportation,  has  been  very  properly 
assigned  to  Prof,  Henry  C,  Adams,  statistician 


will  disappear.     The  places  that  know  him  now 
will  know  him  no  more. 

The  schedules  for  the  section  of  rapid  transit 
in  cities,  will  include  the  inquiries  to  be  made 
regarding  electric  railroads.  That  part  of  the 
schedules  pertaining  to  the  electrical  branch  of 
the  subject,  will  be  prepared  under  my  super- 
vision, and  that  portion  of  the  report  pertaining 
to  the  uses  of  electricity  as  a  motive  power  for 
street  cars,  will  be  embodied  in  my  report  on 
the  investigation  of  the  electrical  industry,  as 
well  as  in  the  report  of  the  section  making  the 
investigation. 

The  Census  Office  is  performing  a  service  of 
great  value  for  the  public  in  making  such 
special  investigations.  All  who  have  to  do  with 
questions  of  municipal  management  or  public 
affairs,  are  keenly  aware  of  the  necessity  of 
securing  reliable  data  by  which  to  guide  their 
actions.  The  cost  of  obtaining  such  statistics 
through  the  Census  Office,  is  but  an  infinitesi- 
mal tax  on  the  capitalization  of  the  industries 
interested,  while  its  impartial  and  impersonal 
character  gives  it  the  weight  of  an  unquestioned 
authority. 

Mr.  Cooley  is  anxious  to  have  electric  rail- 
road men  impressed  with  the  great  help  they 
can  give  him  by  filling  out  and  returning  their 
schedules  promptly.  I  tell  him  that  he  will 
find  in  this,  as  in  all  other  matters,  electrical 

*  Economic  Value  of  Electric   Light  and  Power,  p.  121. 


men  lead  the  world.  They  can't  help  it.  It  is 
the  nature  of  the  "fluid"  they  imbibe  to  make 
them  "quick  as  lightning." 

Allen  R.  Foote, 
Special  Agent. 

BALL  ENGINES. 


The  engines  of  the  Ball  Engine  Company^ 
of  Erie,  Pa,  continue  to  grow  in  favor  among 
electric  light  and  power  people.  The  company 
reports  the  following  shipments  of  their  engines  : 

The  Algonquin  Company,  Dundee,  N.  J.,  one 
25  horse-power  standard. 

Denver  Electric  Illuminating  Company,  Den- 
ver, Col.,  two  30  horse  power  standard. 

Pueblo  Light,  Heat  &  Power  Company,  Pueblo, 
Col.,  100  horse-power  standard. 

U.  S.  gunboat  Concord,  (Edison  Mfg.  Co.)  two 
15  horse-power  vertical. 

U.  S.  gunboat  Bennington,  (Edison  Mfg.  Co.) 
two  15  horse-power  vertical. 

House  of  Correction,  Chicago,  111.,  one  35 
horse-power  standard. 

Philadelphia  &  Reading  Coal  and  Iron  Com- 
pany, Pottstown,  Pa. ,  one  35  horse-power  stand- 
ard. 

Chicago  House  of  Correction,  one  80  horse- 
power standard. 

Guarantee  Loan  Building,  Minneapolis,  Minn., 
two  100  horse  power  standard. 

Pennsylvania  Depot,  Chicago,  111.,  one  80 
horse-power  standard. 

Albany  Journal  Company,  Albany,  N.  Y.,  one 
35  horse-power  standard. 

Louisville  Hotel,  Louisville,  Ky.,  one  80  horse- 
power standard. 

Ferd-Heim  Brewing  Company,  Kansas  City, 
Mo.,  one  25  horse-power  standard. 

Willimette  Bridge  Street  Railway  Co.,  Portland, 
Ore.,  one  150  horse-power  standard. 

Pennsylvania  Normal  School,  Lockhaven,  Pa., 
one  35  horse-power  standard. 

Tuscarawas  Electric  Light  Company,  Canal 
Dover,  O. ,  one  100  horse- power  standard. 

Manitou  Springs  E.  L.  Company,  Manitou 
Springs,  Col.,  one  80  horse-power  standard. 

Manitou  Springs  E.  L.  Company,  Manitou 
Springs,  Col.,  one  100  horse  power  standard. 

Cleveland  Arcade  Company,  Cleveland,  Ohio, 
two  100  horse-power  standard. 

Cleveland  Arcade  Company,  Cleveland,  Ohio, 
one  125  horse-power  standard. 

Greenwich  Gas  &  E.  L.  Company,  Green- 
wich, Conn.,  one  100  horse-power  standard. 

Pensacola  E.  L.  &  Power  Company,  Pensa- 
cola,  Fla.,  one  100  horse-power  standard. 

The  Devereaux  Lumber  Company,  Charles- 
ton W.  Va.,  one  150  horse-power  standard. 

Tom  L.  Johnson,  Esq.,  Cleveland,  Ohio,  one 
100  horse-power  standard. 

The  Ball  Engine  Company  have  the  following 
orders  on  their  books  for  their  special  vertical 
engines  adapted  for  electric  lighting  on  ship- 
board. 

Four  vertical  compound  engines  for  the  U.  S. 
gunboats  Concord  and  Bennington,  ordered  by 
the  United  Edison  Company. 

One  vertical  compound  engine  for  the  New 
York  Life  Insurance  Company,  of  Minneapolis, 
Minn.,  ordered  by  the  Brush  Electric  Company. 

One  vertical  compound  for  new  steamer  for 
the  Brazilian  Steamship  Company,  ordered  by 
the  Complete  Construction  Company  of  New 
York. 

Two  vertical  double  engines,  ordered  by  the 
Brush  Electric  Company  for  theU.  S.,  ship  Mian- 
tonomoh. 

Two  vertical  compound  engines,  ordered  by 
the  United  Edison  Company,  for  steamer  Ply- 
mouth, of  Old  Colony  Steamship  Company. 


Central  Stations  and  Electric  Roads. — Ac- 
cording to  Whipple's  electric  reports,  April  1st, 
there  are  in  the  United  States  1,498  central 
lighting  stations,  and  87  in  Canada.  Cuba  has 
2  and  Mexico  9.  There  are  208  electric  roads 
in  the  United  States  and  4  in  Canada, 


THE    ELECTRIC    AGE. 


C.  ft  C.   MOTORS. 

The  C.  ft  C.  Electric  Motor  Company,  of  New 
York,  report  sales  of  their  motors  to  the  fol- 
lowing parties  : 

One  4  horse  power  to  Allen  &  Ken  way,  220 
Devonshire  St.,  Boston,  Mass.,  to  run  ventila- 
ting blower. 

One  2  horse  power  to  Howard  &  Co  ,  264 
Fifth  avenue,  New  York,  to  run  jewelers'  lathe 
and  polishers. 

One  1  horse  power  to  Trinity  Church,  Easton, 
Pa. 

One  3  horse  power  to  Whiting  Manufacturing 
Company,  Union  square.  New  York,  to  run 
jewelers'  lathe  and  polishers. 

One  4  hor.-e  power  motor  to  Prof.  C.  A. 
Young,  Halstead  Observatory,  Princeton,  N.  J., 
to  turn  observatory  dome. 

One  5  horsepower  to  Fraser  &  Chalmers,  Salt 
Lake  City,  Utah,  to  run  a  dynamo. 

One  3  horse  power  motor  to  Leighton  &  Wil- 
son. Phoenix  Building,  Salem,  Mass. 

One  2  hor-e  power  motor  to  Kobe,  Japan. 

One  5  horse  power  motor  to  G.  B.  Grant,  137 
Franklin  street,  Boston,  Mass. 

One  15  horse  power  to  Snyder  &  Black,  92 
William  street,  New  York,  to  run  lithograph 
and  printing  presses. 

One  1  horse  power  to  Wickstead  Umbrella 
Co  ,  47  John  street,  New  York,  running  machine 
shop. 

One  1  horse  power  to  Church  of  Holy  Com- 
munion, 6th  avenue  and  20th  street.  New  York. 

One  3  horse  power  and  one  10  horse  power 
to  W.  R.  Sanderson,  194  Water  street,  New 
York,  running  printing  presses. 

One  10  horse  power  to  Trask  Milling  Machine 
Company,  118  South  street,  Boston,  Mass.,  run- 
ning machine  shop. 

One  1  horse  power  to  Southern  District  Tele- 
graph and  Electric  Company.  Birmingham, 
Ala.,  to  run  printing  presses. 

One  1  horse  power  to  Roanoke  Electric  L. 
and  P.  Co  ,  Roanoke,  Ya.,  used  in  printing  the 
Roanoke  Daily  Herald. 

One  1  horse  power  to  General  Society  of  Me- 
chanics and  Tradesmen,  18  E.  16th  street,  New 
York,  to  run  ventilating  fan. 

One  1  horse  power  to  St.  John's  Church, 
Reading,  Pa. 

One  15  horse  power  to  William  Silverman, 
the  Wire  Buckle  Suspender  Company,  Williams- 
port,  Pa.,  to  run  shop. 

One  5  horse  power  motor  to  John  J.  Tuomey, 
Jackson,  Mich. 

One  15  horse  power  to  W.  W.  Bullock,  Wil- 
mington, Del. 

One  3  horse  power  to  D.  P.  Gosline,  32  Oliver 
street,  Boston,  Mass.,  ventilating  fan. 

One  15  horse  power  motor  to  Queen  City 
Electric  Light  Company,  Gadsden,  Ala. 

One  1  horse  power  to  the  Silvey  Electric 
Company,  Lima,  O. 

One  2  horse  power  motor  to  Meyer  ft  Singer 
ft  Co  ,  Lycoming  Pants  Factory,  Williamsport, 
Pa.,  to  run  sewing  machines. 

One  4  horse  power  to  D.  Coughlin,  5  Mill 
street,  Lawrence,  Mass.,  to  run  28 "  saw. 

One  1  horse  power  motor  to  Trinity  Episco- 
pal Church,  West  Fourth  street,  Williamsport, 
Pa.,  to  run  organ  bellows. 

One  7  horse  power  motor  to  Mercantile  Print- 
ing Company,  Wilmngton,  Del.,  to  run  presses. 

One  20  horse  power  to  Perry  ft  Woodworth, 
Smith  Building,  Cincinnati,  O. 


A  RELIABLE  DYNAMOMETER. 


Thermo-Elictric  Tension  between  Compressed 
and  Uncompressed  Mercury.  —  Dr.  de  Coudres, 
of  Leipzig,  is  reported  to  have  succeeded  in  detect- 
ing a  thermo-electric  tension  between  compressed 
and  uncompressed  mercury.  The  compression 
was  produced  either  hvdraulically  or  by  means  of 
its  own  weight  acting  through  a  column  of  mer- 
cury. It  was  found  possible  to  determine  with 
certainty  the  direction  of  the  thermo  electric  cur- 
rent, and  to  measure  its  intensity  for  given  pres- 
sures and  temperatures. 


In  electric  railway  practice  the  pulling  power 
of  electric  motors  is  an  important  factor  in  the 
calculations.  This  power  is  determined  by  an 
instrument  known  as  the  dynamometer.  The 
dynamometer,  illustrated  below,  is  the  only  one 
made  in  this  country,  and  has  of  late  attracted 
the  attention  of  motor  companies.  The  springs 
are  made  of  double-shear  steel  and  are  tempered 
with  great  care  to  secure  accurate  results. 
They  are  made  to  record  a  pulling  force  up  to 
10,000  pounds,  and  the  readings  are  given  with 
great  accuracy. 

The  internal  mechanism  of  this  dynamometer 
is  very  simple,  and  cannot  get  out  of  order. 
The  springs  are  so  perfectly  tempered  that  the 
instrument  may  be  kept  under  the  maximum 
tension  for  an  indefinite  length  of  time,  and  the 
moment  the  pull  is  relaxed  the  pointer  returns 
to  zero  with  great  exactness.  These  dynamo- 
meters are  frequently  subjected  to  tests  of  this 
sort,  extending  over  a  period  of  a  week. 


THE  KOHLBUSCH  DYNAMOMETER. 

This  instrument,  of  course,  is  applicable  any- 
where where  it  is  desired  to  measure  pulling 
force,  and  is  used  very  generally  by  farmers  to 
ascertain  the  draft  of  plows,  mowing  machines, 
etc.  Street  railway  companies  are  also  large 
users  of  this  dynamometer.  It  can  also  be 
used  as  a  weighing  machine,  and  the  weight  of 
a  horse  or  any  other  animal  can  be  readily 
ascertained. 

There  is  a  demand  for  such  an  instrument  as 
this  in  electric  railway  work  for  the  reason  that 
the  means  now  used  in  measuring  pulling  power 
are  generally  unsatisfactory  and  unreliable. 

Mr.  Herman  Kohlbusch.  No.  5g  Nassau  street, 
is  the  manufacturer  of  this  instrument,  and  he 
reports  that  electric  railway  people  who  have 
used  th;s  dynamometer  are  well  pleased  with 
its  operation,  which  is  always  reliable  and  ac- 
curate. 

The  Woman's  Exchange  Electrical  Display. 
— The  electrical  display  at  the  Woman's  Ex- 
change Exhibition  at  the  Lenox  Lyceum  in  this 
city  continues  to  draw  immense  crowds.  Never 
before  has  the  country  had  such  an  opportunity 
to  see  the  wonders  of  electricity,  and  they  are 
availing  themselves  of  it.  The  phonographs  and 
telephones  of  course  continue  to  draw  the  great- 
est crowds,  and  the  entertainment  afforded  by 
these  instruments  are  at  once  novel  and  interest- 
ing. We  hear  efforts  are  being  made  by  other 
cities  to  secure  the  loan  of  the  entire  electrical 
exhibit  for  similar  use.  Wherever  it  goes  it  cer- 
tainly will  draw  large  crowds. 

Electric  Power  in  Switzerland. — A  plan  has 
been  worked  out  for  utilizing  the  power  of  the 
Rhine  in  Switzerland  for  the  generation  of 
electrical  energy  The  idea  is  to  excavate  a 
canal  parallel  to  the  river,  in  which  the  water 
of  the  river,  carried  by  sluiceways,  will  have  a 
net  fall  of  about  twelve  feet  This  will  turn 
turbine  wheels.  The  scheme,  which  is  con- 
sidered of  great  importance,  calculates  on  9.440 
horse-power. 

Electric  Lighting  of  Madame  Patti's  Resi- 
dence.— Ade'ina  Patti's  private  theatre  and  winter 
gardens,  at  Craig-y-nos  Castle,  are  being  lighted 
with  the  electric  light,  the  installation  of  which 
has  been  entrusted  to  the  Wenham  Company, 
Limited,  of  London,  the  whole  of  the  work  being 
carried  out  by  their  own  staff  in  the  electrical  de- 
partment. 


Train  Lighting  in  Switzerland. — The  appli- 
cation of  electricity  for  the  lighting  of  railway 
trains  is  a  problem  which  yet  remains  to  be  satis- 
factorily solved  ;  but,  notwithstanding  this,  many 
experiments  are  being  conducted  in  var  ous  lo- 
cilities  to  arrive  at  a  definite  decision.  The  most 
recent  to  take  up  this  subject  were  certain  Swiss 
engineers,  who  have  been  making  comparative 
te-ts  with  the  electric  light,  oil  lighting,  and  the- 
Pint-ch  system  of  gas  lighting.  The  experiments 
took  p'ace  in  a  carriage  attached  to  a  passenger 
train  which  travels  between  Zurich  and  Richters- 
weil.  The  carriage  contained  one  first-class  and 
two  second-class  compartments,  and  %  toilet  cabi- 
net. One  incandescent  lamp  was  suspended  from 
the  middle  of  the  roof  of  each  compartment,  and 
one  glow  lamp  was  a'so  placed  on  each  plat- 
form at  the  ends  of  the  car,  the  two  latter  lamps 
being  only  in  circuit  when  passengers  entered  or 
departed  from  the  carriage.  The  battery  was 
placed  in  a  box  under  the  floor  of  the  vehicle, 
and  weighed  3  cwt.  It  consisted  of  eight  cells, 
and  contained  sufficient  energy  to  last  for  eighteen 
hours,  when  it  had  to  be  recharged.  The  results 
obtained  from  the  experiments  were  that  a  6  C.  P. 
glow  lamp  is  equal  to  an  ordinary  oil  lamp  ;  but 
this  was  considered  to  be  insufficient.  A  10  C.  P. 
incandescent  lamp,  however,  enabled  the  pas- 
sengers to  read  with  facility  small  newspaper  print 
when  the  lamp  was  provided  with  a  good  re- 
flector. 

Electro-Plating  Dead  Bodies. — The  scheme 
is  again  revived  for  electro-plating  the  bodies  of 
our  dead.  Many  persons,  indeed  a  vast  majority, 
are  prejudiced  against  cremation.  It  will  not  be 
denied,  however,  that  the  practice  we  have  of 
burying  our  dead  in  the  ground,  hundreds  to  the 
acre,  is,  in  a  sanitary  sense,  a  great  mistake. 
Custom  and  sentiment,  however,  are  hard  to  over- 
come. In  a  broad  way  it  might  be  held  that  it  is 
a  duty  we  owe  to  nature  to  give  her  our  empty 
house  when  we  are  through  with  it,  to  enrich  the 
soil  from  which  we  have  drawn  during  our  life. 
But  this  end  is  not  reached  by  huddling  thou- 
sands of  decaying  bodies  together.  It  is,  in  fact, 
a  fruitful  source  of  disease  ;  hence  the  revival  of 
the  electro-plating  idea.  Byths  method  the  body 
would  remain  intact  for  centuries,  and  the  living 
would  be  spared  the  dangers  from  the  present 
systems.  Sentiment  would  also  be  satisfied  even 
in  a  greater  degree  than  it  is  now,  for,  though  the 
face  of  the  dead  would  assume  the  color  of  the 
metal  used  in  electro  plating,  the  form  of  the  fea- 
tures and  its  expression  would  be  forever  pre- 
served, and  could  be  gazed  upon  at  any  time.  The 
horror  of  change  from  established  custom  will 
prevent  any  radical  departure  from  the  existing 
mode,  just  at  present  perhaps,  but  it  will  surely 
come  in  the  future 

Keely  makes  Another  Discovery. — At  last  we 
have  it.     Keely,  psychologist,  the  man  who  has 
broken  the  joints  of  his  ringers,  smashed  three 
ribs,  paralyzed  his  left  side,  temporarily  lost  the 
sight  of  one  eye  and  spent  the  fortunes  of  many 
stockholders  in  the  search  lor  the  principles  of  j 
the   new    power,    announces   that    his    force  is 
closely    related   to    electricity.     It   produces,    in 
fact,  an  interruption  or  interference  wiih  the  mag- 
netic current  of  the  earth,  the  result  being  the  I 
phenomena  which    he  shows   now  and  then  to  I 
mystified  scientsts  and  confiding  investors.     Mr. 
Keely  further  states  that  this  is  the  same  sympa-l 
thetic   force   which   holds   the  p'anets   together.  [ 
The  sympathetic  negative  disassociates  molecules,  I 
and  the  positive  associates  them.     He  believes! 
electricity  a   substance,  not  a  force.     Not   longl 
ago  Mr.  Keely  gave  an  exhibition  of  the  workings! 
of  his  force  in  the  presence  of  Prof.  Joseph  Leidyf 
of  the  Universty  of  Pennsylvania  and  Mr.  Jamesl 
M.  Wilcox.     The  experiments  were  satisfactory  tol 
those   present,  the   phenomena   produced  beingl 
wonderful  on  all  accepted  hypotheses.     The  scii 
entists  present  could  not  explain  the  effects,  either 
on  the   basis   of  extraneous   electricity  or  com-| 
pre:sed  air. 

Removal.  — The  Aluminum  Battery,  Electric 
Light  and  Power  Co.  have  removed  to  7S  and  8c| 
Cortlandt  street. 


THE    ELECTRIC    AGE. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL     PATENTS     ISSUED     APRIL 
29TH. 


426,338,  L'ghtn'ng  Arrester.  Arthur  D. 
Spear,  Greenville,  S   C.     Filed  Jan.  10,  1890. 

426,379.  Electric  Railway  Car.  John  C. 
Henry,  Kansas  City,  Mo.      Filed   July  5,  1887. 

426.381.  Electric  Gas  Lighter.  Charles  H. 
Hinds,  New  York,  N.  Y.     Filed  Aug.  20,  1889. 

426.382.  Electr  c  Railway.  Rudolph  M.  Hun- 
ter,  Philadelphia.  Pa.,  assignor,  by  mesne  as- 
signments, to  the  Thomson-Houston  Electric 
Company,  Boston,  Mass.  Original  application 
fi  ed  Sept.  23.  1886,  Serial  No.  213,309.  Divided 
and  this  application  filed  May   15,  18S9. 

426.436  Tr.  lley  Equalizer.  George  F.  Cor- 
liss, Mansfield,  Ohio.     Filed  July  30,  1889. 

426,437.  Electric  Heater.  Chas.  W.  Dn§w 
and  Edward  R.  Francis,  Minneapolis,  Minn. 
Filed  Feb.  20,  1890. 

426.452.  Crossing  for  Overhead  Wires. 
John  Kuehnle,  Detroit,  Mich.  Filed  March  11, 
1890. 

426,462,  Tablet  for  Telephones  and  Clamp 
Attachment  for  the  same.  John  B.  Morris,  Cin- 
cinnati, Ohio.      Filed  Feb.  14,  1890. 

426,471.  Brush  and  Holder  for  Electric  Ma- 
chines. Edwin  W.  Rice,  Jr.,  Lynn,  Mass.  Filed 
March  30,  1889. 

426,479.  Apparatus  for  Manufacturing  Elec- 
tric Light  Carbons.  Henry  A.  Tremaine,  Cleve- 
land. Ohio,  assignor  to  the  Standard  Carbon  Co., 
same  place.     Filed  Aug.  30,  1889. 

426,499.  Device  for  Measuring  Electrical 
Currents.  Thos.  H.  Hicks,  Detroit,  Mich.,  as- 
signor to  the  Electrical  Invention  Company,  same 
place.      Fded  Sept.  9,  1889. 


No.  426,563.     INDUCTION  COIL. 

426,522.  Electrical  Train  Signal.  George  D. 
Burton,  New  Ipswich,  N.  H.  Filed  Nov.  22, 
1887. 

426,527.  Automatic  Determining  Device  for 
Phonographs.  Thomas  A.  Edison,  Llewellyn 
Park,  N.  J.     Filed  July  2,  1889. 

426.554.  Message  Recording  Instrument. 
John  C.  Wilson,  Boston,  Mass.  Filed  June  25, 
1888. 

426.555.  Mes«age  Recording  Instrument. 
John  C.  Wilson,  Boston,  Mass.  Filed  Oct.  29, 
1889. 

426,563.       Induction     Coil.       Anthony      M. 
Frankenberg,   Baltimore,  Md.     Filed    June    21 
1889. 

426, 570.  Regulator  for  Dynamos  and  Motors. 
Wm.  T  Peel.  St.  Paul,  Minn.,  assignor  of  one- 
half  to  Jacob  R.  Steiner,  same  place.  Filed  July 
12,  1889. 

426.573.  Potential  Controlling  Device.  Wm. 
Stanley,  Jr  ,  Great  Barrington,  Mass.  Filed  July 
3,  1888. 

426.574.  Regulation  of  Electric  Motors.  Wm. 
Stanley,  jr.,  Great  Barrington,  Mass.  Filed 
July  10,  1888. 

426,576.  Dynamo  Electric  Machine.  Jonas 
Wenstrom,  Orebro,  Sweden.  Filed  August  31, 
1889. 

426,580.  Electric  Railway.  Edward  M. 
Bentley,  New  York,  N.  Y.  Filed  January  20, 
1 888. 

426.583.  Switch  Apparatus.  Minor  M.  Davis, 
Brooklyn,  N.  Y.     Filed  June  11,  1889. 

426,591.  Quadruplex  Telegraphy.  Francis 
W.  Jones,  New  York,  N.  Y.  Filed  January  3, 
1889. 


426,621.  Electrical  Signalling  Apparatus. 
James  U.  Mackenzie,  New  York,  N.  Y.,  assignor 
to  the  Gamewell  Fire  Alarm  Telegraph  Com- 
pany, same  place.  FiledOct.  9,  1883.  Patented 
in  England  April  n,  1883. 

426,650.  Electric  Engine.  Robt.  W.  Thomp- 
son, Cleveland,  Ohio,  assignor  of  one-eighth  to 
Geo.  W.  Tibbitts  and  James  C.  O'Neil,  both  of 
same  place.     Filed  Jan.  23,  1890. 

426.657.  E'ectric  Motor  Car.  John  A.  Brill, 
Philadelphia,  Pa.     Filed  Feb.  14,1890. 

426.658.  Electric  Motor  Car.  John  A.  Brill, 
Philadelphia    Pa.     Fi'ed  Feb    18,1890. 


No. 426,680.     ELECTRIC  RAILWAY. 

426  660.  Electric  Lamp  Post.  Wm.  Carroll, 
Chicago,  111.     Filed  April  12.  1889. 

426,691.  Fire  Alarm  Telegraph  System. 
John  Speisher,  Jersey  City,  and  Frederick  T. 
Fearey,  Newark,  N.  J.,  assignors  to  the  Newark 
District  Telegraph  Company,  of  New  Jersey. 
Filed  Feb.  15,  1889. 

426,699.  Regulator  for  Dynamos.  James  J. 
Wood,  Brooklyn,  N.  Y.     Filed  Aug.  20,  1889. 

426,705.  Circuit  Closing  Hinge  for  Electric 
Burglar  Alarms.  Wm.  M.  Bleakley,  Verplanck, 
N.  Y.     Filed  Feb.  15,  1890. 
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No.  426,699.     REGULATOR  FOR  DYNAMOS. 

426,706.  Burglar  Alarm.  John  E.  Bleoo, 
Brooklyn,  assignor  to  the  Mutual  District  Tele- 
graph Company,  New  York,  N.  Y.  Filed  Aug. 
5,  18S9. 

426,708.  Electric  Railway  Car.  John  A. 
Brill.    Philadelphia,    Pa.     Filed  May  18,  1889. 

426,724.  Method  of  Making  Electrodes  for 
Secondary  Batteries.  George  E.  Heyl,  Char- 
lottenburg,  Prussia,  Germany.  Filed  June  8, 
1889. 

426,749-  Automatic  Telegraph.  Frank  An- 
derson, Peekskill,  N.  Y.  Filed  September  30, 
1889. 


426,778.  Safety  Hook  for  Electric  Lights. 
John  Dalton,  Danvers,  Mass.,  assignor  to 
Theodore  G.  Lee,  same  place.  Filed  Aug.  28, 
1889. 

426,781.  Electric  Refrigerating  Apparatus 
for  Railway  Cars.  Mark  W.  Dewey,  Syracuse, 
N.  Y.,  assignor  to  the  Dewey  Corporation,  same 
place.     Filed  Feb.  10,  1890. 

426.788.  Apparatus  for  Producing  Sheets  of 
Metal  by  Electro-Deposition.  Moses  G.  Farmer, 
Eliot.  Me.     Filed  Nov.  20,  1888. 

426.789.  Electrolytic  Apparatus  for  Forming 
Copper  Ingots.  Moses  G.  Farmer,  Eliot,  Me. 
Filed  July  29,  1889. 

426,819.  Duplex  and  Quadrup'ex  Telegraph. 
Francis  W.  Jones,  New  York,  N.  Y.  Filed  June 
11,  1889. 

426,832.     Automatic  Fire  Extinguisher.     Jos 
Madden,    Providence,    R.  I.     Filed    December 
24,  1889. 

426.917.  Thermostatic  Circuit  Closer.  Wm. 
H.  Chambers,  Fulton,  Ky. ,  assignor  of  one- 
fifth  to  Jesse  T.  Holman,  Harris  Station,  Tenn. 
Filed  Dec.  21,  1889. 

426,932.  Galvanic  Battery.  Fernand  Gen- 
dron,  Bordeaux,  Gironde,  France.  Filed  Feb. 
8,  1889. 

426,941.  Telegraph  Key.  Oscar  Kleber, 
Allegheny,  Pa.     Filed  August  28,  1889. 

426,989.  Apparatus  for  Electrical  Communi- 
cation. James  L.  Cutler.  Piketon,  Ohio.  Filed 
Feb.  8,  1890. 

427,014.  Electrical  Tell-Tale  Device.  Ed- 
ward F.  Roberts,  Rochester,  N.  Y.  Filed  June 
11,  1889. 


No.  427  022.     ELECTRICAL  MEASURING  INSTRUMENT. 

427,022.  Electrical  Measuring  Instrument. 
Edward  Wes'on,  Newark,  N.  J.  Filed  Jan.  18, 
1890. 

427,024.  Circuit  Closer.  Henry  B.  Whita- 
ker,  River  Point,  R.  I.,  assignor  of  one-third  to 
James  A.  Matteson,  same  place.  Filed  Feb.  1, 
1890. 

Remarkable  Longevity  of  an  Incandescent 
L*mp.—  The  following  is  a  copy  of  a  letter  re- 
ceived by  the  Sawyer-Man  Electric  Company, 
which  explains  itself : 

Gadsden,  Ala.,  April  26,  1890. 
Sawyer  Man  Electric  Co.,  New  York: 

Gentlemen  :  We  have  something  wonderful  in 
the  way  of  an  incande-cent  lamp  to  report  to 
you.  On  July  4th,  1888,  we  started  our  incan- 
descent dynamo.  Among  the  lamps  in  the  sta- 
tion was  one  over  the  engine  which  has  been 
running  all  night  long  every  night  since  and  is 
still  running.  Couning  from  July,  '88  to  July, 
'89,  we  have  365  days,  and  from  July  4th,  '89  to 
May  1st,  '90,  we  have  300  days  more,  which 
together  make  665  days  of  12  hours,  equal  to 
7,980  hours.  No  doubt  some  will  discredit  this 
statement,  but  nevertheless  it  is  true.  The  above 
described  lamp  is  a  Sawyer- Man  16-candle 
power,  1 10  voltage.  Very  truly, 

Queen  City  Electric  Light  Co. 

This  is  a  wonderful  record  for  one  lamp,  and, 
as  far  as  we  know,  has  never  been  equaled. 
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EASTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE,    ROOM    IO, 
COOK  BUILDING. 

Boston,  May  2,  1890. 

Holliston,  Mass.,  is  to  have  an  electric  road. 

There  is  talk  of  an  electric  belt  railway  in  ihe 
town  of  Winthrop,  Mass. 

Work  on  the  construction  of  the  Essex  electric 
road  at  Salem  has  commenced. 

An  addition  to  the  electric  light  station  at 
Zylonite,  Mass.,  is  to  be  built  shortly. 

The  City  Council  of  Milford,  Mass.,  has 
granted  a  franchise  for  a  street  railway  in  that 
city. 

The  street  railway  company  at  Whitington, 
Mass.,  are  about  to  make  extensions  to  their 
line. 

An  appropriation  for  lighting  the  streets  of 
East  Providence,  R.  I.,  by  electricity  has  been 
made. 

The  Board  of  Trade  at  Wallingford,  Conn., 
are  talking  of  an  electric  light  plant  for  that 
town. 

The  Hartford  and  Wetherifield  Railway  Com- 
pany are  to  extend  their  line  to  East  Hart- 
ford. 

The  Naugatuck  and  Waterbury  Tramway 
Company  will  commence  the  construction  of 
their  road  immediately. 

The  Greenwich  Gas  and  Electric  Light  Com- 
pany have  been  authorized  to  light  the  streets  of 
Greenwich,  Conn.,  by  electricity. 

A  special  town  meeting  was  held  in  Franklim 
N.  H.,  May  3d,  to  see  if  the  town  will  vote  to 
put  in  and  operate  an  electric  light  plant. 

The  Gloucester  Electric  Light  Co.  have  com- 
menced the  erection  of  poles  and  have  com- 
pleted the  line  as  far  as  East  Gloucester. 

The  selectmen  of  Brookline  are  to  contract 
with  the  Brookline  Gas  Light  Company  to  light 
the  streets  by  electricity  for  three  years. 

The  Lynn  City  Council  has  voted  to  continue 
the  contract  with  the  Lynn  Gas  and  Electric 
Company  for  lighting  the  streets  by  electricity. 

The  Essick  Printing  Telegraph  Company  are 
asking  for  bids  for  a  ten-wired  copper  line  to 
New  York  which  they  propose  to  build  at  once. 

It  is  understood  that  a  syndicate  of  Boston 
capitalists  are  negotiating  for  the  Beverly  and 
Danvers  and  the  franchise  of  the  Essex  electric 
roads. 

The  New  England  Telephone  and  Telegraph 
Co.  have  had  a  large  force  of  men  at  work  on 
the  line  of  the  B.  &  L.  R.  R.  changing  poles  and 
wires. 

The  Amesbury  Electric  Light  Company  have 
made  a  proposition  to  the  authorities  of  Merri- 
mac,  Mass.,  to  light  the  streets  of  that  town  by 
electricity. 

The  Johnston  Electric  Train  Signal  Co.  has 
agreed  to  locate  in  Woburn  provided  $10,000  is 
subscribed.  Of  this  amount  over  one-third  has 
been  raised  without  solicitation. 

The  West  End  Railway  Company  is  dis- 
appointed in  not  getting  electric  cars  enough 
to  open  the  Hampden  street  line,  and  the  open- 
ing has  been  postponed. 

The  contract  for  building  the  Manet  Street 
Railway  to  Hough's  Neck,  Quincy,  has  been 
awarded  to  Soul,  Bellingham  &  Co.,  of  Boston. 
It  is  expected  the  road  will  be  in  running  order 
June  10. 

The  Thomson-Houston  Company  has  bought 
the  estate  on  Federal  street,  Lynn,  owned  by 
Stephen  N.  Breed  &  Co.  It  is  understood  that 
fifty  cents  per  foot  was  paid  for  50,000  feet  of 
land. 


Mr  P.  Fisher,  formerly  Superintendent  of  Con- 
struction for  the  Postal  lelegraph  Co.  in  this 
city,  is  now  in  New  York  waiting  orders  to  pro- 
ceed to  Alabama  where  he  is  to  erect  1,400  miles 
of  wire. 

The  contracts  for  the  new  building  of  the 
Lowell  Electric  Light  Co.  have  been  awarded. 
The  building  is  to  cover  a  ground  area  of  90 
X210  feet  and  will  cost  about  $31,000  above  the 
foundation. 

The  Massachusetts  Electric  Engineers  and 
Mechanics  Association  held  their  fourth  meet- 
ing at  Brunswick  Hall  last  Friday  night ;  about 
twenty-one  new  names  were  added  to  the 
membership  list. 

Mr.  E.  Bibber,  the  popular  "commercial 
tourist  "  of  the  Holtzer  Electric  Company  has  re- 
turned from  a  seven  weeks'  trip  through  the 
South  and  Southwest,  extending  as  far  as  the 
border  of  Mexico. 

Surveyors  have  been  at  work  for  several  days 
on  land  at  the  eastern  end  of  Chester  Park,  on 
which  the  Suburban  Electric  Light  Co.  contem- 
plate the  erection  of  a  lighting  plant  of  1,000 
horse  power  capacity. 

The  electric  locomotive,  built  by  the  Thom- 
son-Houston Company  for  the  West  End  Rail- 
way Company  has  arrived  in  Boston.  It  is 
capable  of  running  at  a  speed  of  20  miles  an 
hour  and  drawing  four  loaded  cars. 

The  friends  of  Willis  Gunney  of  the  Thomson- 
Houston  Works  at  Lynn  presented  him  with  a 
fine  French  marble  clock  last  Monday  evening. 
Mr.  Gunney  is  to  assume  a  position  in  the  employ 
of  the  Edison  Company  of  New  York. 

The  Taunton  Electric  Lighting  Co.  have  re- 
ceived the  plans  for  their  new  building,  but  will 
do  nothing  beyond  getting  the  estimates  of 
what  the  cost  will  be  until  the  application  of 
the  Bristol  County  Co.  for  a  franchise  has  been 
decided. 

The  Washburn  and  Moen  M'f'g  Co.,  of  Wor- 
cester, have  purchased  a  tract  of  land  in  South 
Chicago,  111.  Wharves  are  to  be  built  and  ex- 
tensive shops  erected,  and,  after  the  style  of 
Pullman,  cottages  will  be  put  up  for  the  numer- 
ous employes. 

The  Thomson-Houston  Electric  Co.  has  se- 
cured the  Nevvhall  property  on  Federal  street, 
West  Lynn,  which  artjoins  the  Otis  lot  recently 
purchased.  This  will  make  it  possible  to  build 
the  three  story  addition  to  factory  C,  which  is 
intended  to  cover  the  Robinson  and  Otis  lots, 
some  forty  feet  longer  than  it  would  have  been, 
otherwise. 

At  the  State  House,  last  Wednesday,  the 
mercantile  committee  reported  a  bill  to  author- 
ize the  Boston  Electric  Light  Co.  to  increase 
its  capital  stock  to  an  amount  not  exceeding 
$2,000,000,  making  the  entire  amount  $3,000,- 
000.  The  new  stock  may  be  sold  or  issued 
from  time  to  time  in  accordance  with  existing 
laws  relating  to  the  increase  of  capital  of  manu- 
facturing corporation. 

A  spirited  town  meeting  was  held  in  Revere  last 
Monday  at  which  there  was  a  lively  discussion 
over  lighting  the  streets  by  electricity  and  whether 
the  town  would  do  its  own  lighting.  It  was  finally 
voted  to  contract  with  the  North  Shore  Electric 
Company  for  a  term  of  three  years  for  175  incan- 
descent lights  of  26  C.  P.,  at  a  cost  of  $16  a  year 
each,  and  also  15  arc  lights  of  1,200  C.  P.,  at  a 
cost  of  $72  a  year  each,  the  lights  to  burn  from 
sundown  to  12.30  a.  m. 

The  Suburban  Electric  Light  and  Power  Com- 
pany have  erected  lines  from  their  station  on 
Norfolk  avenue  to  the  Dudley  street  station  of  the 
N.  Y.  &  N.  E.  R.  R.  This  company  is  now 
wiring  the  Hotel  Langham  for  two  hundred  and 
fifty  16  C.  P.  incandescent  lights.  They  are  also 
extending  their  lines  along  Tremont  and  Wash- 
ington streets  where  they  have  contracts  for  light- 
ing a  large  number  of  stores  and  offices  with  both 
arc  and  incandescent  lights. 


In  the  Board  of  Aldermen  last  Monday  eve- 
ning, the  petition  of  the  Suburban  Light  and 
Power  Co.  for  permission  to  erect  861  poles  in 
Roxbury,  Dorchester,  West  Roxbury  and 
South  Boston,  was  rejected  by  a  vote  of  five 
yeas  to  seven  nays.  The  following  order  was 
passed  by  a  vote  of  ten  to  two.  Ordered,  that 
permission  be  granted  the  Boston  Electric 
Light  Co.  to  erect  81  poles  for  the  support  of- 
wires  in  Jamaica  Plain  and  Boston. 

Mr.  L.  F.  Jordan,  of  the  Jordan  Tram  Light- 
ing Co.  has  purchased  the  controlling  interest  in 
the  Duralite  Company,  whose  office  is  at  85 
Water  street,  this  city.  This  company  is  pre- 
pared to  furnish  all  kinds,  shapes  and  sizes  of 
insulators  made  of  their  material.  The  fact  of 
Mr.  Jordan  being  connected  with  this  concern  is 
a  guarantee  of  its  future  success.  The  factory, 
which  is  now  located  in  Leominster,  will  shortly 
be  removed  to  Boston. 

Geo.  W.  Gregory,  treasurer  of  the  Municipal 
Signil  Company,  has  brought  suit  against  it  for 
$25,000,  ad  damnum.  Mr.  Gregory  has  also 
brought  a  bill  in  equity  in  the  Suffolk  Superior 
Court,  setting  up  an  agreement  by  Wilson  to 
assign  him  a  half  interest  in  his  patent,  alleging 
his  refusal  and  praying  a  temporary  and  perma- 
nent injunction  against  his  assigning  the  patents. 
Colonel  Pope,  the  President,  has  said  that  the 
suit  is  brought  to  straighten  out  the  affairs  of  the 
company. 

Professor  Thomson,  the  genius  of  the  Thom- 
son-Houston Works,  at  Lynn,  has  just  moved 
into  his  magnificent  new  mansion  on  Burrill 
street,  Swampscott.  The  Professor  is  one  of  the 
most  unpretentious  and  guileless  of  men,  and 
is  well  pleased  with  his  new  home.  When  he 
gets  it  fitted  up  one  of  the  wonders  of  his  estate 
will  be  his  laboratory  or  "shop,"  as  he  calls  it, 
which  is  on  the  second  floor  of  his  stable  and 
connected  with  his  house  by  a  very  artistic 
bridge.  Both  house  and  stable  are  of  brick  and 
in  the  old  colonial  style. 

The  citizens  of  North  Abington  are  anxiously 
awaiting  the  decision  of  the  gas  commissioners 
upon  the  matter  of  electric  light  franchise.  The 
franchise  was  originally  granted  to  John  F. 
Simmons,  H.  H.  Pratt  and  two  others  The 
Westinghouse  Electric  Light  Co  ,  it  is  asserted, 
claims  to  hold  an  assignment  of  this  franchise, 
but  have  not  filed  it  with  the  commissioners, 
although  three  hearings  have  been  held.  As 
soon  as  a  decision  is  rendered  by  the  commis- 
sioners as  to  who  holds  the  franchise  work  will 
begin. 

The  advantage  of  single  over  double  trolley 
systems  was  the  subject  of  a  discussion  at  the 
rooms  of  the  Boston  Electric  Club  last  Monday 
evening.  G.  W.  Mansfield's  paper  opened  the 
debate,  and  was  confined  1o  a  presentation  of  the 
commercial  side  of  the  question.  The  difficul- 
ties under  which  the  system  of  double  trolley 
wires  would  work  in  stormy  weather,  and  the 
crowded  streets  of  a  large  city,  to  say  nothing 
of  the  expense,  were,  in  the  opinion  of  the 
speaker,  insuperable  objections  to  a  complete 
metallic  circuit  for  electric  railways.  W.  J.  Den- 
ver, of  the  New  England  Telephone  and  Tele- 
graph Co.  was  the  only  speaker  in  oppo  ition. 
His  remarks  aimed  to  determine  the  responsi- 
bility, as  between  the  telephone  and  railway 
companies,  for  increased  outlay  in  the  more 
elaborate  construction.  Brief  remarks  were 
made  by  F.  M.  Gilley  and  L.  S.  Dumoulin,  Elec- 
trician for  the  West  End  Railway  Company. 

The  Tripp  Manufacturing  Co.,  of  Boston,  are  at 
present  engaged  in  building  a  double  truck  car  for 
the  West  End  Street  Railway  Co.  The  car  will 
have  eight  wheels,  will  be  28  feet  long  from  door 
to  door,  7  feet  3  inches  wide,  7  feet  9  inches  in 
height  from  the  floor  and  will  have  a  seating  ca- 
pacity of  forty  passengers.  Each  truck  has  four 
3oinch  steel  wheels  and  two  15  H.  P.  Thomson- 
Houston  motors.  The  car  will  be  provided  with 
vacuum  and  hand  brakes,  and  the  brakes  will  be 
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operated  by  a  toggle  joint  arrangement  giving 
immense  power.  The  Tripp  patent  roller  bearings 
will  be  used  throughout,  and  the  car  will  be  hung 
on  trucks  of  entirely  new  design  (on  which  patents 
are  pending)  the  equalizing  bar  being  connected 
direct  to  the  journal  boxes  underneath  instead  of 
passing  around  on  top  as  hitherto.  There  are  less 
parts  and  fewer  bolts  on  the  new  Tripp  truck  than 
on  any  other  form  of  truck,  and  they  leave  plenty 
of  room  for  the  application  of  the  motive  and  elec- 
trical apparatus.  The  car  will  be  in  service  about 
May  10. 

There  is  on  exhibition  at  the  rooms  of  the 
Electrical  Safety  Co.,  146  Franklin  street,  this 
city,  the  Cartwright  Electrical  Protector  and 
other  devices,  for  the  protection  of  circuits 
and  instruments  from  abnormal  currents  of 
electricity.  During  the  past  week  several  prom- 
inent gentlemen,  including  the  Fire  Commis- 
sioners and  Superintendent  of  Fire  Alarms  have 
witnessed  the  practical  workings  of  these  de- 
vices, expressing  themselves  as  perfectly  satis- 
fied with  its  merits  for  the  protection  of  instru- 
ments, circuits,  and  buildings  fiom  fire  in  case 
of  the  entrance  of  an  abnormal  current  of  elec- 
tricity. The  company  have  installed  at  their 
office  a  fire  alarm  circuit,  each  box  being  pro- 
tected by  a  Cartwright  Protector.  A  complete 
set  of  telegraph  and  another  of  telephone  in- 
struments are  also  protected  and  wires  leading 
direct  from  the  Edison  electric  light  circuit  are 
used  to  demonstrate  the  effects  of  abnormally 
strong  or  weak  currents  as  they  occur  in  prac- 
tice. In  regard  to  the  application  of  their  de- 
vices to  a  fire  alarm  circuit,  any  box  can  be 
"rung  in,"  whether  the  wires  are  charged  with 
a  strong  or  weak  current  by  being  crossed.  Mr. 
J.  H.  Coombs,  manager  of  the  company,  will 
be  pleased  to  show  the  operation  of  the  instru- 
ment to  anyone  interested.  At  a  recent  test 
made  by  the  Boston  Fire  Underwriters'  Union, 
this  protector  fulfilled  all  the  requirements  per- 
fectly, no  other  being  so  well  adapted  for  use 
on  fire  alarms  and  metallic  circuits.         W.  J.  P. 


WESTERN  NOTES. 


branch  office  of  the  electric  age, 

35  Commercial  Bank  Building. 

Chicago,  May  3,  1890. 

Dixon,  Cal.,  is  to  have  electric  lights. 

An  Electric  Railway  is  talked  of  from  Algonac, 
Mich  ,  to  the  club  houses  on  Harson's  Island. 

The  Consolidated  Light  &  Power  Co  ,  Kan- 
sas City,  Kansas,  have  filed  certificates  of  increase 
of  capital  stock  to  $200,000. 

Grand  Rapids,  Mich.,  will  soon  have  an  elec- 
tric street  railway  in  operation,  the  contract  hav- 
ing been  closed  for  the  Daft  system. 

The  Milwaukee  Hotel  Co.,  will  build  a  hotel 
at  Milwaukee,  Wis.,  seven  stories  high,  at  a  cost 
of  about  $400,000.  It  is  to  be  lighted  by  electri- 
city. 

The  Chicago  Illuminating  Co.  has  been  incor- 
porated to  furnish  electric  light  and  power,  capital 
stock,  $500,000;  incorporators,  F.  S.  Wheaton, 
D.  S.  Gooding  and  E.  M.  Miles. 

The  St.  Louis  Electrical  Supply  Co.  has  been 
formed  at  St.  Louis,  Mo.  ;  capital  stock,  $25,000  ; 
incorporators,  William  L.  Scott,  Henry  C.  Scott, 
Joseph  F.  Porter  and  George  W.  Brinck. 

The  Central  Electric  Co.,  Chicago,  are  dis- 
playing an  especially  fine  assortment  of  incan- 
descent globes  this  week,  in  all  styles  of  cut  and 
ground  glass.  They  are  also  handling  a  hand- 
some line  of  electroliers. 

A  committee  of  Toronto  Aldermen,  composed 
of  Messrs.  Ritchie  and  Bell  and  R.  J.  McGowan, 
Secretary  of  the  Fire  Department,  visited  the  City 
Hall  in  this  city  to  day.  They  came  to  inspect  the 
workings  of  the  electric  light,  and  Professor  Barrett 
i  nitiated  them  into  all  the  mysteries. 


The  Sperry  Electric  Co.,  report  the  sale  of  a 
50-light  plant  to  the  Booneville  Electric  Light  & 
Power  Company,  Booneville,  Mo.,  also  an  in- 
crease of  30  lights  to  the  Willimantic  Electric 
Light  Company,  Willimantic,  Conn. 

The  Chicago  &  Western  Rapid  Transit  Rail- 
road Co. ,  has  been  formed  at  Chicago  to  con- 
struct a  line  of  railway  in  Chicago.  Capital 
stock,  $8,ooo,oco;  directors,  E.  Louis  Kuhns, 
Harry  A.  Ritter,  A.  F.  Shuman  and  others. 

The  National  Home  &  North  Greenfield  Co., 
has  been  incorporated  at  Milwaukee,  Wis.,  for  the 
purpose  of  operating  an  electric  railway  ;  capital 
stock,  $100,000  ;  incorporators,  Paul  Bechtner, 
Hugo  Lovenbach,  Wm.  D.  Gray,  G.  M.  Hinkley 
and  others. 

World's  Exposition. — The  Board  of  Directors 
of  the  World's  Exposition  of  1892  adopted  by-laws 
this  week  and  elected  the  following  officers : 
Lyman  J.  Gage,  President ;  Thomas  B.  Bryan,  1st 
Vice-President ;  Potter  Palmer,  2d  Vice-President 

San  Antonio,  Texas,  is  to  have  an  electric  rail- 
way from  the  heart  of  the  city  to  various  parts  of 
the  suburbs,  the  cost  to  be  about  $200,000.  Mr. 
Edwin  McCrcllis  and  other  Denver  capitalists 
have  given  a  $10.  coo  bond  to  begin  work  in  90 
days  and  to  have  the  road  in  operation  in  10 
months. 

Mr.  F.  G.  Heutig,  general  manager  of  the 
Electric  Rapid  Transit  Company,  Los  Angeles, 
Cal.,  reports  work  on  their  line  progressing 
rapidly,  and  that  their  plant  will  probably  be  in 
operation  by  July  1st.  They  expect  to  make  the 
line  the  model  road  of  the  Pacific  slope.  The 
Sprague  system  is  being  installed. 

St.  Louis,  Mo.,  is  now  a  well  lighted  city,  the 
electric  lights  having  been  turned  on  May  1st. 
Great  satisfaction  is  expressed  on  the  part  of  the 
residents  in  those  sections  of  the  city  now  lighted 
by  electricity  over  the  change  from  gas.  The  gas 
company,  with  whom  a  temporary  arrangement 
had  been  made  by  the  city,  have  been  notified  to 
shut  down  their  lights. 

The  Thomson- Houston  Electric  Co.  report 
the  following  sales  for  the  past  week  :  Geo.  Meritt 
&  Son,  Woolen  Mill  Co. ,  100  incandescent  lights 
for  their  woolen  mill  at  Indianapolis,  Ind.  C.  C. 
Travis,  Tecumseh,  Mich.,  fifty  1,200  C.  P.  arc,  and 
650  16  C.  P.  alternating  current  incandescents. 
Aurora  El.  Lt.  &  Pr.  Co.,  Aurora,  111.,  35  2, coo 
C.  P.  arc  lights.  Camden  El.  Lt.  &Pr.  Co.,  Cam- 
den, Ark.,  650  alternating  incandescents. 

The  Elmer  A.  Sperry  Co.,  205  Canal  street, 
Chicago,  are  increasing  the  plant  of  the  Con- 
solidated Copying  Company  by  the  addition  of 
one  of  their  special  40,000  candle-power  focus- 
ing lamps.  The  entire  power  of  a  20-light 
dynamo  is  used  to  operate  the  lamp,  the  carbons 
of  which  are  about  one  inch  in  diameter.  The 
focus  is  maintained  automatically.  With  the 
use  of  this  lamp  an  entire  print  36x24  inches 
can  be  made  by  an  exposure  of  one  fifth  of  a 
second. 

Mr.  J.  H.  Reid,  Chicago,  has  secured  the  con- 
tract for  the  lighting  plant  to  be  installed  by 
Messrs.  Hanna  c%  Hogg,  in  their  Madison  street 
building,  in  this  city.  The  35-light  arc  dyna- 
mos of  the  Easton  system,  and  two  500  light  in- 
candescent dynamos  of  the  Mather  s)stem  are 
required.  The  engines,  two  of  125  horse-power 
each,  are  of  the  Phoenix  type.  The  plant  will  be 
double  throughout,  one  dynamo  and  one  engine 
being  held  in  reserve.  The  entire  installation 
will  cost  about  $25,000,  and  the  building  will  be 
one  of  the  best  lighted  in  the  city. 

New  Companies. — The  Electric  Wheel  Co.,  to 
manufacture  metal  wheels  by  the  use  of  elec- 
tricity. Capital  stock,  $25,000 ;  incorporators, 
S.  R.  Emory,  Jr.,  Thomas  Hill,  C.  G.  Com- 
stock. 

City  Electric  Lighting  Co.,  Kalamazoo,  Mich. 
Capital  stock,  $30,000;  President,  George  C. 
Burnham ;    Vice-President,    George    E.     Stock- 


bridge  ;  Secretary,  G.  I.  Goodenow  ;  Treasurer, 
Horace  Prentice. 

Electric  Merchandize  Co.,  at  Chicago ;  to 
manufacture  machinery  used  in  the  construction 
of  electric  railroads.  Capital  stock,  $50,000  ;  in- 
corporators, C)rus  Emery,  John  L.  Ludwig, 
Wm.   R.  Mason. 

Waukegan  Light,  Heat  &  Power  Co.,  at  Wau- 
kegan,  III.  Capital  stock,  $60,000  ;  incorpora- 
tors, William  Stubbs,  Dewitt  Stearns,  W.  L.  Dus- 
ton.  F.  M.  I. 

Personals. — Mr.  C.  H.  Talmage,  a  well-known 
electrician,  of  Kansas  City,  Mo.,  the  inventor  of 
the  Talmage  Electric  Heater  has  opened  an 
office  as  civil  and  electrical  engineer  in  the 
Massachusetts  Building,  Kansas  City.  Mr.  Tal- 
mage is  now  in  the  East,  extending  his  circle  of 
acquaintance. 

Mr.  W.  J.  Pilicy,  the  Eastern  representative 
of  this  paper,  has  been  appointed  New  England 
agent  for  the  Card  Electric  Motor  and  Dynamo 
Company,  of  Cincinnati,  O. ,  whose  motors 
have  made  such  a  fine  record  in  the  West.  Mr. 
A.  H.  Walters,  the  General  Manager  of  the 
company,  has  shown  good  judgment  in  his 
selection,  as  Mr.  Pilicy  is  well  known  in  the 
electrical  field  in  the  East,  and  will  prove  a 
strong  acquisition  to  the  company.  His 
headquarters  will  be  in  the  Cook  Building,  146 
Franklin  street,  Boston. 

Longevity  of  Underground  Conductors. — The 
aiticle  printed  elsewhere  in  this  issue  on  the 
longevity  of  underground  wires  is  an  important 
one,  and  can  be  read  with  considerable  profit 
by  electric  light  people.  The  fact  that  our 
English  cousins  have  found  that  iron  ducts  for 
underground  conductors  are  the  most  durable, 
is  one  worth  knowing.  There  is  a  good  deal  of 
iron  piping  underneath  our  streets,  and  a  good 
deal  of  other  kinds,  but  our  experience  with 
underground  work  has  hardly  extended  over  a 
sufficient  length  of  time  to  prove  which  of  our 
systems  is  the  most  durable.  English  experi- 
ence in  this  regard,  however,  is  valuable  in  that 
it  gives  some  basis  for  comparison. 

The  Electric  Motor  for  Irrigation  Works. 
— There  are  hundreds  of  thousands  of  acres  of 
dry  sterile  land  in  California  that  is  now  worth- 
less, but  which  with  irrigation  could  be  made 
fertile  and  highly  productive.  So  it  is  proposed 
to  bring  water  by  the  aid  of  the  electric  motor 
applied  to  pumps-,  and  store  it  in  suitable  reser- 
voirs, thus  being  independent  of  draught.  These 
same  motors  could  diive  the  machines  to  dig 
the  ditches. 

The  Law  Telephone  Company. — We  are  in  re- 
ceipt of  a  handsome  picture  g<  tten  up  by  the 
Law  Telephone  Company  ol  this  city,  repre- 
senting allegorically  the  World's  Fair  to  be  held 
in  Chicago.  The  enterprise  is  a  sure  indication 
that  the  Law  Telephone  Company  will  do  as 
much  to  make  the  World's  Fair  a  success  in  Chi- 
cago as  it  would  if  the  Fair  were  to  be  held  in 
New  York. 

Sound  Indicator  for  Vessels. — A  large  revolv- 
ing funnel  on  the  deck  of  a  vessel  receives  the 
waves  of  sound  caused  by  the  movement  of  an- 
other vessel,  on  a  membrane  from  whence  they 
are  transmitted  by  means  of  a  microphone  to  a 
receiver  where,  with  the  aid  of  electro  magnets, 
the  point  of  compass  from  which  thesound  comes 
is  indicated.  The  invention  should  prove  very 
valuable  in  a  fog. 

Removal. — Messrs.  Zimdars  &  Hunt,  the  well- 
known  manufactuiers  and  dealers  in  pneumatic 
and  electric  bells,  burglar  alarms,  etc.,  have 
moved  their  office  to  No.  127  Fifth  avenue. 
This  location  is  more  central  than  the  old,  and 
the  necessity  of  this  move  is  indicative  of  pros- 
perity. 

Fort  Wayne  Electric  Club. — The  Fort  Wayne 
Electric  Club,  of  Fort  Wayne,  Indiana,  has  just 
opened  its  club  rooms.  Within  it  lie  the 
germs  of  power  and  influence  in  the  great  field 
of  electricity.  It  has  our  best  wishes  for  pros- 
perity. 
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THE    ELECTRIC    AGE. 


MUNICIPAL  ELECTRIC  LIGHTING. 


tor  of  The  Euctuc  Age  : — In  your  issue 
of  April  19th  I  notice  a  communication  from 
M   J.  Francisco,  Presicl  he  Rutland  Elec- 

:  Light  Co..         M  ric   Lighting, 

which  I  think  is  false  and  misleading  10  a  pain- 
ful degree.  I  am  led  to  suppose  from  his  article 
that  the  subject  brought  up  in  Rutland  -was  for 
a  street  lighting  plant  and  not  for  general  com- 
mercial business.     While  I  do  not  believe  any 

;.-  has  the  right  to  do  a  general  lighting  busi- 
ness, or  that  even  if  they  did  have  the  right 
that  it  would  be  at  all  wise.  I  do  believe  that 
any  city,  town  or  village  has  the  right,  and 
that  it  is  extremely  to  do  its  own  muni- 

cipal lighting  in  so  far  as  the  lighting  of  the 
public  buildings,  parks,  offices,  etc.,  as 
well  as  furnishing  the  power  for  said  buildings, 
offices,  etc..  but  no  further  than  this,  and  the 
line  can  as  well  be  drawn  here  as  elsewhere. 
Now  the  whole  fact  of  the  Rutland  raif.e:  is 
doubtless  the  bringing  up  of  some  econorr. 
plan  for  stopping  the  flow  of  (blood)  mc 
from    the   c  sury    (taxpayers)    to    M.    J. 

Francisco  et  al,    if    one    is    to    judge   by   the 
Monopolistic    Crow    at    the   end  of  the  abo\e 
mentioned  article.     There  can    be  "no   doubt, 
no   shadow  of  doubt,   no   possible   shadow 
doubt  whatever"  but  that  many  of  M.  J.  Fran- 
c  sco's   so-calkd  taxpayer?    were  well  paid  f<  r 
their  trouble  in  voting  down  such  a  plan,  if  b 
to  be  believed,  and  in  favor  of  town  monoj 
And    now   to   facts  :    I    have  nothing   to   say 
against  the  gentleman's  arguments  in  favor  cf 
electric    light,    its    prevention    of    crime,    etc 
they  are  mainly  true  :  nor  to  the  amount  of  capi- 
tal   invested    in    a    good    business,    but    here 
comes  a  false  statement  which  we  will  designate 
No    1.     "Some  party  who  desiies  a  chance  to 
dispose  of  a  plant  or  secure  a  position  raises  the 
cry  that  the  municipality  should  own  and  Bnr- 
ni-h  the  light "'   This  is  false  from  the  bottom  up. 
and  if  the  gentleman  knows  no  better  than  this 
he  deserves  to  be  forced  to  attend  school  again 
as  his  education  is  unfinished  ;  aye,  far  from  it, 
for  many  of  the  highest  and   most  enlightened 
men  of  the  nineteenth  century  advocate  just 
what    the    gentleman  weakly    tries    to    argue 
against 

Does  the  gentleman  claim  that  the  author  of 
the  article  in  the  New  York  Independent 'is  writing 
to  sell  apparatus  or  to  obtain  a  position. 
H  5  position  at  Johns  Hopkins,  1  shou'd  suppose 
would  be  better  than  that  in  any  city  and  the 
stand  he  takes  is  right  whether  his  figures  are  or 
not  As  for  myself,  I.  can  safely  say  that 
I  should  be  very  sorry  to  exchange  with  M.  J. 
Francisco  if  the  plant  was  run  so  badly,  with  a 
town  monopoly  attached,  if  I  could  not  make 
it  pay  at  least  20  per  cent  dividends  annually, 
eveii  with  coal  at  $5  per  ton.  I  think,  without 
self-praise,  that  I  can  sath  y  say  that  I  have  se 
as  many  electric  light  plants  which  are  paying, 
and  have  paid  ever  since  their  erection,  as  high 
oal  dividends  as  15  per  cent  on  the  actual 
money  invested,  as  the  gentleman  has  plants 
paying  less  than  15  per  cent 

Now.  for  false  statement  No.  2.  "The  elec- 
tric light  companies  have  been  held  up  as  mono- 
polies, ;  all  their  extortions  the  records 
show  that  the  average  return  or  dividend  received 
by  these  bloated  monopolies  has  been  only  about 
two  per  cent,  thus  showing  that  they  have  proved 
of  greater  benefit  to  the  p  an  to  their 
stockholders.'  What  records  show  this?  Where 
are  they  to  be  found  ?  Are  the  persona]  and 
household  expenses  of  the  orr.cers  added  into  the 
gross  expenses  and  the  two  per  cent  then  found  ? 
Is  this  the  dividend  paid  upon  the  authorized 
capital  which  often  amounts  to  from  five  to  fifty 
time  sactual  capital  invested  -  me  ::.-  two  or 
all,  must  be  true  or  :  .wo  per  cent  c 
dend  is  untrue.  Would  any  man,  woman  or 
even  child  be  foolish  enough  to  put  money  into 
an  investment  which  will  only  pay  two  per  cent, 
at  its  best,  and  which  is  more  likely  to  run  be- 


hind if  the  gentleman  knows  whereof  he  writes, 
when  there  are  thousands  of  safe  in-  -  for 

any  amount  of  capital  which  wi.l  pay  double 
and  treble  two  per  cent  ?  Why,  even  Govern- 
ment. State.  City  or  town  bond*  pay  better  than 
that  and  are  as  safe  as  if  they  had  the  money  in 
their  pocke>  .:  God-like,  Christianily,  un- 

hsh  "  do-as  you- wculd-be-done-by  "  people 
these  stockholders  are.  who  are  saiing.  working, 
worrying  and  losing  their  money  that  the  rest  of 
their  fellow  men  may  be  benefited  1  Why.  the 
presidents,  secretaries,  treasurers,  and  stock- 
holders should  stand  high  above  the  rest  of  us 
poor,  groveling,  take  care-of-ourselves  mortals, 
and  are  on  an  equal  footing  with  the  twelve 
apostles.  Where  in  all  the  rest  of  mankind  wjII 
you  find  a  record  lik  1       Are  these  ger. 

men  not  deserving  of  medals,  public  honorable 
mention,  fame,  and  to  be  sainted  :  in  fact.  10  be 
handed  down  to  future  ages  as  angels  in  disguise 
whose  abode  on  this  poor  earth  was  a  mistake  ? 
No  ft  The  officers  and  stockholders  of  electric 
light  companies  are  no  b.tter  than  the  re.-t  of 
mankind,  who  know  a  good  investment  when 
they  see  it  How  can  a  company  pa}-  bonuses 
to  city  officia's  often  amounting  to  hundreds  of 
thousands  of  dollars  to  obtain  es,  con- 

tracts, etc..  when  even  if  they  obtain  thtm 
(which  is  often  doubtful),  they  will  only  pay  two 
per  cent. 

ement  No.  3.  Can  a  city  secure  labor  or 
buy  material  or  dynamos  any  cheaper  than  a 
corporation ?  Labor,  certainly  not :  but  mate- 
rial vastly  cheaper,  by  reason  of  unlimited 
credit  and  ability  to  buy  and  pay  for  in  greater 
quantit  es.  If,  as  the  gentleman  states.  Bos 
ton  companies  pay  $4  or  $5  per  ion  for  steam- 
ing coal  some  one  is  being  swindled.  Here,  in 
this  citv,  we  can  get  Scranton,  etc  ,  coal  which 
steam  at  2. 5  lbs.  per  indicated  horse  power  per 
hour  for  less  than  five  dollars,  while  the  distance 
is  over  six  times  as  great,  and  yet  Minneapol.s 
pavs  s :  3  per  lamp  per  year  less  than  Boston, 
and  the  c  mpany  somehow  manages  to  pay 
a  very  good  dividend,  and  even  with  the  under- 
book-keeper  as  manager.  This  company  pays 
.es  as  well  as  Boston  companies. 

Will  the  gentleman  of  Rutland  answer  for  me 
the  following  questions,  which  1  must  confess  are 
an  enigma  to  me,  as  there  appears  no  reasonable 
solution  to  the  questions?  What  does  the  Chicago 
city  water-front  plant  cost  per  year  to  run,  total 
and  per  lamp?  Prof.  Barrett  says  $5:.  all  :.  . 
and  every  night  Why  does  Milwaukee  pay 
$:-;  pei  year,  all  night  and  Racine,  Wis.,  with 
a  less  number,  only  forty  miles  south,  only  pays 
fyo  for  the  same  time?  Why  Reading.  Pa, 
$164  :  Erie.  Pa.,  $146:  Wilkesbarre,  Pa,  $144 
and  Harnsburg,  Pa.,  only  $93  ?  Is  Harrisbo 
Pa.,  nearer  the  coal  fields  than  the  other  cit: 
Why  Council  Bluffs,  la,  pays  $24-  for  moonlight 
schedule  while  Davenport  only  pays  $145  for 
same  light  or  De  Moines'  lights  all  night  and 
every  n'ght  for  |i*oi  Why  the  actual  city 
treasurers  reports  of  municipal  electric  light 
plants  in  Bay  City.  Mich.,  Lewiston,  Me,  Mich- 
igan City,  and  Madison  City,  Ind.,  and  Chicago, 
all  fall  below  $60  per  year,  all  night  running  ? 
Can  the  gentleman  prove  that  Ypsilanti  pays 
nothing  for  water  power?  If  electric  lights  run 
by  the  city  of  Topeka,  Kan.,  actually  cost  $132 
per  year,  which  I  very  much  doubt  there  is  se- 
rious need  of  a  thorough  overhauling  of  the  plant 
and  a  few  removals  and  indict- 

ments of  c  ty  officials  for  boodle  practice  in  that 
e:\terprising  village. 

I  was  recently  called  upon  to  make  out  speci- 
fications for  a  city  plant  of  7,000  20-C.  P.  lamps 
to  be  erected  in  the  city  of  Minneapolis  ;  300 
H.  P.  steam  and  450  H.  P.  water.  These  speci- 
feTcations  were  made  out  for  both  low  pressure 
constant  current  and  high  pressure  alternating 
transformer  systems.  The  cost,  including 
everything  except  buildings,  and  inclusive  of 
60.25  miles  of  underground  conduits  of  various 
sizes,  municipal  lamp  posts  and  everything  in 
running  order,  the  total  of  which  was  for  C.  C. 


two  wire  system,  the  sum  of  $436,960. 15  ;  while 
.:  of  the  high  potential  two  wire  alternating 
•:emwas$2:.  -:  or,  per  lamp  the  C.  G 

wa-  and  the  alternating  $32.60.     This 

was  for  enough  lamps  per  block  to  equal  one  arc 
lamp  at  each  street  junction,  at  which  rate  the 
surface  covered  would  equal  38.89  mi  es  of  solid 
street  light  ng.  1  he  running  expenses  of  said 
plant,  including  all  expenses,  with  twelve  attend- 
ants whose  salaries  would  range  from  s~20  to 
52,500  per  year,  steaming  coal  suitab  e  to 
steam  at  2.5  pounds  per  I.  H.  P.,  and  the  cost 
of  six  mill  powers  at  $1,000  each  per  year  was 
also  calculated  and  found  to  be  as  follows — 
either  system  : 

Grand  total  per  year,  $26,650,840,  without  int 
da  :n 

hour,  5.954 

Total  per  H.  P.  per  year,  38.072 
day, 
"            hour,         .007  " 

lamp,  year,  3-807 

da}-,  .010 

"  hour,         .0007  " 

Grand  total  running  expenses  including  4 
per  cent  interest,  was :  alternating  system, 
$35  554        :  constant   current  system,  $44,129, 

This  plant  will  take  the  place  of  S75  arc 
lamps  of  5.000  nominal  C.  P.  each,  which  would 
cost  at  present  prices  the  sum  of  $131,250.00, 
or  S, 000  gas  lamps  costing  $1 16,00c. 00.  Some 
slight  difference,  and  even  if  our  and  coun- 
cil and  city  officials  were  so  dishonest  as  to  each 
take  $2.00:  a  year  we  should  still  be  en  the  top 
with  a  dividend  of  nearly  5  per  cent 

I  only  have  one  thing  to  say  in  reference  to 
the  gentleman's  reference  to  Philadelphia,  t 
if  they  have  sunk  $3,500,000  in  the  last  six 
years  which  I  do  not  believe,  the  city  of 
Brotherly  Love  is  run  by  as  rank  and  un- 
righteous set  of  thieves  and  sharper*  as  ever 
escaped  from  a  penitentiary  :  as  any  me  who 
understands  gas- making  knows  well  that  the  net 
cost  of  1,000  cubic  feet  of  gas  is  less  than  10 
cents.  If  the  Rutland  Electric  Light  Company 
pays  $4. 25  per  ton  for  steam  coal  thev  are  allow- 
ing themselves  to  be  shamefully  swindled,  and  . 
if  they  are  not  being   swindled  the  president  of 

the  Rutland  E.  L.  Co. .     "  The  taxpayers 

of  Rutland    displayed  the  r  "fool  shness  '  when  [ 
they  voted  at  the   annual  meeting  by  an 
whelming  (?)  majority, "to  re  burden  the  village I 
with  a  monopoly. 

J.  M.  Lennox,  E.  E. . 

Minneapolis    Minn.1 


A  Magnificent  Endowment. — The  Drexel  In-I 
be,  for  the  construction  of  which  in  Westl 
Philadelphia,  contracts  have  just  been  signed, \ 
is  to  be  lighted  throughout  by  electricity.  Thel 
engines  and  dynamos  will  occupy  the  a  I 
part  of  the  basement  under  the  central  halLl 
They  wrl  be  used  for  the  instruction  of  thel 
pupils  in  electric  lighting.  Electrically-drivenl 
fans  will  ventilate  the  entire  building.  Seven? 
teen  hundred  incandescent  lamps  will  be  re- 
quired to  light  the  building.  The  contract  foil 
the  electric  light  plant  was  awarded  to  M.  Rl 
Muckle,  Jr.,  ft  Co.,  of  Philadelphia.  Mr.J 
Drexel's  gift,  when  complete,  will  have  cos| 
-  00,000. 

Electric  Belts  Swindle — Judge  Sage,  oj 
the  United  States  Court  has  sentenced  a| 
swindler  to  pay  a  fine  of  $500  and  fifteen 
months  in  prison,  for  selling  "electric  belts.  J 
nard  to  make  people  understand  why  ihd 
belts  cannot  hold  any  electri 

A  Big  Dtnamo. — A  philosopher  advances  tW 
theory  that  the  earth  is  a  big  dynamo,  and  bl 
virtue  of  its  dynamic  action  electricity  is  drawij 
into  it  This  doesn't  account  for  so  man} 
shocking  things  happening  on  this  eanh  ;  but  i| 
may  explain  why  our  girls  are  so  attractive. 


THE    ELECTRIC,  AGE. 


BRITISH    INSTITUTION  OF    ELECTRICAL 
ENGINEERS. 

A  DISCUSSION  OF  MESSRS.   SWINBURNES  AND  ESSOn's 
PAPERS. 

The  general  discussion  on  the  papers  read 
oefore  the  British  Institution  of  Electrical  Engi- 
neers recently,  on  "The  Theory  of  Armature 
Reaction  on  Dynamos  and  Motors,"  by  Mr. 
James  Swinburne,  and  "Some  Points  in  Dy- 
namo and  Motor  Design  "  by  Mr.  W.  B.  Esson, 
was  very  interesting. 

Before  the  commencement  of  the  discussion 
proper,  Mr.  Esson  made  a  few  remarks  on  the 
construction  of  the  armature  cores  in  the  ma- 
chines used  as  dynamos  and  motors.  The 
Gramme  and  Pacinotti,  he  said,  were  built  up  of 
thin  discs,  whilst  the  Burgin  had  wire  cores  car- 
ried by  six  armed  spiders.  He  thought  the 
great  difference  between  the  E.M.  F.  of  the  latter 
when  used  as  dynamos  and  motor  might  be  due 
to  the  iron  wires  having  been  brought  into  elec- 
tric contact  by  forcing  the  spiders  in  the  rings 
and  thus  causing  parasitic  currents.  He  also 
corrected  an  error  made  in  stating  Mr.  Raven- 
shaw's  rule  where,  instead  of  the  ampere-turns 
being  24  and  48  times  the  area  of  the  field  mag- 
nets, 35  and  70  times  the  area  of  the  armature 
cores  should  be  substituted.  With  reference  to 
this  rule,  Mr.  Esson  said,  if  it  were  true,  then  by 
doubling  the  length  of  an  armature  the  load 
might  be  doubled  without  giving  rise  to  spark- 
ing. In  his  opinion  the  ampere-turns  should  re- 
main the  same.  Again,  Mr.  Ravenshaw's  rule 
would,  when  applied  to  similar  machines  give 
the  ampere-turns  on  armature  proportional  to  the 
square  of  radial  depth  of  core,  whereas  this  was 
shown  to  be  proportional  to  the  first  power  of 
the  depth. 

Professor  Ayrton  then  made  some  pertinent 
remarks.  As  regards  magnetic  lag,  this,  he  said, 
had  often  been  denied,  but  quite  recently,  Pro- 
fessor Ewing  had  shown  that  such  did  occur, 
amounting  in  some  cases  to  several  minutes. 
With  reference  to  the  increased  resistance  of  re- 
volving armatures  due  to  self-induction,  he 
thought  some  misunderstanding  existed,  for  Mr. 
Swinburne  in  his  paper  says  that  "power  can- 
not be  lost  by  self-induction."  In  their  original 
paper,  Prof.  Perry  and  himself  had  given  a  for- 
mula for  calculating  this  loss  when  the  brushes 
were  placed  at  the  neutral  position,  and  this  they 
confirmed  experimentally.  When,  however, 
this  condition  is  not  fulfilled,  a  modification  is 
necessary.  If  the  brushes  could  be  placed  at 
an  absolutely  non-sparking  position  the  resist- 
ance of  the  armature  would  not  be  increased  by 
rotation,  for  then  a  section  leaves  the  brush  and 
is  thrown  into  circuit  with  the  proper  current  in 
it  and  hence  no  further  E.  M.F.  is  needed  to 
bring  the  current  up  to  its  proper  value.  In  fact 
the  energy  used  in  starting  the  current  is  sup- 
plied by  the  belt  whilst  the  coil  is  short-circuited. 
He  also  said  that  in  a  dynamo  with  sparkless 
lead,  the  coils  between  the  neutral  line  and  the 
brushes  acted  as  motor  coils  and  assisted  the  ro- 
tation of  the  armature,  whereas  in  a  motor  they 
act  as  dynamo  coils  and  oppose  the  rotation. 

As  regards  the  question  whether  motors  should 
or  should  not  be  made  different  from  dynamos, 
the  speaker  said  that  in  an  Immisch  series 
motor  run  as  a  dynamo  and  as  motor  at  the 
same  speed  and  current  the  E.  M.  F.  (neglecting 
self-induction)  was  14  per  cent,  greater  as  a  mo- 
tor, and  when  the  maximum  possible  effect  of 
self-induction  was  allowed,  a  difference  of  10 
per  cent,  still  remained.  This  has  since  been 
confirmed  by  measuring  the  induction  in  the 
field  magnets,  both  when  a  current  was  sent 
through  the  magnet  coils  alone  and  then 
through  both  magnets  and  armature,  the  latter 
revolving  at  1,400  revolutions  as  a  motor.  In 
the  latter  case  the  induction  was  5  per  cent, 
greater  than  in  the  former.  Experiments  on  the 
characteristics  of  a  magneto  Gramme  used  as  a 
generator  and  as  a  motor  with  equal  lead  and 
trail,  shows  that  as  a  dynamo  the  curve  falls,  as 


in  Fig.  15  of  Mr.  Esson's  paper,  whereas  as  a 
motor  the  curve  rises  with  increase  of  current. 
On  trying  the  same  experiment  with  a  separately 
excited  A  Gramme  the  E.M. F.  as  a  motor  al- 
ways increased  with  the  current  through  the 
armature,  whatever  the  strength  of  exciting 
current  used,  but  as  a  generator  the  E  M.F.  al- 
ways decreased,  and  with  a  weak  field  became 
negative  when  the  armature  current  increased. 
In  conclusion,  Prof.  Ayrton  contended  that  the 
above  experiments,  as  well  as  those  of  Mr.  Es- 
son on  the  Burgin  machine,  proved  conclusive- 
ly that  a  re'atively  powerful  armature  strength- 
ens the  field  of  a  motor  and  weakens  that  of  a 
dynamo. 

Mr.  Ravenshaw  said  as  regards  Mr.  Esson's 
expression  for  the  ampere-turns,  which  may  be 
carried  on  an  armature,  he  could  not  say  that 
it  held  good  in  practice.  He  himself  had  ex- 
perimented a  good  deal  on  the  subject,  and  the 
results  seemed  to  point  to  the  fact  that  for  all 
sizes  and  shapes  of  well  designed  machines, 
their  behavior  at  the  brushes  would  be  very  simi- 
lar when  the  ratio  between  the  ampere-turns 
and  the  total  induction  in  the  armature  was  the 
same. 

Mr.  A.  T.  Snell,  speaking  of  machines  run  as 
dynamos  and  as  motors,  said  he  always  found  it 
possible  to  get  a  greater  output  at  a  given  speed 
when  running  as  a  motor,  and  that  the  trail  as 
a  motor  was  always  less  than  the  lead  as  a  dyna- 
mo. In  fact,  with  motors  used  for  tramcars 
they  worked  without  lead,  and  run  in  either 
direction  with  the  same  pair  of  brushes.  An- 
other point  in  which  motors  differed  from  dyna- 
mos was  the  possibility  of  using  very  thick 
brushes  with  advantage  in  the  former,  whereas 
in  the  latter  such  a  proceeding  proved  disastrous. 
These  differences  seemed  to  him  to  show  that 
the  magnetic  distribution  in  generators  and  mo- 
tors are  not  the  same,  and  that  in  dynamos  the 
field  was  more  straggling  and  subject  to  greater 
distortion.  Referring  to  Mr.  Esson's  formula 
for  the  loading  of  armatures  Mr.  Snell  said  he 
had  tested  it  on  machines  with  which  he  was 
acquainted,  and  although  he  found  a  certain 
agreement,  this  was  by  no  means  so  close  as 
the  numbers  given  in  the  paper.  He  had  him- 
self been  in  the  habit  of  using  the  formula 

Electrical  horse-power  =  1  d2n  K, 
where  /  and  d  are  the  length  and  diameter  of 
the  armature,  n  the  speed,  and  K  a  constant ; 
and  this  gave  close  approximations  where  the 
armatures  have  the  same  proportions.  Alluding 
to  rise  of  temperature  in  large  machines  after 
long  runs,  he  mentioned  that  in  some  machines 
designed  to  work  between  50  and  100  horse- 
power this  amounted  to  50  deg.  Fahr.,  the  tem- 
perature being  taken  on  the  wire  on  the  inside 
of  the  cylinder  armatures. 

Professor  Ayrton  exhibited  curves,  represent- 
ing results  of  experiments  on  the  Gramme  mag- 
neto and  Gramme  dynamo  when  run  as  motors 
and  generators.  Another  curve  showed  similar 
results  obtained  with  a  Manchester  dynamo 
separately  excited  with  half  its  normal  current. 
In  this  machine,  run  as  a  generator  with  a  lead 
of  ndeg. ,  the  E.  M.F.  decreases  with  increase  of 
current  in  the  armature,  whereas  when  run  as  a 
motor,  with  a  trail  of  11  deg.,  the  E. M. F.  rises 
under  the  same  conditions.  From  these  obser- 
vations he  concluded  that  Mr.  Swinburne  and 
Mr.  Esson  were  wrong  in  saying  that  the  back 
E. M.F  in  a  motor  could  not  be  greater  than  the 
forward  E. M.F.  in  a  dynamo  working  under  the 
same  conditions  as  to  speed  and  current.  The 
secret  of  obtaining  this  increased  E. M.F.  in 
motors  was,  he  believed,  the  employment  of  a 
relatively  powerful  armature. 

Professor  Forbes  could  not  accept  Mr.  Swin- 
burne's statement  that  self-induction  prevents 
waste  of  power,  for  all  sparking  is  due  to  self-in- 
duction, and  consequently  it  causes  a  waste  of 
power.  Another  point  about  which  he  had  grave 
doubts  was  the  efficiency  of  the  method  of 
throttling  cross-induction.  He  congratulated 
Mr.  Esson  on  the  many  experimental  results 
given  in  his  paper,  and  on  the  valuable  and  in- 


teresting way  in  which  he  had  treated  the  subject 
of  loss  by  hysteresis,  and  the  distortion  of 
the  field  produced  by  the  armature  current. 
His  own  experience  with  non-commutating  dy- 
namos had  brought  the  latter  phenomenon 
prominently  before  him,  for  he  had  found  the 
E. M.F.  at  full  load  to  be  about  half  its  value  at 
no  load.  This  he  attributed  to  the  fact  that  a 
given  demagnetizing  force  produces  a  much 
greater  change  of  induction  than  that  produced 
by  an  equal  magnetizing  force  when  the  iron  is 
not  saturated. 

Mr.  Sayers  questioned  the  accuracy  of  Mr. 
Swinburne's  view  of  the  action  of  coils  short-cir- 
cuited by  the  brushes,  and  thought  the  various 
statements  were  not  consistent.  The  real  effect 
was  a  diminution  of  the  induction  in  dynamos, 
and  an  increase  in  motors.  One  serious  cause 
of  sparking,  which  had  not  been  referred  to  in 
either  paper,  was  the  want  of  accuracy  in  mak- 
ing all  the  sections  and  commutator  bars  exactly 
alike,  and  spacing  them  with  rigorous  exactness 
round  the  armature.  In  his  opinion,  nothing 
short  of  the  accuracy  obtained  by  engineers  in 
cutting  wheels  would  effectually  overcome 
sparking.  Neglect  of  such  precaution  causes 
variation  in  the  non  sparking  position,  the  result 
of  which  may  sometimes  be  seen  in  some  seg- 
ments being  marked  whilst  the  other  remain 
perfect. 

Remarks  were  made  by  many  other  members, 
and  the  discussion  closed. 


The  Tatlow  Battery. — This  battery  is  com- 
posed of  zinc  and  peroxide  of  lead  couple  in 
dilute  sulphuric  acid.  The  peroxide  of  lead  is  ob- 
tained as  follows  :  A  lead  foundation  plate  is 
filled  in  with  a  paste  of  lead  oxides,  made  of 
red  lead  and  sulphuric  acid,  or  litharge  and 
lead  acetate  solution — a  plate,  in  fact,  similar 
to  an  ordinary  storage  battery  plate.  When 
the  paste  has  set  hard  the  plate  is  placed  in  a 
solution  of  chloride  of  lime,  whereby  the 
salts  and  oxides  of  lead  are  gradually  oxi- 
dized to  lead  peroxide,  the  rapidity  of  the  re- 
action depending  on  the  temperature  and  de- 
gree of  concentration  of  the  solution.  It  is 
absolutely  necessary  that  there  should  be 
enough  free  lime  present  to  keep  the  liquid 
alkaline.  When  completely  oxidized  the  plate 
is  taken  out  of  the  solution,  well  washed,  and 
is  ready  for  use  in  the  cell,  given  with  zinc 
and  dilute  sulphuric  acid  an  E.  M.F.  of  2  to 
2.3  volts.  After  the  plate  has  ceased  to  be 
active  it  is  to  be  washed  and  returned  to  the 
hypochlorite  solution.  The  same  plate  thus 
serves  again  and  again,  acting  as  a  carrier  of 
oxygen  between  the  hypochlorite  and  the 
zinc.  The  reaction  in  the  hypochlorite  solu- 
tion possibly  involves  the  formation  of  a  lead 
or  lead-calcium  hypochlorite  during  the  pro- 
cess. 

The  Marx  Accumulator. — The  principle  of 
an  accumulator  recently  brought  out  by  Herr 
Marx,  of  Berlin,  is  briefly  as  follows  :  If  an 
electric  current  is  passed  through  a  dilute  solu- 
tion of  hydrochloric  acid  and  perchloride  of 
iron,  in  which  are  immersed  carbon  electrodes, 
the  following  reaction  takes  place  :  2  FeCL,  -f- 
2HOP=Fe2Cl6-f-H2.  If,  then,  a  carbon  and 
an  iron  electrode  are  plunged  into  the  elec- 
trolyte the  following  reverse  action,  giving  rise 
to  a  powerful  current,  takes  place,  Fe,  Cl6  -f- 
H_,0  =  2FeCl,+2HCl+0.  The  perchloride 
may  be  prepared  by  taking  450  parts  of  proto- 
chloride  of  iron,  900  of  water,  and  500  of  hy- 
drochloric acid  (25  per  cent.)  The  perchloride 
can  then  be  concentrated,  or  even  crystallized 
by  evaporation,  and  in  that  state  may  be  car- 
ried about.  The  carbon  electrode  in  the  sec- 
ond case  must  be  very  porous,  or  pierced  with 
numerous  holes.  The  iron  electrodes  are  not 
consumed  ;  on  the  contrary,  an  open  circuit 
iron  is  deposited  on  them,  so  that  they  must 
be  removed  when  the  battery  is  not  at  work. 

Thermo  Electricity. — A  hot  metal  placed  in 
contact  with  a  cold  piece  of  the  same  metal  pro- 
duces a  difference  of  potential. 
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THE    ELECTRIC    AGE. 


ELECTRICAL  THEORY  OF  THE  UNIVERSE. 

At  the  recent  meeting  of  the  Chatauqua  Society 
of  History  and  Natural  Science,  Henrv  Ray- 
mond Rogers,  M.  D.,  of  Dunkirk,  N.  Y.  read 
a  paper  on  sun  heat  and  sunlight,  in  which  he 
advances  a  novel  and  ingenious  theory  regard- 
ing the  origin  of  electricity  in  nature. 

After  referring  to  the  revelation  of  electricity 
to  mankind  1,500  years  ago  in  the  amber,  and 
the  nature  attributed  to  it  through  different  pe- 
riods of  the  world's  development  he  comes 
down  to  the  present  day.  "Electricity."  he 
says,  'is  not  a  self-existent  entity;  it  cannot 
exist  without  a  cause.  Whether  developed  on 
the  scale  of  the  univer.-e,  or  of  the  atom,  it  must 
be  the  product  of  the  same  causes  and  subiect 
to  the  same  laws.  *  *  *  The  earth  is  a  vast 
magnet  and  the  atmosphere  is  more  magnetic 
than  any  known  substance  except  iron,  nickel 
and  cobalt.  This  terrestrial,  magnetic  ball  is 
thus  filled  to  repletion  with  this  stupendous  force. 
If  the  strength  of  a  magnet  may  be  judged  by 
its  dimensions  what  must  be  the  amount  of 
power  contained  in  the  earth,  the  sun,  and  all 
the  starry  dynamo-magnets  r  When  we  con- 
template this  power  we  become  astounded,  stag- 
gered : 

The  whole  universe  is  made  up  of  in  conceiv- 
able magnetic  force.  Though  the  sun  and  earth 
are  separated  by  the  distance  of  93,000,000 
miles,  yet  electrical  currents  traverse  that  im- 
mensity of  space  with  as  perfect  facility  as  if 
those  bodies  stood  side  by  side.  The  instanta- 
neous and  incessant  action  between  sun.  earth 
and  all  the  starry  host  is  one  of  the  most  vital 
and  fundamental  principles  in  physical  science. 
Yet.  notwi.hstanding  the  fact  that  this  principle 
has  been  repeatedly  demonstrated  and  publicly 
announced  and,  in  fact,  is  a  fundamental  prin- 
ciple in  gravity,  it  has  been  utterly  ignored  and 
disregarded  as  an  element  in  the  great  cosmical 
problem. "  He  then  cites  as  proof  of  this  the  si- 
multaneous electrical  disturbances  on  the  earth 
with  the  appearance  of  sun  spots. 

' '  The  distinguished  scientists.  Zantedeschi  and 
Barlocci."  continues  Dr.  Rogers,  'demonstrated 
that  magnets  both  acquire  and  lose  strength 
as  their  poles  are  relatively  exposed  to  the  direct 
rays  of  the  sun  ;  gaining  strength,  even  more 
than  doubling  it,  when  the  north  pole  is  exposed, 
and  losing  strength  when  the  south  pole  is  ex- 
posed. These  effect?  were  intensified  by  the 
use  of  a  lens.  To  produce  these  effects  it  is  clear 
that  the  sun's  rays  must  be  electrical,  or  mag- 
netic, as  the  sun  could  neither  add  to.  nor  take 
from,  the  power  of  the  magnet  except  its  rays 
were  of  a  like  character.  These  experiments 
are  invaluable  to  science  as  rare  and  exact  data. 
They  were  misinterpreted  by  their  authors  when 
they  attributed  their  results  to  the  action  of  the 
sun's  light,  instead  of  its  electrical  currents. 

The  foregoing  facts  must  be  accepted  as  ac- 
tual demonstration  that  there  are  incessant  in- 
ter-actions between  the  sun  and  earth,  and  infer- 
entially  between  all  celestial  spheres,  and  that 
such  inter-actions  are  electrical,  ol  electrical 
origin  and  governed  by  electrical  laws.  Distance 
as  between  the  celestial  spheres  is  thus  prac- 
tically annihilated,  and  consequently  sunheat. 
sunlight,  gravity  and  chemical  action,  must  be 
developed  and  act,  precisely  the  same  at  Nep- 
tune, nearly  3,ooo,ooo,cxc  miles  distant  from 
the  sun,  as  at  the  earth,  only  93,000,000  miles 
distant. 

That  grand  old  master  in  science,  Aristotle, 
has  told  us  :  '  All  terrestrial  phenomena,  ev 
conceivable  form  of  force,  must  be  referable  to 
the  impulse  of  the  motions  of  the  heavenlv 
spheres,'  and  a  more  recent  and  also  a  dis 
tinguished  authority  in  the  field,  Wm.  H. 
Preece.  F.  R.  S.,  London's  electrician  tells  us  : 
'  All  physical  phenomena,  without  a  single  ex- 
ception, may  be  traced  to  the  mere  transforma- 
tion of  the  electrical  energy. '  Most  fortunately 
for  science,  both  of  these  assertions  are  now 
abundantly  demonstrable.  Since  space  and 
distance  are  practically  annihilated,    and   elec- 


trical currents  play  freely  to  and  fro  between 
sun  and  earth  and  all  celestial  spheres.  There- 
fore these  missing  links,  these  lundamental  fac- 
tors in  the  problem  of  the  universe  being  sup- 
plied, its  solution  becomes  simplified.  It  is 
merely  a  matter  of  the  practical  application  of 
well  established  electrical  principles. 

The  questions  now  arise  !   How  can    the  mo- 
ns  0!  the  sun    and    stars  be  trasmuted  into 
every  form  of  motion,  or  force,  both  of  worlds 
and  atoms  and  whence  the  source  of  the  elec- 
trical supply  for  all  demands  of  the  universe  ? 

The  electrical  laws  which  hold  here  on  this 
earthly  platform,  hold  also  throughout  the  uni- 
versal domain.  Our  study  of  practical  elec- 
tricity has  been  the  study  in  miniature  of  the 
grand  operations  of  celestial  spheres.  It  is  a 
fundamental  principle  in  electrical  sciences,  that 
the  rotation  of  bodies  opposite  to  magnets,  in- 
duce circulating  electric  currents.  Upon  this 
principle  is  constructed  the  dynamo-electric 
machine,  with  which  we  are  now  so  familiar 
and  which  gives  to  us  our  electric  light,  heat 
and  power.  This  machine  is  constituted  essen- 
tially of  two  pans,  viz.:  1st.  a  revolving  arma- 
ture :  and  2d.  stationary  magnets.  An  armature 
consists  simply  of  a  piece  of  soft  iron  wound 
around  with  very  many  turns  of  covered  wire, 
this  armature  revolving  with  great  velocity, 
near  to.  but  not  touching,  the  magnets,  develops 
electricity  ready  to  be  carried  from  the  machine 
by  wires,  on  its  mission  of  light  production 
and  other  work. 

Guericke  and  Yolta  experimentally  demo- 
strated  that,  'every  movement  of  one  bodv 
r  another,  disturbs  and  puts  in  motion  the 
electric  current  in  both  bodies.'  Extending  this 
law  from  the  lesser,  or  terrestrial,  to  the  gran- 
der, or  celestial  field,  the  inference  becomes 
legitimate,  that  the  heavenly  spheres,  whirling 
with  inconceivab  e  velocity  in  space,  evolve  be- 
tween them  electrical  currents  in  Great  Cosmi- 
cal Circuits,  that  the  sun  and  earth  (which 
stand  practically,  '  near  to  but,  not  touching  each 
other')  revolving  with  such  inconceivable  velo- 
city thus  become  actually  vast  dynamo-elec- 
tric machines,  or  batteries,  through  the  action 
of  which,  currents  incessantly  pass  to  and  fro 
between  those  bodies.  Inferentially,  this  pro- 
cess is  universal.  Thus  is  verified  that  grand 
conception  of  Aristotle,  viz. :  that  the  Universal 
Force  has  its  source  in  the  Motions  0/  the  Celes- 
tial Spherts. 

An  important  element  in  electro-dynamics,  is 
e.  Heat,  light  and  power  are  developed 
through  the  agency  of  resistance  to  the  passage 
o:  the  electric  current.  The  current  devoloped 
by  the  dynamo-electric  machine,  shows  no  evi- 
dence of  its  existence  while  its  passage  remains 
unobstructed.  The  machine  itself  and  the  con- 
ducting wires  are  dark  and  cold,  but  through  the 
resistance  offered  by  the  "  carbon-point.''  and 
"platinum  coil. "  its  unseen  powers  are  brought 
into  manifestation.  The  electric  currents  in- 
cessantlv  coming  fromthesun  through  the  dark- 
ness and  cold  of  space  rind  their  first  resistance 
in  our  atmosphere.  This  magnetic  atmospheric 
mass  thereby  becomes  awakened  into  heat, 
light  and  power.  The  sun's  current,  like  the 
current  of  the  little  dynamo  machine,  is  invisible; 
gives  no  manifestation  ;  passes  through  spaces 
like  electricity  through  wires.  Without  being 
itself  hot,  it  develops  heat  in  our  atmosphere, 
and  without  being  itself  luminous,  it  develops 
light  therein.  In  this  process  is  therefore  de- 
monstrably  shown,  both  the  source,  axd  mode  of 

DEVELOPMENT,    OF  SUNHEAT  AXD  SUNLIGHT. 

Thus,  sunheat  and  sunlight -are  the  results  of 
an  electric  system  which  differ  from  the  Edison 
and  Brush  patents,  only  in  the  stupendousness 
of  its  scale. 

We  may  no  longer  claim  that  the  vast  power 
of  the  sun  resides  in  itself  alone — that  heat  and 
light  both  proceed  forth  from  it  in  all  direc- 
tions, and  to  all  distances,  as  from  a  great  center. 
These  questions  are  now  virtually  settled,  and 
forever,  through  the  laws  of  conservation  of 
force.     This   law  stands  as  a  demonstration  of 


the  fact  that  neither  power  nor  influence  can  go 
out  from  the  sun  in  any  direction,  through  the 
instrumentality  of  force  inherent  in  itself.  It 
follows  therefore,  that  so  far  as  the  sun  alone  is 
concerned,  neither  heat,  light,  nor  gravity  have 
even  an  existence.  According  to  this  law,  all 
celestial  bodies  hold  to  one  another  the  re- 
lation of  interdependence.  If,  for  example,  sun- 
heat is  developed  at  a  planet,  both  sun  and 
planet  must  necessarily  share  in  its  production, 
each  in  the  ratio  of  its  mass.  So  also  of  light, 
gravity,  etc. 

The  terms  "radiation,"  and  "emission,"  now 
so  constantly  employed  by  scientists  as  signify- 
ing the  sending,  or  throwing  out,  of  heat  and 
light  by  an  inherent  propulsive  power  resident 
in  the  sun  itself,  are  baseless,  and  therefore, 
wholly  misleading.  The  wastefulness  implied 
in  the  current  theory  of  universal  radiation  is 
altogether  beyond  computation,  involving  as  it 
does,  the  most  prodigious  and  inconceivable 
squandering  that  science  permits  us  to  contem- 
plate ;  even  the  complete  destruction  of  cosmi- 
cal equilibrium. 

Any  cosmical  theory  which  involves  waste, 
stands  already  self-condemned,  and  should  not 
for  a  moment  be  tolerated,  yet  strangely  enough, 
actual  dissipation,  or  u>asl(,  is  a  fundamental  ele- 
ment in  every  system  of  physical  philosophy, 
hitherto  advanced. 

Conservation  is  the  very  essence,  or  soul,  of 
the  electric  law.  Electricity  cannot  move  from 
atom  to  atom,  or  from  world  to  world,  except  a 
return  current  of  equal  magnitude  and  power 
quickly  follows.  It  cannot  move  except  in  a 
circuit.  Herein  is  a  perfect  exemplification  of 
the  law  of  conservation.  The  electrical  theory 
herein  advanced  is  the  only  great  cosmical 
theory  which  involves  no  waste.  This  theory 
will  be  found  in  entire  harmony  with  every 
demonstrated  law  or  principle,  or  fact  now 
known  to  science  :  ergo.  The  Electrual  Theory 
is  tbe  only  rational  theory  of  the  universe. 

According  to  this  theory  the  sun  may  heat 
and  light  the  earth,  and  still  be  a  dark,  cool, 
habitable  body." 

Electrical  Storm  at  Sea. — The  passengers 
on  the  Cunard  steamer  Aurania.  which  arrived 
at  this  port  on  April  18,  were  treated,  on  the 
voyage,  to  an  unusual  spectacle.  When  eighty 
miles  off  Fire  Island,  Sunday  night,  in  a  dense 
fog,  the  ship  ran  into  a  great  electrical  storm. 
For  three-quarters  of  an  hour  the  lightning 
flashes  were  almost  continuous,  and  the  thun- 
der terrific.  In  spite  of  the  fog  the  lightning 
was  blinding  in  its  brilliancy.  One  of  the 
officers  describes  the  phenomenon  as  follows 

"The   continuous   light    looked  through  the 
mist  as  if  some  one   were  swinging  a  giganti 
lantern    behind   a   curtain.     This   of  itself  was 
very  bright,  enabling  us  to  see  the  rigging  wit 
distinctness  and  the  sea  for  a  wide  space  around. 
There  was    no   wind   and   hardly   a   noticeable 
swell  on.     At  frequent   intervals,   certainly  no 
more    than    a  few  seconds,    there  came   vivi 
flashes  so  bright  that  we  seemed  to   be  lookini 
squarely  at  the  sun.     These  were  accompanist 
by  loud  thunder  claps,  some  of  the  loudest 
have   ever  heard,   and    for  that  matter  I  hav 
never  seen  so  continuous  a  display  of  lightning 
at  sea  or  anywhere  else.     I  do  not  think   thai 
more  than  two  or  three  passengers  came  out  of 
the  cabin,  for  the  rain   was   drenching  and  the 
thunder  terrifying.     There    was    no   danger  of 
any  consequence  to  the  ship.     We  moved  out 
of  the  electrical  storm,  or  it  moved  away  from 
us.  at  about  10:15,  after  which  the  night  wa 
Derfectlv  dark  and  the  rain  continued  for  som< 
time  longer.     I  saw  no  fire  balls  or  other  illu- 
mination of  the  yards,  except  the  natural  rerlec 
tion  of  the  water  drops,  which  made  yards  an 
rigging  glisten  at  the  edges." 

Electricity  Everywhere. — Electricity  has  in 
vaded  our  steamboats,  railway  cars,  workshops, 
factories,  stores,  offices  and  homes.  It  h_ 
now  invaded  our  prisons.  The  Tombs  in  tbi 
city  is  being  wired  for  electrical  purposes. 
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ANSWERS  TO  INQUIRIES. 


Editor  of  The  Electric  Age  : — Can  you  inform 
me  how  much  surface  there  is  on  one  mile  of 
No.  8  galvanized  iron  wire  and  on  the  same 
length  of  No.  6,  and  oblige.  J.  H. 

Ansyver. — 228.04  square  feet  on  No.  8;  280.37 
on  No.  6. — Ed.  Electric  Age. 

Editor  0/  The  Electric  Age  : — What  is  the 
largest  number  of  alternations  per  minute  in  a 
dynamo?  I  have  been  told  that  there  is  a  dy- 
namo which  gives  a  million  or  more  alterna- 
tions per  minute.  If  that  is  correct,  what  dy- 
namo is  it?  H.  Wright. 

Peconic,  L.  I. 

Answer. — Probably  the  Gordon  Dynamo  is  the 
one  referred  to.  It  is  the  most  powerful  yet 
constructed.  When  run  at  maximum  speed  it 
gives  1,474,560  alternations  per  minute. — Ed. 
Electric  Age. 

J.  V.  R.  asks  what  advantage  there  is  in  con- 
structing dynamos  whose  magnets  are  made 
to  revolve  instead  of  the  armatures  as  in  most 
machines.     The  advantage  gained  by  the  revo- 
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lution  of  the  field  magnets  instead  of  the  arma- 
ture consists  in  the  fact  that  the  rotating  disc 
can  be  made  stronger  and  more  massive.  In  the 
construction  of  armatuies  it  is  desirable  to  use  a 
minimum  mass  of  iron  for  important  reasons. — 
Ed.  Electric  Age. 

"Student,"  New  Orleans.  In  the  condenser 
the  discharge  is  always  opposite  in  polarily  to 
the  charging  current  The  static  charge  of  a 
wire  varies  accord  ng  to  leakage  and  moisture. 
In  damp  or  wet  weather  there  is  practically  no 
static  discharge  from  a  wire  for  the  reason  that 
it  is  dissipated  rapidly  in  the  surrounding  at- 
mosphere. The  drier  the  atmosphere  the  more 
pronounced  is  the  static  discharge.  The  resist- 
ance of  a  given  wire  changes  but  slightly  with 
changes  in  temperature.  You  probably  mean 
decided  change  in  insulation  when  j  ou  say  ' '  deci- 
ded change  in  resistance."  It  is  a  common  error 
to  say,  in  wet  weather  for  instance,  that  the  re- 
sistance of  the  wire  has  changed.  The  fact  is 
the  resistance  does  not  perceptibly  change  but 
the  insulation  decreases.  Under  these  circum- 
stances the  static  discharge  would  vary. — Ed. 
Electric  Age. 

A.  D.  H.  —  "  Buckling  "  in  storage  batteries  is 
caused  by  the  formation  of  sulphate  in  discharg- 
ing, which  produces  unequal  expansion. — Ed. 
Electric  Age. 
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Legless  Pattern  Steel  Lever  Key. 


A  Beautiful  and  Perfect  Key 
suitable  for  use  on  fine  desks, 
or  wherever  a  Legless  Key  is 
preferable.  PRICE,  carefully 
boxed,  and  sent,  prepaid  by 
mail,  to  any  part  of  the  United 
States,  $2.25. 


This  form  is  especially  conTenient  for  operators 
who  wish  to  possess  their  own  private  key.  as  it 
can  be  readily  placed  anywhere  or  removed  with- 
out boring  holes. 
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Hard    Rubber    Goods    of    Every    Description, 

roan,  m  celebrated   HARD  RUBBER  BATTERY  CELLS  "lai&cnici mg im* Pins. 
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Also.  SHEET.  ROD  AND  TTBIXG    Kiel's  Patent    for  Electrical  Purposes,  at  Reduced  Prices. 

Standard  Quality  Sheet,  Rod,  Tubing,  Insulator  Hooks.  Key  Knobs.  Switch  Handles,  Telephone  Receivers  and  Battery 
inges  constantly  on  hand.     Hard  Rubber  specialties  of  all  kinds  made  to  order. 

SEND    FOR    PRICES    AND    ESTIMATES.  FOR    SALE    BY 

OESISTTFL-A-IL.    ISIl.IEO'riFLIO    OO.,  CHicagO,  111. 


Rev.  Dr.  C.  C.  McCabe.  more  familiarrjrl 
as  "  Chaplain  "  Cabcwho  travels  fromc 
the  land  to  the  other  in  the  interest  of  i 
writes  to  Mr.  Shoppell.  the  Architect,  as  i 
"  You  are  filling  the  land  with  beautiful  1 
I  see  them  everywhere.  Your  plans  ai 
claim  for  them.  The  cheapest  houses  a^H 
beautifully  and  tastefully  built."  Hundaflj 
similar  letters  at  Mr.  Shoppell's  office. 
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Telegraphers  cannot  fail  to  have  noticed  that  upon  the  introduction  of  the  BUNNELL 
STEEL  LEVER  KEY  over  t -__  -  since,  it  at  once  achieved  a  vast  popularity,  such 

as  never  before  attached  to  any  specialty  in  Telegraph  Instruments,  and  that  this  popu- 
larity has  continually  increased,  and  is  still  increas:. 

h  will  also  be  noticed  by  Telegraphers,  that  since  the  STEEL  LEVER  KEY  was 
introduced,  a  brood  of  ■  improved  "  keys  has  been  hatched  and  put  forward  from  v 
sources  from  time  to  time  each  one  made  to  look  as  much  like  the  STEEL  LEVER 
KEY  as  possible,  or  made  with  some  kind  of  a  "  steel  lever."  or  "  patent  lever."  and 
in  every  case  claiming  all  the  merits  possible  and  impossible  that  language  eould 
describe.  Most  of  these  "improved  keys"  have  become  exterminated  by  the  force  of 
their  own  wort  Years  of  practical  test  in  the  use  of  THOUSANDS  of  BUN- 

NELL STEEL  LEVER   KEYS  throughout  America    demonstrates  their  perfection  and 
popularity.      BE   NOT    DECEIVED  BY  THE  ABSURD  DOTATIONS. 

THE  BUNNELL  STEEL  LEVER  KEY  is  non  durable,  and  in  every  respect  better  than  any  other  for  rapid  and  perfect 
sending  for  the  -f ollowine  reasons  : 

The  Lever  is  only  one-half  the  freight  of  the  ordinary  brass  lever  a?  generally  made. 

The  entire  Lever  and  Trunnions  together  being  made  of  but  onepieee  of  fine  wrought  steel  the  common  defec.  of  loose  trunnions  is 
avoided,  the  strength  of  a  heavy  brass  lever  is  obtained  with  much  less  weight  of  metaL  and.  by  the  perfect  bearing  which  the  solid  trunnion 
gives,  together  with  the  use  of  hardened  platina  points,  sticking  is  absolutely  prevented. 

The  size  and  proportions  are  such  as  to  make  it  the  most  perfect  operating  key  possible  to  obtain,  either  for  the  hand  of  the  skilled  and 

rapid  expert,  or  the  beginner.  Price.  81*5.    Finely  FinishecL   and  Lever  Nickel  Plated. 


YORK. 


READ    BEL' 

The  above  cottage  contains  nine  rooms,  and  cost 
build  $1,050  10  $1,300,  according  to  finish.  Larger 
of  it,  fl>:T  plans,  full  description  dimensions,  esjaa 
etc.  are  found  in  the  Portfolio  of  $1,000  Hoaat^H 
below. 

Mr    Shoppell  has  a  foil  list  of  Classified  Des 

'estimates    guaranteed) — the    most   helpful    **afl| 

nVe  intending  bunder.     Even'   deajga' 

- 

with  hill  descriptions,  floor  plans.  daaa^H 

estimates,  etc.     Each  set  cr  "class,1*  is  cndomflT 

handsome  doth  Portfolio,  as  follows : 

"Portfolio  of  SLO00  Houses,  X>  designs.  Priori 


I 

- 
"      3,000 

'•      3,500 

"     6,000 

I 

•   -i   Irs 


30 

a> 

30 

. 
36 
30 

■ 
H 
.. 
.. 
U 


■  --■■ 


*Thc  first  Portfolio  contains  design" 
-  -  o  and  *eoo. 

»Aiv  3  of  the  above  Portfolios  for  Jo  :  an 
the  complete  set  (12)  for  ff  15.00.     Pamphlet 
pages,  50c     Large  bound  volume,  containi«  •■ 
designs  selected  from  the  Portfolios  of  various  oafl 
returnable  if  not  satisfactory. 
Address, 

R.  W.  SHOPPELL.  A 

i       i      N-.*Y. 
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THE  OLDEST  MANUFACTURERS  OF  PURE  ALUMINUM  IN  AMERICA. 


PRICES   BELOW   COMPETITION. 


Ia  Operation  in  thii  Coontry  (Shoe  1885- 


Oflux  and  Works,  XEWPORT.  KY. 


Agents  wanted  for  Aluminum,  tbe  new  metal,  which  will  no  doubt  take  the  place  of 
gold  and  silver,  and  perhaps  replace  our  future  coin.  Its  lightness,  brilliancy,  non-tarnishing 
lustre  and  durability  is  admitted  by  more  than  filt>  million  people,  especially  for  Jewelry, 
Ornamental  and  Household  Utilities  ;   its  demand  is  now  enormous. 

W  e  have,  with  great  care  and  expense,  succeeded  in  placing  before  the  public  some 
entirely  new  and  useful  articles  as  E  ;ade  out  of  pure  Aluminum  Metal  by  skillful 

-  and  new  mechanism.     Solid  Finger  Rings  without  a  weld,  Earrings,  Eardrops,  Watch 
Charms  containing  the  Lord's  Prayer — smallest  ever  coined — and  many  other  novel  an 
ful  articles  for  which  tbe  demand  called.     We  have  reduced  the  price  below  competition — 
within  the  reach  of  alL      For  each  souvenir  bv  mail,  prepaid,  50  cents,  or  $4  00  per  dozen, 

A  NEW  HARVEST  FOR  AGENTS  TO  SUPPLY  THE  DEMAND.  !IO°?  t0  i1*"  p« 

day    is    easily    cleared. 

The  demand  is  great  and  the  prof.:   :'iir.     Will  you  start  to  work,  or  induce  someone  who 
will  ? 

"  Let  this  be  the  means  of  cur  introduction" —  WanamoJitr. 


CHAS.  L.   HARTSFELD. 

President  and  Gea  1  Manager. 


The  Hartsfeld  Furnace  and  Refining  Co, 

NEWPORT,    KY. 


New  York  Electric  Supply  Co., 

KA5T7ACTTREES,    DCPOSTEBS    AST)    DEALEBS    15 

Electric  Supplie 

o:f    :n:v-ei::R."5r    description, 

Electric  fci$HTdepKone  M  TeleonxpK  Tlpp^raJi 

DYNAMOS,    ELECTRIC    MOTORS. 

Primary    and    Storage    Batteries,    &< 

78  and  80  CORTLANDT   STREET,    NEW   YORK. 


THE    ELECTRIC    AGE. 


THE  ELECTRIC  AGE. 


PUBLISHED    EVERY    SATURDAY. 

3y  The  ELECTRIC  AGE  PUBLISHING  CO. 

ENTERED    AS     SECOND-CLASS    MAIL    MATTEB. 

Jegistered  Cable  Address,  "  Electage,''  New  York. 

TERMS    OF    SUBSCRIPTION: 
)ne  Copy,  one  year,  ...  $3.00 

)ne  Copy,  six  months,  -  -  -  1.50 

treat  Britain  and  other  Countries,    -  4.00 
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ELECTRICITY  AND  INSURANCE. 


At  the  annual  meeting  of  the  National  Board 
f  Fire  Underwriters  which  look  place  in  this 
ity  a  few  d>ys  ago,  a  remarkable  report  was 
tacle  with  reference  to  what  was  called  the  dan- 
er  of  fire  from  electric  wires  The  figures  as- 
)ni>hed  those  present  at  the  meeting  as  much  as 
lose  out-iJe.  hlectric  light  people  will  naturally 
>ok  upon  the  figures  with  considerable 
istrust  and  well  they  may,  for  there  is  a  wide 
ifference  between  the  facts  in  this  report  and 
lose  that  were  accepted  as  correct  from  an 
lectiic  light  standpoint. 

The  figures  showed  that  the  losses  from  fires 
aused  by  electricity  had  increased  from  $460,- 
59  in  1886,  to  $5,553,820  in  1889  Thisshow- 
ig  is  indeed  startl  ng,  on  the  face  of  it,  but  the 
ict  is  that,  if  the  real  fire  losses  chargeable  to 
ectricity  could  le  as  ertained  the  amounts 
ould  be  far  le-s  than  those  given,  particularly 
1  the  case  of  the  latter  year. 

Before  electricity  was  introduced  for  light- 
tg  purposes  there  were  hundreds  of  fires  started 
lat  were  charged  to  unknown  causes.  The 
ime,  if  not  greater  percentage,  of  such  fires 
:cur  to  day,  but  as  electricity  is  yet  to  a  great 
<tent  ooked  upon  with  considerable  suspicion 
y  those  who  understand  it  least,  and  by  many 
ho  ought  to  understand  it  better,  it  has  be- 
)me  fashionable  to  charge  fires  from  unknown 
lusts  10  electricity.  No  doubt,  some  are  attri- 
utable  to  this  cause,  but  by  proper  tare  and 
crkman-hip  none  need  occur.  The  trouble  in 
te  past  has  been  that  the  work  of  tunning 
ires  and  performing  much  electrical  work  that 
lould  have  been  done  by  experts  in  electrical 
lovvledge  was  done  by  inexperienced  and 
responsible  persons.   Naturally  enough  troub'e 

ould  result. 

No  one  would  engage  a  butcher  to  put  gas 
ipes  into  a  building.     If  he  did,  the  gas  from 


the  leaky  pipes  would  sooner  or  later  be  the 
cause  of  fire,  and  the  property  would  be 
destroyed.  It  is  a  simple  matter  to  obviate  all 
danger  in  using  large  electric  currents,  but  the 
work  attending  the  introduction  of  such  currents 
into  buildings  must  be  done  by  responsible  per- 
sons, and  their  work  afterward  inspected.  The 
sooner  the  insurance  companies  wake  up  to  the 
necessity  of  seeing  to  it  themselves  that  this 
class  of  electrical  work  is  properly  attended  to, 
the  sooner  will  their  distrust  in  electricity  be 
overcome.  Electricity  is  here  to  stay,  and 
everybody  interested  must  conform  to  the  new 
condition  of  things.  Elect  icity  is  moreover 
harmless  to  life  and  property  when  properly 
handled. 

As  to  the  figures  of  the  report  in  question,  we 
can  only  sav  that  they  will  likely  be  looked  upon 
by  electric  light  people  as  untrustworthy.  No 
doubt  the  compiler  of  the  statistics  truly  believed 
that  his  data  were  perfectly  reliable  and  accurate. 
The  report  is  from  an  insurance  standpoint  as 
against  electricity,  and  a  ieport  from  the  other 
side  would,  we  think,  materially  alter  the 
showing. 

Gelatinous  Electrolyte  for  Accumulators  — 
The  Eleklrotechnishc  Zeilschri/t  says  that  the 
Oerlikon  Works  have  for  some  time  been  using 
accumulators  having  a  gela  inous  electrolyte 
formed  by  treating  potassium  or  sodium  silicates 
with  sulphuric  acid.  The  resistance  of  the  cell 
is  practically  the  s  ime  as  that  of  the  liquid  ones, 
and  the  chemical  reaction  is  the  same  in  both. 
The  treatment  of  the  cells  remains  as  before, 
except  that  they  are  charged  at  constant  poten- 
tial instead  of  con-tint  current.  The  advanta- 
ges of  the  new  form  are  that  no  gas  is  evolved, 
short  circuiting  through  the  dislodgement  of  the 
active  mass  cannot  occur,  and  breakage  of  the 
glass  does  not  immediately  incapacitate  the  cell. 
The  effk iency  is  stated  to  be  from  80  to  95  per 
cent. 

Thk  Minneapolis  Electric  Roads. — The  elec- 
tric railway  system  which  is  being  introduced 
in  Minneapolis  is  somewhat  different  from  that 
in  other  places.  A  single  line  of  poles,  with  a 
cross  piece  on  the  top,  will  be  erected  in  the 
centerof  the  street  between  the  tracks.  These 
will  carry  the  trolley  wire.  The  circuit  feeders 
will  be  placed  underground  in  conduits,  and 
connections  will  be  made  at  suitable  points. 
The  contract  calls  for  100  mihs  of  lead-encased 
cables  for  underground  use,  and  100  miles  of 
wire  for  overhead  use. 

Theft  of  a  Lighting  Plant. — A  Parisian  paper 
gives  an  account  of  a  case  of  theft  which  was 
remarkable  owing  to  the  size,  weight  and  char- 
acter of  the  stolen  goods.  A  battery  of  accu- 
mulator cells  used  in  lighting  a  variety  theatre 
in  Paris  was  stolen,  and  could  not  be  found  or 
traced  for  a  long  time,  when,  finally,  they  were 
returned  as  myseriously  as  they  disappeared. 
There  were  thirty-eight  cells,  with  a  total  w  ight 
of  over  twelve  cwts.  How  the  battery  was  re- 
moved without  attracting  attention  remains  a 
mystery. 

Municipal  Electric  Lighting. — The  discussion 
going  on  in  this  country  as  to  the  wisdom  of 
municipalities  controlling  electric  light  plants 
for  public  lighting  is  not  confined  to  our  borders 
alone.  We  find  the  question  is  receiving  con- 
si  Jerable  attention  in  other  countries  as  well.  In 
Germany  the  muter  has  received  very  thorough 
consideration,  and  elsewhere  in  this  issue  we 
print  a  report  on  the  subject  by  Herr  J.  Bau- 
mann,  of  Munich,  which  no  doubt,  will  be  read 
with  considerable  interest  and  profit. 

Bid  Accepted  — The  Standard  Underground 
Cable  Company's  bid  for  the  supply  of  wire  for  the 
New  York  Fire  Department,  at  $47,771,59  has 
been  accepted.  The  specifications  cover  the  fur- 
nishing and  laying  of  650,000  feet  of  No.  14  con- 
ductor in  standard  lead  covered  underground 
cables  braided  and  painted  with  T.  &  B.  paint,  also 
the  laying  of  30,000  feet  of  two  inch  pipe. 


English  Conservatism. — In  discussing  the 
subject  of  electric  welding,  the  London  Elec- 
trician takes  occasion  to  make  some  observa- 
tions on  the  conservatism  of  English  manufac- 
turers and  business  men.  Referring  to  the  ac- 
tivity and  wide-awake  character  of  the  Ameri- 
cans, it  says:  "In  England  the  mind  of  the 
average  man  moves  more  slowly.  A  British 
manuiacturer  hears  of  a  new  process ;  and  be- 
cause it  is  new  he  pooh-poohs  it.  He  will  wait 
until  some  one  else  has  tried  it,  and  lost  money 
over  it  or  gained,  as  the  case  may  be.  Not  until 
he  finds  his  own  business  suffering  does  he 
seriously  think  about  adopting  the  innovation ;  at 
least,  too  often  this  is  his  way.  But  in  a  new 
country,  where  new  things  are  snapped  up,  and 
tried  simply  because  they  are  new,  novel  inven- 
tions have  a  much  better  chance  of  getting  a  fair 
trial  on  a  practical  scale;  they  flourish  and  be- 
come large  industries  in  an  incredibly  short 
time.  It  will  hardly  be  believed  that  at  Lynn 
there  exists  a  very  extensive  factory,  employing 
several  hundred  hands,  not  only  capab  e  of  pro- 
ducing, but  actually  turning  out,  one  welding 
machine  per  week.  Yet  such  is  the  simple 
truth." 

Electric  Motors  on  Gatling  Guns. — Electric- 
ity is  becoming  an  important  factor  in  all  calcu- 
lations pertaining  to  warfare,  and  should  there 
ever  be  another  war  between  two  of  the  fore- 
most nations  electricity  would  certainly  per- 
form a  very  important  part  in  the  operations. 
The  latest  conception  in  this  line  is  the  firing  of 
Gatling  guns  by  electric  motor  power.  The 
Crocker- Wheeler  Motor  Company  now  have  in 
their  new  shop  a  Colt  Gatling  gun,  to  which 
they  propose  to  attach  one  of  their  motors,  by 
the  operation  of  which  it  will  be  possible  to  fire 
1,000  shots  per  minute.  The  heating  of  the  bar- 
rels will  be  the  only  limitation  to  rapidity  of  fi- 
ring. By  the  hand  method  it  is  possible  to  dis- 
charge 500  shots  per  minute.  One  thousand 
shots  a  minute  would  soon  annihilate  an  army. 
The  Lmcheneizki  Battery. — In  this  battery  the 
exterior  containing  cell  is  of  tinned  iron,  with  a 
base  of  cast  iron.  The  interior  cell,  open  at  the 
base,  is  of  paraffined  cardboard,  and  contains 
eight  porous  diaphragms.  Melted  paraffin  wax 
is  poured  at  the  bottom  of  the  first  cell,  and 
when  this  is  cold  the  second  is  introduced. 
There  are  thus  nine  compartments  perfectly  in- 
sulated, of  which  four  contain  sulphite  of  soda 
with  plates  of  zinc,  and  the  other  five  are  filled 
wiih  chromic  acid  with  electrodes  of  specially 
prepared  compressed  graphite.  In  certain  types 
both  electrodes  are  of  graphite.  The  E  M.  F.  of 
this  battery  is  2.12  volts,  or  0.8  volt  if  both 
electrodes  are  of  graphite.  The  battery,  when 
short-circuited,  gives  a  very  constant  current 
for  several  hours. 

Change  of  Address — We  are  advised  by  the 
Sprague  Electric  Railway  and  Motor  Company, 
that  they  have  temporarily  discontinued  their 
Philadelphia  office,  and  that  all  business  will  here- 
after, until  further  notice,  be  conducted  directly 
from  their  New  York  office  at  16  &  18  Broad  St. 
The  Weston  Electrical  Instrument  Co. ,  of  New- 
ark, N.  J.,  have  recently  moved  into  more  spacious 
and  better  appointed  quarters  at  114  William  St. 
The  excellence  of  their  goods  is  attested  to  by  the 
thriving  business  now  being  done  by  this  establish- 
ment. Their  voltmeters  and  ammeters  particularly 
are  giving  general  and  well  deserved  satisfaction. 

Opened  an  Agency. — The  Economy  Foundry 
Company,  of  Syracuse,  N.  Y.,  have  opened  an 
agency  in  this  city,  at  No.  265  West  24th  street. 
This  company  manufactures  superior  grades  of 
iron  castings,  and  pays  particular  attention  to 
dynamo  and  motor  castings.  Mr.  J.  W.  Ellsworth 
has  been  appointed  the  New  York  representative  of 
the  company. 

Call  Them  "Henrys"  and  "Franks." — A 
number  of  scientific  gent'emen  are  discussing 
the  question  of  giving  the  names  of  Henry  and 
Franklin,  and  perhaps  some  other  Americans, 
to  the  electrical  units  which  have  not  yet  been 
definitely  named. 


THE    ELECTRIC    AGE. 


HAUBERG'S   DYNAMO  AND   METHOD   OF 
COMPOUNDING* 

Amongst  the  numerous  improvements  in  the 
construction  and  making  of  dynamo  machines,  the 
application  of  cast  iron  in  the  field  magnets  is  cer- 
tainlv  of  importance.  It  has  made  it  easy  to  build 
even  verv  powerful  dynamos  cheaply  by  casting  in 
one  piece  the  field  magnets  and  frame,  and  thus 
avoiding  any  division  or  interruption  in  the  me- 
tallic part  of  the  magnetic  circuit  The  weight  of 
copper  on  the  field  magnets  is  also  reduced,  al- 
though one  would  think  that  the  larger  section  of 
cast  iron  would  increase  the  length  of  the  wind- 
ings. However,  the  more  perfect  proponions  in 
the  well-constructed  dynamos  of  th=  latest  date  ex- 
plain this. 

The  figures  show  a  dynamo  constructed  by  Mr. 
S.  C.  Hauberg  (Messrs.  Koefoed  and  Hauberg, 
Limited,  Copenhagen)  ;  it  is  entirely  made  of  cast 


HAUBERG  S   DYNAMO. 

iron  of  selected  brands,  and  is  as  plain  and  com- 
pact as  possible.  The  field  magnet  is  of  the  horse- 
shoe shape,  cast  in  one  piece  with  the  frame  ;  the 
wire  for  exciting  the  magnet  is  wound  on  the  ver- 
tical part  of  the  magnet.  This  shape  gives  the 
shortest  way  for  the  lines  of  force,  and  there  is  no 
interruption  in  the  magnetic  circuit  except  the 
space  between  the  pole-shoes  and  the  armature  :  this 
allows  a  very  solid  construction  and  an  extremely 
accurate  run  of  the  armature  without  vibration,  and 
with  but  little  distance  from  iron  to  iron  in  the 
magnetic  field.  It  also  enables  the  winding  of  the 
wire  to  be  done  on  a  common  turning  lathe. 

To  show  how  small  the  weight  of  copper  is  on 
this  type  of  dynamo,  we  give  the  following  exam- 
ple from  a  private  electric  installation  in  Copen- 


further  down.  The  weights  of  copper  are  :  On 
the  armature.  194  lbs.  :  on  the  field  magnet,  346 
lbs.  ;  as  the  dynamo,  when  working  at  500  am- 
peres, has  a  difference  of  potential  of  1 15  volts  at 
the  brushes,  ue  get  57.7  vo't-amperes  per  lb.  of 
copper  on  the  armature  at  100  revolutions,  and 
5  per  lb.  of  total  weight  of  cop- 
per on  the  dynamo  at  100  revolutions.  The  elec- 
tric efficiency  is  96  per  cent.  ;  the  cooling  surface 
of  the  machine  is  very  great,  and  the  heating  is 
therefore  insignincant. 

The  above-mentioned  new  system  of  self-regu- 
lation is  invented  by  Mr.  F.  V.  Schicedet.  electrical 
engineer  to  Messrs.  Koefoed  and  Hauberg,  and 
consists  of  the  following  arrangement  in  the  wind- 
ing of  the  magnet.  The  purpose  of  the  system  is 
to  make  it  possible  to  work  two  or  more  com- 
pound-wound dynamos  in  parallel  circuit  without 
any  danger  of  the  one  dynamo  reversing  the  mag- 
netism of  the  other ;  this  is  a  point  of  the  greatest 
importance.  The  new  system  may  be  used  where- 
ever  by  one  system  or  another  a  larger  loss  of  po- 
tential is  allowed  in  the  main  conductors  than  is 
allowable  between  the  different  lamps  or  points 
wherefrom  wires  are  leading  to  the  lamps.  If,  for 
instance,  the  dynamo  is  placed,  bv  some  reason  or 
other,  at  a  distance  from  the  rooms  to  be  lighted, 
we  may,  to  save  the  expense  of  a  very  heavy  cable, 
which  would  give  no  loss  of  potential,  use  a  smaller 
cable  and  have  a  higher  potential  at  the  dynamos, 
and  then  take  these  compound-wound  according 
to  this  system.  If  we  have  water-power,  and  the 
dynamos  therefore  are  placed  far  away  from  the 
lamps,  it  would  be  of  the  greatest  importance  to 
have  them  compound-wound  and  self-regulating, 
and  yet  involving  no  danger  if  two  or  more  are 
working  together.     We  may  also  apply  this  new 
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hagen,  which  required  two  dynamos,  each  able  to 
supply  thi  current  for  1,000  lamps  of  16  C.  P.  The 
dynamos  are  working  with  ico  volts  at  the  lamps, 
and  give  a  current  of  500  amperes  when  running 
at  500  revolutions  per  minute.  The  armature  has 
a  diameter  of  23^  inches,  and  is  29*2  inches  long ; 
it  is  wound  as  a  Gramme  ring  with  88  copper 
bars,  divided  in  a  suitable  manner  to  avoid  any- 
heating  through  Foucault  currents:  the  copper 
bars  are  connected  with  a  commutator  divided  into 
88  parts.  The  field  magnet  has  a  section  of  1 2  inches 
X  29 T2  inches,  and  is  wound  according  to  a  new 
system  to  obtain  self-regulation,  which  is  described 
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have  the  shunt  wire  in  the  same  way,  but  instead 
of  the  main  current  he  applies  a  shunt  on  the  main 
conductor,  connecting   two  points  either  on  the  I 
e   or  the   negative    conductor ;    this  main  < 
shuni  is  passed  by  a  current,  dependent  upon  the 
loss  of  potential  between  the  points.     By  this  way  , 
the  increase  of  potential  is  only  dependent  upon  the 
total  current  in   the  main   conductor  causing  a  J 
larger  loss  of  potential ;  little  and  large  dynamos  : 
can  be  coupled  together,  their  potential  being  in- , 
creased  simultaneously  in  proportion  to  the  loss  of 
potential  between  the  two  ends  of  the  said  main  1 
shunt     The  diagram  will   explain  it  sufficiently.  1 
m  —  and  m — are  the  main  conductors,  in  which  J 
we  are  working  with  a  certain  loss  of  potential. 
b  -)-  and  b  —  are   respectively   the   positive  and,'i 
negative  brushes  with  which  the  shunt  windings,  %,\ 
are  in  connection.      The  two   positive  brushes,  ■  -] 
— .  are,  bv  the  main  shunt,  t,  connected  with  theJ 
point,  p.  at  the  fauhe-t  away  end  of  the  po-ib>ej 
main  conductor,  m  -\-       By  a    correct  calculation^ 
of  the  loss  of  potent  al  from  the  brush,  b  — ,  and) 
the  point,    p.   and   putting  a  suitable    number  of] 
windings  of  the  main  shunt,  t.  on  the  field  mag-j 
net,  this  current  will  ju-t  increase  the  pctential  atj 
the  brushes  as  the  lo-s  of  potential  requires.     Its 
will  be  quite  clear  from  the  diagram  that  the  one. 
dynamo  cannot  reverse  the  magnetic  poles 
other,  as  the  main  shunt  and  the  ordinarv  shunt] 
both  are  passed  in  the  same  by  the  current,  even^ 
if  the  one  dynamo  sends  its  current  through  the, 
armature  of  the  other. 


HAUBERG  S    DYNAMO — METHOD    OF   COMPOUNDING. 

em  in  such  installations,  when  the  main  con- 
ductors are  laid,  as  invented  by  Giilcher,  in  the 
manner  that  they  form  a  positive  and  a  negative 
bend  or  interrupted  ring,  both  with  the  one  end 
in  connection  wuh  a  brush  of  the  dynamo  and  the 
wires  leading  to  the  lamps  leaving  the  said  bends 
at  suitable  points  of  the  conductors,  so  that  the 
loss  of  potential  in  the  positive  conductor  to  such 
a  point  of  it  added  to  the  loss  of  potential  in  the 
negative  conductor  to  the  corresponding  point  is 
the  same  for  every  two  points  wherelrom  wires  are 
leading  to  the  lamps.  In  the  diagram  ■  -J-  and  m 
—  are  the  two  main  conductors  connected  with  the 
brushes  of  the  two  dynamos  cf  the  said  installa- 
tion. With  500  amperes  the  loss  of  potential  in 
the  conductors  is  15  volts.  Now,  if  we  use  com- 
pound dynamos,  working  in  parallel  circuit,  we 
shall  not  get  the  same  potential  at  the  brushes 
if  we  work  one  dynamo  with  500  amperes,  as 
if  we  run  two  with  250  amperes  each,  as  the  in- 
crease of  potential  is  dependent  upon  the  current 
passing  the  main  wire  on  the  field  magnet.  If  we 
shift  the  current  from  the  one  dynamo  to  the  other 
we  should  also  get  a  lower  potential  until  the 
whole  current  was  supplied  from  one  dynamo 
only.  This  is  avoided  thus  :  in  a  common  com- 
pound dynamo  we  have  on  the  field  magnet  a 
shunt  wire  connecting  the  two  brushes,  always 
being  passed  by  nearly  the  same  current,  and  then 
we  have  the  main  current  passing  round  the  mag- 
net in  a  thick  w  re  :   in  Mr.  Schiodet  s  svstem  we 


THE  PHONOGRAPH  IN  MEXICO. 

The  conditions  of  the  contract  made  with  the. 
representative  of  Mr.  T.  A.  Edison  in  Novembei 
last  for  the  establishment  of  a  postal  phono- » 
graph  service,  says  a  despatch  from  the  City  o: 
Mexico,  have  been  republished  with  the  follow- 
ing additions  :  The  Government  agrees  not  tc 
grant  to  any  other  parties  the  right  to  place 
phonographs  or  similar  apparatus  for  public  u  t 
in  the  post  offices  while  the  pr  sent  contract  will 
Mr.  Edison  remains  in  force,  and  the  conces 
sionaires  bind  themsehts  to  employ  in  the  ser 
vice  only  those  instruments  embodying  the 
latest  improvements. 

If,  in  the  first  six  months  of  the  operation  0 
the  contract,  it  be  found  that  its  working  be  at 
tended  with  serious  difficulties  or  inconvenience 
the  concessionaires  bind  themselves  to  follow 
the  suggestions  given  to  them  by  the  Govern 
ment  for  the  removal  of  such  difficul  ies.  but,  i 
the  efforts  for  their  removal  prove  ineffectual 
and  if  the  trouble  be  of  a  nature  to  serious! 
hamper  the  postal  service,  the  Government  maj 
terminate  the  contract  by  giving  one  year 
notice  of  its  intention  to  do  so,  and  the  conces 
sionaires  shall  lay  no  claim  to  an  indemnity 
The  concessionaires  are  authorized  to  sell  0 
transfer  their  righs.  The  time  for  placing  th 
phonographs  in  the  post-offices  ready  for  publi 
use  is  extended  until  July  1,  1890. 

Electric  Railway  in  Siam.  —  An  electric  ra 
way  in  Siam  ha-  been  incorporated  and  will  I 
built  at  once  from  Bangkok  to  Paknam,  adi 
tance  of  thirty  mi  es.  The  road  is  to  cost  $4CX 
000,  and  Siamese  capital  will  alone  be  used 
electric  light  company  has  also  been  organize 
and  the  plant  ordered  for  Bangkok. 

Electric  Headlight. — An  electric  headligl 
recently  tested  throws  the  light  from  a  half  t 
three-quarters  of  a  mile  ahead.  This  is 
enough  to  enable  the  train  to  avoid  co  lidin 
with  an  obstruction,  even  though  running 
the  rate  of  sixty  miles  an  hour.  If  this  shoul 
be  adopted  many  lives  and  much  propert 
would  be  saved. 

Photcgr»phing  Colors. — An  English  pho 
grapher  thinks  that  he  has  discovered  the  way  I 
retain  the  tints  of  nature  in  a  photograph.  Ju 
as  the  operator  was  about  to  make  an  exposu 
of  the  plate,  a  blinding  flash  of  lightning  cam 
and  to  the  astoni-hment  of  the  photographer  tl 
resultant  picture,  so  he  claims,  showed  the  n 
ural  colors  of  the  scene  before  the  lens. 
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RESEARCHES    ON    THE     REVERSAL     OF 
POLARITY   OF   SERIES   DYNAMOS.* 

Series  dynamos  are  subject  to  sudden  reversals 
)f  polarity,  and  I  was  led  to  the  study  of  this 
)henomenon  by  coming  across  a  machine  of  an 
:xtremely  unstable  character.  I  was  engaged 
>n  some  transmission  of  energy  experiments, 
md  employed  for  that  purpose  two  small  Edison 
nachines,  which  only  differed  from  each  other 
n  the  method  of  exciting  their  fields.  The 
jenerator  was  connect  d  in  series,  while  the 
•eceiver  was  separately  excited.  The  machines 
laving  been  started,  the  difference  between  the 
wo  E.  M.  F.  s  remained  constant  so  long  as  the 
apposing  couple  was  the  same.  The  slightest 
decrease,  however,  in  the  work  to  be  done 
:aused  the  receiver  first  to  speed  up,  then  sud- 
ienly  to  slow  down,  and  finally  to  stop  and 
•everse.  A  periodic  reversal  of  motion  then 
ook  place  with  surprising  regularity,  identically 
he  same  number  of  revolutons  being  made  first 
o  the  right  and  then  to  the  left.  As  the  poles 
if  the  generator  were  reversed  at  the  same  time, 
ve  had  the  phenomenon  of  a  periodic  reversal 
)f  polarity  in  a  series  dynamo.  This  curious 
phenomenon,  which  I  thought  was  unknown, 
lad,  so  M.  Hospitalier  was  good  enough  to  point 
but  to  me — been  previously  observed  by  that 
distinguished  physicist,  M.  Gerard  Lescuyer, 
o  whom  in  1880  it  was  an  inexplicable  electro- 
dynamic  paradox.  To-day  the  phenomenon  is, 
is  I  shall  endeavor  to  show,  less  myster  ous. 

The  experiment  can  be  repeated  in  any  laboa- 
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DIAGRAM    OF   CHARACTERISTICS. 

tory  with  any  series  machine  driving  a  magneto 
Dr  a  separately  excited  motor.  If  the  receiver 
were  also  a  series  dynamo,  we  should  have  a 
demagnetization  of  the  generator,  and  a  con- 
sequent stoppage  of  the  receiver.  The  alter- 
nations of  polarity  and  of  ro  alion  are  easily 
produced  when  the  magnets  are  of  soft  iron,  and 
with  some  difficulty  when  they  are  of  cast  iron. 
The  stronger  the  field  of  the  receiver  the  more 
rapid  the  reversals.  When  the  receiver  is  fitted 
with  a  fly-wheel  the  experiment  is  facilitated, 
especially  if  the  receiver  is  running  light.  In 
short,  this  phenomenon  is  not  peculiar  to  any 
particular  type  of  machine  ;  but  it  is  easier  to 
produce  with  some  machines  than  others,  and 
it  was  this  consideration  that  induced  me  to 
carefully  study  the  little  machines  which  pos- 
sessed such  unusual  sensibility. 

The  most  singular  characteristic  of  this  period- 
ically reversed  rotation  was  the  following : 
After  having  reversed  the  poles  of  the  generaior, 
the  receiver  first  of  all  exhausted  the  energy 
stored  up  in  its  fly-wheel  and  then  revolved  in 
the  reverse  direction  until  its  velocity  was 
sufficient  to  reproduce  the  phenomenon.  Now 
this  velocity  was  relatively  small ;  considerably 
less  than  that  necessiry  to  make  the  counter  E. 
M.  F.  equal  to  that  of  the  generator,  as  indeed 
the  following  figures  will  show.  The  generator 
making  1,781  revolutions,  a  Gramme  labo-atory 
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machine  attained  the  maximum  speed  of  252 
revolutions:  now  the  252  revolutions  of  the  re- 
ceiver could  not  develop  .98  volt — that  is  to  say, 
at  the  most,  one-tenth  of  the  E.  M.  F.  of  the 
generator.  Another  observation  which  I  made 
is  worth  recording.  An  ammeter  p'aced  in  the 
circuit  showed  that  at  the  moment  when  the  re- 
versal was  about  to  take  place,  the  current 
slowly  fell  to  zero,  and  then  suddenly  attained  a 
value  -  /'equal  to  its  permanent  value.  I  wou'd 
also  remark  that  a  variition  in  the  resistance  in 
no  way  contributed  to  the  reversal  of  polarity. 

In  order  to  give  an  exact  description  of  these 
various  complicated  phenomena,  it  is  first  of  all 
necessary  to  set  out  the  exact  data  of  these 
machines. 

FIELD    MAGNET. 

Diameter  of  wire  =2.8  mm. 

External  diameter  of  the  magnet  =  1 10mm. 

Diameter  of  the  soft  iron  core  =  35mm. 

Height  of  the  magnet  =  234mm. 

Resistance  =  .25  ohm. 

Residual  magnetism  =  100  C.-G.-S.  units. 

Commencement  of  saturation  =  12  amperes. 

Strength  of  field  at  12  a*nperes  =  2081  C.-G.-S.  un. 

14  "       =2124 

Coefficient  of  sell-induction  at  .3  amperes;  L  = 
354  X  10"  cm. 

ASMATURE. 

Diameter  of  wire  =  imm. 
Diameter  of  ring  =  72mm. 
Breadth  of  ring  =  64mm. 
Resistance  cold  (static)      =.4  ohm. 
Resistance  hot  (dynamic)  = .  6  ohm. 
Equivalent  area  =72.000  cq. 
Number  of  bars  on  cummutator=  17. 
Coefficient  of  self-induction  for  .2  amperes  ;   L  = 

.476XIo9cm. 
Normal  speed    =  1780. 
"      cunent=7. 
volts     =  13.5. 

The  accompanying  figure  shows  the  c  haracler- 
istic  at  1,780  and  890  revolutions,  and  the  curve 
of  the  strength  of  the  magnetic  field  at  the  air  gap 
for  various  exciting  currents  From  the  diagram 
it  will  be  seen  that  these  machines  presented  no 
anomalies:  but  1  must  call  attention  to  their  high 
self  induction,  which  explains  the  large  diff  rence 
between  their  static  and  dynamic  resistance  and 
which,  of  course,  is  an  unfavorable  feature  where 
transmission  of  energy  is  concerned,  since  the 

i2 
loss  due  to  self  induction  is  equal  to  N  L — .     I 

4 
will  now  endeavor  to  explain  the  phenomena 
observed.  Let  us  suppose  that  energy  is  being 
transmitted  under  the  conditions  of  maximum 
output  defined  by  Jacobi's  law  ;  the  fields  being 
equal,  and  the  speed  of  the  moor  being  half  that 
of  the  generator,  the,e  respective  curves  will  be 
R  R  and  G  G  .  The  efficiency  (P)  of  50  per 
cent,  will  be  realized  if  the  total  resistance  R  is 
equal  to  1. 19  ohm.  In  fact  if  the  line  O  M 
makes  an  angle  A  O  B  such  that  tan  A  O  B  =  R, 
we  can  easily  see  that  the  counter  E.  M.  F.  e  is 
half  E;  hence p=y2.  But  as  the  resistance 
of  the  generator  when  at  work  is  .85  ohm,  that 
of  the  motor  .6  ohm,  and  that  of  the  leads  .25 
ohm,  R=  1.7  ohm  and  O  M  must  be  at  an  angle 
of  60  degrees.  Hence  E  =  M  N=  13.6  volts  and 
e=m  n  =  2.72  volts;  the  efficiency  being,  theie- 
fore  only  20  per  cent. — very  bad  conditions  to 
work  under,  imposed  by  low  E.  M.  F.  of  the 
current  and  the  relatively  large  resistance  of  the 
machines.  Now  draw  m  p  parallel  to  the  axis  of 
x,  and/  q  parallel  toOM;/y  cuts  the  curve  of 
the  generator  both  at  C  and  D,  and  the  value  of 
the  current  at  C  is  its  real  value,  which  wdl  re- 
main constant  so  long  as  the  speed  of  the 
machines  does  not  vary.  But  diminish  the  resist- 
ance couple  of  the  motor,  and  its  speed  will  im- 
mediately increase  and  the  ordimtes  of  its 
characteristic  will  become  higher.  The  counter 
E.  M.  F.  becoming  greater,  p'  q'  replaces pq,  for 
the  two  points  C  and  D  have  become  one  ;  the 
secant  has  become  a  tangent,  and  there  is  no  in- 
tersection, except  on  the  other  branch  of  the  curve; 


the  current  has  also  decreased  to  zero,  and  then 
increased  negatively — the  precise  phenomenon 
observed.  We  can  also  see  from  the  diagram 
that  if  the  ordinates  of  the  generator  curve  were 
lowered  the  same  result  would  ensue.  The 
ordinates  are  lowered  when  the  current  de- 
creases, since  the  strength  of  the  field  ipso  facto 
diminishes.  In  short  this  second  effect  is  added 
to  the  first  and  operates  in  the  same  direction. 
I  observed  above  that  the  reversals  were  more 
rapid  in  proportion  as  the  field  of  ih"  motor  was 
stronger.  This  should  be  so,  so  long  as  the 
characterise  curve  of  the  motor  rises  in  propor- 
to  the  increased  strength  of  field.  It  can  aho  be 
seen  that  an  increase  in  the  circuit  re  istance  ought 
to  have  no  effect  since  the  speed  of  the  motor  is 
dimished  as  well  as  that  of  the  generator. 

In  short,  these  reversals  of  polarity  are  by  the 
lisrht  of  the  diagram  no  longer  a  paradox,  and  we 
can  understand  how  it  is  possible  to  reverse  the 
poles  of  a  generator  by  means  of  a  motor  of  far 
lower  E.  M.  F.  than  that  of  the  generator. 
These  considerations,  however,  while  telling  us 
how  things  happen,  do  not  tell  us  why  they  hap- 
pen. The  phenomenon  of  the  extreme  instabil- 
ity of  the  magnetism  of  the  field  magnets  remains 
unexplained.  A  more  stable  field  could  no  doubt 
be  attained  by  employing  more  massive  magnets 
and  a  stronger  field,  which  would  at  the  same 
time  greatly  increase  the  efficiency  of  the  arrange- 
ment. 


KENNEDY'S    ALTERNATING    ELECTRO- 
MOTOR. 


The  cut  below  is  a  sketch  of  Mr.  Rankin 
Kennedy's  new  alternating  electro  motor.  It 
consists  of  two  ordinary  dynamos,  ring  or  d.um 
armatures  (drum  armatures  in  drawing),  and 
laminated  field  magnets  ;  both  armatures  are  on 
the  same  shaft,  their  coils  being  connected  to- 
gether. One  of  the  machines  acts  as  the  motor, 
the  other  takes  the  place  of  the  commutor  ;  there 
are  no  brushes  and  no  commutator,  therefore 
no  possibility  of  sparking. 


KENNEDY  S    ALTERNATING    ELECTRIC    MOTOR. 

It  requires  two  currents,  one  at  a  quarter  of 
an  alternation  /~\/  in  advance  of  the  other,  but 
it  does  not  require  any  synchronizing,  and  it  can 
start  with  load  on  from  test ;  the  two  currents  at 
different  phases  are  obtained  from  a  transformer 
or  two  line  wires  with  a  third  for  a  common 
return,  or  from  a  coil  wound  on  the  field  of  one 
of  the  combined  machines.  Larger  machines 
are  made  multipolar. — London  Electrical  Rcviiw. 


Electrotfchnical  Course  in  Naples. — The 
Italian  Minister  of  Public  Instruction  has  just 
instituted  a  practical  electrotechnical  course  in 
the  practical  school  in  Naples,  the  instiuction 
in  which  will  be  given  by  Prof.  Guido  Grassi. 
The  laboratory  is  provided  with  all  the  necessary 
machinery,  and  already  contains  a  dynamo,  a 
10  horse-power  motor,  numerous  measuring 
and  other  instrument.  The  programme  com- 
prises :  Instruments  and  method  of  measuring 
electricity,  primary  and  secondary  batteries, 
dynamo  and  electric  machines,  distribution  and 
transmission  of  electrical  energy,  and  electric 
lighting. 
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THE     TANGENT     GALVANOMETER 
HOW  TO  USE  IT. 


AND 


BY    A.     P.    WEAVER,    ST.    JOSEPH,     MO. 

If  we  compare  two  currents  on  a  common 
detector  galvanometer  whose  deflections  have  no 
known  value,  and  one  current  gives  a  deflection  of 
250,  it  by  no  means  follows  that  the  current  is 
twice  as  strong  which  gives  a  deflection  of  500. 
The  reason  for  this  is  that  the  separate  convi  lu- 
tions  of  the  coil  cannot  be  placed  at  the  same 
relative  distance  from  the  needle,  consequently  the 
magnetic  force  acting  on  the  needle,  which  tends 
to  place  it  at  right  angle  to  the  coil,  becomes  less 
and  less  as  the  needle  approaches  900,  or  a  right 
angle,  where  the  effect  of  course  becomes  nil. 
Therefore  the  common  galvanometer,  although 
very  useful  for  merely  showing  the  presence  and 
direction  of  a  current,  cannot  be  used  for  the 
measurement  or  quantitive  comparison  of  currents 
of  different  degrees  of  strength.  In  order  to  over- 
come this  difficulty  several  kinds  of  galvanometers 
have  been  constructed,  among  them  being  the 
Tangent  Galvanometer,  which  is  probably  the  best 
and  most  useful  of  any  in  use  at  the  present  time. 
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FIG.    I. 


The  Tangent  Galvanometer  is  constructed  on  the 
following  principle:  The  strength  of  the  current  is 
proportional  to  the  tangent  of  the  angle  of  deflec- 
tion when  the  length  of  the  needle  does  not  exceed 
a  fifth  part  of  the  diameter  ofthe  circular  coil. 

It  is  to  be  remembered  that  the  trigonometrical 
tangents  ofthe  angle  ofo°  to  450  of  a  circle  whose 
radius  is  1,  increase  from  o  to  1  ;  and  for  the 
angles  from  450  to  900  the  tangents  increase  from 
1  to  -r.   (infinity). 

Having  thus  briefly  described  the  Tangent  Gal-    .r/£. 


Example. — Assigning  values  to  them, 
Let  R  =  50  ohms. 

"   Tang.  A  (45°)=  1 
"   Tang.  B  (56. 50)  =  1.5 10,     then, 

1.510X50 

=  75.500. 

1 
which  is  the  resistance  of  the  coil  of  wire  in  ohms. 

To  measure  the  electro-motive  force  of  a  bat- 
tery, connect  the  galvanometer  in  circuit  with 
the  battery  whose  fc.M.F.  we  desire,  note  the 
tangent  ol  the  defl-ction.  call  this  tangent  A. 
Call  the  total  resistance  in  circut,  including  the 
internal  resistance  of  the  battery  and  the  resist- 
ance of  the  galvanometer,  Z,  then. 
Tang.  AXZ  =  E.M.F. 

Example. — Suppose  the  deflection  to  be  230, 
the  tangent  of  which  is  .4,245  and  that  Z  =  10 
ohms, 

.4245  X  io.=  4.2450, 
which  is  the  electro-motive  force  in  volts. 

To  measure  the  internal  resistance  of  a  bat- 
tery, connect  the  galvanometer  in  circuit  with  a 
rheostat,  and  the  battery  whose  internal  resist- 
ance we  wish  to  measure.  Note  the  deflection 
and  its  tangent.  Hahe  the  tangent  by  introdu- 
cing resistance  in  the  rheostat,  call  this  resist- 
ance R  ;  the  resistance  of  the  galvanometer,  G 
and  the  internal  resistance  of  the  battery  H, 
then, 

R  —  G  =  H. 

Example. — Suppose  the  deflection  to  be  220, 
the  tangent  of  which  is  .4040.  This,  divided  by 
2,  gives  us  .  2020.  Referring  to  a  table  of  tan- 
gents we  find  the  number  of  degrees  which  cor- 
respond most  nearly  to  tangent  .2020  is  11.50. 
We  now  unplug  resistance  until  11.50  is 
reached.  Suppose  this  requires  13  ohms  and 
(using  same  letters  as  above)  G  =  8  ohms, 

13-8  =  5, 
which  is  the  internal  resistance  of  the  battery  in 
ohms. 


3.   Take    deflection    on    shortest     wire   with 
longest  poles  at  testing  station.     Call   this  C 

%•> 

Now    add   resistance  to   make  C=B.      Cal  ' 
this  added  resistance  D,  then 
A— D 

^distance  from 

2 

testing  station  to  ground  at  X.  '1  his  reducec 
to  miles  gives  the  distance  to  the  fault,  in  miles 
and  tractions  of  miles. 

To    test    fir   a   Cross.  — Case    1.     When   fh(| 
wires   are    very    nearly   equal  in    resistance  o: 
their  resistance  unknown, 

Measure  A  to  B  (C  and  D  open).      Call  it  I. 

Measure  A  to  D  (C  and  B  open).     Call  it  J. 

Measure  A  to  C  (B  and  D  open).     Call  it  K. 

1 — I  =  L  (Resistance  of  Cross  itself),  now, 
K— L 
=distance  to  X. 

■ 
Case    2.     When    resistance    of  wires  are  no! 

alike  make  the  following  measurtments  (fig.  5)  ' 

1.  A  to  B  (C  and  D  open).     Call  it  L 

2.  C  to  B  (A  and  D  open).     Call  it  K. 

3.  A  to  C  (B  and  D  open).     Call  it  L. 
then,  J-J-L— K 

=distance  from 

2 
testing  office  to  cross  at  X  on  No.  1. 


c 
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vanometer,  we  will  now  consider  the  various  uses' 
to  which  this  valuable  instrument  may  be  put. 

To  measure  resistance. — Before  using  the  galvan- 
ometer you  must  take  the  constant  of  your  instru- 
ment, i.  e  ,  ascertain  the  amount  of  deflection  with  a 
given  battery  through  a  known  resistance. 

Suppose  we  wish  to   measure   the   resistance  of 
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a  coil  of  wire,  or  any  similar  object.  Call  this  un- 
known resistance  X.  We  connect  the  galvano- 
meter in  circuit  with  a  rheostat  and  battery.  Now 
unplug  a  known  resistance  (the  amount  of  which 
depends  upon  the  magnitude  of  the  unknown 
resistance).  Call  this  resistance  R.  Note  the  de- 
flections and  its  tangent :  call  this  tangent  A.  This 
is  the  constant  of  your  instrument. 

Now  remove  the  rheostat  and  substitute  the  coil 
of  wire,  whose  resistance  we  desire  to  measure. 
Ae;ain  note  the  deflection.  Call  this  tangent  B. 
We  now  have  data  from  which  to  calculate  the  un- 
known resistance,  X.  This  is  done  by  proportion, 
or  the  "rule  of  three." 

X  can  be  found  by  the  following  inverse  pro- 
portion. 

Tang.  B  :     Tang.  A  : :  R  :  X. 


To  measure  the  resistance  of  a  galvanometer. 
— If  we  have  two  galvanometers,  the  most  ob- 
vious way  would  be  to  use  one  to  measure  the 
other,  regarding  it  as  ordinary  resistance.  But 
if  we  have  but  one  galvanometer  and  desire  to 
ascertain  its  resistance,  we  proceed  as  follows  : 
Place  the  galvanometer  in  circuit  with  a  rheo- 
stat and  battery  of  very  small  internal  resist- 
ance, unplug  any  resistance,  say  200  ohms,  and 
note  the  deflection.  We  will  suppose  it  to  be 
200.  Now  replace  the  plugs,  and  again  with- 
draw resistance  until  the  former  deflection  (200) 
is  doubled.  Suppose  it  requires  125  ohms  to 
produce  this  deflection.  Now,  multiply  the  two 
resistances  by  their  respective  deflections,  sub- 
tract the  smaller  product  from  the  larger  and 
divide  by  the  difference  between  the  two  de- 
flections. The  quotient  is  the  resistance  of  the 
galvanometer. 

Example. — Using  the  values  as  given  above  : 

200  X  20  =  4.000  ; 

125  X  40  =  5,000; 

5, coo  —  4,000  =   1,000  ; 

1.  coo 

=  50, 

20 
which  is  the  resistance  of  the  galvanometer. 

To  locate  a  ground  1.  Have  the  grounded 
wire  looped  to  a  perfect  wire  at  distant  end. 
Measure  the  loop  disregarding  the  fault  at  X. 
Call  this  A,  fig.   1 

2.  Take  deflection  of  longest  wire  with 
shortest  open  at  the  testing  office.  Call  this  B, 
fig-  2. 


To  testa  terminal  ground-plate.  If  we  sup 
pect  a  terminal  ground-plate  of  being  defective 
we  may  test  it  as  follows  : 

Measure  any  two  wires  to  ground  througl 

the  suspected  ground  plate.     Call  the  measure 

ment  of  the  first  wire  A  :  and  that  of  the  secoir 

f  wire  B.     Now    connect  the    two  wires  in  loo] 

and  measure  the  loop.     Call  this  C.     Now  if 

,  A-f-B=C, 

m,      77,         .       the  excess  divided  by  2  gives  the  resistance 
1  fie  b  LeC.  Age  the  defective  plate. 

Example  :  To  illustrate,  suppo^e  A  =  S8  ohms 
B  =  39  ohms  and  0  =  99  ohms. 

It  is  readily  seen  that  the  sums  of  88  and  y 
exceed  99  by  2S.     This  excess,  28 

=  14,  whicl 


is  the  resistance  of  the  defective  ground-plate 
To    locate    an     escape    or    defective    joint 
have  the    wire  grounded  about  the  midd'e 
the  line   resistance  (which   should   be   obtainei 
from  previous  measurements). 


No.l 


FIG.     5. 

Now  measure  this  section  from  the  testii 
office  to  the  ground  with  the  distant  end  opei 
If  it  shows  a  higher  resistance  than  half  of  ft 
line  norma'ly  possesses,  the  escape  is  betwe< 
the  testing  office  and  the  ground. 

Now  have  the  ground  removed  farther 
ward    the    testing   office   until    the    resistant 
makes  a  sudden  fall  from  the  last  measuremeri 
When  this  point  has  been   reached  the  esca] 
is  located  between   the  last  two  stations; 
the   contrary,   should  the  measured  resistam 
prove  to  be  about  what  the  line  would  normal 
ly  possess,  the  escape  is  on   the  far  side  of  tl 
ground  and  it  should  be  followed  up  as  abov 

The  above  is  based  on  the  supposition  th 
the  escape  is  concentrated  in  one  point.  Shou 
it  be  diffused  over  the  entire  line,  it  is  excee 
ingly  difficult  to  locate. 
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UNDERGROUND  WIRES. 


In  the  January  February  number  of  the  An- 
na/a Telegraphiques  says  the  London  Electrical 
Review,  M.  J.  Gidel  describes  his  experiences 
during  repairs  effected  by  him  in  1889  to  some 
of  the  underground  lines  in  the  Lyon  dist'ict. 

The  lines  to  which  attention  is  particularly 
called  are  those  laid  in  cement  conduits — one 
between  Grenoble  and  Gap,  about  100  kilo- 
metres in  length,  composed  of  two  cables  ;  and 
the  other  between  Tarare  andRoanne,  of  about 
40  kilometres,  composed  of  three  cables.  Each 
of  the  cables  contains  three  conductors,  two  of 
small  diameter  for  short-distance  signalling,  and 
the  third  of  a  heavier  type  for  working  on  long 
circuits.  The  conductors  are  of  seven  copper 
wires  stranded  and  insulated  with  gutta-percha, 
and  the  cables  have  an  outer  protection  of 
tanned,  and  in  some  cases  tarred,  tape.  The 
cables  were  laid  in  1884. 

Great  difficulty  seems  to  have  been  experi- 
enced in  repairing  these  lines  as  they  were  found 
to  be  in  a  very  bad  condition,  no  less  than  25 
faults  being  taken  out  of  one  section  of  500 
metres  on  the  Tarare-Roanne  system,  while 
between  Grenoble-and  Gap  many  sections  were 
found  to  contain  from  15  to  20  faults. 

On  the  greater  portion  of  the  two  lines  under 
notice,  the  percha  was  found  to  be  bare,  the 
tapes  having  become  perfectly  rotten,  and,  in 
many  cases,  having  altogether  disappeared.  This 
decay  is  attributed  to  the  burning  of  the  fibrous 
material  by  the  caustic  elements  of  the  cement 
dissolved  by  water  in  the  conduits.  Under  these 
conditions,  it  was  found  impossible  to  draw  the 
cables  through  the  conduit,  for  the  purposes  of 
repair,  without  still  further  injuring  the  gutta- 
percha covering. 

All  the  faults  were  due  to  cracks  in  the  percha. 
The  conductor  at  these  places  was  blackened, 
and  generally  very  much  damaged.  A  close 
examination  showed  that  fusion  of  the  metal  had 
taken  place,  particles  of  copper  had  been 
separated,  and  on  the  percha  in  the  vicinity  of 
the  faults,  small  particles  of  copper  were  noticed. 
Frequently  two  or  three  of  the  copper  wires 
were  found  broken,  and  in  some  cases,  all 
seven. 

The  routes  followed  by  the  lines  are  through 
districts  subject  to  the  most  violent  thunder- 
storms and,  in  several  instances,  it  was  proved 
beyond  question  that  lightning  had  struck  the 
ground,  or  some  object,  in  the  neighborhood  of 
the  cables,  at  points  were  faults  were  dis- 
covered. In  one  case,  the  course  of  the  light- 
ing was  marked  by  a  passage  burned  through 
the  sandy  soil,  large  enough  to  admit  a  ram-rod  ; 
the  conduit  was  blackened  at  the  point  struck, 
and  an  iron  wire  to  the  cement  covers  to  the 
conduit  was  reduced  to  powder. 

The  majority  of  these  faults,  wh:ch  the  author 
describes  as  being  due  to  lightning,  were,  how- 
ever, not  caused  by  a  direct  flash,  but  are  at- 
tributed to  inductive  action.  Some  consider- 
able portion  of  the  lines  was  also  found  to  suffer 
from  a  general  weakness  ;  the  loss  of  current 
being  so  great  in  these  localities,  that  it  was 
necessary  to  renew  the  cores  The  percha  in 
these  situations  had  been  exposed  to  alternate 
wet  and  dry  conditions,  and  had  become  of  a 
yellow  color  to  some  depth. 

At  certain  places,  such  asjunction  boxes,  the 
percha  wires  are  covered  with  India-rubber  tubes. 
Whenever  these  tubes  fitted  the  percha  so  tightly 
as  to  prevent  the  access  of  air  or  moistu  e  the 
percha  completely  changed  its  appearance, 
turning  to  a  light  yellow  color,  and  becoming 
quite  pa^ty. 

The  author  dtaws  a  comparison  between  the 
condition  of  the  cables  in  cement  conduits  and 
those  carried  in  iron  pipes.  Of  the  latter,  there 
are  several  lines  in  the  same  district,  and 
equally  subject  to  the  visitation  of  thunder- 
storms, but  no  faults  have  bsen  discovered  in 
them.  He  the  efore  comes  to  the  conclusion 
that  the  only  method  which  can  be  adopted  to 
secure  the  safety  of  the  underground  lines  is  to 


abnndon  the  present  system,  and  to  either  lay 
the  lines  in  iron  pipes,  or  to  give  the  cables  an 
outer  protection  of  iron  sheathing  wires. 


CARDEWS   AUTOMATIC   EARTHING     DE- 
VICE. 


From  a  London  contemporary  we  get  the 
following  description  and  illustrations  of  Car- 
dew's  automatic  earthing  device  as  modified  and 
improved  by  Messrs.  Drake  and  Gorham,  of 
London.  This  pattern  has  been  adop'ed  by  the 
London  Electric  Supply  Corporation  after  an  ex- 
haustive series  of  tests,  and  will  shoitly  be  in 
use  over  all  their  London  circuits.  The  neces- 
sity for  apparatus  of  this  class  was  foreseen  by 
Major  Cardew  some  time  back  and  his  patents 
cover  devices  which  depend  for  their  action  on 
static  attraction  or  made  on  the  Geissler  tube 
or  similar  principles. 


FIG.     I. — CARDEW  S    EARTHING    DtViCE. 

The  static  arrangements  have  been  found  to 
give  the  best  results,  and  have  been  adopted  in 
the  standard  instrument  as  being  less  liable  to 
derangement. 

The  action  of  the  device  is  to  connect  the  sec- 
ondary circuit  to  earth  automatically  whenever 
a  dangerous  difference  of  potential  is  established 
between  the  lamp  circuit  and  earth.  This  re- 
sult is  obtained  by  interposing  some  me- 
dium which  will  be  of  infinite  resistance  until  a 
high  voltage  exists,  when  a  free  passage  for  the 
current  is  provided. 

The  static  device  illu-trated  consists  of  two 
brass   plates   placed    near,   but   insulated   from 


fig.    2  — cardew  s  earthing  device. 

each  other.  Between  these  lies  a  thin  foil  of 
aluminum  which  is  retained  in  position  by 
ebonite  pegs,  one  plate  being  connected  to 
earth  and  the  other  to    the   secondary   circuit. 

A  flat  projection  is  formed  on  the  upper  plate 
overone  end  of  the  foil,  so  that  as  soon  as  a 
difference  of  4C0  volts  is  established,  one  end  of 
the  foil  lifts  by  static  attraction,  and  a  metallic 
contact  is  made  between  the  two  plates.  The 
main  primary  fuses  are  immedi'tely  severed  by 
the  increase  of  current,  and  the  supply  is  cut 
off. 

The  two  plates  are  insulated  by  ebonite  rings, 
and  are  securely  bolted  together,  so  that  after 


being  tested  at  the  central  station,  no  skilled 
labor  is  required  to  fix  them.  It  has  been  shown 
that  the  plates  can  be  shaken  or  rolled  about 
without  affecting  the  voltage  at  which  the  foil 
will  lift. 

The  plates  are  carried  by  brass  springs  to 
which  the  connections  are  permanently  made  at 
the  back  of  a  solid  block  of  ebonite,  so  that  the 
act  of  sliding  in  the  plates  makes  the  connec- 
tions, and  a  slot  on  one  side  renders  it  impos- 
sible to  put  them  in  with  the  wrong  side  up- 
permost. 

The  p'ates  are  all  made  interchangeable,  so 
that  when  the  foil  has  acted  it  is  merely  neces- 
sary to  slide  in  some  fresh  plates. 

It  has  been  suggested  that  the  connecting  of 
the  secondary  circuit  permanently  to  earth  will 
remove  the  necessity  for  this  device;  but  there 
is  no  comparison,  from  a  fire-risk  point  of  view, 
for  a  strain  is  permanently  put  on  the  insula- 
tion of  the  conductors,  and  a  slight  leak,  which 
with  the  automatic  device  would  remain  harm- 
less for  years,  is  liable  to  be  developed  at  any 
time  into  a  state  of  danger.  This  is  especially 
the  case  in  damp  situations  where  the  size  of 
the  conductor  may  be  reduced  by  corrosion. 

It  is  evident  that  the  apparatus  can  be  modi- 
fied to  act  as  a  relay  and  cut  off  both  poles  of 
the  circuit,  or  to  ring  a  bell  and  drop  a  danger 
disc,  as  has  been  arranged  for  the  Chelsea 
Electric  Supply  Company,  where  continuous 
currents  are  used. 

In  addition  to  the  Deptford  Company,  the  in- 
struments have  been  supplied  to  the  Newcastle 
Electric  Supply  Company,  the  Central  Station 
at  Lynmouth,  Devon,  the  Shanghai  Electric 
Company,  etc. 


To  Regulate  the  Use  of  Electricity. — A 
bill  has  been  introduced  in  the  Massachusetts 
legislature  to  regulate  the  control  and  super- 
vis  on  of  electric  wires  Sections  1  and  2  con- 
tain the  restrictions,  and  are  as  follows  : 

Sec  1.  Every  person  or  corporation,  private 
or  municipal,  owning  or  operating  a  line  of 
wires  over  streets  or  buildings  in  a  ci'y,  shall 
use  only  wires  that  are  suitable  and  strong, 
shall  suitably  and  safely  attach  thtm  to  strong 
and  sufficient  supports,  and  insulate  them  at 
all  points  of  attachments,  and  shall  remove  all 
wires  abandoned  for  use,  shall  suitably  insulate 
every  wire  where  it  enters  a  building,  and  if 
such  wire  is  other  than  a  wiie  designated  to 
carry  an  electric  light  current,  shall  attach  to  it 
at  a  suitable  and  convenient  point  near  the 
place  of  entering  the  building,  an  appliance 
calculated  to  prevent  at  all  times  a  current  of 
electricity  of  such  intensity  or  volume  as  to  be 
capable  of  causing  fire  from  enteiing  the 
building  by  means  of  such  wire  beyond  the 
point  at  which  such  appliance  is  attached,  and 
shall  suitably  insulate  every  wire  within  a 
building  when  such  wire  is  designed  to  carry 
an  electric  light  current. 

Sec  2.  Every  such  person  and  corporation 
shall  in  the  seveial  cities,  within  six  months 
after  the  appointment  of  the  officer  hereinafter 
provided  for  affix  at  the  points  of  support  at 
which  any  such  wire  or  cable  containing  wires 
is  attached,  a  tag  or  mark  di>tinct  y  designating 
the  owner  or  user  of  such  wire  or  cable.  No 
such  tag  or  mark  shall  be  required  for  the  wires 
of  a  street  railway  company  used  for  the  trans- 
mission of  its  motive  power,  or  for  the  protec- 
tion or  support  of  such  wires. 

The  bill  also  provides  for  the  appointment 
of  an  inspector  in  each  city  to  see  that  the  law 
is  enforced. 


Telephone  Wars. — Gen.  C.  H.  Barney,  Sec- 
retary of  the  National  Telephone  Exchange 
Association,  in  his  news-letter  of  April  30th, 
says  :  There  are  strong  indications  of  impend- 
ing "  telephone  wars"  in  Philadelphia  Chat- 
tanooga, and  Salt  Lake  City.  The  local  papeis 
in  each  of  these  cities  are  rilled  with  reports  of 
the  proceedings  of  subscribers'  meetings,  etc. 
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EASTERN  NOTES. 


BRANCH   OFFICE  OF  THE  ELECTRIC  AGE,    ROOM    IO, 
COOK  BUILDING. 

Boston,  May  9,  1890. 

The  Brookline  Gas  Company  have  been 
granted  locations  for  14  poles  in  that  town. 

The  business  men  of  Flint  village,  Fall  River, 
are  demanding  electric  lights  in  that  place. 

The  Randolph  Power  Company  are  to  furnish 
power  for  a  large  manufacturing  industry  in 
that  place. 

LightniDg  burned  out  all  but  three  of  the 
lines  at  the  Quincy  Telephone  Exchanges  last 
Sunday  night. 

A  large  factory  for  the  manufacture  of  elec- 
trical insulation  is  being  built  by  the  Johns- 
Pratt  Company  at  Hartford.  Conn. 

The  new  1,300  light  T.  H.  alternating  dyna- 
mo for  the  Maiden  Electric  Company  has  ar- 
rived, and  will  be  placed  in  position  immedi- 
ately. 

Electric  power  in  place  of  steam  is  to  be  used 
in  the  morocco  factory  of  Eugene  Barry,  at 
Lynn.;  a  thirty  horse-power  motor  is  to  be 
used. 

The  Lynn  Belt  Line  Company  has  recorded 
a  mrrtgage  of  Sioo,coo  on  its  entire  plant  to 
secure  the  issue  of  first  mortgage  bonds  at  four 
per  cent. 

The  engine  at  the  new  electric  light  station  in 
Amherst,  jars  the  bui'ding  so  much  that  steps 
will  have  to  be  taken  to  prevent  this  before  it 
can  be  started  for  business. 

A  prominent  manufacturer  of  Rockyville, 
part  of  Fitchburg.  Ma^s.  has  promised  an  elec- 
tric light  plant  for  that  place  and  the  highways 
are  to  be  lighted  by  electrtcity. 

The  West  End  Railway  Company  have 
petitioned  the  selectmen  of  Brookline  fcr  per- 
mission to.  erect  and  maintain  the  overhead 
single  trolley  s\stem  for  the  propulsion  of  their 
cars  by  electricity. 

During  the  past  week  the  Lowell  Electric 
Light  Corporation  have  added  to  their  plant  a 
200  h.  p.  Armington  and  Sims  engine  and  a 
large  sized  generator  to  furnish  power  for  the 
electric  railway  to  Willow  Dale. 

The  daily  exhibitions  of  the  Electrical  Safety 
Company  are  largely  attended  by  men  promi- 
nently interested  in  electrical  affairs.  Two 
gentlemen  from  the  We>t  are  negotiating  for  the 
territory  in  three  of  the  Western  States. 

The    Jordan  Train    Lighting  Company   have 

equipped  a  train  on  the  Connecticut  River  R.  R. 

with  their  couplers.     It  is  understood   that  this 

,e  only  train  that  is  now  lighted  by  electricity 

in  New  England. 

Gilbert  G.  McDuff,  agent  for  the  Fred  H. 
Whipple  Company,  of  Detroit,  Mich.,  has  been 
in  Boston  the  past  few  weeks,  compiling  a  li-t 
of  names  for  •'Whipple's  National  Llectrical 
Directory  "for  1890,  which  will  be  issued  in  June. 

The  Uxbridge  and  Northbiidge  Electric  Co. 
has  been  organized  in  Uxbridge  under  the  laws 
of  Massachusetts.  F.  A.  Wyman,  of  Boston,  is 
president  and  J.  R.  Scott,  of  Uxbridge,  is  treas- 
urer. The  headquarters  of  the  corporation  will 
be  in  Boston. 

The  petition  of  the  Board  of  Aldermen  of  the 
Suburban  Light  &  Power  Company  for  license  to 
erect  and  use  eight  stationary  steam  engines  of 
1, coo  aggregate  hor-e  power  on  Hilton  street. 
near  East  Chester  Park,  has  been  withdrawn  by 
the  company. 

Mr.  Janr-s  H.  Howard  says  the  Inter-Coi:- 
tinenta  Telephone  Company  has  s<  Id  its  tele- 
phonic rights  gove  nment  concession,  good 
will  and  buin-s  in  Venezuela  to  a  strong 
syndicate  of  English.  Amsterdam  and  Paris 
capitalists  for  about  ^o.coc.  The  new  com- 
pany propose  to  extend  the  lines  in  Venezuela 
wherever  they  can  be  made  to  pay. 


The  Fssex  Electric  Street  Railway  Company- 
have  notified  the  Salem  Board  of  Aldermen  that 
it  was  about  to  construct  its  read:  that  it  con- 
sidered the  overhead  trolley  system  as  the  best 
it  could  adept,  and  petitioned  for  leave  to  erect 
poles  and  wires  for  same. 

George  E.  Thaxter.  who  has  carried  on  an 
electrical  business  at  33^  Beach  street  fcr  a 
number  of  years  past,  died  on  Monday  of  last 
week  of  blood  poisoning.  Mr.  Thaxter  was  the 
inventor  of  a  number  of  electrical  novelties, 
among  which  was  an  electric  clock  and  an  elec- 
tric door  lock. 

The  West  End  Street  Railway  Company  has 
just  placed  an  order  with  the  Taunton  Locomo- 
tive Works  for  thirty  swivel  trucks  of  a  special 
des'gn  which  it  has  furnished.  The-e  trucks 
are  to  be  used  under  the  new  long  open  cars 
which  are  being  built  for  the  summer  travel  on 
the  electric  lines. 

The  Milfi  rd  and  Hopedale  Street  Railway 
Company,  with  capital  of  $6o,coo,  was  organiz- 
ed on  Saturday  last.  President,  E.  P.  Usher, 
of  Grafton  ;  Secretary,  F.  W.  Morse,  of  Grafton: 
Directors,  E.  P.  Usher,  F.  W.  Morse,  Gen.  W. 
F.  Draper,  of  Manchester.  Work  will  be  com- 
menced immediately-. 

The  new  station  of  the  Bangor  Electric  Light 
and  Power  Company  at  Veasie.  Me.,  will,  when 
completed,  be  the  largest  in  New  England.  It 
will  be  242  feet  in  length  and  75  feet  in  wid  h. 
Six  large  water  wheels  of  100  h.  p.  each,  wi  1 
furnish  the  power,  in  addition  to  this,  there  will 
be  an  auxiliary  steam  plant. 

At  the  meeting  of  the  Massachusetts  Club 
last  Saturday,  the  phonograph  was  used  to  re- 
produce speeches  from  Gov.  Brackett.  ex-Gov. 
Long.  Collector  Beard,  Speaker  Reed  in  Wash- 
ington, and  many  other  prominent  gentlemen. 
The  famous  song  "Breaking  Waves  Dashed 
High  which  was  sung  into  the  phonograph  by 
Hon.  Samuel  B.  Noyes  was  a'so  reproduced. 

The  Connecticut  Motor  Company,  through  its 
New  England  agent,  have  sold  a  10.  5,  2  and 
two  1  horse-power  motors  to  Boston  parties. 
Mr.  H.  C.  Roberts,  special  agent  for  the  above 
company,  who  has  been  in  town  the  pa^t  week, 
reports  the  sale  of  a  25  horse-power  motor  to  the 
Kansas  City  Packing  &  Chase  Refrigerating  Com- 
pany. The  Boston  office  of  the  company  has 
been  moved  to  32  Oliver  street. 

The  Lawrence  city  government,  with  the 
chief  of  police,  made  a  tour  of  inspection 
through  the  Boston  police  stations  last  Tuesday 
night.  The  party  was  in  charge  of  Piesident 
Wilson,  of  muivc  pal  police  service,  who  showed 
the  practical  workings  of  the  system.  Lawrence 
is  about  to  adopt  a  signal  system  for  the  police  of 
that  city,  and  the  visit  to  Boston  was  for  the 
purpose  of  seeing  the  system  working. 

The  electric  light  question  at  Wakefi-ld  has 
not  yet  been  settled  by  the  gas  commissioners, 
although  the  people  are  anxiously  waiting  for 
the  improvements,  especially  as  regards  lighting 
the  streets.  The  contest  is  between  the  Peoples' 
Company  and  the  Wakefield  Gas  Company,  and 
the  commissioners  appear  to  be  unable  to  de- 
cide as  to  which  of  the  two  should  have  the 
franchise.  The  new  sreet  railway  between 
Stoneham  and  Wakefield  will  be  started  as  soon 
as  a  p'ant  is  put  in  by  one  of  the  companies. 

At  the  meeting  of  the  Boston  Electric  Club 
last  Monday  night,  therevi-ed  constitution  and 
by-laws  submitted  a  month  ago,  were  discussed 
at  length,  and  amendments  clt-arly  defining 
the  status  of  membe-s  were  adopted  The  pro- 
vision in  the  old  code  1es.tric.ti1  g  rm mbership  to 
persons  engaged  in  electrical  pursuits  was  re- 
jected. The  regular  monthly  dinner  of  the 
Cluh,  whi  h  was  announced  for  Monday,  the 
19th,  will  be  postponed  to  Wednesday,  the 
2 1st,  as  the  American  Institute  of  E  ectrical 
Engineers  will  hold  ther  annua!  convention  in 
Boston  on  the  2 1  st  and  22d  of  this  month.  This 
change,  will  enable  the  Club  to  entertain  the  In- 
stitute as  their  guests  at  dinner. 


The  Nashua  Light.  Heat  &  Power  Company 
have  commenced  the  construction  of  a  new 
station,  and  ihe  work  is  10  be  pushed  ahead 
rapidlv.  The  building  is  to  be  of  brick,  and 
sufficiently  large  to  accommodate  a  1,000  horse- 
power pant. 

The  new  brick  station  of  the  electric  light 
company  in  Natick  has  been  ccmpleted  and  is 
ad.riirably  adapted  to  accc  mm»  date  the  ma- 
chinery and  appliances  necessary  in  a  first  class 
station.  The  plant  consists  of  dynamos  suffi- 
cient to  furnish  45"  incandtscent  and  150  arc 
lights,  and  2co  horse-power  for  motors,  wiih 
two  engines  of  300  h.  p.  each.  At  present 
there  are  but  two  bo  lers,  but  provision  has 
been  made  for  fiur. 

Judge  Colt,  of  the  United  States  Circuit  Court, 
has  ordeed  a  decree  for  the  crmplainant  in  the 
case  of  the  Electric  Gas  Lighting  Co.  vs.  Chas. 
K.  Fu'ler.  -/.  al ,  a  bill  in  equity  to  restrain  the 
infringement  of  a  pa'ent  granted  to  Henry  F. 
Packard  and  Frank  V.  Sanford.  for  improvements 
in  electric  gas  lighting  apparatus.  The  patents 
telate  to  that  form  of  electric  gas  lighting  wheie 
the  burner  is  operated  byr  hand  and  which  does 
away  with  the  use  of  matches. 

State  House. — On  Monday  theCommittee  on 
Mercantile  Affairs  reported  inexpedient  as  to 
establishing  a  State  Board  of  Electrical  Control. 
The  same  committee  reported  a  long  bill  regu- 
lating the  control  of  electric  wires. 

The  street  railway  committee  recommended 
reference  to  the  next  General  Court  of  the  bill  re- 
quiring protection  for  drivers  of  electric  cars, 
limiting  the  number  of  passengers  on  cars,  and 
prohibiting  the  carrying  of  passengers  on  plat- 
forms or  steps  of  electric  roads. 

The  fill  to  increase  the  capital  stock  of  the 
Boston  Electric  Light  Company  from  S  1,000,000 
to  $3,000,000  passed  the  Senate  last  Wednesday. 

The  committee  on  manu'actures.  to  whom 
was  recommitted  ihe  Senate  bill,  providing  for 
the  inspection  of  electric  lights  and  motors,  re- 
ported the  bill  in  a  new  draft  The  only  material 
change  is  in  the  second  section,  which  provides 
that  the  amount  which  may  be  expended  by 
the  Board  cf  Gas  and  Electric  Light  Com- 
missioners, for  incidental  expen-es  sh?  11  te  in- 
creased Si,  000. 

Mr.  Heldreth,  of  Harvard,  asked  to  amend 
the  Senate  bill,  to  authorize  the  consolidation  of 
gas  and  e'ectric  light  companies,  so  that  such 
consolidation  may  take  place  only  between 
companies  in  the  same  city  or  town,  and  so 
that  the  agreement  for  consolidation  shall  be  ap- 
proved bv  twe-thirds  in  number,  and  interest  of 
the  stockholders  of  each  of  the  consolidating 
companies. 

The  annual  report  of  the  New  England  Tele- 
phone and  Telegraph  Co.  for  1889.  shows: 
Earnings,  $1,255,570,  an  increase  of  $128,263 
over  the  previous  year:  expenses.  S957.305, 
increase  over  previous  year  $100,724  ;  net  earn- 
ings, $298,265,  increase  ol  $27,538.  Of  the 
charges  to  new7  construction,  8190,000  was  ex- 
pended for  underground  work.  The  amount 
of  underground  wire  in  use  at  the  end  of  the 
vear  was  3,599  miles.  No  other  city  except 
New  York  has  so  much  wire  underground.  The 
il  amount  paid  for  new  construction  was 
$318, 169. 

The  report  touches  on  the  interference  wiih 
the  telephone  service  of  the  eh  ctric  car  lines 
and  in  the  efforts  to  diminish  the  same.  The 
management  proposes  to  employ  recessary 
means  to  obtain  re'i-f  from  disturbance  and  re- 
dress for  inju  y  suffered.  The  affairs  of  the 
company  are  declared  to  never  ha-  e  been  more 
prosperous.  At  the  meeting  the  following 
officers  were  cho-en  :  President  Thomas  :~her- 
win  :  vice  president,  Henry  S.  Hyde:  treasurer, 
William  R  Dr.ver  :  secretary,  Fred.  J.  Boynton: 
general  manager,  J.  N.  Keller  :  b'  ard  of  direc- 
tors, Fred.  Ayer."  Benjamin  C.  Dean,  \V.  H. 
Forbes.  John  E.  Hudson.  Henry  S.  Hyde.  A.  0. 
Morean,  Moses  G.  Parker,  Stephen  ca1isb 
and  Thomas  Sherwin.  W.  J.  P. 


THE    ELECTRIC    AGE. 


WESTERN   NOTES, 

branch  office  of  the  electric  age 
35  commercial  bank  building. 

Chicago,  May  io,  1890. 

The  Citizens'  Fuel,  Gas  &  Lighting  Co.,  has 
been  formed  at  Burlington,  Iowa,  with  a  capital 
stock  of  $300,000. 

The  Rockford  Electric  Manufacturing  Co  , 
Rockford,  111  ,  has  filed  a  certificate  of  increase 
of  capital  stock  to  $100,000. 

New  Opera  House. — A  permit  was  issued  on 
the  5ih  inst.  for  the  construction  of  the  Metro- 
politan Optra  House  at  St.  Paul  Minn.,  to  cost 
$320,000. 

The  Elgin  Light  &  Power  Co.,  has  been  for- 
med at  Elgin,  111.,  capital  stock,  $100, oco  ;  in- 
corporators: I.  C.  1  owner,  William  Fay,  B. 
Hayelow. 

The  Street  Railway  Company  at  Minneapolis, 
Minn.,  has  been  granted  permission  by  the  city 
council  to  place  its  electiic  feed  wires  under- 
ground in  conduits. 

It  is  reported  ihat  the  Muskegon,  Mich.,  elec- 
tric street  raiway  is  such  a  success  that  the 
compiny  has  been  requested  to  extend  its  lines 
all  over  the  city  and  choose  iis  routes. 

Mr.  F.  A.  Wunder,  western  agent  for  the  Schuy- 
ler tlectric  Co. ,  and  Mr.  F.J.  Baker,  western  agent 
for  the  Daft  Eleciric  Co.,  have  removed  to  new 
an  I  handsome  offices  in  the  Rook<  ry,  Chicago. 

Council  Bluffs,  Ia.,  will  soon  have  an  electric 
fountain.  The  new  fountain  being  erected  in 
Bayliss  Park  is  to  be  equipped  with  32  C.  P.  in- 
candescent lights  placed  under  the  flowing 
water. 

Mr.  Harry  Baum,  of  the  Fidelity  Caibon  Com- 
p  ny  cf  St.  Louis,  has  been  in  ihe  city  during 
the  week  pushing  the  interests  of  his  company, 
and  reports  numerous  sales  of  the  Fidelity  com- 
pany's carbons. 

The  Central  Gas  Improvement  Co.,  has  been 
formed  at  Chicago,  to  manufacture  gas  and  elec- 
tricity for  illumination  ;  capital  stock,  $150,000; 
incorporators  :  Calvin  Dickey,  G.  M.  Trowbridge, 
and  J.  O.  Morris 

Ihe  State  Phonograph  Company  of  Illinois 
has  bten  formed  at  Chicago,  to  manufacture, 
lease  and  deal  in  phonographs,  etc. ;  capital  stock 
$230,000;  incorporators:  E.  L.  Lobdall,  G.  Far- 
well,  E.  H.  Pearson. 

The  Gooch  Electric  Company,  Louisville,  Ky. , 
expect  to  increase  their  facilities  shortly  by  the 
addition  of  two  incandescent  machines  and  two 
Sperry  ate  machines.  This  company  is  now 
operating  two  650-light  Mather  incandescent 
machines,  and  are  running  both  lights  and  mo- 
tors on  their  circuits. 

Mr.  M.  M.  Shipe.  of  Abilene,  Kan.,  has  se- 
cured a  franchise  for  an  electric  street  railwav, 
from  the  city  of  Austin,  Tex.,  and  a  right  of  way 
for  ten  miles  outside  the  city,  from  the  county. 
Mr.  Shipe  represents  Kansas  City  capitalists  and 
will  organize  a  company  to  be  known  as  the 
Austin  &  Travis  County  Rapid  Transit  Co.,  with 
a  capital  of  $200  oco  He  expects  to  commence 
laying  track  in  about  two  months. 

Electric  Railways  for  East  St.  Louis. — The 
city  council  of  East  St.  Louis  granted  a  franchise 
on  the  5th  inst.  to  the  East  St.  Louis  Llectr.c 
Railway  &  Power  Co.,  to  construct  a  street  rail- 
way. The  company  agrees  to  pay  $5,000  cash 
into  the  city  treasury,  and  will  have  the  lines 
completed  and  in  running  order  within  sixty-five 
days  from  the  completion  of  the  viaduct  over 
the  railroads  on  Broadway. 

Chicago  Electric  Club. — Handsome  cases 
have  been  placed  in  the  club  rooms  this  week 
for  the  library  recently  received  from  the  old 
American  Electrical  Society.  Among  visitors  at 
the  club  this  week  were  :  D.  T.  Letter,  Spiing- 
field,  111.;  G.  M.  Peters  and  C.  M.  Peck,  Cincin- 
nati, O.;  T.  B.  Baum,  Kansas  City,  Mo.:  W.  H. 
Lukins,  Streator,  III. ;  W.  H.  Gillett  and  James 
Cummings.  New  York:  Ely  E.  Ware  and  Charles 
Ware,  Cedar  Rapids,  Ia  ;  and  M.  H.  McCarthey, 
Minneapolis,  Minn. 


The  Lebanon,  Mo.  City  Council  passed  an 
ordinance  on  May  5th  granting  an  exclusive  elec- 
tric light  franchise  for  twenty  years  to  B.  F. 
Hobart  of  St.  Louis,  and  has  ordered  an  election 
to  give  the  people  an  opportunity  to  ratify  or 
reject  the  ordinance.  The  city  will  take  23  arc 
lights.  The  matter  has  created  great  enthusiasm 
on  the  part  of  the  citizens  and  the  city  is  enjoy- 
ing something  of  a  boom  in  consequence. 

Milwaukee,  Wis.  The  underground  conduits 
and  cables  of  the  telephone  company  are  now 
all  in  place.  The  service  will  be  transferred  to 
them  before  the  last  of  this  month,  and  the  work 
of  clearing  the  poles  and  overhead  wires  from 
the  streets  commenced  at  once.  Great  annoy- 
ance has  been  experienced  by  the  telephone 
company  from  the  proximity  of  the  overhead 
street  railway  wires,  and  it  is  expected  that  this 
trouble  will  now  be  removed.  The  cost  to  the 
telephone  company  of  making  this  change  has 
been  about  $130,000. 

Storage  Battery  Car. — The  directors  of  the  Ft. 
Wayne  &  Elmwood  Road,  at  Detroit,  were  given 
an  opportunity  on  Tuesday  last  to  examine  the 
new  storage  battery  car  which  has  been  running 
experimentally  for  some  time  in  that  city.  A 
trip  was  made  over  the  line  of  the  Ft.  Wayne 
company  with  the  representatives  of  the  load 
and  a  number  of  prominent  citizens,  and  the  ge- 
neral opinion  seemed  to  be  very  favorable  to- 
ward the  car.  This  car,  which  is  equipped  by 
the  Shawhan  Motor  Company,  of  Detroit,  was 
run  for  six  consecutive  days  last  week,  each  day 
averaging  63  miles,  on  one  charge  of  the  battery. 

Mr.  James  F.  Cummings,  Superintendent  of 
Construction  of  the  Edison  Electric  Light  Co. , 
is  in  Milwaukee,  Wis.,  to  superintend  the  work 
on  the  Edison  Company's  plant  in  that  city, 
which  it  is  expected  will  be  in  operation  by  the 
end  of  July.  Three  hundred  and  eighty  tons  of 
underground  tubing  will  be  employed,  and 
eight  contractors  are  figuring  on  the  work  of 
laying  the  conduits,  the  contract  for  which  will 
probably  be  awarded  in  a  week  or  two.  The 
underground  work  will  take  most  of  the  time, 
and  it  is  expected  that  by  the  time  it  is  finished 
all  else  will  be  in  readiness  and  the  plant  will  be 
started  at  once. 

The  World's  Exposition  Management  is  mov- 
ing into  new  and  more  permanent  quarters  this 
week,  and  the  various  committees  are  organiz- 
ing and  rapidly  getting  in  working  order.  The 
director  general  has  not  yet  been  selected  and 
it  is  understood  that  this  appointment  will  be  de- 
ferred until  the  National  Commission  has  been  or- 
ganized, that  they  may  consult  with  the  board 
01  directors  in  the  matter.  It  is  announced  that 
the  capital  stock  will  be  increased  to  $io,ooo,- 
000,  and  steps  are  already  being  taken  to  secure 
subscriptions.  The  contribution  of  $275,000  by 
the  Pennsylvania  Railroad  company  to  the  Ex- 
po-ition  fund  is  also  announced.  -         F.  M.  I. 


THE  CRANDALL  ELECTRIC  PROTECTOR. 


It  is  a  well-known  fact  that  in  the  practical 
operation  of  most  inventions  or  new  industries 
the  necessity  for  other  inventions  to  meet  the 
changed  conditions  is  made  apparent.  Thus  it 
is  that  inventions  beget  inventions.  A  case  in 
point  is  found  in  electric  light  operations. 
When  this  method  of  lighting  became  a  prac- 
tical success  everything  worked  smoothly  for 
a  while,  and  no  one  was  conscious  of  any  dan- 
ger ahead.  One  day,  however,  a  fire  was 
started  by  an  electric  light  current  getting 
astray,  and  this  accident  was  succeeded  by 
many  similar  ones.  Various  methods  were 
tried  to  avoid  these  dangers,  but  all  were  more 
or  less  deficient  in  important  respects.  It  has 
finally  come  to  be  accepted  as  an  unwritten 
law  that  in  order  to  avoid  the  dangeis  due  to 
abnormal  currents  getting  into  buildings  over 
telephone  or  telegraph  wires,  means  must  be 
provided  by  .which  the  current  itself  will  by  its 
own  destructive  powers  render  itself  harmless 
before  it  can  get  into  a  building.  To  do  this, 
many  mechanical   devices  have  been  evolved, 


and  many  have  died  through  inherent  weak 
points.  In  this  line  as  in  all  others,  however, 
the  fittest  survive,  and  the  fittest  of  this  class  of 
inventions  is  the  one  we  are  about  to  describe. 

The  Crandall  Electric  Protector  is  a  little  in- 
strument designed  to  protect  buildings  from  the 
dangers  of  stray  electric  light  currents,  or  others 
of  abnormal  volume.  It  is  as  efficient  as  it  is 
simple.  There  is  no  complicated  mechanism 
to  get  out  of  order,  and  it  is  infallible  in  its 
operation.  No  better  recommendation  can  be 
given  of  the  value  of  this  protecting  device  than 
reference  to  the  fact  that  at  a  recent  test  in  Bos- 
ton the  Crandall  Protector  was  the  only  one  that 
proved  itself  to  be  efficient  and  absolutely  re- 
liable under  all  conditions.  So  excellent  was 
its  performance  that  Mr.  D.  Killecutt,  the 
Electrical  Inspector  of  the  Boston  Fire  Under- 
writer's Union,  was  constrained  to  acknowledge 
by  letter,  his  extreme  satisfaction  with  the  re- 
sult of  the  test  of  this  instrument.  Mr.  Kille- 
cutt says,  in  concluding  his  letter:  "I  should 
recommend  this  device  to  be  used  on  telephones, 
telegraphs  and  all  grounded  circuits  of  like 
nature,  as  I  believe  it  a  reliable  and  satisfactory 
protector  for  such  lines.'' 

Inspector  Captain  William  Brophy  in  a  sepa- 
rate report  to  the  New  England  Insurance  Ex- 
change also  endorses  the  Crandall  Protector  as 
affording  ample  protection  against  the  dangers 
of  surcharged  electric  wiies. 

The  action  of  this  protector  is  absolute  and 
direct.  There  are  no  shunts,  the  instrument 
being  connected  directly  in  the  main  circuit. 
Essentially  it  may  be  described  as  follows  : 

One  of  the  electric  wires  as  they  enter  a 
building  is  connected  through  the  proper  means 
with  an  electro  magnet,  the  other  terminal  of 
the  magnet  coil  being  connected  with  the  arma- 
ture. At  the  end  of  the  armature  farthest  away 
from  the  magnet  core  is  a  back  contact  point 
which  nominally  remains  in  contact  with  a  ter- 
minal to  which  is  connected  the  telephone  or 
telegraph  instrument.  Thus  the  circuit  runs,  as 
it  enters  from  outside,  to  the  magnet  of  the  pro- 
tector, then  through  the  armature  and  its  back 
contact  to  the  telephone,  or  other  instrument  to 
be  protected,  then  outsideagain  by  the  other  main 
wire.  It  requires  a  current  of  half  an  ampere 
at  least  to  produce  sufficient  magnetism  in  the 
coil  of  the  protector  to  draw  the  armature  away 
from  the  back  contact  point.  The  currents  use  d 
for  telegraph  or  telephone  purposes,  however, 
are  much  weaker  than  this,  hence  the  contact 
through  the  armature  is  never  broken,  so  long 
as  the  operating  current  remains  at  its  normal 
volume.  The  moment  that  the  current  is  ab- 
normally increased,  by  accidental  contact  with 
e'ectric  wires  or  otherwise,  the  magnetism  in 
the  coil  is  increased  sufficiently  to  draw  the  ar- 
mature towards  it,  thus  breaking  the  connection 
with  the  telephone  or  other  instrument  to  be  pro- 
tected. When  this  occurs  the  armature  makes 
contact  with  a  point  placed  at  its  front,  to  which 
a  ground  wire  is  attached.  It  will  therefore  be 
readily  understood  that  so  long  as  the  abnor- 
mal current  exists  it  has  direct  connection  with 
the  ground  and  is  cut  off  entirely  and  absolutely 
from  the  telephone  or  other  instrument.  An  ad- 
ditional precaution  is  taken  in  the  use  of  a  fuse 
wire,  which  is  placed  between  the  incoming 
wire  and  the  protector  itself.  Thus,  when  the 
stray  currents  become  too  strong  the  fuse  wire  is 
melted  ;  the  current  is  opened,  and  all  possi- 
bi  ity  of  danger  is  entirely  removed. 

It  is  an  absolute  impossibility  for  an  abnor- 
mal current  to  get  inside  of  a  building  where 
one  of  these  protectors  intervenes,  and  there  can 
be  no  reasonable  excuse  for  higher  insurance 
premiums  on  property  thus  protected. 

The  Crandall  Electric  Protector  is  manufac- 
tured by  the  United  States  Electric  Safety  Com- 
pany, of  this  city,  and  is  meeting  with  a  very 
large  sale.  1  he  increasing  business  necessitated 
the  establishment  of  an  Eastern  company,  with 
headquarters  at  Boston,  brief  notice  of  which  we 
gave  in  a  recent  issue. 


THE    ELECTRIC    AGE. 


ELECTRIC    LIGHTING    AND    TOWN     AU- 
THORITIES. 

The  German  Building  Times  (Bauzeitung), 
quoted  by  the  Journal  fiir  Gasbeleuchlung,  says 
the  Gas  World  (London),  gives  a  series  of  arti- 
cles by  Herr  I.  Baumann,  .Munich,  on  the  above 
subject,  which  are  of  more  than  ordinary  value, 
and  of  which  we  briefly  jot  down  the  main 
heads. 

The  discussions  at  Frankfort,  Leipzig,  Halle, 
Madeburg  and  elsewhere  having  been  noted, 
the  author  proceeds  to  compare  electric  and  gas 
lighting.  One  difference  is  that  in  gas  supply 
the  technical  difficulties  are  much  the  same  in 
small  and  large  towns  :  in  electric  the  problem 
has  for  small  districts  been  solved,  while  for 
large  it  is  still  practically  unsolved,  and  large 
districts  going  in  for  electric  light  take  a  step  in 
the  dark.  As  to  the  question  whether  it  is  advi- 
sable in  the  present  state  of  things  for  the  au- 
thorities in  large  towns  to  take  up  the  electric 
light,  he  says,  that  to  answer  it  is  not  so  simple 
a  task  as  at  first  appears.  The  tendency  is  for 
local  authorities  to  get  into  their  hands  all  the 
means  of  collective  life,  such  as  water,  drainage, 
tramways,  telephones,  and  gas  :  private  electric 
lighting  belongs  to  this  category,  and  it  might 
be  best  tor  them  to  take  up  electric  lighting 
without  its  going,  in  the  first  place,  into  the  po- 
session  of  private  enterprise.  There  is  another 
important  difference  between  gas  and  electric 
lighting,  too  often  neglected  ;  gas  answers  the 
demands  of  open-air  lighting  and  of  within  door 
lighting.  So  does  electricity  ;  but  the  advanta 
ges  of  electricity— coolness,  safety,  purity  of  the 
air — d  sappear  entirely  in  the  former.  But  it  is 
the  former,  the  open-air  lighting,  which  entails 
the  greatest  difficulty  and  expense,  and  weighs 
down  the  within-doors  lighting  ;  this  does  not 
occur  with  gas.  Another  difference  is  the  ease 
of  putting  up  independent  small  electric  instal- 
lations for  houses,  theatres,  places  of  amuse- 
ment, etc.,  as  contrasted  with  gas.  The  ques- 
tion, therefore,  becomes  one  of  the  possibility  of 
fitting  in  the  new  light  in  such  a  way  a«,  by 
earning  a  fair  profit,  to  do  justice,  amid  the  ex- 
isting relations,  to  that  portion  of  the  commu- 
nity which  cannot  avail  itself  of  the  new  system. 
From  this  point  of  view  the  conclusion  would 
appear  adverse  to  large  schemes  of  supply  for 
all  purposes,  and  favorable  to  the  supply  of  elec- 
tric light  as  a  special  light  suitable  to  and  re- 
muneratively saleable  in  certain  special  districts. 
The  risk  is  thus  minimized,  for  small  special  dis- 
tricts can  and  do  pay  ;  and  the  technical  diffi- 
culties are  brought  within  manageable  compass  ; 
and  have  by  this  time  been  ascertained  and  can 
be  provided  for.  And  such  small  districts  had 
better  be  managed  by  the  local  authorities,  who 
can  systematize  the  electric  wires  along  with  all 
other  underground  systems,  such  as  heating  and 
compressed  air  pipes,  and  telephone  and  tele- 
graph wires,  and  thus  cheapen  each  system. 

As  to  the  question  of  alternate  versus  direct 
current :  the  author  does  not  think  the  dispute 
is  one  about  fundamentals  ;  but  it  is  still  one  of 
considerable  importmce  in  view  of  future  de- 
velopment. We  have  to  do  with  a  machine 
hou-e  and  an  insulated  network  of  wires :  the 
latter  consists  of  main  trunks  and  supplv 
branches,  so  far  somewhat  resembling  a  gas  sys- 
tem ;  but  the  manuficture  and  the  supply  are, 
in  gas,  independent,  while  in  electricity  they 
are  not,  and  the  central  station  must  keep  going, 
while  the  consumption  varies  enormously  from 
hour  to  hour,  the  conditions  being,  therefore, 
uneconomical.  The  two  systems  to  be  com- 
pared, as  being  those  in  use  up  to  this,  are  low 
tension  direct  and  high  tension  alternating  cur- 
rents. In  the  former  the  current  goes  directly 
to  the  lamps,  in  the  latter  the  circuit  is  clo  ed, 
and  currents  of  less  tension  induced  by  it  in 
transfurmers  are  used  in  the  lamps. 

The  energy  required  is  the  same  in  both 
cases  ;  in  the  former  it  is  supplied  at  low  ten- 
sion and  high  in   quantity  :  in  the  latter  it  is 


supplied  at  high  tension  and  low  in  quantity  ; 
and  as  the  loss  on  the  way  is  proportional, 
first,  to  the  resistance,  and,  secondly,  to  the 
square  of  the  quantity,  it  follows  that  the  low- 
quantity  system — that  is  the  high  tension  sys- 
tem— suffers  less  loss  in  transit,  and  can  bear 
either  thinner  cables  or  a  longer  conducting 
cable,  or  both,  and  can  therefore  be  worked 
with  light  cables  at  greater  distances  than  the 
low  tension  system  can  ;  and  it  therefore  ren- 
ders possible  the  establishment  of  stations  at  a 
distance  instead  of  close  to  the  supply,  and, 
accordingly,  the  supply  of  larger  areas  ;  and 
the  advantage  of  cheapness  of  cables  tells  best 
when  the  areas  to  be  covered  are  very  large. 
Hence  the  system  is  advocated  for  town  supply, 
and  is  most  advantageous  in  that  particular  re- 
spect in  which  electric  lighting  is  itself  least,  or 
not  at  all,  so — namely,  in  street  lighting.  In 
the  meantime,  at  the  present  sttge  of  electrical 
progre-s,  the  alternate  system  presents  advan- 
tages in  respect  of  simple  machinery,  easier 
regulation  of  tension,  and  smaller  cost  per  unit 
of  electrical  energy.  Laying  and  maintaining 
mains  are  much  the  same  in  both  systems ; 
but  it  is  more  difficult  in  the  high  tension  to  in- 
sure and  maintain  due  insulation.  In  both 
cases  the  wires  must  be  laid  underground ; 
this  imposes  a  heavier  strain  on  the  high  ten- 
sion canalization,  when  it  conveys  energy  to 
larger  districts — a  circumstance  which  goes 
far  to  neutralize  the  primary  economy  in  cop- 
per ;  unless,  indeed,  a  part  of  the  system  be 
laid  overhead.  The  high  tension  wires  have 
therefore  to  be  laid  in  solidly-constructed  beds, 
unless  they  can  be  accommodated  in  sewers, 
etc.,  as  in  Paris.  The  constancy  of  supply  de- 
pends on  the  good  condition  of  the  greater 
length  of  high  tenson  cable  ;  and  the  high  ten- 
sion is  dangerous  to  workmen  looking  for 
faults  or  effecting  repairs,  either  in  the  cables 
or  about  the  transformers.  For  glow  lamps 
both  systems  are  equally  suitable ;  for  arc 
lamps  both  use  an  equal  amount  of  energy,  but 
the  alternating  current  affects  the  carbons  so  as 
to  throw  more  light  up.  an  effect  which  can 
only  be  partly  obviated  by  reflectors  ;  and  ihe 
alternating  current  in  an  arc  lamp  is  noisy  and 
produces  less  agreeable  colors. 

The  comparison  has  hitherto  run  between 
high  tension  alternating  and  low  tension  direct. 
What  about  huh  tension  direct?  There  are  no 
transformers  for  this  as  simple  and  efficient  as 
those  for  alternating  currents,  which  give  a  re- 
turn of  90  per  cent.  But  high  tension  direct 
currents  might  be  advantageously  used  with 
accumulators,  which  would  give  off  at  lower 
tensions,  and  would  keep  up  the  supply  in 
case  of  a  breakdown,  or  so  as  to  enable  a  more 
economical  working  of  the  engines  in  respect 
of  time.  Unfortunately  the  sub-station,  where 
the  accumulators  are,  must  occupy  a  good  deal 
of  space  ;  very  attentive  supervision  is  neces- 
sary, accumulators  are  so  dear  that  the  advan- 
tage of  cheaper  cable  disappears  ;  yet  in  even- 
town  there  are  circumstances  under  which  the 
use  of  accumulators  would  present  advantages. 
Perhaps  these  circumstances  may  not  be  suffi- 
cient in  themselves  to  call  for  a  huge  direct  cur- 
rent station,  but  would  lend  themselves  well  to 
a  small  district  arrangement.  Such  circum- 
stances are  theatre  and  concert  hall  lighting, 
for  which  all  known  precautions  are  necessary, 
and  the  use  of  accumulators  in  which  ought  not 
to  be  limited  to  the  mere  supply  of  an 
emergency  light ;  though,  on  the  other  hand, 
the  friends  of  an  alternate  current  urge  that  the 
run  of  an  alternate  station  is  as  steady  as  that  of 
a  gasworks.  Electro-plating,  chemical  labora- 
tories, electro-chemical  industries  call  for 
direct,  not  for  alternating  currents  ;  and  as  to 
the  use  of  current  for  motors,  it  may  be  said 
that  while  the  conditions  are  variable,  and  are 
most  favorable  where  small  powers  are  used  in 
an  indu-trial  town,  it  does  not  at  present  appear 
that  there  is  a  pressing  call  for  electricity  for 
motors,  to  be  put  in  place  of  the  existing 
arrangements.     At  present  the  advantages  are 


fairly  balanced  ;  and  the  establishment  of  power 
buildings  is  outside  the  sphere  of  an  electric 
supply  station.  Electricity  for  motors,  then, 
can  scarcely  be  one  of  the  hopes  of  a  local 
authority  proposing  to  put  up  an  electric  station. 
At  present  there  are  no  alternate  current  mo- 
tors to  compare  with  direct  current  motors  in 
efficiency,  price,  or  management. 

As  to  the  dangers  to  life,  health,  and  property; 
the  peculiarity  of  the  individual  has  a  great  deal 
to  do  with  the  result ;  but  alternate  currents, 
even  the  small  ones  used  by  medical  men,  are 
physiologically  far  more  powerful  than  constant 
currents  ;  the  high  tension  alternating  current 
of  a  central  station  is  in  the  highest  degree 
dangerous  to  life,  the  constant  current  of  a 
small  district  installation  is  safe.  The  numer- 
ous fatal  accidents  and  permanent  injuries 
caused  by  alternate  currents  in  America  are 
sufficient  to  show  this  ;  but  their  number  is 
mainly  due  to  overhead  working,  which,  in  the 
author's  view,  is  wholly  inadmissible  ;  still 
there  always  remains  danger  in  the  machine 
house  and  at  the  transformers.  With  direct 
currents  there  is  no  such  danger  to  the  con- 
sumer ;  and  with  alternate  there  is  also  none, 
so  long  as  all  works  well  at  the  transformers ; 
but  let  the  supply  wires  and  the  house  wires 
come  somehow  into  communication  ;  then  the 
house  wires  are  more  dangerous  than  the  mains 
themselves,  because  they  have  not  been  cal- 
culated to  stand  the  new  strain,  or  fitted  up  so 
as  to  do  so  :  and  the  dwellers  in  the  house  are 
not  experts  in  self-protection.  So,  also,  if  the 
insulation  in  the  transformers  breaks  down  ; 
and  Dubraoa  has  quite  recently  called  attention 
to  the  high  tension  developed  in  the  wire  sup- 
plied by  a  transformer  at  the  first  switching  on, 
if  that  wire  have  any  considerable  capacity,  a 
tension  which  may  quite  easily  result  in  a 
dangerous  spark,  and  to  which  there  is  nothing 
analogous  in  direct  current  lighting.  The 
danger  of  fire  from  direct  heating  of  the  wires 
is  about  the  same  in  both  systems. 

As  to  electric  tramways,  there  is  no  doubt 
that  electricity  will  be  much  used  for  this  pur- 
pose, whether  from  central  stations  or  in  accu- 
mulators carried  in  the  vehicle.  The  use  of  the 
direct  current  is  preferable  in  the  former  case, 
and  also  possible  in  the  latter,  which  seems  to 
have  lhe  greater  future. 

The  author's  conclusions  are  :  1.  Local 
authorities  should  not  try,  electrically,  to  cover 
the  whole  ground.  2.  They  should  introduce 
the  electric  light  without  delay.  3.  In  small 
districts  by  direct  currents.  \.  On  public  ac- 
count 


The  Insurance  Question. — The  24th  annual 
meeting  of  the  National  Board  of  Fire  Underwriters 
was  held  in  this  city  on  May  8th.  The  most  inter- 
esting report  of  the  meeting  came  from  the  Com- 
mittee on  Lighting  and  Heating,  read  by  Chairman 
John  H.  Washburn.  "The  great  problem  before 
us  to-day,  "  he  said  "is  the  management  of  the 
various  systems  of  electric  lighting,  which  is  not  the 
harmless  thing  we  had  imagined,  but  a  most  pro- 
lific source  of  danger.  It  has  come  to  stay,  how- 
ever, and  in  time  it  will  probably  be  as  safe  as  any 
light  in  use.  "  With  the  report  a  graphic  diagram 
was  handed  in,  which  showed  that,  while  electric 
wires  and  lights  were  responsible  for  losses  of  only 
$460,  coo  in  1886,  the  value  of  property  injured  by 
fire  which  could  be  traced  to  the  same  sources  in 
1889  was  S5. 533,000.  The  Board  agreed  to  adopt 
the  rules  of  the  New  York  Board  in  the  regulation 
of  electric  light  equipments,  and  appointed  W.  A. 
Anderson,  Superintendent  of  Surveys  of  the  New 
York  Board,  to  meet  a  committee  of  experts  at  the 
invitation  of  the  National  Electric  Light  Associa- 
tion, to  recommend  rules  which  will  make  electric 
lighting  safer  all  over  the  country. 

Low  Hanging  Lamps. — Complaint  continues  to 
be  made  by  the  Boston  papers  of  the  manner  in 
which  some  arc  lamps  in  that  city  are  hung. 
They  are  so  low  that  a  person  of  medium  height 
can  touch  them. 


THE    ELECTRIC    AGE. 


THE  DIATHERMANCY  OF  AIR  IN  RELA- 
TION TO  THE  EFFICIENCY  OF  INCAN- 
DESCENT LAMPS. 


WHAT  THE  BEST  JUDGES   DECLARE    AN 
INVENTION  TO  BE.* 


ELECTRIC  TRACTION. 


(F.  Higgins,  before  the  English  Institute  of  Electrical 
Engineers.) 

It  is  occasionally  useful  to  know  something 
of  the  state  of  the  vacuum  in  incandescent 
lamps  without  injuring  them  by  perforating  the 
bulb  with  electric  discharges.  The  property 
which  air  possesses  of  transmitting  radiant  heat 
in  proportion  to  its  density,  affords  a  means  for 
obtaining  this  information.  I  have  not  seen 
any  mention  of  this  property  in  works  on  the 
subject  which  I  have  consulted,  and  do  not 
know  whether  my  results  agree  with  others 
which  may  have  been  obtained. 

In  order  lo  make  some  comparative  tests,  I 
obtained,  through  the  kindness  of  Major  Flood 
Page,  a  number  of  lamp  bulbs  fitted  with  simi- 
lar filaments  of  platinum  iridium,  as  nearly  as 
possible  alike  in  length.  Some  of  these  bulbs 
were  exhausted  to  the  highest  possible  degree, 
some  left  open  to  the  air,  and  others  exhausted 
to  a  pressure  equal  to  i-ioth  inch  of  mercury. 
With  a  sensitive  thermoscope  the  different  quali- 
fications of  the  three  descriptions  can  be  made 
apparent.  The  lamps  of  each  class  being  very 
similar  in  their  behavior,  it  is  only  necessary  to 
give  the  results  obtained  with  one  of  each  type. 
The  highest  possible  exhaustion  is  that  which 
is  supposed  to  be  the  condition  of  the  electric 
lighting  bulbs  ;  the  i-ioth  inch  gives  a  vacuum 
like  that  necessary  for  the  Geissler  tubes  ;  the 
air-bulb,  as  before  mentioned,  open  to  the  air. 

By  means  of  adjustable  resistances  and  bat- 
teries, the  three  lamps  were  brought  to  the  same 
degree  of  red  heat,  as  nearly  as  could  be  judged. 
The  potential  at  the  filament  terminals  and  the 
volume  of  current  flowing  were  measured  in 
each  case,  with  the  result  that  the  air-bulb  re- 
quired to  produce  the  red  heat.  yo2  watts  ;  the 
i-ioth  inch  vacuum,  5  "336  watts  ;  and  the  high- 
est possible,  0-646  watts  only.  With  the  same 
lamps  in  series  the  highest  possible  becomes 
white  hot  with  a  current  which  scarcely  causes 
visible  redness  in  the  air-bulb  filament,  and  only 
dull  redness  in  the  i-ioth  inch  vacuum.  The 
relative  conductibility  of  the  three  bulbs,  as 
measured  by  radiation  upon  a  sensitive  thermo- 
scope, was — 

Air,  32 50. 

i-ioth  inch  vacuum,  2500. 

Highest  possible,  350. 

When  the  same  filaments  were  raised  to  incan- 
descence, that  in  the  air-bulb  required  31 -2 
watts  per  candle  ;  the  i-ioth  vacuum,  1 5  "20  watts 
per  candle ;  and  the  highest  possible  vacuum,  4 
watts  only  per  candle. 

These  results  show  that  of  two  similar  lamps, 
one,  merely  from  imperfect  vacuum,  may  re- 
quire double  the  current  that  is  necessary  in  the 
other  to  produce  the  same  amount  of  light,  and 
at  the  same  time  become  dangerously  hot.  The 
two  extremes  of  my  scale  show,  for  example, 
the  absorption  of  nearly  eight  times  the  force  in 
the  case  of  the  air-bulb  that  is  necessary  to  pro- 
duce the  same  effect  in  the  most  efficient  lamp 
with  a  higher  vacuum.  It  is  possible  that 
vacua  produced  by  chemical  absorption  of  car- 
bonic gas  may  be  more  perfect  even  than  this, 
and  advantageous  to  use.  There  is  always 
some  air  left  in  a  vacuum  produced  by  a  pump  ; 
but  it  is  possible  to  imagine  that  no  gas  will  be 
left  unabsorbed  in  the  case  of  caustic  potash 
and  carbonic  acid  gas  being  employed.  Lamps 
which  differ  much  in  the  state  of"  their  surround- 
ing medium  differ  also  in  their  behavior  when 
current  is  applied.  Those  which  have  a  very 
perfect  vacuum  attain  incandescence  slowly, 
and  lose  it  in  the  same  way  ;  while'those  which 
are  imperfect  start  suddenly  into  incandescence, 
and  as  suddenly  lose  it. 

Personal.— Mr.  Theodore  F.  Taylor,  the  well- 
known  electrical  expert  of  this  city,  is  now  with 
the  Cross  Primary  Battery,  Electric  Light,  Power 
and  Manufacturing  Company,  of  Chicago,  as 
their  electrician. 


The  late  Judge  Hall,  of  the  United  States 
Circuit  Court,  says  : 

"An  invention,  in  the  sense  of  the  patent 
law,  means  the  finding  out,  the  contriving,  the 
creating,  of  something  which  did  not  exist  and 
was  not  known  before,  and  which  can  be  made 
useful  and  advantageous  in  the  pursuits  of 
life,  or  which  can  add  to  the  enjoyment  of  man- 
kind. 

"  In  other  words,  the  thing  patented  must  be 
new  ;  and  it  must  be  useful  to  an  appreciable 
extent,  though  the  measure  of  that  usefulness  is 
not  material.  Any  degree  of  utility  appreciable 
by  a  jury  is  sufficient,  upon  the  question  of 
utility,  to  sustain  a  patent."  (Conover  vs.  Roach, 
vol.  iv.  Fisher's  Patent  Cases,  p  16. ) 

And  Judge  Sawyer,  late  of  the  Supreme  Court 
of  the  United  States,  defines  invention  in  the 
following  language  : 

"Invention  is  the  work  of  the  brain,  and  not 
of  the  hand.  If  the  conception  is  practically 
complete,  the  artisan  who  gives  it  reflex  and 
embodiment  in  a  machine  is  no  more  the  in- 
ventor than  the  tools  with  which  he  works. 
Both  are  instruments  in  the  hands  of  him  who 
sets  them  in  motion  and  prescribes  the  work  to 
be  done.  Mere  mechanical  skill  can  never 
rise  to  the  sphere  of  invention.  The  latter  in- 
volves higher  thought,  and  brings  into  activity 
a  higher  faculty.  Their  domains  are  distinct. 
The  line  which  separates  them  is  sometimes 
difficult  to  trace  ;  nevertheless,  in  the  eye  of 
the  law,  it  always  subsists.  The  mechanic 
may  greatly  aid  the  inventor,  but  cannot 
usurp  his  place."  (Blandy  vs.  Griffith,  vol.  iii. 
Fisher's  Patent  Cases,  p.  616). 

But  while,  as  Judge  Sawyer  asseits,  the 
boundary  line  between  the  domain  of  inven- 
tion and  mere  mechanical  skill  is  strictly 
drawn,  yet  some  of  the  most  valuable  inven- 
tions have  been  so  simple  as  to  lead  one  to 
think  that  they  were  obvious,  and  did  not  rise 
to  the  dignity  of  invention. 

Concerning  the  simplicity  of  invention,  the 
late  Judge  Story,  of  the  Supreme  Court  of  the 
United  States  remarks  : 

"The  simplicity  of  an  invention,  so  far  as 
being  an  objection  to  it,  may  constitute  its 
great  excellence  and  value. 

"Indeed,  to  produce  a  great  result  by  very 
simple  means,  before  unknown  or  unthoughtof, 
is  not  infrequently  the  peculiar  characteristic 
of  the  very  highest  class  of  minds."  (Ryan 
vs.  Goodwin,  vol.  i.  Robb's  Patent  Cases,  p. 
729). 

It  not  infrequently  happens  that  a  sudden 
lucky  thought  gives  a  man  a  small  (some- 
times a  large)  fortune — the  outgrowth  of  an 
important  invention. 

More  than  a  quarter  of  a  century  ago,  the 
late  Judge  Shipman,  of  the  United  States  Cir- 
cuit Court  of  New  York,  embodied  the  idea 
in  one  of  his  decisions  : 

"A  subject  matter  to  be  patentable  must 
require  invention  ;  but  it  is  not  necessarily 
the  result  of  long  and  painful  study,  or  em- 
bodied alone  in  complex  mechanism.  A  single 
flash  of  thought  may  reveal  to  the  mind  of  the 
inventor  the  new  idea,  and  a  frail  and  simple 
contrivance  may  embody  it.  Some  inventions 
are  the  result  of  long  and  weary  years  of  study 
and  labor,  pursued  in  the  face  of  abortive  ex- 
periments, baffled  attempts,  and  finally  reached 
after  the  severest  struggles  ;  while  others  are 
the  fruit  of  a  single  happy  thought."  (Magic 
Ruffle  Company  vs.  Douglas,  vol.  ii.  Fisher's 
Patent  Cases,  p.  338). 

Other  opinions,  similar  in  purport,  might  be 
added  ;  but  these  are  sufficient  to  define  what 
constitutes  a  patentable  invention,  which  is 
important  imformation  for  every  inventor  to 
know. 

*  Scientific  American. 


The  London  Electrician,  in  discussing  the  de- 
velopment of  electric  traction,  says  :  A  peru- 
sal of  some  of  the  more  recent  American  papers 
dealing  with  the  subject  of  electric  traction  can- 
not fail  to  cause  English  readers  to  reflect  on 
the  unsatisfactory  rate  of  British  progress  in  this 
direction  when  compared  with  the  very  rapid  de- 
velopment on  the  other  side  of  the  Atlantic. 
The  electric  railway,  although  of  European 
birth,  seems  to  have  emigrated.  Whilst  in  Eng- 
land there  are  scarcely  twenty  miles  of  road 
operated  by  electricity,  in  America  we  are  in- 
formed, on  Mr.  Sprague's  authority,  that  1,500 
miles  are  actually  constructed  or  under  con- 
tract. In  this  country  there  are  only  about  ten 
electric  railways  to  boast  of,  while  in  the  States 
there  are  no  less  than  130  towns  possessing  one 
or  more  such  roads ;  and  these  require  for  their 
operation  1,700  motor  cars  and  3,000  motors, 
with  an  aggregate  capacity  of  45,000  horse 
power.  This  remarkable  development  has, 
moreover,  taken  place  within  the  last  two  or 
three  years  ;  for  in  1885  the  Americans  were  no 
further  advanced  than  ourselves,  and  possessed 
no  more  than  three  railways,  whose  aggregate 
length  did  not  amount  to  as  much  as  eight 
miles. 

The  comparatively  slow  advance  in  thiscoun- 
try  certainly  cannot  be  attributed  in  any  degree 
to  lack  of  skill  among  our  own  electrical  engi- 
neers. The  causes  of  it  are  the  same  as  those 
which  have  retarded  the  development  of  other  ap- 
plications of  the  electric  motor,  and  are  to  be 
soughtin  thecheapness  of  coalandin  theabsence 
of  water  power.  Wherever  natural  sources  of 
power  are  available,  the  transmission  and  dis- 
tribution of  energy  by  electricity  has  followed 
as  a  matter  of  course,  and  the  familiarity  with 
electric  motors  thus  brought  about  has  not  only 
been  of  direct  service  in  increasing  the  experi- 
ence of  engineers,  but  also,  by  familiarizing  the 
public  with  their  use,  has  led  them  to  expect 
further  successful  applications.  The  great  dif- 
ficulty in  England  has,  indeed,  been  to  induce 
an  over-cautious  public  to  believe  in  their  com- 
mercial success  ;  and  this  difficulty  would  be  to 
a  great  extent  removed  if  the  actual  working 
powers  of  existing  motors  were  more  generally 
known. 

The  cheapness  of  coal,  the  absence  of  water 
power,  and  the  high  state  of  development  of 
other  competing  industries  have,  in  this  coun- 
try, rendered  profitable  applications  of  motors 
hard  to  find  ;  and  the  attention  of  electrical  en- 
gineers has  been  so  much  concentrated  on  the 
commercial  development  of  the  dynamo  for 
purposes  of  electric  lighting  that  the  possibili- 
ties in  store  for  the  electric  motor  have  been 
somewhat  neglected. 

The  Electrician  calls  attention  to  the  fact  that 
what  few  electric  railways  there  are  in  England 
are  nearly  all  commercially  successful,  but  ac- 
knowledges that  development  has  taken  place 
with  greater  rapidity  in  America  than  in  Eng- 
land, although  in  the  latter  country  the  subject 
of  electric  railways  has  been  exploited  as  much, 
if  not  more  than  in  America. 


Lumber  Journalism. — The  Southern  Lumber- 
man published  at  Nashville,  Tenn.,  is  a  very  at- 
tractive journal.  It  is  devoted  to  saw  mill,  lum- 
ber and  wood-working  interests,  and  contains 
much  information  of  value  in  that  line.  It  is 
published  semi-monthly  and  has  sixty-four 
pages. 

Zig-Zag  Lightning. — The  thunder  storm  com- 
mittee of  the  Royal  Meteorological  Society 
says,  in  a  report,  that  there  is  not  the  slightest 
evidence,  in  the  photographs  taken  of  lightning, 
of  the  angular,  zig-zag  or  forked  forms  com- 
monly seen  in  pictures.  A  later  report  says, 
however,  that  these  appearances  are  optical 
realities,  as  the  cloud  on  which  the  projection 
of  the  flash  is  seen  is  often  of  the  cumulus  type, 
which  affords  an  angular  surface. 


THE    ELECTRIC    AGE. 
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STEEI 


J_j  JzLi   \/     H  ilEv/   trunnion   T*C^  H  1    ir    r^> 
Over  73,000  now  in  use. 


THE  ONLY  PERFECT  KEY. 


J.  B.  BUNNELL'S  PATENT, 
Feb.   15th,  1881. 


Legless  Pattern  Steel  Lever  Key. 


A  Beautiful  and  Perfect  Key 
suitable  for  use  on  fine  desks, 
or  wherever  a  Legless  Key  is 
preferable.  PRICE,  carefully 
boxed,  and  sent,  prepaid  by 
mail,  to  any  part  of  the  United 
States,  $2.25. 


Telegraphers  cannot  fail  to  have  noticed  that  upon  the  introduction  of  the  BUNNELL 
STEEL  LEVER  KEY  over  eight  years  since,  it  at  once  achieved  a  vast  popularity,  such 
as  never  before  attached  to  any  specialty  in  Telegraph  Instruments,  and  that  this  popu- 
larity has  continually  increased,  and  is  still  increasing. 

It  -will  also  be  noticed  by  Telegraphers,  that  since  the  STEEL  LEVER  KEY  was 
introduced-  a  brood  of  "improved  "  keys  has  been  hatched  and  put  forward  from  various 
sources  from  time  to  time  each  one  made  to  look  as  much  like  the  STEEL  LEVER 
KEY  as  possible,  or  made  with  some  kind  of  a  "  steel  lever."  or  "  patent  lever."  and 
in  every  case  claiming  all  the  merits  possible  and  impossible  that  language  eould 
describe.  Most  of  these  "improved  keys"  have  become  exterminated  by  the  force  of 
their  own  worthlessness.  Years  of  practical  test  in  the  use  of  THOUSANDS  of  BUN- 
NELL STEEL  LEVER  KEYS  throughout  America  demonstrates  their  perfection  and 
popularity.      BE    NOT    DECEIVED  BY  THE  ABSURD  IMITATIONS. 

THE  BUNNELL  STEEL  LEVER  KEY  is  more  durable,  and  in  every  respect  better  than  any  other  for  rapid  and  perfect 
sending  for  the  following  reasons  : 

The  Lever  is  only  one-half  the  weight  of  the  ordinary  brass  levej  as  generally  made. 

The  entire  Lever  and  Trunnions  together  being  made  of  btrt  one pkee  of  fine  wrought  steel,  the  common  defeci of  loose  trunnions  is 
avoided,  the  strength  of  a  heavy  brass  lever  is  obtained  with  much  lass  weight  of  metal,  and,  by  the  perfect  bearing  which  the  solid  trunnion 
gives,  together  with  the  use  of  hardened platina  point-*,  sticking  is  absolutely  prevented. 

The  size  and  proportions  are  such  as  to  make  it  the  most  perfect  operating  key  possible  to  obtain,  either  for  the  hand  of  the  skilled  ani 

rapid  expert,  or  the  beginner.  Price,  $1.75.    Finely  Finished,  and  Lever  Nickel  Plated. 

J3"  Steel  Lever  Keys  sent  by  maU,  post-paid  to  any  part  of  the  United  States  or  Canada  on  receipt  cf  price,  by  Registered  Letter  or  Money  Order. 

e-SEND   FOR  OUR   3~jE"TT  CATALOGUE    No.   10  OF  MARCH,  1889.  =£» 


This  form  is  especially  convenient  for  operators 
who  wish  to  possess  their  own  private  key.  as  it 
can  be  readily  placed  anywhere  or  removed  with- 
out boring  holes. 


J.    H.    BUNNELL    &    CO. 


76    Cortlandt    Street. 


NEW    YORK. 


The  Butler  Hard  Rubber  Co., 

33    Mercer    Street,    New    York. 


LHUFACTTJBKRS   OF- 


Hard    Rubber    Coods    of    Every    Description, 

neurone  the  celebrated   HARD  RUBBER  BATTERY  CELLS  lam&cnim  ruder  M's  hubs. 

IFOI*.      PRIMARY      A.1SSJD     STOR-A-GEI      BATTERIES. 

THE  CHEAPEST  AND    BEST  CELLS  IN  THE  MARKET. 


Also.  SHEET.  ROD  AN'D  TCBIXG  (Kiel's  Patent)  for  Electrical  Purposes,  at  Reduced  Prices. 

Standard  Quality  Sheet,  Rod.  Tubing,  Insulator  Hooks.  Key  Knobs,  Switch  Handles,  Telephone  Receivers  and  Battery 
Syringes  constantly  on  hand.      Hard  Rubber  specialties  of  all  kinds  made  to  order. 

SEND    FOR    PRICES    AND    ESTIMATES.  FOR    SALE    BY 


OEI^TR-AJL.    ELECTRIC    CO., 


Cliioaso,  111. 


Rev.  Dr.  C.  C.  McCabe,  more  familiarly  t 
as  "  Chaplain  "  Cabe.who  travels  from  one* 
the  land  to  the  other  in  the  interest  :>f  mis 
writes  to  Mr.  Shoppell,  the  Architect,  as  foil 
"You  are  filling  the  land  with  beautiful  hi 
I  see  them  everywhere.  Your  plans  are  al 
claim  for  them.  The  cheapest  houses  a 
beautifully  and  tastefully  built."  Hundre 
similar  letters  at  Mr.  Shoppell's  office. 

READ  ABOVE. 


READ  BELOW. 

The  above  cottage  contains  nine  rooms,  and  I 
build  §1,050  to  $1,200,  according  to  finish.     Large 
of  it,  floor  plans,  full  description,  dimensions,  eson 
etc,  are  found  in  the  Portfolio  of  $1.00; 
below. 

Mr-  Shoppell  has  a  full  list  of  Classified  De 
[estimates  guaranteed) — the  most  helpful  aids 
devised  for  the  intending  builder.  Even*  desif 
beautifully  printed  on  plate  paper,  {size  of  paf^| 
inches),  with  full  descriptions,  floor  plans,  din 
estimates,  etc.  Each  set  or  "class."  is  enclosed 
handsome  cloth  Portfolio,  as  follows : 

*Portfolio  of  $1,000  Houses,  30  designs,  Pri« 


1,500 

30 

2,000    • 

30 

2,500 

30 

3,000 

32 

3,500 

36 

4,000 

30 

5,000 

30 

6,000 

28 

7,500 

22 

10,000 

21 

Stables 


19 


•The  first  Portfolio  contains  designs  that  cost» 

f  •  ■- .  --    :.     ■>■->:  :.:  -  --  .•" 

Any  3  of  the  above  Portfolios  for  $5  ;  any  "  far 
the  complete  set  (12)  for  $15.00.     Pamphlet  of  spec 
pages,  50c.     Large  bound  volume,  containing 
designs  selected  from  the  Portfolios  of  various  costs 
returnable  if  not  satisfactory. 
Address, 

R.  W.  SHOPPELL.  Akchtw 
63  Broadway,  Nevl 


THE- 


Hartgfeld  Furnace  \  Refining  Go. 

THE  OLDEST  MANUFACTURERS  OF  PURE  ALUMINUM  IN  AMERICA. 


PRICES   BELOW   COMPETITION. 


In  Operation  is  this  Country  Since  1885- 


Office  and  VEWPORT,  AT. 


Agents  wanted  for  Aluminum,  the  new  metal,  which  will  no  doubt  take  the  place  of 
gold  and  silver,  and  perhaps  replace  our  future  coin.  Its  lightness,  brilliancy,  non-tarnishing 
lustre  and  durability  is  admitted  by  more  than  fifty  million  people,  especially  for  Jewelry, 
Ornamental  and  Household  Utilities  ;    its  demand  is  now  enormous. 

We  have,  with  great  care  and  expense,  succeeded  in  placing  before  the  public  some 
entirely  new  and  useful  articles  as  souvenirs,  made  out  of  pure  Aluminum  Metal  by  skillful 
artists  and  new  mechanism.  Solid  Finger  Rings  without  a  weld,  Earrings,  Eardrops,  Watch 
Charms  containing  the  Lord's  Prayer — smallest  ever  coined — and  many  other  novel  and  use- 
ful articles  for  which  the  demand  called.  We  have  reduced  the  price  below  competition — 
within  the  reach  of  all.      For  each  souvenir  by  mail,  prepaid,  50  cents,  or  $4.00  per  dozen. 

A  HEW  HARVEST  FOR  AGENTS  TO  SUPPLY  THE  DEMAND.  *IO°?  t0  .f'5-°°  per 

— ^— — ~— __^ -— ^^^^^^_^^^__^_^  day  is  easily  cleared. 
The  demand  is  gTeat  and  the  profit  fair.  Will  you  start  to  work,  or  induce  someone  who 
will? 

"  Let  this  be  the  means  of  our  introduction." —  Wanamaker. 


CHAS.  L.   HARTSFELD. 

President  and  Gen'l  Manager. 


The  Hartsf eld  Furnace  and  Refining  Co, 

NEWPORT,    KY. 


New  York  Electric  Supply  Co., 

MAUUFACTURERS,    IMPORTERS    AND    DEALERS    VS 

Electric  Supplie 

of    iev-eir^st    description, 

Electric  LioKI,TeIepKone  Hi  Teleor&pK  /Ipp&nJi 

DYNAMOS,    ELECTRIC    MOTORS, 

Primary    and    Storage    Batteries,    & 

78  and  80  CORTLANDT   STREET,    NEW   YORK. 


THE    ELECTRIC    AGE. 


THE  ELECTRIC  AGE. 

PUBLISHED    EVERY    SATURDAY. 

By  The  ELECTRIC  AGE  PUBLISHING  CO. 

ENTEBED    A8    SECOND-CLASS   MAIL    MATTER. 

Registered  Cable  Address,  "  Electage,'1  New  York. 

TERMS    OF    SUBSCRIPTION: 
One  Copy,  one  year,  ...  $3.00 

One  Copy,  six  months,  ...  1.50 

Great  Britain  and  other  Countries,    -  4.00 

Remit  by  Post  Office  or  Express  Money  Order. 


THE    ELECTRIC    LIGHT 
AMERICA. 


IN     SOUTH 


THE    AMERICAN     INSTITUTE    OF    ELEC- 
TRICAL ENGINEERS. 


ADVERTISING   RATES:  $2.00   PER   INCH 

Reading  Notices,  25  cents  per  line. 

T    R    TALTAVALL.  Editor. 

J.   B.  TALTAVALL,  Business  Manager, 

R,  J.  GRAY,  Manager,  Advertising  Dept 

Address  all  communications  to  the  Electric  Agre  Pub. 
Co.,  Xo.  5  Dey  Street,    New  York. 

Western    Agency.— FRANCIS  M.  IRELAND,  35  Com- 
mercial Bank  Bldg.,  Chicago,  111. 

Eastern    Agency. — W.  J.  PILICY,  Room  10,  Cook  Build- 
ing, 146  Franklin  and  149  Congress  Streets,  Boston,  Mass. 

Ciuciiirati  Agency. — L.  E.  MOORES,  4S5  Central  Ave. 

NEW  YORK,   MAY  24,  1890. 
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ELECTRICAL  POSSIBILITIES. 


Prof.  Llihu  Thomson's  remarks  before  the 
Thomson  Scientific  Club,  Lynn,  Mass.,  at  last 
veek's  meeting  of  the  Society,  were  fraught  with 
ignificance.  The  opinion  that  the  production 
>f  electric  power  direct  from  fuel  without  the 
ntervention  of  steam  will  be  solved,  coming 
rom  such  high  authoiity,  is  not  vain  talk.  Prof. 
Thomson  does  not  venture  statements  of  this 
:haracter  without  good  reason  for  them,  and  it 
s  more  than  likely  that  he,  himself,  will  be  able 

0  announce  to  the  world  some  of  these  days  his 
uccesbful  and  practical  accomplishment  of  this 
mportant  result.  His  welding  process  is  a  sam- 
)le  of  his  genius,  and  it  is  to  such  men  as  he 
hat  the  world  looks  for  great  electrical  inven- 
ions  and  developments.  His  prediction,  on  the 
ame  occasion,  that  electric  railroading  at  a 
ipeed  of  100  or  150  miles  an  hour,  with  safety, 
vould  also  be  a  future  accomplishment,  may 
eem  rather  startling.  But  when  the  source  of 
his  statement  is  considered  it  must  be  a  ad- 
nitted  that  there  mast  be  a  possibility  of  such 
esults.  A  few  years  ago  sixty  miles  an  hour 
>n  a  railroad  was  regarded  as  simply  suicidal — 
n  fact,  impossible.  Now-a-days,  however, 
peeds  of  sixty  miles  an  hour  are  of  common 
>ccurence  in  railway  practice,  and  it  may  be 
hat  in  a  few  years   hence   this   speed   will   be 

1  snail's  pace  compared  with  the  speeds  attained 
hen  on  electric  railways. 

Thomson'-Houston  Lights  in  London. — The 
loyal  Military  Exhibition  was  opened  on  May  7th, 
n  London.  The  buildings  and  grounds  are  bril- 
ianty  illuminated  with  the  electric  light.  The 
imps  used  are  Thomson-Houston  arcs,  fed  from 
he  same  company's  dynamos, 


The  maintenance  of  electric  light  plants  in 
South  American  countries  is  a  lively  occupation, 
as  will  be  seen  by  the  report  of  a  correspondent 
printed  on  another  page.  Our  South  American 
friends,  however,  show  considerable  pluck  in 
protecting  the  electric  light  interests  in  the  man- 
ner they  do.  even  if  it  does  savor  of  cow-bov 
life.  The  idea  of  special  guards,  armed  with 
knives  and  revolvers,  patroling  electric  light 
lines  to  protect  them  from  dama.e  by  employes 
of  rival  gas  companies  is  somewhat  new  in  our 
country.  Even  on  the  borders  of  our  Western 
wilds  we  would  hardly  expect  to  find  such  ex- 
treme precautions  necessary.  But  in  sub-trop- 
ical countries,  things  are  different.  The  Span- 
ish mind  is  not  built  on  the  plan  of  submission 
to  an  innovation  ;  hence  the  resort  to  daggers 
and  bullets.  It  seems  to  us  however  that  the 
electric  light  people  are  giving  themselves  un- 
necessary uneasiness  Why  don't  they  let  the 
gas  companies'  men  fool  with  the  electric  light 
wires  a  few  times.  They  would  be  dispatched 
more  expeditiously  than  by  bullets  or  knife 
thrusts.  A  few  good  whole-souled  shocks  would 
have  excellent  effect,  and  the  meddlers  would 
likely  keep  away  from  the  live  wires. 

By  the  way,  why  is  it  that  American  systems 
are  not  more  represented  in  South  American 
countries  than  they  are  ?  There  is  a  great  field 
there  for  enterprise  The  WestinL'house  Com- 
pany, we  believe,  have  several  machines  there, 
but  these  are  a  mere  drop  in  the  bucket  The 
English  seem  to  have  the  inside  track,  but  the 
American  systems  would  certainly  be  more  pre- 
ferable to  our  Southe  n  neighbors.  That  the 
South  Americans  will  have  the  electric  light  at 
all  hazards  is  quite  evident. 

Any  company  which  will  use  a  locomotive — 
and  an  antique  specimen  probably — to  supply 
the  power  for  running  their  dynamos,  means 
business.  There  are  no  discriminating  duties  in 
the  South  American  countries  against  American 
goods  of  this  class,  so  here  is  an  excel  ent  field 
for  enterprising  American  concerns  to  explore. 

Fatally  Shocked. — On  Saturday  afternoon, 
May  19th,  Bastiano  Ipaldo,  an  Italian,  while 
washing  the  front  windows  of  the  liver-State 
National  Bank,  167  Broadway,  came  in  contact 
with  an  electric  light  wire,  and  received  a  fatal 
shock.  Just  how  the  contact  was  made  is  not 
exactly  known,  but  it  is  supposed  the  unfortu- 
nate man  for  some  reason  t^ok  hold  of  the  wire 
with  his  hand  As  usual  in  a  case  of  this  kind 
the  accounts  of  the  accident  printed  in  the  daily 
papers  are  wonderful  productions  of  imaginative 
art.  It  takes  the  average  daily  newspaper  re- 
porter to  describe  the  detai's  of  an  accident  of 
this  chaarcter.  It  is  quite  evident  that  no  one 
but  the  victim  himself  can  be  blamed  for  the  ac- 
cident, but  of  course  the  electric  light  compan 
ies  in  general  will  receive  the  blessings  of  the 
daily  press,  and  be  charged  with  accidents  due 
entirely  to  individual  carelessness. 

Yoltmeters  and  Am  meters. — When  a  strip  of 
material  has  been  given  a  permanent  tw  st  and 
when  it  is  acted  upon  by  axial  forces,  there  is  a 
relative  rotation  of  the  ends  ;  in  other  words, 
the  twist  gets  less.  Advantage  of  this  fact  has 
been  taken  by  Messrs.  Ayrton  and  Perry,  the 
well-known  English  Electrical  Engineers,  in  the 
new  voltmeter  made  by  this  firm,  which  is  de- 
scribed and  illustrated  on  another  page  of  this 
issue.  Yoltmeters  and  Ammeters  constructed 
on  this  principle  have  been  thoroughly  tested 
and  have  proved  to  be  very  reliable  instruments. 
It  may  be  mentioned  that  the  results  indicated 
in  the  article  have  been  completely  verified  by 
practical  tests  for  several  months,  and  the  data 
are  reliable.  The  fact  that  the  principle  of  torsion 
has  been  applied  to  instruments  of  such  a  deli- 
cate nature  as  barometers  seems  to  warrant  the 
claim  that  the  same  idea  applied  to  electrical 
measuring  instruments  will  give  quite  as  accur- 
ate results. 


As  this  issue  is  on  the  press,  the  annual  meet- 
ing of  the  American  Institute  of  Electrical  Engi- 
neers is  being  held  at  the  rooms  of  the  Amer- 
ican Society  of  Civil  Engineers,  127  East  23d 
street.  Officers  are  to  be  elected  for  the  ensuing 
year  and  a  paper  is  to  be  read  by  Gilbert  Wilkes, 
late  of  the  U.  S.  Navy,  on  the  subject  of  "  Elec- 
tricity in  the  Navy.  '  The  meeting  will  then 
adjourn  to  meet  in  Boston  on  the  following  day, 
Wednesday,  at  the  coiner  of  Boylston  and  Clar- 
enden  streets  The  proceedings  are  to  be  open- 
ed at  10  am.,  with  an  address  of  welcome  by 
Gen.  Francis  A.  Walker,  Ph.  D. ,  L.  L.  D.,  presi- 
dent of  the  Massachusetts  Institute  of  Tech- 
nology. After  a  response  by  President  Elihu 
Thomson,  the  following  papers,  according  to 
the  programme,  are  to  be  read  : 

"Electric  Lighting  in  the  Tropics,  "  by  Wil- 
frid H.  Fleming  of  New  York  City. 

"Magnetic  Data  of  the  Sprague  Street  Car 
Motor,  "  by  H.  F.  Parshall  of  New  York  City. 

"Note  on  a  New  Photometer,"  by  Dr.  Ed- 
ward L.  Nicholas  of  Ithaca,  N.  Y. 

"The  Limitations  of  Steam  and  Electric 
Transportation,  "  by  Oscar  T.  Crosby  of  New 
York  City. 

At  the  afternoon  session  the  following  papers 
will  be  read  : 

"The  Industrial  Utilization  of  the  Counter 
Electromotive  Force  of  Self  Induction,  "  by 
Thomas  D.  Lockwood  of  Boston. 

'  \  Study  of  Arc  Light  Carbons,  "  by  Louis 
B.  Marks  of  Cornell  University. 

"  The  Practical  Aspects  of  Alternating  Current 
Theory,  "  by  Dr.  Michael  I.  Pupin  of  New 
York. 

"  Automatic    Electric    Welding    Machines 
(with   experimental   demonstrations),  by    Her- 
mann Lemp,  Jr.,  of  Lynn,  Mass. 

In  the  evening  the  members  of  the  institute 
will  be  the  guests  of  the  Boston  Electric  Club  at 
a  dinner,  after  which  a  paper  will  be  read  under 
the  auspices  of  the  club,  by  Stephen  E.  Barton 
of  Boston,  on   "  Central  Station  Insurance.  " 


Electrical  Affairs  in  New  England. — Our 
New  England  letter  in  this  issue  covers  pretty 
throughly  the  electrical  field  in  that  section  for 
the  past  week.  Theie  is  considerable  activity 
in  electrical  matters  in  the  East,  and  what  they 
do  there  is  done  well.  The  East  seems  to  be  a 
good  field  for  electric  railway  enterprise,  as 
every  letter  records  several  new  creations  in  that 
line.  Bo  ton  itself  seems  to  be  leading  the  other 
large  cities  in  this  respect,  and  considering  the 
narrowness  and  crookedness  of  its  streets  the 
managers  of  the  electric  roads  deserve  a  good 
deal  of  credit  for  their  enterprise  and  success. 
If  electric  roads  can  be  successfully  operated  in 
Boston  they  certainly  can  elsewhere. 

Electrical  Patents. — Last  week  there  were 
no  less  than  54  patents  granted  on  inventions 
pertaining  to  or  involving  the  use  of  electricity. 
This  is  a  large  number,  and  is  indicative  of  the 
activity  in  the  electrical  field.  It  can  be  said  of 
electrical  patents  that  there  are  fewer  worthless 
or  unpractical  inventions  patented  than  in  any 
other  line  of  invention.  This  of  course,  is  due 
to  the  fact  that  the  number  of  persons  who  un- 
derstand electricity  are  comparatively  few,  and, 
as  a  rule,  those  who  do  apply  for  patents  have 
invented  something  to  supply  a  need. 

Interna  itonal  Telegraph  Conference. — The 
International  Telegraph  Conference  opened  in 
Paris  on  May  1 6th.  One  hundred  and  seventeen 
delegates  are  present.  M.  Roche,  Minister  of 
Commerce,  made  the  address  of  welcome.  He 
reviewed  the  developments  in  telegraphy  and 
telephony,  and  predicted  that  the  d<  liberations 
of  the  conference  would  result  in  further  im- 
provements, and,  wou'd  serve  to  draw  closer 
and  tighter  the  bonds  of  peace  between  nations. 
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AYRTON    AND    PERRY'S   TWISTED   STRIP 
VOLTMETER. 


A   paper  read  !  y  Frof.  Terry  at  the  British  Association 
hi 'eting  at  Newcastle,    1889. 

At  the  Physical  Society,  some  years  ago,  I  an- 
nounced that  a  strip  of  material,  to  which  a 
permanent  twist  had  been  given,  behaved  in 
much  the  same  way  as  one  of  our  now  well- 
known  springs  ;  that  i<,  when  it  was  acted  upon 
by  axial  forces,  there  was  a  relative  rotation  of 
the  ends  ;  in  fact,  the  twist  gets  le.-s.  As  some 
people  have  a  difficulty  in  understanding  what 
I  mean  by  a  twisted  strip,  I  have  prepared  fig.  1 
to  illustrate  my  meaning.  The  relative  rotation 
is  perhaps  better  seen  in  a  strip  whose  perma- 
nent twist  is  right-handed  at  one  end  and  left- 
handed  at  the  other.  If  a  pointer  be  attached 
to  the  middle,  as  shown  at  a,  q.  b,  fig.  2,  and 
the  ends  are  pulled  out  the  pointer  rotates. 
This  double  twisted  strip  we  have  applied  to 
weighing  machines     aneroid    barometers,    and 


fig.  1. 


-TWISTED    STRIP. 


many  other  instruments,  such  as  wire-testing 
machines,  and  I  can  recommend  its  use  in  all 
cases  where  a  force  has  to  be  measured,  and 
where  it  is  not  advisable  that  there  should  be 
a  considerable  amount  of  yielding.  For  exam- 
ple, spring  balances  are  sometimes  used  acting 
directly  on  specimens  as  testing  machines ; 
but  when  the  specimen  breaks,  the  recoil  of  the 
balance  is  likely  to  came  it  to  get  out  of  order. 
Again,  if  a  double  twisted  strip  is  used  as  a  ten- 
sion piece  in  a  jointed  structure,  a  pointer  set 
at  its  middle  will  indicate  the  pull  at  any  time. 
The  only  likely  suppositions  I  could  make  in 
thinking  of  what  occurs  in  a  twisted  strip  were, 
1st,  that  two  spiral  filaments  symmetrically  dis- 
posed relatively  to  the  axis  resembled  the  two 
threads  in  a  bifilar  suspension,  if  a  sufficiently 
short  length  of  strip  was  considered  ;  2d,  that 
the  tensile  stress  was  uniform  over  a  cross-sec- 
tion of  the  strip  at  right  angles  to  the  axis  ;  3d, 
that  the  resisting  couple  was  due  to  the  torsional 


FIG.    2 — SECTIONAL   VIEW    OF   VOLTMETER. 

rigidity  of  the  section  of  the  strip,  still  taken  as 
re.tangular.  These  suppositions  lead  to  the 
result 

w  In  b 

ft  <x , 

where  w  is  the  axial  force,  /  the  length  of  the 
strip,  n  the  number  of  complete  spires  given  by 
permanent  set  to  unit  length  of  the  strip,  b  the 
breadth  of  the  strip,  and  /  its  thickness,  ft  being 
the  small  rotation  produced  by  the  small  load,  w. 
Now  such  experiments  as  I  have  hitherto  made 
on  steel  strips  point  rather  to  some  such  law  as 
the  following  being  roughly  correct : 

w  / 

ft    oc . 

bfi 

That  is,  the  rotation  seems  to  be  independent  of 
the  amount  of  twist  originally  in  the  strip,  and 
instead  of  increasing  as  the  breadth  of  the  strip 
increases,  it  diminishes.     It  is  evident  that  the 


motion  is  a  much  more  complicated  one  than  I 
had  imagined.  Now,  I  found  that  if  a  double- 
twisted  strip  was  placed  in  tension  and  its  ends 
were  fixed,  the  pointer  rotated  if  the  temperature 
was  altered,  so  that  its  use  as  a  pyrometer  or 
thermometer  was  possible. 

In  thi<  instrument  before  you  (figs.  2  and  3), 
we  have  a  tube,  a,  h,  d,  c,  b,  about  two-thirds 
of  whose  length  a,  h,  d,  is  brass,  and  about 
cne-third,  c,  b,  is  iron.  A  double-twisted  strip 
of  platinum  silver  is  in  tension  in  the  axis  of  the 
tube,  with  its  ends  fastened  to  the  ends  of  the 
tube,  but  one  of  them  electrically  in-ulated  from 


FIG.    3 — VOLTMETER. 

the  tube.  The  tube,  just  at  the  middle  of  its 
length,  d,  g,  becomes  a  strong  thin  bracket, 
which  enables  a  pointer,  q.  p,  attached  to  the 
strip  to  make  a  rotation  of  nearly  3600,  and  the 
arrangement  of  the  bezel  and  dial  will  readily 
be  understood  without  any  further  description. 
a  and  b  are  caps  to  the  ends  of  the  tube  ;  when 
the  cap,  a,  is  turned  the  initial  pull  in  the  strip 
is  altered,  and  this  furnishes  a  zero  adjustment. 
When  the  various  parts  of  this  instrument  are 
all  at  the  same  temperature  the  pointer  remains 
in  the  >ame  position,  whatever  that  temperature 
may  be.  When  a  current  is  passed  through  the 
strip  the  pointer  records  the  difference  of  tem- 
perature  between   the  strip   and   its   case,   and 


FIG.    4— SHOWING    FUSE    ARRANGEMENT. 

hence  the  readings  on  the  dial  may  be  made 
in  amperes.  Again,  the  readings  may  be  in 
volts  for  the  potential  difference  between  the 
ends  of  the  strip  or  the  terminals  of  the  instru- 
ment. These  instruments  before  you  read  to 
2%  volts,  they  waste  almost  exactly  one  watt  at 
their  highest  reading. 

By  inserting  resistance  of  platinoid  or  of  Ger- 
man silver  we  can  increase  the  range  of  the  in- 
strument, but  of  course  we  expend  more  energy 
in  such  a  case. 

That  there  may  be  no  creeping  or  permanent 
set  or  hysteresis,  we  find  it  sufficient  before 
graduation  of  the  instrument  to  keep  sending  a 
current  greater  than  the  hightest  which  is  to  be 
used  on  the  instrument  for  72  hours,  breaking 
and  making  the  current  once  in  every  minute. 
This  process  is  performed  by  the  second's  hand 
of  a  clock  passing  into  and  out  of  a  bath  of  mer- 
cury in  every  revolution. 

It  is  quite  wonderful  to  observe  the  complete 
change  in  elasticity  produced  in  a  strip  by  this 


kind  of  fatigue.  The  strip  seems  to  undergo  no 
alteration  afterwards  by  mere  use  or  disuse,  but 
it  is  ray  intention  to  test  this  by  many  months' 
experience  before  allowing  these  instrument!!  to 
be  manufactured.  The  two  instruments  before 
you  are  the  only  two  yet  made. 

I  had  hoped  to  be  able  to  show  you  one  in 
which  the  strip  is  of  flashed  carbon.  Here  ate 
specimens  of  twisted  carbon  strips,  but  unfor- 
tunately they  are  all  too  coarse  for  a  50-volt 
instrument,  which  is  what  I  intended  them  for. 

For  accumulator  work  the  2^  volt  instru- 
ment is  greatly  needed  and  I  prefer  this  form  to 
our  hot  wire  instrument,  because  of  its  great 
simplicity  and  it-  needing  so  very  little  adjust- 
ment in  manufacture. 

For  alternating  currents  this  2]4  volt  instru- 
ment may  be  used  thiough  any  range  whatever 
by  placing  a  smill  transformer  on  the  base  of 
the  instrument  The  little  transformer  before 
you  transforms  in  the  proportion  of  50  volt-  to  1, 
so  that  the  instrument  maybe  used  on  the  ordi- 
nary ico  or  1 10  volt  circuits.  By  using  a  different 
winding  on  the  transformer  the  same  instrument 
may  be  grad  ated  for  a  i.oco  volt  circuit.  I 
find  that  this  transformer  maintains  the  same 
proportionate  transformation  of  voltage,  whether 
the  frequency  of  alternation  of  current  i>  50  or 
100  per  >>econd. 

This  pleasing  result  was  not  altogether  unex- 
pected, but  it  certainly  was  unexpected  to  find 
that  if  a  sufficient  quantity  of  iron  is  used  in  the 
transformer  there  is  a  constant  ratio  of  tran-for- 
mation  of  current  for  quite  different  frequencies 
of  alternation.  Hence  I  find  that  ihs  2^  vo't 
instrument  may  be  graduated  as  an  ammeter 
up  to  1,000  amperes  or  more,  or  a  voltmeter  up 
to  1,000  volts  or  more,  the  transformer  being 
the  only  variable  thing  about  it.  1  need  hardly 
say  that  with  several  transformers  and  resistance 
coils  at  the  side  of  this  instrument  we  may 
almost  call  it  a  universal  instrument. 

Fig.  4  shows  our  fuse  arrangement  — t,  and 
t2  ,  are  the  terminal  of  the  instrument ;  current 
flows  from  t,  ,  through  the  short  thin  copper 
wire,  t,  ,  h,  then  through  the  adjustable  resst- 
ance  coil,  h,  d,  then  through  the  tightened  pla- 
tinum silver  w. re,  d.  e,  c,  whose  ends  are  fixed, 
and  which  is  kept  sagged  and  tight  by  the  metal 
spring,  11,  g  ;  then  through  the  twisted  strip  b. 
a,  to  the  terminal,  t2  .  But  should  the  voltage 
between  t,  and  T2  be  so  great  as  to  be  liable  to 
hurt  the  instrument,  the  wire,  d,  e.  c,  sags  so 
much  that  the  end,  g,  of  the  spring  short  circuits 
the  instrument  through  g,  h.  and  the  thin  copper 
wire,  h,  e,  the  copper  wire  being  instantly 
melted. 

Nesting  in  Electric  Light  Globes.  —  "A  new 
use  has  been  discovered  for  electric  light  g'obes," 
says  a  Boston  paper.  "The  spring  birds  have 
found  that  they  make  excellent  places  in  which 
to  build  their  nests,  shelt  red  as  is  the  inner 
space  from  the  winds  and  storms,  and  many  a 
lively  and  lovely  courtship  may  be  seen  almost 
any  day  by  glancing  at  the  top  of  the  tall  poles. 
The  newcomers  perch  upon  the  edges  of  the 
globes  and  peep  and  twitter  to  one  another  as 
they  make  their  connubial  arrangements.  Then 
they  mav  be  seen  bringing  their  twigs  and  bits 
of  straw  and  twine  preparatory  to  beginning 
housekeeping. 

A  day  or  two  later  and  the  domicile  is  all 
ready  for  occupancy.  One  may  see  the  nests 
from  below  through  the  gl  ss.  The  dear  little 
fellows  seem  happy  and  contented,  although  th<  y 
live  in  the  full  glare  of  light  by  day  and  by  night 
A  bird's  nest  one  expects  to  find  hidden  beneath 
a  branch  in  some  cool,  shady  spot,  and  not  in 
so  conspicuous  a  place  as  this.  But  if  the  birds 
are  happy  there  it  is  to  be  hoped  that  the  fai  h- 
ful  employes  of  the  electric  light  companies 
will  not  interfere  with  them.  " 

Electrical  Industry  in  the  South. — The  Vol- 
tal  Electrical  Manufacturing  and  Supply  Com- 
pany, to  manufacture  electrical  supplies,  with  a 
capital  of  $1,000,000,  has  been  organized  at 
Memphis,  Tenn. 
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THE  ACME  LINK  BELT. 

The  Acme  Link  Belt,  manufactured  by  the 
'age  Belting  Company,  of  Concord,  N.  H.,  has 
nany  points  of  value  which  merit  particular 
lotice. 

These  belts  are  valuable  for  a  variety  of  pur- 
loses,  and  especially  for  damp  places,  as  they  are 
he  only  leather  belts  that  are  absolutely  water- 
proof, there  being  no  cemented  joints  to  give  way 
>y  contact  with  dampness.  For  quarter  turn  belts 
hey  are  unquestionably  superior  to  any  others 
iade,  as  their  joints   enable   the   belts  to  adjust 


the  pulleys  is  a  necessity,  because  they  do  not 
possess  the  ability  of  complete  contact  with  the 
pulley. 

While  it  is  desirable  to  run  the  Acme  belt  in  this 
manner  for  obvious  reasons,  it  is  not  absolutely 
necessary.  It  may  be  run  with  the  upper  side 
taut  with  the  under  side  slack.  The  results,  how- 
ever are  not  quite  so  good. 

The  three  center  links  of  the  Acme  belt,  which 
lie  on  the  highest  part  of  the  pulley,  are  V-shape. 
These  form  the  centre  hinge,  giving  flexibility  and 
adjustability  to  the  belt.  The  V-shaped  links 
throw  the  edges  of  the  belt  down,  so  that  the  belt 


FIG.    I — ACME    LINK    BELT. 


iemselves  to  the  pulleys  more  completely  than 
)lid  leather  belts.  By  virtue  of  their  weight  they 
e  capable  of  transmitting  a  considerable  amount 
F  power  without  great  width  of  belt  and  pulleys, 
'hen  made  with  a  center  hinge  joint  they  fit  later- 
lyto  the  pulley  more  completely  than  solid  leather 
:lts,  and  this  quality  assists  them  in  the  transmission 
'  power. 

The  Acme  Link  Belts  are  constructed  upon  an 
itirely  new  principle,  by  which  the  defects  hereto- 
re  existing  in  link  belts  are  completely  avoided, 
his  belt  presents  absolute  contact  both  laterally 
id  around  the  pulley,  thus  utilizing  ioo  per  cent, 
the  apparent  transmitting  power  of  the  belt  as 


tends  to  hug  the  pulley  tighter  at  its  edges  than  in 
the  centre.  Belts  without  centre  hinge  joints  can- 
not hug  the  edges  of  crowning  pulleys  at  all.  This 
belt  also  prevents  cushioning  which  is,  as  is  well- 
known,  detrimental  to  full  transmission  of  power. 

Fig.  2  shows  how  the  Acme  belt  may  be  run 
from  one  shaft  to  another  on  a  "quarter  turn." 
These  belts  are  especially  adapted  to  this  work. 

Figs.  3  and  4  represent  (in  full  size)  an  Acme 
belt  passing  over  a  pulley  12  inches  in  diameter. 
The  links  shown  in  fig.  4  are  of  the  shape  heretofoie 
constructed,  while  those  shown  in  fig.  3  are  of  the 
new  form.     Owing  to  the  construction  of  the  latter. 


thereby  reducing  the  liability,  by  that  amount,  of 
the  belt  getting  out  of  repair. 

The  Acme  belts,  on  account  of  the  large  power 


FIG.    2  —  QUARTER    1  VRN. 

they  are  capable  of  transmitting,  are  adapted  to 
main  driving  work.  They  are  made  of  the  very 
best  material,  and  by  means  of  special  coupling 
joints  can  be  easily  put  together  or  taken  apart. 

Electric  Traction  in  Mexico.  —  The  Courrter 
du  Mexique is  authority  for  the  statement  that  the 
first  Electric  Railway  in  Mexico  has  recently 
gone  into  practical  operation.  The  line  con- 
nects Laredo  with  Nuevo-Laredo,  and  runs 
across  the  Rio  Bravo. 


npared  with  only  a  fraction  of  utility   found  in 
ler  link  belts. 

Fig.  i  illustrates  the  proper  manner  of  running 
,nk  belt.  Here  the  belt  is  drawn  taut  upon  the 
Jer  side,  allowing  the  upper  side  to  sag  and 
rib  the  driven  pulley  so  as  to  bring  the  belt  in 
itact  with  a  large  portion  of  its  circumference. 
is  large  arc  of  circumference  in  contact,  and  the 
ght  of  the  belt,  result  in  the  largest  possible 
ount  of  power  transmitted.  In  link  belts  as 
inarily  constructed,  this  way  of  running  upon 


FIGS.    3  AND  4 NEW    AND    OLD    FORM    OF    LINKS. 

they  are  brought  into  absolute  contact  with  each 
other  as  the  belt  passes  around  the  pulley,  so  that 
no  space  exists  between  them.  This  form  of  link 
also  enables  it  to  adjust  itself,  within  a  limited 
range,  to  different  sizes  of  pulleys.  Whether  the 
circle  be  large  or  small  the  gaps  between  the  links 
are  always  closed.  By  comparing  figs.  3  and  \ 
the  difference  in  construction  and  contact  is  ap- 
parent. In  fig.  3  there  is  no  waste  space  as  seen  in 
fig  4,  and  owing  to  the  length  of  links  in  the  former 
the  number  of  bolts  is  reduced  (about  one-third) 


Electric  Storage. — When  water  is  decom- 
posed by  an  electric  current,  and  the  gases 
collected  in  separate  receptacle t,  if  the  connec- 
tion with  the  battery  be  severed,  and  the  wires 
leading  to  the  gas  receptacles  brought  into  con- 
tact, a  current  of  electii  iiy  will  flow  through 
them  in  a  direction  reverse  to  that  of  the  original 
current,  the  gases  at  the  same  time  recombin- 
ing  to  form  water.  Platinum  terminals  are  re- 
quired to  accomplish  this  result.  This  is  a 
storage  battery  in  its  simplest  form. 


THE    ELECTRIC    AGE. 


A  NEW  AND  IMPROVED   FORM  OF  TEST- 
ING GENERATOR. 


A  THEORY  OF  PERMANENT  MAGNETISM. 


A  NEW  INCANDESCENT  LAMP. 


We  illustrate  a  new  and  improved  form  of  Test- 
ting  Generator  designed  to  meet  all  the  require- 
ments of  a  perfectly  reliable  testing  magneto, 
combined  with  compactness,  durability  and 
reliability.  This  instrument  is  made  to  ring 
through  a  resistance  ot  from  20,000  to  25  000 
ohms,  and  is  guaranteed  to  ring  through  20,000 
ohms.  The  bells  inside  the  box  are  of  very 
loud  and  clear  tone,  and  can  be  plainly  heard 
"  even  when  the  door  is  closed.  The  parts  are  all 
selected  with  care  and  nicely  adjusted,  each  and 
every  part  being  throughly  tested  before  the  Gen- 


NEW    TESTING    GENERATOR. 

erator  is  put  together.  A  strap  at  the  top 
makes  it  portable  and  the  connections  and 
rosette  for  the  cord,  finishes  the  instrument,  and 
makes  it  as- complete  as  can  be  desired.  The 
Holtzer-Cabot  tlectric  Company  of  Boston  are- 
making  a  specialty  of  these  instruments,  and 
they  have  already  secured  an  enviable  reputation. 
These  Generators  are  invaluable  for  the  use 
of  Central  stations  and  wire  men,  and  should  be 
in  the  possession  of  every  one  using  such  in- 
struments. 


New  Incandescent  Lamp. — In  a  new  incandes- 
cent lamp  the  carbon  filaments  are  made  of  raw 
silk,  and  a  needle  is  fitted  inside  from  the  socktt 
to  the  glass  tips,  which  prevents  the  filament 
from  shaking,  and  also  attra.ts  the  particles  1  f 
carbon  to  it.  The  arrangement  is  claimed  to 
prevent  discoloration. 

Insulating  Compound. — A  new  insulating  com- 
pound consists  of  a  mixture  of  carbolic  acid  and 
shellac.  The  acid  is  heated  to  the  boiling 
point  and  the  shellac  added,  the  product  being 
a  semi-plastic  mass  of  great  toughness  and  tena- 
ciousness  and  impervious  to  changes  of  tem- 
perature and  to  moisture. 

The  Westinghouse  Company. — The  Westing- 
house  Electric  Company  of  Pittsburgh,  Pa., 
have  just  issued  a  very  handsome  pamphlet  de- 
scriptive of  their  system  of  arc-lighting  by  the 
alternating  current.  The  pamphlet  is  truly  a 
work  of  art,  both  typographically  and  in  design. 
The  engravings  are  of  fine  wotkmanship,  and 
the  descriptive  pages  are  beautifully  illuminated. 
The  Westinghouse  Company  is  an  enterprising 
concern,  and  this  pamphlet  shows  that  they 
know  how  to  blend  the  beautiful  with  business. 

Phonographs. — The  waxen  cylinders  of  the 
phonograph,  containing  the  words  of  great  men 
and  women,  will  after  the  lapse  of  time  become 
valuable,  says  an  exchange,  more  so  than  their 
autographs.  The  autograph  is  a  me.e  sign,  and 
only  reminds  you  that  such  a  person  once  lived, 
but  with  the  phonograph  cylinder  the  case  is 
different.  Place  it  in  the  instrument  and  the 
person  is  with  you.  It  is  his  own  voice,  so  to 
speak,  though  he  has  been  dead  a  hundred 
years. 


At  a  recent  meeting  of  the  Physical  Society  in 
London  a  paper  prepared  by  M.  Osmond  was 
read  by  the  secretary.  The  author  pointed  out 
that  iron  exists  in  at  least  two  molecular  states 
—  soft  iron,  annealed  and  slowly  cooled,  which 
he  has  called  a  iron  ;  and  this,  when  raised  to  a 
certain  critical  temperature,  passes  into  the 
second  form,  which  he  has  tailed  /i-iron,  and 
the  latter  state  is  partially  retained  on  cooling, 
especially  if  the  cooling  is  rapid  and  the  iron 
contains  a  considerable  proportion  of  carbon 
and  manganese.  Electrolytically-deposited  iron 
is  of  the  ji  variety,  which  may  also  be  produced 
by  cold  hammering.  The  author  then  regards 
a  bar  of  steel,  after  allowing  for  the  carbides, 
phosphides,  and  sulphides  which  may  be  mixed 
with  it,  as  consisting  of  an  intimate  mixture  of 
the  two  varieties  in  proportions  which  are  de- 
terminate at  any  one  point,  but  may  vary  from 
point  to  point.  He  supposes  the  /i-iron  to  form 
a  sort  of  porous  non  magnetizable  framework, 
interlaced  with  polarizable  and  mobile  particles 
of  a-iron.  These  particles  after  displacement, 
caused  by  placing  the  mass  in  a  magnetic  field, 
will  be  prevented  from  returning  completely  to 
their  original  positions  by  the  presence  of  the 
rigid  framework  of  /i-iron,  and  so  a  permanent 
magnet  will  be  formed. 

The  paper  was  accompanied  by  a  diagram  in 
which  ihe  author  attempted  to  depict  his  theoiy 
graphically.  He  thought  it  explained  the  fact 
that  expansion,  shocks,  or  vibration  tend  to 
diminish  the  permanent  magnetism  of  a  bar,  as 
any  of  those  would  tend  to  make  the  framework 
more  open,  and,  therefore,  allow  the  polarizable 
particles  to  move  more  freely.  The  magnet- 
izing force  required  to  produce  saturation  would 
increase  with  the  proportion  of  /Mron,  which  was 
in  agreement  with  the  experimental  fact  that 
iron  containing  a  large  proportion  of  carbon  or 
of  manganese— Speigel  iron,  for  example,  which 
contains  25  per  cent,  of  manganese — is  non- 
magnetic. Ihe  theory  also  explains  the  diffi- 
culty, after  a  bar  has  been  magnetized  to  satu- 
ration, of  magnetizing  it  to  the  same  extent  in 
the  opposite  direction  ;  this  being  due,  on  the 
author's  theory,  to  some  of  the  paiticles  of  the 
a-iron  being  immovably  entangled  within  the 
framework  of  /i  iron. 


Lighting  of  ihe  Eastern  Railway  Station  in 
Paris. — An  important  electric  light  installation 
has  been  completed  at  the  Eastern  Railway 
Station  in  Paris.  The  three  wire  system  of  dis- 
tribution is  employed  both  for  the  incandescent 
and  arc  lamps.  Ihe  machinery  comprises  a  set 
of  Belleville  boilers,  and  three  groups  of  Weyher 
and  Richemond  engines  and  Sautter-Lemonnier 
dynamos.  Two  of  these  groups  supply  the 
necessary  current,  whilst  the  thiid  is  kept  in  re- 
serve. 'Ihe  dynarm  s  are  series  wound,  of  the 
two-pole  type,  and  have  a  capacity  of  100  h.  p. 
each  whilst  running  at  300  revolutions.  There 
are  in  daily  use  130  arc  lamps  requiring  860 
amperes,  and  1,500  glow  lamps  taking  1,180 
amperes.  At  this  rate  of  consumption  the  dyna- 
mos are  not  worked  at  their  ful  output,  and  in- 
cluding the  third  group,  the  total  reserve  plant 
amounts  to  20  per  cent.  The  switchboard  has 
been  so  arranged  that  one  dynamo  can  easily 
be  replaced  by  another  without  any  variation  in 
the  E.M.F.  taking  place  in  the  circuit  at  the 
moment  when  the  one  machine  is  withdrawn 
and  the  other  started.  An  arrangement  has 
been  adopted  whereby  the  working  of  the  dyna- 
mos may,  if  desired,  be  changed  from  the  three- 
wire  to  the  two-wire  system.  A  noteworthy 
feature  in  this  installation  is,  that  the  railway 
company's  engineers  obtained  the  whole  of  the 
plant  from  French  firms,  possibly  in  view  of  the 
agitation  of  the  Paris  electricians  against  the 
employment  of  foreign  machinery  in  the  central 
stations  in  that  city.  The  arc  lamps  used  in  this 
installation  are  of  the  Cance,  Bardon  and  Hen- 
rion  types. 


Langham&Co. ,  of  Berlin,  have  just  patented  a 
new  lamp  (see  fig. ),  the  p  1  in  cipal  feature  of  which 
is  the  vertical  prop,  a,  supporting  the  incandescent 
spiral,  b.  This  prop  is  connected  at  a'  with  one 
of  the  two  electrodes,  and  at  a2  with  the  spiral 
which  joins  the  electrode  at  bl .  It  consists  of 
a  core  and  envelope,  the  latter  being  formed  of 
two  metals  or  alloys,  whose  coefficient  of  ex- 
pansion differs.     The  heat  caused  by  radiation 


NEW    INCANDESCENT    LAMP. 

occasions  a  difference  in  expansion  between 
the  core  and  envelope  and  the  internal  tensions, 
the  result  being  the  suppression  of  all  lateral 
flexion. 

An  Enormous  Leather  Belt. — What  is  declared 
to  be  the  largest  leather  belt  in  the  world  is  in 
process  of  manufacture  at  the  establishment  of 
Charles  A.  Schioren  &  Co.,  in  Ferry  street,  this  city. 
This  enormous  belt  is  160  feet  long  and  72  inches 
wide.  It  is  being  made  of  two  thicknesses  of  hide, 
and  contains  the  hides  of  175  animals.  The  total 
weight  of  the  belt  when  finished  will  be  two  tons. 
It  will  require  the  work  of  twenty  men  for  a  period 
oftwo  months  to  complete  it.  The  fly-wheel  which 
the  belt  is  to  encircle  is  part  of  the  machinery  of  a 
Louisiana  electric  light  firm,  and  is  28  feet  in  dia- 
meter and  74  inches  in  width.  A  special  hydraulic 
press  of  400,000  pounds  pressure  has  been  erected 
by  the  makers  of  the  belt  in  order  to  squeeze  it  to- 
gether. When  properly  glued  and  riveted  the  ser- 
vices of  twenty-five  men  will  be  required  to  put 
the  belt  in  position,  and  one  week  will  be  consumed 
in  the  job.  The  total  cost  of  the  belt  will  be  about 
$10,000,  as  it  is  valued  at  $10  a  square  foot. 

Electrical  Apparatus  Burned. — By  fire  at 
Willetts  Point,  N.  Y.,  on  May  10,  the  Govern- 
ment lost  property  valued  at  one  million  of 
dollars.  Among  the  property  destroyed  was  all 
the  electrical  apparatus  belonging  to  the  station. 
These  included  nine  Fish  torpedoes,  valued 
at  $8,000  each,  and  the  Sims-Edison  torpedo 
apparatus  valued,  it  is  said,  at  many  thousands 
of  dollars. 

Igniting  Gas  By  Electricity. — For  igniting 
gas  by  electricity  the  spark  from  an  induction 
coil  is  more  reliable  than  heating  platinum 
wires  to  incandescence.  The  latter  method  has 
been  almost  entirely  abandoned. 

Alternating  Magnetic  Fields. — If  two  or 
more  closed  circuits  are  similarly  affected  in- 
ductively by  an  alternating  magnetic  field,  they 
will  attract  one  another,  and  tend  to  move  in 
parallelism. 

Electric  Welding* — In  electric  welding  the 
current  from  an  alternating  current  dynamo  is 
transformed  into  one  of  low  potential  but  of 
large  volume. 


the  electric  age. 


THE  DELANY  SECURITY  BINDING  POST. 


EASTERN  NOTES 


It  is  always  a  pleasure  to  notice  an  improve- 
ment, even  in  small  things,  which  fosters  advan- 
tages manifestly  important  and  at  the  same  time 
so  apparent  at  the  first  glance  as  to  cause  the 
mental  inquiry  "why  was  that  not  thought  of 
before?"  The  accompanying  cuts  illustrate  an 
improvement  of  this  character — The  Delany  Se- 
curity Binding  Post. 

That  necessity  is  the  mother  of  invention  we 
all  know,  but  it  is  the  apprec'a'ion  of  this  neces- 
sity which  impels  the  practical  observer  to  find 
remedies  lor  defects  and  vexations  as  he  meets 
them  Everybody  who  has  had  anything  to  do 
with  electrical  instruments  knows  the  trouble 
and  annoyance  arising  from  loss  of  binding  post 
screws.  They  disappear  in  shipment  of  instru- 
ments. They  fall  out  of  moving  parts.  They 
are  worked  out  by  vibration  and  get  lost  in 
various  other  ways,  plain  and  mysterious,  fre- 
quently impairing  the  usefulness  of  important 
instruments  and  sometimes  causing  serious 
trouble.  All  this  need  no  longer  be.  The  screw 
of  the  new  binding  post  cannot  come  out.  It 
backs  out  just  far  enough  to  clear  the  hole,  but 
no  further.  The  thread  of  the  screw  is  on  a 
shoulder  larger  than  the  stem,  and  as  the  neck 
of  the  cup  is  turned  over  tight  up  to  the  stem, 
the  screw  pirt  cannot  pass.  The  operation  is 
plain  and  perfect.  The  binding  posts  are  made 
in  all  sizes  and  shapes.     They  look  just  like  the 
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DELANY  S    SECURITY    BINDING    POST. 

ordinary  binding  posts.  It  will  be  strange  in- 
deed if  they  do  not  supplant  the  ordinary  bind- 
ing posts  altogether,  not  only  for  telegraph  and 
telephone  instruments  and  switches,  but  for  all 
kinds  of  electrical  machinery,  including  dyna 
mos  and  electric  motors.  One  great  advantage 
of  the  new  post  is  that  when  wiring  has  to  be 
done  in  dark  and  difficult  places  it  can  be  known 
with  certainty  that  the  wire-hole  is  clear  when 
the  screw  is  withdrawn  to  the  limit. 

The  E.  S.  Greeley  &  Company  have  the  ex- 
clusive right  of  manufacture  and  sale  and  will 
supply  all  dealers. 

Electric  Heating. — In  an  electrical  exhibition 
in  San  Francisco  an  illustration  was  given  of 
the  saving  that  was  effected  when  gas  is  used 
as  a  fuel  instead  of  an  illuminant.  During  the 
evening's  run  the  gas  engine,  which  works  the 
electric  plant,  consumes  300  cubic  feet  of  gas, 
and  furnishes  53  sixteen-candle  power  incandes- 
cent lamps,  while  53  sixteen-candle  gas  lights, 
with  five-foot  burners,  would  require  618  feet  for 
the  same  length  of  time.  This  is  a  saving  of 
over  50  per  cent. 

Safety  Appliance. — A  recent  invention  consists 
of  a  fender  for  street  railway  cars  run  by  elec- 
tricity. It  presents  a  platform  capacious  enough 
to  receive  a  victim  so  unfortunate  as  to  be 
caught  upon  the  track  before  a  car.  At  a  slope 
before  it  is  a  heavy  four-ply  rubber  belting, 
pliable  enough  to  pass  over  paving  stones  and 
similar  objects  but  sufficiently  rigid  to  prevent 
an  arm  or  leg  from  being  drawn  under  the  fen- 
der. 

Electric  Light  Works  Burned.  — The  buildings 
of  the  Taunton  Electric  Light  Company,  Taun- 
ton, Mass.,  were  partially  destroyed  by  fire  May 
13th,  causing  a  loss  of  $10,000. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE,  ROOM  IO, 
COOK  BUILDING. 

Boston,  May  16,  1890. 

The  Framingham  Electric  Street  Railway  Co., 
will  petition  the  council  for  a  franchise  at  their 
next  meeting. 

The  West  End  Railway  Company  commenced 
running  open  cars  on  their  electric  lines  on 
Thursday  last. 

The  American  Institute  of  Electrical  Engi- 
neers will  hold  a  meeting  at  the  Institute  of 
Technology  on  Wednesday,  May  21st. 

The  Fall  Mountain  Paper  Co.,  of  Bellows 
Falls,  Vermont,  have  secured  the  contract  to 
light  that  town  with  30  arc  lights  of  2,000  C.  P. 
each. 

The  Standard  Electric  Company,  have  just  in- 
stalled a  300  light  plant  on  the  Steamer  Win- 
throp  running  between  New  York  and  Bar 
Harbor. 

The  armature  of  a  1000  light  alternating  cur- 
rent dynamo  was  burned  by  lightning  at  the 
station  of  the  Maiden  Electric  Company,  last 
Wednesday  night. 

The  Washburn  and  Moen  Manufacturing  Co., 
of  Worcester,  have  petitioned  the  Legislature  for 
permission  to  increase  their  capital  from  $1,500,- 
000  to  $2,500,000. 

The  United  Electric  Light  Company,  of  Spring- 
field has  begun  extensive  additions  to  their  al- 
ready large  plant  which,  when  completed,  will 
double  its  capacity. 

The  Randolph  Power  Company,  will  furnish 
power  to  Messrs.  Strickland  &  Pierce  of  that  city 
who  are  to  engage  in  the  manufacture  of  bicycle 
shoes  and  gymnasium  goods. 

The  code  of  signals  based  upon  the  Morse 
alphabet  which  was  recently  adopted  by  the 
Navy  Department  for  signalling  between  ships 
at  sea,  is  practiced  daily  at  the  Charlestown  Navy 
Yard. 

The  Black  Rocks  and  Salisbury  Beach  Rail- 
way Co.,  have  purchased  the  franchise  of  the 
Plum  Island  Street  Railway  Company  and  will 
at  once  commence  the  extension  and  equipment 
of  the  lines. 

George  E.  Honnors,  who  has  been  connected 
with  the  Gloucester  Exchange  of  the  New  Eng- 
land Telephone  and  Telegraph  Companies,  as 
supervisor,  has  been  appointed  manager,  Geo. 
O.  Stacey  having  resigned  from  that  position. 

George  W.  and  Belle  Harmon  have  brought 
suit  against  the  Newport  Street  Railway  Company 
for  $5,000  damages  for  injuries  alleged  to  have 
been  received  by  Miss  Harmon  by  an  accident 
on  one  of  the  company's  electric  cars  last  Au- 
gust. 

It  is  understood  that  the  proposed  syndicate 
deal  for  the  possession  of  the  existing  lines  of 
street  railway  in  and  out  of  Sa'em  will  undoubt- 
edly be  consummated  in  a  few  days.  It  is  pos- 
sible that  the  entire  system  will  be  running  by 
the  first  of  June. 

Bird  &  Sloane  is  the  style  of  a  new  firm  who 
have  just  started  for  themselves  in  the  electrical 
field.  Both  are  young  men,  thoroughly  ac- 
quaints d  wi'h  the  business,  and  will  no  doubt 
atta-n  success.  They  will  make  a  specialty  of 
electric  light  wiring. 

The  Atlantic  Works  at  East  Boston  are  build- 
ing radial  steel  trucks  for  the  Robinson  Radial 
Car  Truck  Co.,  and  the  Bemis  Car  Box  Co.  of 
Springfield  is  building  fourteen  trucks  of  the 
same  description  to  be  used  on  the  West  End 
Railway  under  open  cars  which  are  now  being 
built. 

Work  has  been  commenced  on  the  Union  Elec- 
tric Street  R.R.,  which  is  to  run  between  Sawyer's 


Mills,  in  Dover,  N.  H.,  to  Salmon  Falls  River, 
in  Great  Falls,  a  distance  of  six  miles.  Poles 
for  two  miles  are  set,  and  it  is  expected  to  have 
the  work  completed  and  the  road  in  running 
order  July  1. 

A  new  concern  has  been  organized  in  Holyoke, 
Mass.  under  the  title  of  the  Holyoke  Electric 
Company.  The  capital  stock  is  $10,000  and  the 
number  of  shares  100,  valued  at  $100  each. 
The  company  is  organized  for  the  purpose  of 
generating,  distributing  and  selling  electricity 
lor  light,  heat  and  power. 

The  machines  of  Lieut.  Wood,  U.  S.  N.,  for 
welding  shells,  which  have  been  in  course  of 
construction  for  some  time  at  the  works  of  the 
Thomson  Electric  Welding  Company,  is"  now 
an  assured  success.  The  prospect  is  that  the 
new  company,  which  has  been  planning,  will 
soon  be  formed. 

A.  Jarratt  Lewis,  manager  of  the  Long-Distance 
Telephone,  was  married  in  Maiden,  on  the  af- 
ternoon of  May  14th,  to  Miss  Selina  W.  Bailey. 
Rev.  B.  H.  Bailey,  the  father  of  the  bride,  per- 
formed the  ceremony.  The  happy  couple  will 
take  a  short  wedding  trip,  after  which  they  will 
reside  in  Maiden. 

The  Essick  Printing  Telegraph  Company, 
have  leased  a  line  form  the  W.  U.  Telegraph 
Co.,  between  Boston  and  Washington  and  will 
give  exhibitions  daily  between  these  two  points. 
Jas.  H.  Howard  of  the  Inter-Continental  Tele- 
phone Company,  is  negotiating  with  R.  D.  Wil- 
son &  Co.,  for  the  right  to  introduce  the  system 
of  telegraphy  in  South  America. 

The  New  York  parties  who  are  expected  to  put 
capital  into  the  electric  railway  at  Athol  have 
been  negotiating  for  a  location  for  a  central  sta- 
tion. It  is  not  certain  whether  Athol  or  Orange 
will  be  chosen.  The  road  was  to  be  started 
July  15th,  but  work  is  delayed  because  of  the 
inability  of  the  company  to  get  the  orders  for 
electrical  machinery  filled  quickly.  It  is  not 
improbable  that  the  plant  will  be  located  at 
Orange  and  that  the  ra  lroad  company  will  do 
the  town  lighting. 

The  Thomson  Scientific  Club  held  their  first 
annual  banquet  at  Exchange  Hall,  in  Lynn, 
last  Wednesday  night.  Prof.  Elihu  Thomson 
was  the  principal  speaker,  his  subject  being  the 
electrical  engineering  problem  of  the  future. 
He  predicted  that  sooner  or  later  the  problem  of 
getting  electrical  power  direct  from  fuel,  without 
the  intervention  of  steam,  would  be  solved,  and 
that  some  time  electrical  railroading  would  be 
so  perfected  that  a  speed  of  100  or  150  miles  an 
hour  would  be  secured  with  safety.  Other  speak- 
ers were  Rev.  Dr.  Hazlewood,  J.  F.  Much, 
A.  K.  Rohrer  and  J.  F.  Randall. 

The  Thomson- Houston  Co.  are  tearing  down 
the  old  carpenter  and  paint  shop  in  their  yard 
to  make  more  room,  the  carpenter  work  having 
been  transferred  to  Factory  G,  in  Centre  street. 
The  new  office  building  of  the  Company  on  Cen- 
tre street  will  be  occupied  in  a  few  days.  The 
basement  will  be  used  for  testing  and  calibrating 
instruments  and  testing  raw  materials  ;  also, 
for  storage  of  models.  The  reception  room  and 
the  office  of  C.  J.  Van  Depoele,  railway  electri- 
cian, D.  M.  Banton  and  clerks  in  charge  of  the 
order  department,  and  Lieut.  Spencer,  local  pur- 
chasing agent,  will  be  upon  the  first  floor. 

Articles  of  association  have  been  prepared 
and  the  necessary  subscriptions  secured  for  a 
new  street  railway  corporation  to  be  known  as 
the  Newton  Central  Street  Railway  Co.  The 
capital  stock  is  $30,000,  and  it  is  expected  that 
the  overhead  system  will  be  used,  as  many  of 
the  principal  subscribers  to  the  stock  are  also 
interested  in  the  Newton  street  railroad  now 
constructing  a  line  between  Newton  and  Walt- 
ham.  The  location  to  be  asked  for  is  between 
Newtonville  and  Newton  Centre.  A  corporation 
is  forming  for  a  storage  battery  line  on  the 
same  location  but  the  articles  of  association 
have  not  as  yet  received  the  necessary  signa- 
tures. W.  J.  P. 
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ANSWERS  TO  INQUIRIES. 


Editor  of  the  Electric  Age. — Will  you  kindly 
inform  a  student  what  is  the  difference  between 
closed  circuit  and  open  circuit  dynamo  arma- 
tures, and  oblige, 

R     H     C 
Walla  Walla,  Wash. 

jwer. — A  closed  circuit  armature  is  one  in 
which  all  of  the  armature  coils  connect  with 
each  other,  while  each  coil  also  connects  with  a 
separate  segment  of  the  commutator.  An  open 
circuit  armature  is  one  in  which  terminals  of  the 
coils  are  connected  directly  with  commutator 
segments.  The  coils  have  no  electrical  connec- 
tion with  each  other  as  in  the  former  case.  The 
Gramme  ring  is  an  example  of  the  first  type  of 
armature.  The  armatures  used  on  Edison  dy- 
namos are  examples  of  the  second  type. —  Ed. 
Electric  A 

J.  R.  M.  asks  if  Air.  Edison  has  always  used 
bamboo  fibre  for  the  filaments  of  his  lamps.  No. 
Under  his  first  patent,  in  i v_ ),  Mr.  Edison  made 
the  filaments  from  brown  paper  or  cardboard. 
These  were  too  fragile  for  practical  use  and 
were  soon  abandoned.  In  i  B8o  he  took  out  a  pat- 
ent which  practically  covers  his  present  method 
of  preparing  filaments. 

Editor  Electric  Age. — What  is  the  cause  of 
the  cloudy  appearance  of  incandescent  light 
globes  after  some  use  .;  Arthur  McD. 

Taunton,  Mass. 

Answer. — The  blackening  or  clouding  of  the 
interior  of  direct  current  incandescent  light  globes 
is  due  to  the  wastage  of  the  material  of  the  fi  a 
ment.  Infinitesimal  particles  of  carbon  are 
driven  off,  probably  in  the  form  of  vapor,  and 
adhere  to  the  sides  of  the  glass.  During  his  in- 
vestigations into  the  cause  of  this,  Mr.  Edison 
observed  that  the  wastage  is  greater  in  one-half 
of  the  filament  than  in  the  other.  The  reason 
for  this  is  supposed  to  be  the  same  as  that  for 
the  unequal  consumption  of  the  carbons  in  the 
direct  current  arc  lamp.  —  [Ed.  Electrk:  Age."1 

Hayward,  Quebec. — No  ;  an  alternating  cur- 
rent will  not  do  for  electro-plating  purposes.  A 
direct  or  continuous  current  must  be  used.  An 
alternating  current  would  not  do  for  the  reason 
that  work  done  in  the  electrolyte  by  the  one 
current  would  be  undone  or  neutralized  by  the 
other. 

Ed.  Electric  Age. — Please  explain  the  prin- 
ciple of  operation  of  the  Edison  current  meter. 
and  oblige,  Wit  H.  J. 

scale],  Iowa. 

Answer. — The  Edison  current  meter  is  con- 
structed on  the  principle  that  the  quantity  of 
current  consumed  on  a  lamp  circuit  is  in  direct 
proport;on  to  the  quantity  of  metal  deposited 
by  electrolysis  by  a  small  portion  of  the  current 
from  the  same  source,  passing  at  the  same 
time  through  a  shunt  —  [Ed.  Electric  A 

The  Electric  Torch  in  '  'Ascanio  " — An  in- 
teresting application  of  electricity  to  theatrical 
purposes  was  made  in  connect]  >n  with  the  ballet 
in  Ascanio,  M.  Saint-Saen's  new  work  at  the  Paris 
Opera.  This  was  the  torch  carried  by  the  genii 
and  constructed  by  M.  Trouve.  The  torch, 
which  was  of  very  limited  dimensions,  had  to 
be  kept  alight  for  a  quarter  of  an  hour  each  eve- 
ning. An  incandescent  lamp  was  concealed 
beneath  the  "jewelled"  torch-head  and  a  bat- 
tery of  six  accumulators  was  placed  in  the  staff. 
The  accumulators  were  of  the  Plante  pattern 
composed  of  leaden  plates  5  centimetres  high 
and  7  centimetres  broad,  rolled  upon  each  other. 

The  total  active  surface  was  about  a  square 
decimetre  per  element.  Each  accumulator  had 
a  casing  of  thin  glass  enveloped  in  gutta-percha 
and  measuring  7  centimetres  in  height  and  two 
centimetres  in  diameter.  The  batteries  were 
divided  in  two  superposed  groups,  and  the  ele- 
ments were  all  mounted  in  series  with  an  in- 
tervening space  of  I1;  millimetres  between  the 
plates.   The  accumulators  were  capable  of  hold- 


ing out  for  3c  minutes.  ;'  e.,  two  performances. 
They  supplied  a  1  c  volt  3  amperes  current  during 
20  minutes  In  lighting  the  torch,  the  actress 
who  took  the  part  of  Phoebus  and  carried  the 
geni's  torch,  applied  thumb  pressure  to  a  spring 
situated  in  the  handle,  when  the  connections 
were  formed  and  the  lamp  was  lighted  The 
accumu  ators  were  daily  charged  at  the  electric 
station  attached  to  the  op  ra. 

An  Insvutixg.  Pa:nt.  — The  greatest  natural 
enemy  of  electrical  insulation  is  moisture.  Any- 
thing that  will  prevent  absorption  of  moisture  in 
an  insulating  substance  will,  therelore,  neces- 
sarily preserve  its  insulating  qualities.  One  of 
the  best  articles  in  the  market  for  this  purpose 
seems  to  be  Gould's  Elastic  and  Fireproof  Paint. 
This  paint  is  absolutely  impervious  to  the  ele- 
ments or  acids.  It  is  entirely  devoid  of  oil, 
which,  as  is  we  1  known  will,  on  account  of  the 
evaporation  of  the  oil,  corrode  and  crack  in  a 
short  time.  The  Gould  paint,  however,  be- 
comes harder  and  more  durable  the  longer  it 
has  been  used.  The  insulation  of  electric 
wires  coated  with  this  paint  is  prolonged  indefi- 
nitely. Some  tests  have  recent  y  been  applied 
to  this  paint  to  determine  its  mechanical  resist- 
ing qualities,  and  the  results  were  remarkable. 
In  order  to  make  the  tests  tin  plates  and  other 
metals  were  coated  with  the  paint.  A  fire  test 
was  made  by  applying  heat  to  the  painted  sur- 
face of  250  degrees.  F.  The  paint  showed  no 
signs  whatever  that  such  heat  had  been  applied 
to  it.  Muriatic  acid  was  then  put  on  the  surface 
:  the  paint  on  the  tin  and  300  degrees  of  heat 
applied  underneath  without  any  injurious  effect 
whatever  to  the  paint  A  piece  of  painted  tin 
was  bent  and  the  fold  hammered  flat.  It  was 
then  straightened  out  and  the  paint  was  found 
to  be  uninjured  in  the  least  Other  severe  tests 
were  applied  but  the  paint  in  each  case  was  un- 
yielding. The  pamt  was  submitted  to  various 
tests  by  the  Advisory-  Board  of  the  Navy  Depart- 
ment with  the  :  it  it  was  recommended 
by  the  board  as  be::  g  the  best  paint  adapted  for 
naval  use.  Very  thorough  tests  are  now  being 
made  of  the  paint  by  a  prominent  electric  wire 
manufacturer  to  determine  exactly'  its  value 
as  an  insulating  material,  and  in  a  couple  of 
weeks  we  will  be  able  to  report  the  result  of 
these  tests.  Mr.  W.  W.  Kughler,  of  250  - 
N.;holas  avenue.  New  York,  is  the  sole  agent  for 
the  paint. 

A  Ei    :tricity. — The  voltaic    batte 

ninety  years  old.  In  the  year  iScc  Volta  in- 
vented the  famous  Voltaic  Pile,  which  is  the 
parent  of  all  primary  batteries.  Electricity  has, 
of  course,  existed  evL-r  since  the  creation  of  the 
world,  and  possibly  before,  but  it  was  not  until 
B.  C.  2,493  years  ago,  that  its  manifes- 
tations were  observed  by  a  human  being.  In 
that  yTear  Thales,  of  Milete,  discovered  the  pecu- 
liar power  produced  by  rubbing  a  piece  of  am- 
ber. Hence  frictional  electricity,  as  far  as  our 
knowledge  of  it  is  concerned,  is  2,490  years  old. 

Transformers  — The  relation  which  exists  be- 
tween a  primary  inducing  coil  and  a  secondary 
coil  in  an  inductive  apparatus  or  transformer, 
says  Prof.  Elihu  Thomson,  is  of  the  same 
nature.  The  secondary  coil  is  merely  a  con- 
ductor immersed  in  the  medium  which  sur- 
rounds the  primary  coil.  The  latter,  and  the 
wire  leading  to  it  from  the  source  of  current,  is 
but  the  core  of  a  set  of  disturbances  or  strains 
in  the  ether  surrounding  it,  and  in  which  the 
secondary-  coil  is  immersed.  Hence  the  coils, 
though  insulated  from  each  other,  are  yet  both 
immersed  in  the  medium  whose  transmitted 
strains  are  the  real  expression  of  electrical 
energy  transmitted.  The  result  of  this  relation 
is,  that,  were  it  not  for  the  fact  that  the  coils 
must  necessarily-  be  made  of  imperfect  conduc- 
tors, the  amount  of  energy  transmitted  to  a  sec- 
ondary coil  from  its  primary  could  be  unlimited 
— it  might  be  thousands  of  horse  power,  and 
the  iron  core  of  the  transformer  be  only  of  such 
size  as  to  be  easily  lifted  in  the  hand. 


Personal— Mr.  T.  F.  Clohe^ey  of  Kansas  City, 
the  well-known  electrical  expert,  was  a  recent  visi- 
tor to  the  commercial  metropolis.  He  returned 
home  with  a  deep-rooted  conviction  that  Ne^  York 
s  a  great  place. 

Care  of  Commutators. — It  is  very  important 
and  necessary  that  dynamo  commutatois  should 
be  kept  true  and  clean  ;  otherwise  trouble  will 
result     Never  use  a  file  on  a  commutator. 

Cause  of  Currents  in  Dynamo    Armatub 
The  current  developed  in  the  armature  coils  of  a 
dynamo  is  due  to  the  cutting  of  the  lines  of  mag- 
netic force  of  the  field  by  the  armature  coils  dur- 
ing their  rotation. 

Celluloid. — The  Deutsche  Celluloid  Fabrik 
has  recently  introduced  perforated  celluloid 
plates  for  holding  the  active  material  of  accumu- 
lator plates.  It  has  been  found  to  satisfactorily 
resist  the  action  of  sulphuric  acid 

An  Electrical  Competition. — The  Society 
Beige  dElectriciens  announces  that  a  prize  of 
ill  be  awarded  to  the  author  of  the  best 
manual  of  electricity  suitable  for  foremen  and 
electrical  artisans.  The  works,  which  must  be 
in  French,  are  to  reach  the  secretary  of  the 
society-  not  later  than  May  1,  1S91. 

Felling  Trees  by  Electricity. — The  forest 
trees  may  be  felled  by  a  wire  heated  to  a  white 
heat  by  electricity-,  and  drawn  through  it,  and  it 
may-  arterward  be  cut  into  boards  by  the  ^arne 
means,  thus  doing  the  work  of  a  circular  saw. 
The  only  drawback  would  be  in  the  fact  that 
the  wood  would  necessarily  be  charred  by  the 
passage  of  the  hot  wire. 

Protecting  Men-of-War. — The  latest  scheme 
to  protect  men  of-war  at  anchor  from  the  sud- 
den attack  of  torpedo  boats  at  night  is  10  sur- 
round the  vessel  at  the  proper  distance  with  a 
wire,  through  which  an  electric  current  is  sent 
This  wire  may  be  supported  at  intervals  by 
buoys.     When  a  vessel  or  any  body  touches  the 

re,  a  light  blazes  up  and  discovers  them  to  the 
assailed. 

The  Protection  of  Iron  from  Rust. — Herr 
Haswell.  of  Vienna,  proposes  to  protect  iron 
from  rust  by  coating  it  with  a  layer  of  electro- 

i  rally  deposited  manganese  dioxide.  The 
iron  is  made  the  anode  of  an  electrolytic  bath, 
containing  a  .05  to  .5  per  cent,  solution  of 
chloride  or  sulphate  of  manganese,  and  from  5 
to  20  per  cent  of  ammonium  nitrate.  Carbon  is 
used  for  the  cathode.  On  passing  the  current 
the  iron  becomes  coated  with  a  firmly  adhe: 
and  inoxidizable  film  manganese  diox  de. 

Electrical  Current. — There  is  a  growing 
tendency-  among  electricians  to  regard  the 
effects  of  what  is  called  an  electrical  current  in 
a  conductor  to  be  due,  in  large  part  at  least,  to 
a  movement  of  particles  or  to  a  transmitted 
strain  which  has  its  place  entirely  outside  the 
wire  or  conductor,  and  in  the  space  around 
such  conductor.  The  wire  and  current  in  it 
are  regarded  simply  as  the  central  core  of  a  set 
of  disturbances  in  the  medium  surrounding  it, 
by  which  medium  the  energy  of  the  current  is 
actually  transmitted,  if  the  current  itself  is  not 
merely  an  effect  of  such  a  set  of  disturbances 
in  the  surrounding  medium. 

Division  of  Applications  for  Patents. — 
ier  the  rules  of  the  Patent  Office  two  or 
more  independent  inventions  cannot  be  claimed 
in  one  application,  but  where  several  distinct 
inventions  are  dependent  upon  each  other  and 
mutually-  contribute  to  produce  a  single  res 
they  may  be  c'aimed  in  one  application  and 
under  one  fee.  If  several  inventions  clai-ned 
in  a  single  application  be  of  such  a  nature  that 
a  single  patent  may  not  be  issued  to  cover 
them,  the  inventor  will  be  required  to  limit  the 
description,  drawing  and  claim  of  the  pending 
application  to  whichever  invention  he  may 
elect  The  other  inventions  may  be  made  the 
subject  of  separate  appl  cations,  which  must 
conform  to  the  rules  applicable  to  original 
applications. 
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SOME    RECENT    ELECTRICAL    PUBLI- 
CATIONS. 


Electric  Light  Installations  and  Management 
of  Accumulators.  —  A  Practical  Handbook. 
By  Sir  David  Salomons.  Bait.,  M.  A.  Fifth  Edi- 
tion ;  revised  and  enlarged,  with  ioo  illus- 
trations.   $1.50. 

This  book  is  the  best  ever  published,  giving 
detai  s  on  the  subjects  named  in  its  title.  The 
management  of  accumulators  is  a  subject  that  is 
not  very  well  understood,  and  this  book  gives 
all  the  information  possible.  Electric  light  in- 
stallations is  a  very  practical  subject  these  days 
and  too  much  knowledge  concerning  them  can- 
not be  had.  This  book  is  a  practical  one,  and 
every  one  interested  in  electricity  should  pos- 
sess a  copy. 

Electric  Transmission  of  Energy,  and  its 
Transformation,  Subdivision  and  Distribu- 
tion.—  A  Practical  Handbook.  By  Gilbert 
Kapp,  C.  E.  Second  edition  ;  pp.  348;  124 
illustrations.     S3  00. 

This  book  brings  the  subjects  covered  by  it 
up  to  date,  and  is  full  of  valuible  information 
on  ihese  important  topics.  It  is  particularly 
valuable  to  every  one  interested  in  electric 
power. 

Electrical  Instrument-Making  for  Amateurs. 
—A  Piactical  Handbook.  By  S.  R.  Bottone, 
author  of  "The  Dynamo,"  etc.  With  60  il- 
lustrations. Second  edition.  Cloth.  $1.20. 
In  studying  e  ectricity  nothing  is  so  instructive 

as  the  making  of  the   instruments  for  practical 

use.      This  book  gives  full  directions  for  making 

apparatus 

Experimental  Science.     By  George  M.  Hopkins. 

pp.  740,  with  680  illustrations.     $4.00. 

This  book  treitsof  the  various  topics  of  Physics 
in  a  popular  and  practical  way.  It  describes 
the  apparatus  in  detail,  and  explains  the  exper- 
iments in  full,  so  that  Uachers,  students  and 
others  interested  in  physics  may  readily  make 
the  apparatus,  ani  perform  the  experiments 
without  difficulty.  The  amateur  electrician  will 
here  find  simple  instructions  in  the  measure- 
ment of  resistance,  and  of  electro-motive  force 
and  current  strength  ;  the  best  arrangement  of 
batteries;  the  construction  of  dynamos  and  mo- 
tors. He  will  also  find  the  principle  of  the  dyn- 
amo, trie  telephone,  and  other  electrical  ma- 
chines and  apparatus  fully  explained. 

The  Elements  of  Electric  Lighting,  including 
Electric  Generation,  Measurement,  Storage 
and  Distribution.  By  Philip  Atkinson,  A.  M. , 
Ph.  D. ,  author  of  "  Elements  of  Static  Elec- 
tricity." Fifth  revised  edition  ;  pp.  255,  with 
104  illustrations.     $1.50. 

This  is  a  valuable  book  for  beginners  in  the 
study  of  this  interesting  subject,  and,  having 
mastered  the  principles  of  electric  lighting  as 
set  forth  in  this  work  one  is  qu>te  well  prepared 
to  solve  many  of  the  difficulties  that  beset  the 
path  of  the  practical  electric  light  man. 

All  of  the  above  named  books  are  for  sale  by 
The  Electric  Age,  No.  5  Dey  street,  New  York. 
Send  for  our  catalogue  of  books. 


The  Moon's  Heat  Measured — The  problem  of 
measuring  the  moon's  heat  has  been  solved  at 
last  by  Mr.  C.  V.  Boys,  one  of  the  professors  at 
South  Kensington.  By  means  of  quartz  fila- 
ments he  has  produced  a  thermopile  of  almost 
incredible  de  icacy.  By  this  remarkable  appa- 
ratus he  can  render  sensible  the  heat  of  a  candle 
up  to  the  di-tance  of  a  mile  and  three-quarters, 
and  by  directing  the  minute  disk  of  the  instru- 
ment to  the  moon  he  has  shown  that  the  warmth 
received  from  its  reflected  light  is  equal  to  that 
given  out  by  a  candle  at  twenty  one  feet  distant. 
Observati  >n  seems  to  show  that,  although  the 
moon's  face  is  under  the  blaze  of  an  unclouded 
sun  for  fourteen  days,  it  remains  comparatively 
cool,  and  that  whatever  heating  it  does  ulti- 
mately receive  is  rapidly  gained  and  as  rapidly 
lost. — Si.  fames' s  Gazelle. 


THE  TELEPHONE  IN  VENEZUELA. 

In  our  Boston  letter  in  last  week's  issue  brief 
mention  was  made  of  the  sale  by  the  Inter-  Con- 
tinental Telephone  Company,  of  its  telephonic 
rights,  government   concessions,  etc.,   in    \  ene- 
zuela  to  a  Kuropean  Syndicate.     We  have  been 
enabled  since  to  obtain  more  facts  concerning 
the  deal.     The  company  has  over  1250  paying 
subscribers,  and  earns  7  percent,  net  on  $200,000, 
which  is  its   capital    at   par.     The    concession 
and  business  have  been   transferred,   with  the 
approval  of  the  Venezuela  government,  and  the 
new  company,  the  Venezuela  Telephone  &  Elec- 
trical Appliances  Company  (limited)  of  London 
undertakes  to  extend  the  business  throughout  the 
country,  wherever  a  paying  system  can  be  es- 
tablished, and  for  that  purpose  has  taken  over 
the  Tropical  American   Telephone  Company's 
contract,  and  already  purchased  about  £7, 500  of 
new  supplies,  instruments  and  apparatus,  includ- 
ing multiple  switchboards,  iron  poles,  Bell  and 
Blake  telephones  and  transmitters,  and  expects 
to   expend    about    /io,ooo    more    during    the 
present  year.     All  this  business  comes  to  the 
Tropical   American    Telephone   Company,    the 
assignee  of  the  inventors  in  South  and  Central 
America.     This  is  the  field  where  the  American 
Telephone  Company  Consolidated,  so  called,  at- 
tempted to  do  a  business  in  competition  with 
the  Inter-Continental  Telephone  Company,  un- 
der an  alleged  concession  from  the  Venezuela 
government,  and  which  company  raised  some- 
thing like  $ioo,ooc,   under  a  prospectus,   with 
Hon.  Benjamin  Butterworth  as  president.     When 
the  true  facts  were  shown  during  a  newspaper 
expose\  all  the  money  was  refunded  and  Mr.  But- 
terworth resigned.     The  stockholders  will  now 
realize  how  small  a  chance  they  had  to  succeed, 
and  those  who  re'nvested  their  money,  will  un- 
doubtly  lose  it  as  the  new  English  company  will 
brook  no  competition  or  interference,  and   the 
English    government  will   allow    no    injustice 
through    "duplicate"   concessions.     Mr.     Der- 
rom,  the  old  manager  for  the  Boston  concern, 
takes  charge  of  the  business  for  the  new  English 
company.     The  Inter-Continental  company  ex- 
pended about  8125,000  in  its  Venezuela  plant 
its  shares  are  held  by  a  very  few,  mostly  officers 
of  the  Tropical  American  Telephone  Company, 
which  company  is  a  hrge  shareholder  and  will 
realize  handsomely  from  the  sale,  besides  retain- 
ing a  good  customer  in  the  English  company. 
Mr.  Howard  further  says  the  Tropical  Company 
can  now  resume  its  dividends,  if  it  chooses,  out 
of  its  released  funds  from  the  proceeds  of  this 
sale      It  will  get  something  like  §40,000  cash 
by  June  1.  

PROTECTION  AGAINST  ABNORMAL  ELEC- 

■    TRIC  CURRENTS. 
To  the  Editor  of  The  Electric  Age  : 

In  the  last  issue  of  your  interesting  paper  I  saw 
an  article  headed  "The  Crandall  Electric  Pro- 
tector" you  truly  stated  "many  mechanical  de- 
vices have  been  evolved,  and  many  have  died 
through  inherent  weak  points.  In  this  line  as  in 
all  others,  however,  the  fittest  survive,  and  the  fittest 
of  this  class  of  inventions  is  the  one  we  are  about  to 
describe.  "  I  ask  in  justice  to  other  devices  of  this 
class  that  a  few  facts  may  be  put  before  the  public 
that  do  not  appear  in  your  article.  I  was  a  specta- 
tor at  the  recent  tests  made  under  the  auspices  of 
the  Boston  Board  of  Fire  Underwriters,  and  saw  a 
Crandall  Protector  destoryed  also  coils  same  as 
used  in  telephones  burnt  up  which  were  supposed 
to  be  protected  by  one  of  the  instrumeuts.  I  ask 
is  this  protection  ?  The  Crandall  Instrument  is 
limited  to  telephone  or  other  ground  lines  and  can 
not  be  used  on  a  fire  alarm  or  other  metallic  cir- 
cuits. When  connected  to  a  telephone  if  the  ab- 
normal current  is  4^  amperes  and  100  V.  with 
the  telephone  off  the  hook  the  telephone  is  not  pro- 
tected and  will  burn  out.  The  breaking  of  the 
circuit  is  not  a  desirable  feature  as  the  armature 
will  vibrate  on  back  contact  causing  a  miniature 
electric  light  on  the  protector.  As  far  as  meeting 
all  the  requirements  it  i«  false. 

Boston,  May  17,  "Fair  Play." 


WESTERN   NOTES. 


branch  office  of  the  electric  age 
35  commercial  bank  building. 

Chicago,  May  17,  1890. 

The  East  and  West  Railway  Co.  has  been 
formed  at  Pittsburg,  Kansas,  with  a  capital  stock 
of $20,000. 

St.  Charles,  Mo.,  is  agitating  the  question  of 
an  electric  light  plant  for  commercial  purposes, 
to  be  under  city  control. 

Manawa,  Iowa,  will  have  electric  lights,  the 
Council  Bluffs  City  Council  having  decided  to 
extend  the  city  plant  to  that  town. 

Michigan  Fuel  Company  has  been  formed  at 
Chicago  to  manufacture  gas  and  electricity. 
Capital  stock,  $2,000,000;  incorporators,  George 
B.  Redder,  Thomas  S.  Porter,  C.  C.  March. 

The  Atchison  (Kansas)  Street  Railway  is  re- 
ported to  have  changed  hands,  H.  J.  Ransom  of 
Des  Moines,  la. ,  and  some  Boston  parties  having 
purchased  a  three  quarter  interest  in  the  road. 
The  line  will  be  equipped  with  electricity,  the 
Sprague  system  being  employed. 

The  Illinois  Anglo-American  Storage  Bat 
tery  Co.  recently  moved  into  new  quarters  at 
177  La  Salle  street,  and  report  much  business  on 
hand  and  many  orders  coming  in  They  claim 
that  their  battery  has  passed  the  experimental 
stage  and  has  gained  the  confidence  of  the  pub- 
lic, and  they  look  forward  to  great  results  during 
the  year. 

The  Joplin  (Mo.)  Electric  Light  Plant  has 
been  sold  to  an  eastern  syndicate  who  propose 
to  build  an  immense  electric  light  and  power 
plant  and  furnish  power  for  running  mining 
machinery  as  well  as  furnish  light.  Ample  water 
power  has  been  secured  to  drive  the  electrical 
machinery,  and  the  new  company  will  invest 
$200,000  in  the  enterprise. 

W.  P.  At>ams  &  Company  will  now  take  care  of 
the  Western  agency  for  the  Mclntosh-Seymour 
engine,  that  firm  succeeding  J.  A.  Grant  &  Com- 
pany in  this  city.  Mr.  Adams  is  well  known 
in  electrical  circles,  having  been  connected  with 
the  International  Thomson-Houston  Company. 
Mr.  J.  E.  Wilson,  the  other  member  of  the  com- 
pany, has  been  for  some  years  in  the  engine 
business  and  has  been  in  the  Chicago  office  of 
the  Mclntosh-Seymour  since  it  was  first  estab- 
lished. The  office  of  the  company  is,  as  be- 
fore, 103  Adams  street. 

New  Railway  System. — The  rapid  transit  prob- 
lem which  has  been  absorbing  the  attention  of 
Detroit,  Mich.,  for  some  time  has  resulted  in  the 
offering  of  another  solution.  The  Detroit  City 
Railway  Company  have  been  for  some  months 
experimenting  with  storage  batteries,  and  while 
very  satisfactory  results  have  been  attained,  the 
company  have  been  at  the  same  time  conducting 
other  experiments,  the  result  of  which  is  the 
proposed  new  system,  of  which  Mr.  R.  Van 
Renssellaer  Sill  is  the  inventor.  Trolley  wires, 
whether  overhead  or  in  conduits,  and  storage 
batteries,  have  no  place  in  the  new  system,  the 
current  being  carried  from  the  dynamo  through 
an  insulated  wire  placed  underground  between 
the  rails  of  the  track.  The  track  is  divided  elec- 
trically into  sections  and  the  current  passes  from 
the  main  line  by  means  of  conductors  through  a 
converter  and  switch  on  the  surface  and  to  one 
rail,  thence  through  the  wheels  on  that  side  to 
the  motor  on  the  car,  and  returns  by  means  of 
the  wheels  and  rail  on  the  other  side.  Mr.  Sill 
has  been  experimenting  with  the  system  for  a 
year,  and  it  is  said  to  work  to  the  entire  satisfac- 
tion of  the  company,  experimentally.  An  80 
ampere  current  with  an  E.  M.  F.  of  from  o  to 
150  volts,  according  to  the  speed  at  which  the 
car  is  running,  operates  the  system,  and  the 
current  will  pass  through  only  that  section  of  the 
track  over  which  the  car  is  passing.  It  is  esti- 
mated that  $5,000  per  mile  will  equip  a  road 
exclusive  of  car  equipments.  A  trial  will  be 
made  on  the  company's  road  within  a  month  or 
two. 


THE    ELECTRIC    AGE. 


Mr.  T-  H.  Reid  is  out  of  the  city  on  a  trip  to 
California.  He  will  spend  about  six  weeks  in 
the  west  looking  after  business  interests. 

Mr.  Charles  P.  Williams,  the  Pennsylvania 
representative  of  the  North  American  Construc- 
tion Company,  was  in  Chicago  on  business  last 
week. 

The  National  Electric  Construction  Co.  have 
recently  placed  a  2C-light  2000  candle  power 
dynamo  of  the  Schuyler  system  in  their  station 
at  14  and  16  Calhoun  Place,  Chicago. 

The  Kickapoo  Transit  Compant  has  been  formed 
at  Springfield,  Mo.  ;  capital  stock.  $20,000; 
incorporators,  W.  H.  Park.  C.  A.  Walterhouse, 
William  Reinhoff,  J.  D.  Williams  and  others. 

The  North  American  Constructon  Company 
are  erecting  an  electric  plant  in  Youngs- 
town,  Ohio,  which  will  consist  of  five  alternat- 
ing incandescent  dynamos  of  the  Westinghouse 
system. 

The  Merrill  (Wis.)  Railway  A:  Lighting  Co. 
will  install  an  electric  street  railway  system  in 
that  city,  the  Westinghouse  apparatus  being 
used.  Work  has  been  begun  on  the  road  and 
the  line  is  to  be  in  operation  within  seventy 
days. 

The  Sperry  Electric  Company  shipped  a  50- 
light  arc  dynamo  to  the  Paterson  Illuminating 
Company,  Paterson,  N.  J.,  this  week  They 
are  well  pleased  with  the  results  obtained  from 
their  new  large  size  dynamos,  several  of  which 
have  recently  been  installed. 

The  Knapp  Electrical  Works,  of  this  city, 
were  visited  with  a  fire  on  the  13th,  the  damage 
done  by  fire  and  water  probably  amounting  to 
53.000.  The  loss  is  fully  covered  by  insurance. 
Mr  M.  A.  Knapp  was  at  the  time  in  New  York, 
but  upon  receipt  of  the  news  was  qu;ckly  at 
home  The  company  is  at  business  as  usual, 
and  has  experienced  but  slight  inconvenience 
in  the  matter. 

New  Companies. — Cairo  Electric  Street  Car 
Line,  Ca;ro,  111.;  capital  stock,  gioo.oco.  West 
Duluth  Electric  Company,  West  Duluth.  Minn.; 
capital  stock  $50,000.  Calumet  Electric  Street 
R  ulroad  Company,  Chicago,  111. ;  capital  stock, 
$50,030.;  to  construct  a  street  railway  line  from 
some  point  in  Chicago  to  the  boundary  line 
between  Illinois  and  Indiana.  Incorporators, 
N.  K.  Fairbank,  Joel  D.  Harvey,  William  V. 
Jacobs,  Otho  S.  Gaither,  and  S.  E.  Gross.  This 
company  is  considering  both  the  overhead 
electric  and  the  storage  battery  systems  and  ex- 
pect to  have  the  first  four  miles  of  their  line  un- 
der way  in  a  short  time.  The  capital  will  be  in- 
creased as  rapidly  as  needed. 

The  Pennock  Electric  Railway  System  is  to 
be  installed  on  Capt.  John  Hall's  road  in  Pecia, 
111.,  Mr.  George  B.  Pennock,  manager  of  the 
Pennock  Company,  having  secured  a  contract 
for  eight  motor  cars  equipped  with  their  system. 
The  motive  power  for  this  system  is  furnished 
by  a  primary  battery,  for  which  the  inventor 
makes  strong  claims.  A  single  cell,  it  is  said, 
will  supply  a  current  of  50  amperes  at  an  E  M.  F. 
of  2  volts  for  about  five  minutes  when  a  short  rest 
will  restore  it  to  its  normal  condition.  Tne  mo- 
tor cars  will  be  15  feet  in  length,  and  weigh  not 
to  exceed  6,000  pounds,  and  each  will  carry 
180  cells  of  battery.  The  cells  will  be  arranged 
in  sections,  and  by  means  of  an  automatic  switch 
the  sections  will  be  called  into  use,  one  after  an- 
other, for  a  period  of  five  minutes  each,  thus 
permitting  each  set  to  be  restored  to  its  full 
working  condition  before  being  called  to  again 
perform  work.  The  complete  system  will  cost 
about  $24, ceo,  or  $3,000  per  car,  and  the  cost 
of  maintenance  is  estimated  by  the  inventor  to 
be  not  to  exceed  four  cents  per  car  per  mile. 
The  motors  used  will  be  specially  wound  for 
40  volts  and  150  amperes.  The  Pennock  cell 
consists  of  a  carbon  box  17x5x5  inches, 
closely  fitting  within  which  is  a  porous  cup 
containing  solution  and  the  zinc  element. 


The  Westinghouse  Electric  Company  began 
work  on  the  12th  inst.,  on  an  electric  street  rail- 
way in  Pittsburg.  Kansas.  The  line  is  to  be 
about  iy2  miles  in  length,  double  track  being 
laid  part  of  the  distance.  This  will  be  the  first 
plant  erected  by  the  Westinghouse  Company, 
and  they  are  sparing  no  pains  to  make  it  a  model 
installation. 

W.  P.  Adams  A:  C  MPAKY,  western  representa- 
tive of  the  Mclntosh-Seymour  engine,  are  to  be 
congratulated  upon  the  sale  of  two  200-horse 
power  engines,  made  this  week,  to  the  Chicago 
Edison  Company  for  their  Adams  street  station. 
The  Chicago  Edison  Company  have  been  for 
some  time  looking  into  the  various  engines,  and 
their  having  finally  selected  this  make,  together 
with  the  recent  sale  of  600-horse  power  by  the 
same  firm  for  the  new  Wisconsin  Central  Depot, 
speaks  well  for  the  Mclntosh-Seymour  engine 
and  their  western  agents.  This  firm  has  some- 
thing new  in  the  shape  of  a  5O0-horse  power 
tandem  double  compound  engine,  designs  of 
which  are  in  their  western  office.  Two  of  these 
engines  have  been  sold  in  Salem,  Mass.,  and  are 
giving  splendid  results. 

The  Wisconsin  Electric  Club  took  formal 
possession  of  its  rooms  in  the  Plankinton  Block, 
Milwaukee,  and  held  its  opening  banquet 
Thursday  evening,  May  15th.  At  the  close  of 
the  elaborate  banquet  an  original  poem  was  read 
by  Mr.  Bradshaw,  electrician  of  the  New  Insur- 
ance Building,  which  was  followed  by  a  talk 
from  the  president.  Toasts  were  responded  to 
as  follows  :  "The  Advancement  and  Application 
of  Electricity  in  Our  City, "  John  B.  May.  ' '  Elec- 
tric Cranks,''  E.  H.  Bottum.  "Electric  Cranes," 
A.  J.  Shaw.  "What  I  don't  Know  about  Elec- 
tricity," D.  J.  Whitmore.  'The  Electric  Tele- 
graph," Peter  McGill.  "The  Telephone,"  John 
D.  McLeod.  "Automatic  Fire  Alarm,"  William 
C.  Schaefer.  "Electrocution,"  Harry  Sawyer. 
"Electric  Cars,"  John  A.  Hinsey.  "Storage 
Batteries,"  Alex.  Bevan.  "The  Electric  Press," 
J.  B.  O'Hara.  "The  People  and  Electricity.' 
R  C.  Spencer.  "The  Phonograph,"  H.  D. 
Goodwin.  F.  M.  I. 

ELECTRICAL  TEST  INSTRUMENTS. 


STORAGE  BATTERY  PLANT. 


Philadelphia  has  the  reputation  with  some  of 
being  rather  slow  and  conservative  but  it  is  in- 
teresting to  notice  that  Queen  k.  Co.  the  well 
known  makers  of  electrical  test  instruments, 
have  apparently  outgrown  their  surroundings 
and  are  building  up  a  wonderful  business  in  their 
line.  Until  within  the  last  two  or  three  years 
practically  all  the  measuring  apparatus  used  in 
this  country  was  imported  from  abroad,  a 
popular  feeling  existing  that  the  value  of  an 
instrument  was  enhanced  if  a  foreign  name  ap- 
peared on  it.  We  are  glad  to  say,  however, 
that  such  is  not  the  case  now.  Queen  ft  Co. 
have  demonstrated  that  they  can  make  electri- 
cal test  instruments  at  least  equal  in  quality  to 
the  best  of  foreign  makes,  and  as  reasonable  in 
price.  They  are  finding  customers  for  their 
standard  resistance  boxes,  portable  testing  sets, 
ammeters,  voltmeters  and  their  specialties,  in 
all  parts  of  the  United  States  and  have  even  had 
inquiries  from  abroad.  They  report  a  recent 
large  sale  to  the  Northwest,  comprising  Ayrton  A.- 
Perry instruments,  portable  testing  sets,  Cardew 
voltmeters,  tachometers,  etc.,  to  the  amount  of 
about  $1,500.  This  is  a  sample  of  the  demand 
for  their  apparatus.  We  are  informed  that  a 
new  an*l  enlarged  edition  of  their  catalogue 
1-66  is  in  the  printer's  hands  now.  It  will  pay 
all  who  desire  a  copy  to  correspond  with  them. 

Recreation. — The  employes  of  two  English 
Electrical  concerns  recently  played  a  matched 
game  of  cricket.  It  would  be  helpful  to  American 
Electrical  industries  if  their  employ6s  would  in- 
dulge in  a  friendiy  contest  now  and  then  on  the 
base  ball  field. 

Personal. — Mr.  W.  H.  McKinlock,  of  the 
Central  Electric  Co.,  Chicago,  is  in  town. 


There  is  now  established  a  storage  battery 
plant  composed  of  sixty  300  ampere  cells  made  ; 
by  the  Pumpelly  Storage  Battery  Company,  at 
the  Erie  Flat,  cor.  of  37th  street  and  Lake  ave., 
Chicago,  which  furnishes  the  flat  with  one  hun- 
dred lights  from  10  p.  m.  to  early  morning  con-  , 
tinuously.  This  plant  is  charged  from  7  o'clock 
p.  m  ,  when  the  dynamo  starts  up,  until  10.30 
p.  m.,  and  while  the  dynamo  is  furnishing  200 
lights  during  that  time  it  is  also  charging  the  ) 
battery  of  60  cells.  This  is  done  in  the  follow- 
ing way  :  The  dynamo  is  a  Thomson-Houston  | 
compound  wound  incandescent  machine  of  300 
light  capacity,  furnishing  a  current  of  170  am- 
peres, and  no  volts.  This  necessitates  ihe 
charging  of  the  batteries  in  parallels  of  two,  that 
is  thirty  cells  in  each  series.  The  dynamo  at  . 
present  has  to  furnish  to  the  lights  in  the  build- 
ing a  current  100  amperes,  and  has  about  70 
amperes  to  spare.  These  70  amperes  are  divided  j 
by  a  simple  method  of  switches  between  the  two 
series  of  batteries,  35  amperes  going  to  each, 
from  7  o'clock  until  10.30,  thus  putting  into  the  ; 
battery  what  may  be  called  in  general  par'ance  . 
122  amperes.  After  10.30  p.  m.  one  hundred  j 
lights  are  needed  in  the  halls  and  other  places 
until  early  morning,  say  five  hours,  which  woi  Id 
be  150  amperes.  Hence  the  battery,  when  in- 
stalled, is  charged  with  3C0  amperes ;  as  it 
loses  each  night  about  50  amperes  more  than 
is  put  into  it.  The  first  charge  is  called  upon 
to  furnish  the  extra  current  for,  say  three  nights, 
and  on  the  third  day  the  dynamo  is  started  up 
early  in  the  afternoon  and  charges  the  eels  with 
a  cuirent  of  100  amperes,  50  to  each  series.  The  \ 
charging  current  in  this  case  is  taken  from  the 
dynamo  by  cutting  out  the  series  coil,  and  mak- 
ing a  shunt  wound  dynamo  of  it  as  far  as  the 
battery  current  is  concerned.  Two  Rheostats, 
lately  invented  by  Foree  Bain,  are  placed  one  in 
each  series  of  cells,  with  an  Ed:son  Ampere- 
meter connected,  so  that  the  current  going  10 
each  series  of  batteries  can  be  evenb  controlled, 
a  very  important  point,  since  one  cell  in  the  se- 
ries of  less  internal  resistance  than  the  others 
might  be  the  means  of  carrying;- 11  the  current, 
leaving  one  of  higher  resisance  without  a 
charge.  The  plant  gives  great  satisfaction  and 
comfort  to  the  occupants  of  the  beautiful  build- 
ing. Although  the  house  is  piped  for  gas,  none 
seems  now  to  be  needed,  and  the  entie  plant  is 
run  with  nearly  the  same  amount  of  coal  thai 
would  be  burned  did  the  dynamo  shut  down  at 
10:30  and  the  occupants  of  the  flat  use  gas  for 
the  rest  of  the  time.  The  light  from  the  ba  tery 
is  for  at  least  two  hours  much  better  and  clearer 
than  from  the  dynamo,  and  after  that  quite  as 
good.  The  manner  of  connecting  with  this 
style  of  dynamo  was  planned  by  Mr.  Harry  Os- 
born  who  has  charge  of  all  the  lighting  plants 
for  the  Pumpelly  Company,  and  it  works  admir- 
ably. 

New  Signal  Systen  for  Railway  Traffic. — 
Captain  A.  Frassinari,  First  Lieutenant  Del 
Buono,  and  Commander  J.  Nigra,  manager  and 
proprietor  of  the  electrotechnical  istablishment 
in  Alessandria,  have  invented  an  e'ectric  signal 
system,  the  object  of  which  is  to  ensure  safety 
in  railway  traffic  and  to  advoid  collisions.  The 
Italian  Minister  of  War  has  invited  the  inventors 
to  Rome  in  order  to  test  the  system,  and  the 
Minister  of  Public  Works  is  expected  to  help  in 
the  trials.     Details  of  the  system  are  not  given. 

Lights  Going  Out. — For  a  year  or  more  the 
buoys  marking  the  channels  in  New  York  harbor 
have  been  lighted  by  electricity  to  enable  the  mari- 
ners to  reach  the  city  by  night  as  well  as  by  day, 
but  their  lights  are  now  likely  to  go  out  through  the 
exhaustion  of  the  appropriation  for  their  main- 
tenance. These  lights  are  connected  with  shore 
through  sub-marine  cables,  and  have  given  good 
satisfaction  to  navigators.  The  latter  will  have  to 
feel  their  way  in  the  dark  when  the  lights  are  out 

Erg-ten. — This  term  is  disposed  to  designate 
ten  million  ergs,  or  1  X  to10  =   10,000,000. 
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THE  ALTERNATING  TRANSFORMER  SYS- 
TEM IN  SOUTH  AMERICA. 

A  correspondent  of  the  London  Electrical  Re- 
view, writing  on  the  above-named  subject,  says  : 
The  alternating  transformer  system  which  has 
only  of  late  been  introduced  into  South  America 
finds  there  continued  and  very  satisfactory  ex- 
tension. This  fact  is  the  more  significant  as  the 
industrial  development  of  the  South  American 
States  is  still  in  a  very  primitive  stage  ;  and, 
indeed,  South  America  derives  its  supplies  of 
industrial  articles  almost  exclusively  from 
Europe.  The  rapid  extension  of  the  transformer 
system  is  due  in  part  to  the  demand  for  light  in 
civilized  tropical  regions  (which  is  much  more 
intense  than  in  northern  countries),  and,  in  part, 
to  the  very  high  prices  of  gas  in  the  South 
American  towns.  Hence  the  competition  ol  the 
electric  light  is  easy  and  tempting,  which  induces 
the  erection  of  extensive  electric  works.  For 
such  installations,  at  least  in  large  towns,  the 
use  of  the  transformer  system  is  the  cheapest 
and  the  most  convenient,  especially  as  in  South 
America  there  is  no  objection  to  the  application 
of  aerial  leads  on  a  large  scale. 

The  first  application  of  the  transformer  sys- 
tem was  at  Montevideo  with  two  machines,  each 
of  80,000  watts,  erected  in  1887  by  MM.  Luis 
Podesta  and  Luis  Topolansky.  After  this  in- 
stallation had  been  set  in  successful  action,  its 
owners  succeeded  in  floating  a  large  electric 
company,  which  was  constituted  under  the  title 
"La  Uruguya,"  and  after  obtaining  a  concession 
for  the  electric  lighting  of  the  city,  it  erected 
large  works  with  six  machines  of  the  Ziper- 
nowsky  type,  W6 ,  collectively  of  the  capacity  of 
480,000  watts,  which  have  been  already  in  suc- 
cessful operation  for  nearly  a  year.  Certainly 
the  working  conditions  are  still  rather  South 
American,  as  is  shown  very  drastically  in  the 
following  interesting  extract  from  a  letter  of  the 
managing  engineer.     He  writes  : 

"Spring  is  now  beginning,  and  the  street 
boys  have  begun  their  usual  games,  slinging, 
aiming  stones  at  the  porcelain  insulators  on  the 
supports  of  the  leads,  kite  flying,  etc.  It  is 
needful  to  keep  a  sharp  eye  on  the  primary  leads. 
Three  men  go  about  all  day  armed  with  long 
poles  in  order  to  knock  down  kite-tails  from  the 
leads." 

Of  still  greater  interest  is  the  subjoined  ex- 
tract from  another  report  : 

"We  must  watch  lest  the  lamp-lighters  of  the 
gas  company,  who,  from  intelligible  reasons 
are  the  sworn  foes  of  the  electric  light,  do  some 
mischief.  There  are,  even  in  our  own  staff, 
some  men  who,  from  ill-will,  seek  to  play  tricks 
on  their  fellows.  For  half  the  town  I  have  thirty 
men  in  this  service,  as  well  as  some  secret  in- 
spectors, armed  with  knives,  who  look  out  for 
the  mischief  makers.  I  myself  often  enough 
range  the  streets  by  night,  accompanied  by  my 
first  offical,  with  loaded  revolvers  in  our  pock- 
ets. The  chiefs  of  the  wire  and  lamp  inspectors 
are  on  horseback,  as  also  myself  and  my  chief 
official,  and  as  soon  as  any  mischief  begins  we 
gallop  up  from  all  sides." 

As  an  interesting  detail  in  the  execution  of  the 
electric  works  at  Montevideo,  I  may  mention 
that  the  condensing  water  for  this  installation  is 
drawn  from  the  sea  at  a  distance  of  250  metres. 
The  condensation  arrangements  have  been  sup- 
plied by  Tangye  Bros.,  Limited,  of  Birmingham. 
At  Buenos  Ayres  an  installation  is  in  course 
of  erection  with  two  alternating  current  ma- 
chines of  the  type  A8>  each  for  320,000  watts 
(consequently  a  joint  capacity  of  640,000  watts). 
The  electric  machines  and  transformers,  as  well 
as  the  steam  engines,  have  been  already  sup- 
plied, the  former  by  Ganz  &  Co.,  of  Buda-Pest, 
the  latter  by  the  Machine  Company  of  Briinn. 
Both  the  steam  engines  (of  600  H.  P.  each)  and 
the  alternating  current  machines  make  125 
revolutions  per  minute,  and  are  in  direct  con- 
nection, so  that  the  magnet  wheel  of  the  alter- 
nating current  machine  forms  the  fly-wheel  of 
the  steam  engine. 


At  Mercedes  a  transformer  installation  for 
lighting  the  town  has  been  erected.  An  alter- 
nating current  machine  of  the  type  A7,  for  160,- 
000  watts  is  here  in  use.  It  is  driven  by  means 
of  a  band  by  an  engine  of  300  H.P.,  supplied 
by  Ruston,  Proctor  &  Co.,  of  Lincoln.  A  sec- 
ond engine  is  to  be  procured  by  way  of 
reserve. 

In  Brazil  the  transformer  system  is  being 
worked  by  an  electric  company  at  San  Paulo. 
It  was  founded  in  1887  under  the  style  "Mar- 
ques Monthe  y  Ca.,"  and  wished  to  begin  with 
erecting  a  large  transformer  installation  at  San 
Paulo.  But  the  slender  means  of  the  company 
did  not  permit  the  completion  of  the  works 
which  they  had  commenced.  They  had  to 
confine  themselves  to  the  erection  of  a  small 
continuous  current  installation,  driven  by  a 
locomotive  for  lighting  up  a  limited  district  of 
the  town.  Last  year  the  company  was  re- 
organized with  an  accession  of  fresh  capital, 
and  the  undertaking,  thus  strengthened,  adopt- 
ed the  name  Companhia  Luz  Electrica  de  San 
Paulo,  and  is  occupied  with  the  erection  of  two 
electric  works  at  San  Paulo  and  Casa  Branca. 

The  installation  at  San  Paulo  is  for  the  present 
equipped  with  an  alternating  current  machine 
of  the  type  A-,  of  50,000  watts,  and  a  corres- 
ponding number  of  transformers,  the  latter  en- 
closed in  iron  cases  and  fixed  on  wooden  sup- 
ports. The  motive  power  is  furnished  by  a 
Westinghouse  engine  of  80  H.  P. 

At  Casa  Branca  there  is  used  an  alternating 
current  machine  of  the  type,  A3i  (30.000  watts), 
driven  by  a  "  Colonial "  steam  engine  by  the 
firm,  Tangye,  Limited,  of  Birmingham.  Here, 
also,  the  transformers  are  placed  in  iron  cases 
on  wooden  supports. 

Both  at  San  Paulo  and  Casa  Branca  wood  is 
used  as  heating  material  in  the  installations.  In 
Brazil  the  competition  of  the  electric  light  with 
gas  is  much  facilitated  by  the  high  price  of  gas- 
coal,  whilst  wood  for  fuel  can  be  very  cheaply 
procured  from  the  primitive  forests.  Insulated 
aerial  leads  are  used  in  both  cases. 


Shaver  Telephones. — The  Shaver  Corporation 
report  a  very  brisk  demand  for  their  acoustic 
telephones.  They  are  now  four  months  behind 
in  their  orders,  so  great  has  been  the  call  for 
these  instruments,  and  the  Corporation  asks  the 
indulgence  of  their  patrons.  The  Corporation's 
capacity  for  putting  out  their  telephones  will,  in 
thirty  days,  be  doubled  and  with  these  increased 
facilities  delays  in  filling  orders  will  be  avoided 
in  the  future.  In  this  connection  some  figures 
will  be  of  interest :  Two  hundred  girls  have 
been  engaged  for  nearly  four  months  in  mailing 
advertising  circulars  of  the  Shaver  Corporation. 
They  mailed  100,000  circulars  per  day  for  over 
three  months.  Altogether  10,000,000  circulars 
were  sent  out.  It  cost  thousands  of  dol'ars  to 
do  this  but  it  pays  to  advertise  liberally.  The 
increased  business  of  the  concern  is  abundant 
evidence  of  the  truth  of  the  business  maxim  that 
advertising  pays. 

Personal  Notice. — National  Electric  Manu- 
facturing Company,  of  Eau  Claire,  Wis.,  have 
established  an  eastern  agency  in  this  city,  at  50 
Broadway,  with  Mr.  Z.  Latshaw  as  manager. 
A  construction  company  has  also  been  formed 
in  connection  with  the  office.  Mr.  Latshaw  is 
well-known  in  the  electrical  field,  having  been 
the  New  York  agent  of  the  United  Gas  Improve- 
ment Company,  of  Philadelphia,  and  operating 
the  Heisler  System.  The  National  Company  are 
to  be  congratulated  on  securing  one  of  the 
brightest  and  most  competent  men  in  their  line. 

The  International  Telegraph  Congress. — Out 
of  the  150  invitations  to  take  part  in  the  Con- 
gress at  Paris,  90  have  been  accepted  ;  37  gov- 
ernment administrations  and  53  telegraph  com- 
panies are  included  in  the  latter  number.  The 
festivities  in  honor  of  the  congress  will  be  a  ban- 
quet, an  evening  at  the  opera,  and  two  official 
receptions  and  entertainments  at  Compiegne  and 
Versailles. 


LARGE  ELECTRIC  RAILWAY    CONTRACT. 

Nothing  is  more  indicative  of  the  rapid  growth 
and  development  of  the  South  than  the  manner 
in  which  the  towns  and  cities  in  that  part  of  the 
Union  are  adopting  electricity  for  illuminating 
purposes  as  well  as  for  operating  all  kinds  of 
machinery.  The  street  car  service  is  also 
undergoing  a  revolution  or  transformation  in 
that  section  at  a  rapid  rate,  and  the  time  is  not 
far  distant  when  the  southern  mules,  with  all  their 
mulish  tricks  and  vices,  will  be  relegated  to  other 
service  than  that  of  hauling  street  cars  through 
the  handsome  cities  and  prosperous  towns  now 
springing  up  in  every  southern  state. 

Among  the  most  prominent  cities,  which 
nature  appears  to  have  specially  designed,  by 
reason  of  its  fine  geographical  position  and 
almost  illimitable  mineral  resources,  to  speedily 
become  the  metropolis  of  the  Sunny  South,  is 
Birmingham,  Ala.,  the  citizens  of  which  are  as 
full  of  sand  as  the  citizens  of  the  great  English 
town  of  Birmingham,  the  metropolis  of  the 
Midlands,  after  which  it  is  named.  The  rate  at 
which  this  southern  city  is  growing  is  simply 
phenomenal ;  and  within  the  last  few  days  there 
has  been  commenced  there  an  undertaking  sur- 
passing anything  of  the  kind  ever  before  at- 
tempted, and  placing  Birmingham  in  the  front 
rank  of  American  cities.  This  is  the  consolida- 
tion of  the  Birmingham  and  Bessemer  Railway 
Company,  and  the  Union  Railway  Company, 
under  the  title  of  the  Birmingham  Railway  and 
Electric  Company,  which  company  will  now 
operate  from  sixty  to  one  hundred  miles  of  road, 
the  entire  length  of  which  will  be  equipped 
with  electricity. 

This  equipment  will  necessitate  an  outlay  of 
well  nigh  $2,000,000,  and  the  contract  for  the 
entire  undertaking  has  been  placed  with  the 
Thomson-Houston  Electric  Company.  The 
consummation  of  this  colossal  undertaking  is 
due  to  the  enterprise  and  fine  business  capacity 
of  Mr.  T.  T.  Hillman,  one  of  the  most  brainy, 
popular  and  successful  men  in  the  South,  who, 
in  this  great  undertaking  has  associated  with 
him  some  of  the  strongest  men  of  Birmingham. 
This  gentleman  owns  rich  coal  and  iron  inter- 
ests and  may  be  considered  one  of  the  commer- 
cial leaders.  He  is  also  a  self-made  man  and 
stands  deservedly  high  in  business  circles. 

Mr.  Hillman  has  been  elected  President  of  the 
newly  consolidated  company  and  Mr.  Robert 
Jennison,  Manager.  The  company  will  at  once 
place  contracts  for  rails,  car  bodies,  engines  and 
boilers  for  the  central  power  station  which  is  to 
be  equipped  with  a  steam  plant  of  2, 500  horse 
power  capacity.  The  overhead  construction 
will  be  adopted,  the  centre  iron  pole  being  used  for 
supporting  the  conductors. 

This  consolidation  and  the  placing  of  the  con- 
tract with  the  Thomson-Houston  Electric  Com- 
pany has  created  quite  a  breeze  in  many  parts 
of  the  South,  and  it  is  a  positive  fact  that  already 
its  effect  is  being  felt  among  speculators  and 
prospective  settlers  and  the  markets  are  strength- 
ening in  every  direction.  The  undertaking  is 
considered  by  representative  men  to  be  fraught 
with  good  for  the  entire  South. 


The  Ferranti  System  in  France. — The  Fer- 
ranti  system  appears  to  be  meeting  with  con- 
siderable success  in  France.  The  Compagnie 
Nationale  d'Electricit6  has  at  the  present  mo- 
ment Ferranti  machines  in  operation  at  the  Paris 
Municipal  station,  at  Nancy,  Rethel,  Vierzon, 
Sens,  Melun,  and  Havre,  and  concessions  have 
just  been  obtained  at  Nimes,  a  town  of  70, coo 
inhabitants,  and  at  Troyes  (Aube),  a  town  of 
65,000  inhabitants.  Some  successful  public  tests 
were  also  made  a  few  days  ago  at  Paris  with  an 
arc  lamp  designed  by  M.  O.  Pattin,  which  it  is 
intended  to  run  in  connection  with  the  Ferranti 
system. 

Eddy  Currents. — Armature  cores  are  lami- 
nated for  the  purpose  of  avoiding  the  formation 
of  eddy,  or  Foucault  currents. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS    ISSUED    MAY 
13TU. 


roplating  Bath  for  Copper.  Wm. 
B.  Hollingshead,  Bronxville.  N".  Y.,  assignor  to 
James  G.  Batterson,  Hartford,  Conn.  Filed 
Sep:  J8a. 

Electrical  Trr.  n  of  Power. 

Rudolph  M.  Hunter.  Philadelphia,  Pa.,  assignor 
to  the  Thomson-Houston  Electric  Company  of 
Connecticut  Original  application  filed  Nov.  18, 
j.  Divided  and  this  application  filed  Feb. 
:-     :  ■ 

♦27,512.      Electric    Switch.     Ocron    S.   P.att, 
Bridgeport,  Conn.     Filed  Oct  3:    18! 

-  523.     Elect:  :h.     Ocron   S.     Piatt, 

Bridgeport,  Conn.     Filed  Oct  31.  1S89. 

Electric  Current  Regulator.      Ernest 
P.  Warner,  Chicago,  111.     Filed  Feb.  3,  1890. 
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SO.     -2~    ~2i. AUTOMATIC    ELECTRIC    CIT-OUT. 

Stopping  Mechanism  for  Knitting- 
Machines.  James  T.  Ashworth,  Bristol,  Conn. 
Filed  May  2- 

Lightning  Arrester.  Louis  Bell, 
Lafayette,  Ind.     Filed  Nov.  7,  1S89. 

System  of  Electrical  Distribution. 
Louis  Bell,  Lafayette,  Ind.    Filed  Nov.  -.  1: 

Fuse  Block.  Charles  F.  Brush, 
Cleveland.  Ohio.      Filed  Nov.  21,  1889. 

I ;  -  ■  -  ..     Electric  Prod  Pole     John  M.  Bur- 
ton, Wichita.  Kans.     Filed  Mar.  18,  1890. 

■  569.     Trolley    Arm    for    Electric    Cars, 
liam  F.  Harriman,  Des  Moines,  Iowa.   Filed 
Feb.  24,  1890. 


NO.    4:7    "S9. SECONDARY    BATTERY. 

Alternating  Current  Apparatus. 
Edward  Heyman  and  Frank  W.  Heyman,  Bos- 
ton, assignors  to  James  E.  Maynadier,  trustee, 
Taunton,  Mass.     Filed  June  io, 

427  574         Elec:r;c     Heater.       Benjamin    C. 
Howard.  Baltimore.  Md.     Filed   Dec.  2;      - 

Guide  for  Wheels.     Henry 

A.  Marks.  Lynn,  Mass.     Filed  Feb.  24,  1890. 

Magnet     Francis   J.    Pat- 
ten, New  York,  N.  Y.     F:!ed  Dec.  28,  1889. 

-: "     .  ten   Board   Test 

tern.  Charles  E.  Scribner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  same 
place.     Filed  Dec.  - 

- :       . .  b  Board.    Charles  E.  Scribner, 

Chicago,   111.,  assignor  to  the  Western  Elec 


Company,  same  place.  Filed  July  16,  1886. 
Renewed  Feb.  24,  iJ 

023.  Te>t  Circuit  for  Multiple  Switch 
Boards.  Charles  E.  Scribner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  same 
place.     Filed  June  1.  1888.     Renewed  Feb.  M 

*>24.  Multiple  Switch  Board  Test  Circuit. 
Charles  E.  Scribner.  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  same  place. 
Filed  June    1,  1888.     Renewed  Feb.  24,  1S90. 

- 1  -  Trolley    or    Collector   Wheel    for 

Electric  Railways.  Sidney  H.  Short,  Cleveland, 
Ohio.     Filed  Mar.  if.  185 

-.-  674.  Carbon  Brush  for  Motors.  Leo 
Daft,  PlainSeld,  N.  J.,  assignor  to  the  Daft 
Electric  Light  Company,  New  York,  N.  Y. 
Filed  May  23,  1S89. 

_ :  -  •  -         Electro  Matrix   Machine.     George 
A.     Goodson,     Minneapolis,     Minn.,     assignor 
to  the  Minneapolis  Electro  Matrix  Compa. 
same  place.     Filed  Mar.  23,  1889. 

427,5  Composition  for  Supports  for  Sec- 

ondary Battery  Electrodes.  Walter  F.  Smith, 
Philadelphia,  Pa.,  assignor  to  the  United  Elec- 
tric Improvement  Company,  Gloucestor  City,  N. 
J.     Filed  Sept  10,  1889. 

- :  -  -  :  Fire  Alarm  Regulator.  Clarence 
J.  Spike  and  Hedley  V.  McLeod,  Halifax.  Nova 
Scotia,  Canada,  assignor  of  one-half  to  Arthur 
C.  Hawkins,  same  place.     Filed  Nov.  19,  1889. 

427  724  Automatic  Electric  Cut  Out.  Ed- 
ward M.  Bentlev.  New  York.  N.  Y.  Filed  Mar. 
16,  1 

-;-  725.  Electric  Railway.  Edward  M. 
Bentley,  New  York.  N.  Y.      Filed  Aug.  9,  1888. 

427  -.  Contact  Device  for  Electric  Rail- 
ways. Edward  M.  Bentley,  New  York,  N.  Y. 
Filed  June  5    : : 

427  742.  Telephone  Exchange  Apparatus. 
John  J.  Cart)  New  York,  N.  Y  ,  assignor  to  the 
Western  Electric  Company,  Chicago,  111.  Filed 
Mar.  23.  1SS9. 

- :  -  -- '  Electrical  Conductor  for  the  Trans- 
mission of. Power.  William  J.  Cordley,  Rich- 
mond, Ya. .  assignor  of  one-half  to  Walter  D. 
Moses,  same  place.     Filed  Aug.  6.  1S89. 

427  -48.  Electric  Meter.  Stanley  C.  C.  Cur- 
rie,  Philadelphia,  Pa_,  assignor  to  the  United 
Electric  Improvement  Company,  Gloucester 
City.  N.  J.     Filed  Nov.  25,  1889. 

-;-  749.  Method  of  Measuring  and  Register- 
ing Electric  Energy.  Stanley  C.  C.  Currie, 
Philadelphia,  Pa.,  assignor  to  the  United  Elec- 
tric Improvement  Company,  Gloucester  Citv.  N. 
J.     Filed  Nov.  3 

427.751.     I  ertec     Sebastian  Z. 

de  Ferranti,  Hampstead,  Countv  of  Middlesex. 
England.  Filed  Oct  10,  1S88.  Patented  in 
England,  France,  Belgium  and  in  Italy. 

1*7  -62.  Electric  Signal.  Josef  Haas,  Jr., 
Yienna,  Austria-Hungary.     Filed  July  10,  1889. 

427,781  tro    Pneumatic  Clock  System. 

Carl  A.  Mayrhofer,  Berlin,  Germany,  assignor, 
by  mesne  assignments,  to  the  Electro  Pneumatic 
Time  Compa:  v.  New  York,  N.  Y.  Filed  Dec. 
5l  1889. 

-83.  Elect'ic  Circuit  Closer  for  Railway 
Signals.  Frank  E.  Morgan  and  Frederic  A. 
Lane,  New  Haven,  Conn.     Filed  June  17 

- :  -  "  •  5  Secondary  Battery  Electrode. 
James  F.  McLaughlin,  Philadelphia,  Pa.  Filed 
M:.r.   17.  1 S 

427  -89.       Secondary    Battery.     Thomas    F. 

Brooklyn.   N.    Y. ,    assignor  of  one-half 

to  John  W.  Carter  and  Harry  Carey,  both  of 

same   place.     Filed    Dec.    B  Renewed 

Apr.  9,  t 

- ;  -  ■ .  j  Fuse  Plug.  William  A.  Anthony, 
Hartford,  assignor  to  the  Mather  Electric  Com- 
pany, Manchester.  Conn.     Filed  Feb.  23,  18S9. 

- ;  -  J76.  Telegraph  Key.  John  S.  Kaylor, 
Bismarck,  111.     Filed  Aug.  26,  1S89. 

♦27,878.     Guard  and  Stay  for  Electric  Rail- 


way wires.  Conrad  J.  Kilian,  Milwaukee,  Wis^ 
assignor  of  one-half  to  Dustin  Atwood,  same 
place.     Filed  Dec.  30,  1889. 

127  S79.  Electric  Indicator.  Frederic  A. 
Lane,  New  Haven,  Conn.,  assignor  to  the  New 
Haven  Clock  Company,  same  place.  Filed 
Apr.  5,  1889. 

. "       -       Multiple   Switch   Board     Charles 

cribner.      Chicago,     111.,    assignor  to   the 

Western  Electric  Company,  same  place.  Original 

application  filed  Mar.    20,  1SS2.     Divided  and 

this  application  filed  July  28,  1884. 

7,9, 2$.     Non-Conducting  Covering     Joseph 
Iman,  Fresno,  Cal.     Filed  Nov.  13.  1S89. 

- :  -  Incandescent  Electric  Light  Bulb. 

Thomas  B.  Atterbury,  Pittsburg,  Pa  Filed  Oct. 
23.  1S89. 

427,953.  Electric  Train  Signaling  Apparatus 
for  Railways.  Eugene  J.  J.  de  Baillehache, 
Paris,  France.     Filed  Feb.  21.  18S9. 

427,966.  Motor  Car.  George  M.  Brill  and 
John  A.  Brill,  Philadelphia.  Pa.     Filed  Oct.  12, 

■-- 

- : "  :.  Method  of  Electric  Welding.  Chas. 
L.  Coffin,   Detroit,  Mich.     Filed  Apr.  24,  1889. 


427  74.  Means  for  Effecting  Communica- 
tion in  Telephone  Systems.  Louis  J.  Crosslej 
and  Walter  Emmott.  Halifax,  and  John  F.  Har- 
Bradford,  County  of  York,  England. 
Filed  July  14,  18S6.     Patented  in  England. 

427  "?.  Alternating  Current  Motor.  Michael 
von  Dolivo-Dobrowolsky,  Berlin,  Germany, 
assignor  to  the  Company  Allgemeine  Elektrici- 
tats-Gesellscbaft,  same  place.  Filed  Nov.  13, 
•  r  ,  Patented  in  Germany,  France,  Belgium, 
Luxenburg.  Italy  and  in  Switzerland. 

_;-.9S4.  Automatic  Lightning  Arrester. 
Claude  M.  Griffin,  Kansas  City,  Kans.  Filed 
Jan.  18,  1890. 

4.27,986.  Lantern  for  Electric  Arc  Lights. 
John  W.  Gwynn,  Bucyrus,  Ohio,  assignor  of 
four  fifths  to  J.  B.  Gormley.  Robert  Maudsley, 
Mary  Blanch  Lement  and  Kate  E.  Lement,  all 
of  same  place.     Filed  Sep.   24,  18S9. 

428,008.  Arc  Lamp.  Philip  Lange,  Pitts- 
burg, Pa,  assignor  to  the  Westinghouse  Elec- 
tric   Company,    same    place.      Filed   Jan.    11, 

428,026.     Process    of  Shrinking  and  Fulling 
Felt  by  Electricity.     Francis  C.    Taylor,    Dan- 
Conn.,  and  John  R.  Hard,  New  York    N. 
Y     assignors  of  one-half  to   Peter  V.    Husted, 
.  York,  N.  Y.     Filed  Feb.  21,  1889. 
-.    .030.      Electrical    Target    Trap.      James 
Wolstencroft  and  William   H.    Soley,    Philadel- 
phia, Pa.     Filed  Aug.  14,  1889. 


THE    ELECTRIC    AGE. 


Magnetic  Qualities  of  Steel. — The  name 
'  steel  "  covers  as  large  a  variety  of  magnetic 
qualities  as  it  does  of  mechanical.  Beyond  the 
differences  which  result  from  difference  in 
:hemical  composition,  the  range  is  extended  by 
:he  effects  of  mechanical  treatment,  and  above 
ill  by  the  effects  of  annealing,  hardening  by 
quenching,  and  tempering.  As  a  rule,  steel 
which  is  mechanically  soft  or  "mild"  is  mag- 
letically  soft,  its  permeability  is  comparatively 
nigh,  and  its  coercive  force  is  low  ;  and  steel 
which  is  mechanically  hard  is  magnetically 
lard.  Thus,  if  we  compare  samples  differing  in 
.heir  percentage  of  carbon,  we  find,  as  a  rule, 
:orresponding  differences  of  magnetic  hardness  ; 
:he  harder  samples — that  is  to  say,  those  with 
more  carbon — are  less  susceptible  and  have  more 
roercive  force.  Again,  as  regards  the  effects  of 
:emper,  specimens  which  have  been  hardened 
t>y  quenching  from  a  red  heat  are  magnetically 
much  harder  than  specimens  of  the  same  com- 
position which  have  been  annealed. 

Other  constituents  than  carbon  affect  the  mag- 
netic quality,  often  very  greatly.  Chromium 
and  tungsten  increase  the  coercive  force  im- 
mensely ;  and  tungsten,  in  particular,  is  a  usual 
:onstituent  in  magnet  steel. 


Bleaching  by  Electricity. — Russians  now  do 
bleaching  by  electricity.  The  method  is  stated 
to  be  much  cheaper  than  that  hitherto  used, 
where  chloride  of  magnesium  was  employed. 
The  operation  also  does  not  require  so  much 
attention  ;  the  emptying  and  refilling  the  tank 
with  the  solution  in  which  the  electrolytic  appa- 
ratus is  placed  being  about  all  that  is  necessary. 

Converters. — In  order  to  reduce  the  magnetic 
resistance  converters  are  iron  clad. 


telephone  Compi 
W    Houses,  Bell  H 


panies,  Supply 
angers,  Phy- 
sicians, and  all  users  of  Open 
Circuit  Batteries,  are  requested 
to  write  the 

LAW  TELEPHONE  CO., 

NEW  YORK, 


Insuring  its  Employees  Lives. — The  Detroit 
Electric  Light  and  Power  Company,  it  is  said  has 
a   plan  of  insuring  the  lives  of  its  employees  for 

$5000. 

PATENTS 

OBTAINED  IN  UNITED  STATES.  CANADA.  GREAT  BRITAIN. 

AND  ALL  FOREIGN   COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  and   Reports   as  to  validity.     Searches  made.     In- 
fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.    Advice  on  Patent  Laws,  etc. 
Twentv  years*  experience. 

R.  A.  KELLOND,  Solicitor  &  Expert, 

Offices.  63  Broadway,  X.  Y. 

Branches:  Washington,  D.   C,  and  Montreal,  Canada. 

Agencies  in  all  Foreign  capitals. 


85  JOHN  ST., 

We   have 

to  in- 


something 
terest  you. 


Outfits   to   run    INCANDESCENT    LAMPS  from 
25  to  300  hours. 

Send  for  Illustrated  Catalogue  and  Testimonials. 


Manufacturing  Electrician, 

Office,    63   Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,  BROOKLYN,  N.  Y. 


R.  D.  WILSON  &  CO, 

Promoters  and  Dealers  in 

Eleetrie  Securities 

EXCLUSIVELY, 

Dffer     a   limited    number    of  shares   of  the 
treasury  stock  of  the 

lew  England  Printing  Telegraph  Co, 

CAPITAL,  $1,500,000.        PAP.  VALUE,  $50. 


Pbesident,  Fbank  B.  Dole,  Boston. 
)nuxcT0RS:— Frank  B.  Dole,  James  P.Cook,  Boston; 
Oeorge  W.  Slade,  Fall   River  ;  Abner  McKinley. 
Canton,  Ohio  ;  P.  S.  Jennings,  New  York. 


This  Company  is  the  Licensee  of  the 

SSSICK  PRINTING  TELEGRAPH  SYSTEM 

FOR  THE  NEW  ENGLAND  STATES. 


The  Office  of  the  Parent  Company  is  at 
71  Broadway,  New  York,  where  the  system 
nay  be  seen  in  operation  on  a  line  to  Boston. 

Correspondence  invited.  Further  inform- 
ition  furnished,  and  an  exhibition  of  the 
ystem  may  be  seen  at 

113  DEVONSHIRE  STREET. 
3oom  21.  BOSTON,     MASS. 


The  WESTON  STANDARD 

Voltmeters  and  Ammeters 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instrument  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 

Weston  Electrical  Instrument  Co., 

Send  for  Illustrated    Catalogue.  114  William  St.,  NEWARK,  N.  J. 


WEBSTER'S 

UNABRIDGED 

ANCIENT  EDITION. 

A  so-called  "Webster's  Unabridged 
Dictionary"  is  being  offered  to  the  public 
at  a  very  low  price.  The  body  of  the  book, 
from  A  to  Z,  is  a  cheap  reprint,  page  for 
page,  of  the  edition  of  1847,  which  was  in 
its  day,  a  valuable  book,  bnt  in  the  pro- 
gress of  language  for  over  FORTY  YEARS, 
has  been  completely  superseded.  It  is 
iow  reproduced,  broken  type,  errors  and 
all,  by  photo-lithograph  process,  is  printed 
on  cheap  paper  and  flimsily  bound.  A 
brief  comparison,  page  by  page,  between 
the  reprint  and  the  latest  and  enlarged 
edition,  will  show  the  great  superiority 
of  the  latter.  These  reprints  are  as  out 
of  date  as  a  last  year's  almanac.  No  hon- 
orable dealer  will  allow  the  buyer  of  such 
to  suppose  that  he  is  getting  the  Webster 
which  to-day  is  accepted  as  the  Standard 
and  THE  BEST,— every  copy  of  which 
bears  our  imprint  as  given  below. 
I®"  If  persons  who  have  been  induced  to 
purchase  the  "Ancient  Edition"  by  any 
misrepresentations  will  advise  us  of  the 
facts,  we  will  undertake  to  see  that  the 
seller  is  punished  as  he  deserves. 

G.  &  C.  MERRIAM  &  CO. 

SPRINGFIELD,  MASS. 


*  GLARE  SYSTEM  "  ARC  LIGHTING, 

The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    by  the    CLARK    ELECTRIC    CO.,    192    Broadway,    New    York. 


OUR    IMPROVED 

WOOD   BOX    BELL, 

WITH  COVCP,    REMOVED. 


WE   ARE 

Manufacturers    of   all  Kinds 

OF 

Electrical  Apparatus. 

THE  HOLTZER-CABOT  ELECTRIC  CO., 

Office  and  Warerooms.  1 1 1  Arch  St., 

BOSTON.    MASS 

Special  <  liaker,  Balch  &  Co.,  Seattle,  Wash. 
Agencies  \  Paul   Seller's   Electric   Works,  San   Francisco,  Cal. 


THE    CELEBRATED 

HOLTZER     CYLINDER 

BATTERY. 


WHERE     A 


FULL     LINE     OF    OUR    GOODS     IS 
CARRIED   IN   STOCK. 


-FACTORY  :  BROOK  LINE,  MASS.- 


Enclose  Business  Card  and  send  for  Illustrated  Catalogue. 


PERFECTLY  RELIABLE  .NO  DANGEROUS  CURREtiT^ 


<    J^ 


ELECTRIC-  LI  (JHT-1 

PoWEf\Co-     J 

1  &  80  CORTLANDT  ST, 

"fit*  rOFV^J 


?£IMA*r  8ATTJKY 

--L—x i      " 


^ 
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BERGMANN  &  CO., 

XU  Appliances  for  trie  Edison  Electric  Ligrit, 


-A1STID- 


ELECTRIC  LIGHT,  COMBINATION  *  GAS  FIXTURES. 

Fixtures  Adapted  to  any  System  of  Incandescent  Lighting. 
CATALOGUES,  SPECIAL  DESIGNS  AND  ESTIMATES  FURNISHED  ON  APPLICATION. 

ARCHITECTS'  DESIGNS  FAITHFULLY  CARRIED  OUT.  CORRESPONDENCE  SOLICITED. 


Office  and  Works:         )  -nj  -tt  (  Show  Rooms: 

292-298  Ave.  B.     \  ^  EW      Y  ORK*  (    65  Fifth  Avenue. 


T.  W.  Wilmarth  A  Co.,  225  State  Street,  Chicago,  Ills. 

A3KNTS    ^OK    OUR    FIXTTTT^IES    iisr    the:   nokthwhst. 


EDISON   MACHINE  WORKS, 


^MANUFACTURERS  OF 


• 


Wea£her-<Proof  Wire.  JUagnet   Wire.  Lnszzlated  Li^on  Wire. 

Annnnciator   Wire.  Office  Wire.  Gas  Fixture  Wire. 

(Rxzbber-  Covered  House  Wire.  German.  Silver  Wire. 

Flexible  Cords.  Jlrc  Larrup  Cords.  Tinsel  Cords. 

Telephone,  Telegrap7z  and  Electric  Light  Cables.  Paragon.  Tape. 

Flexible  <£}rzzsh  Solder  Cable. 


CTj^JUIIEIS     IF1.     KELLY , 

General  Sales  Agent, 
STRE3E3T,  3>ffEPW 
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THE  ELECTRIC  AGE. 


PUBLISHED    EVERY   SATURDAY. 

3yThe  ELECTRIC  AGE  PUBLISHING  CO. 


ENTEBED    AS     8EOOND-OLA88    MAIL    MATTEB. 

Registered  Cable  Address,  "  Electage,''  New  York. 

TEEMS    OF    SUBSCRIPTION: 
)ne  Copy,  one  year,  ...  $3.00 

)ne  Copy,  six  months,  ...         1.50 

Jreat  Britain  and  other  Countries,    -  4.00 

Remit  by  Post  Office  or  Express  Money  Order. 


ADVERTISING   RATES:  $2.00  PER  INCH 

Beading  Notices,  25  cents  per  line. 

".  R    TALTAVALL,  Editor. 

J.  B.  TALTAVALL,  Business  Manager, 

R.  J.  GRAY,  Manager,  Advertising  Dept. 

tddress  all  communications  to  the  Electric  Ape  Pub. 
Co.,  No.  5  Dey  Street,  New  York. 

Western  Agency.— FRANCIS  M.  IRELAND,  35  Com- 
mercial Bank  Bldg.,  Chicago,  111. 

Eastern  Agency. — W.  J.  PILICY,  Room  10,  Cook  Build- 
ing, 146  Franklin  and  149  Congress  Streets,  Boston,  Mass. 

Hncinnati  Agency.— L.  E.  MOORES,  485  Central  Ave. 

NEW  YORK,   MAY  31,  1890. 
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SLOW  SUBWAY  CONSTRUCTION. 

The  Subway  Construction  Company  and  Com- 
nissioner  of  Public  Works  Gilroy,  do  not  get 
ilong  together  very  well.     At  every  meeting  of 
he  Board  of  Electrical  Control,  the  Commissioner 
las  some  complaint  to  make  about  the  lack  of  en- 
erprise  on  the  part  of  the  Subway  Construction 
"ompany.     He  claims  that  their  dilatoriness  in- 
heres with  the  paving  of  streets.     At  the  last 
neeting  of  the  Board,  on  the  19th  inst.,  he  had  a 
imilar  tale  of  woe,  and  Mayoj  Grant  directed 
im  to  proceed  with  the  work  of  paving  in  all 
he  streets  involved,  and  that  if  the  Subway  Com- 
any  is  not  ready  in  each  of  them  the  resolution 
irecting  subways  to   be   laid   in  those   streets 
/ill  be  rescinded  and  no  other   electric   lights 
an  be  used  in  those  streets  than   the  Edison 
ystem. 
One  of  the  noticeable  features  of  the  subway 
mddle   has  been   the   entire   freedom   of   the 
Idison  Company  from  all  connection  with  the 
ght.     That   company  wisely  kept  out  of  the 
ouble,  and  while  the  different  factions  were  at 
rar  with   each    other,  trying  to   annihilate   or 
•vallow  each  other,  the  Edison  Company  has 
een  like  the  busy  bee,  improving  each  shining 
our.     They   had   not   time   to    fight,    and  by 
anding  aloof  they  gained  the  confidence  of  the 
ty  officials  as  well  as  that  of  the  general  public. 
11  through  this  fight  the  Edison  Company  have 
:en  putting  down  their  wires  in  a  quiet  way, 
id    they    have    discreetly   kept    in    harmony 
ith   the  authorities,  as    Mayor    Grant's  order 

Commissioner  Gilroy  indicates.  The  Edi- 
>n  Company  have  given  the  Commissioner 
)  trouble  whatever.  They  have  always  planned 
eir  work  so  as  to  precede  the  pavers,  and  just 

soon  as  their  pipes  are  properly  laid  under- 
ound  the  pavers  follow  right  after.     If  there 


was  as  much  industry  and  sincerity  shown  by  the 
Subway  Company  as  by  the  Edison  there  would 
be  no  reason  for  the  constant  friction  between  it 
and  the  authorities.  The  result  of  it  all  is  that 
the  Subway  Company  will  likely  be  shut  out  of 
many  streets  altogether,  while  the  Edison  Com- 
pany are  enjoying  the  reward  of  their  wise  fore- 
thought. 

THE  KEMMLER  CASE. 


The  Supreme  Court  of  the  United  States  on 
May  23d,  denied  the  application  for  a  writ  of 
error  in  the  celebrated  Kemmler  case.  The 
application  to  this  Court  was  for  a  writ  of  error 
to  bring  up  for  review  the  judgment  of  the  Su- 
preme Court  of  the  State  of  New  York,  affirming 
an  order  of  the  county  judge  of  Cayuga  County, 
remanding  the  relator  to  the  custody  of  the 
warden  of  the  State  prison  at  Auburn,  upon  a 
hearing  upon  habeas  corpus.  The  Court  holds 
that  cruel  and  unusual  punishment  means  bar- 
barous methods  of  punishment,  such  as  burning 
at  the  stake,  crucifixion,  etc.,  and  that  the  pris- 
oner is  not  deprived  of  rights  under  the  four- 
teenth amendment  of  the  Constitution. 

The  next  step  in  the  case  will  be  the  argu- 
ment of  the  appeal  from  the  decision  of  County 
Judge  Corbett,  of  Cayuga  County,  denying  a 
writ  of  habeas  corpus,  asked  for  on  the  ground  of 
the  unconstitutionality  of  the  power  conferred 
on  Warden  Durston,  in  the  execution  of  crimi- 
nals, which  power  it  is  claimed  to  be  vested  in 
the  sheriff  of  the  county  wherein  the  conviction 
is  had.  The  appeal  will  come  up  before  the 
General  Term  at  Buffalo,  on  June  3d.  This  ap- 
peal does  not  effect  the  death  penalty  itself,  or 
the  crime,  or  manner  of  the  execution,  and  it  is 
expected  that  the  General  Term  will  dispose  of 
it  in  time  to  allow  it  to  be  carried  to  the  court 
of  appeals  at  its  Saratoga  June  session. 

It  is  thought  Kemmler  will  be  executed  some 
time  in  August. 

Determined  Property  Owners. — The  property 
owners  of  Newport,  R.  I  ,  do  not  propose  to 
allow  their  property  to  be  encumbered  by  tele- 
graph poles  if  they  can  prevent  it  In  our 
Boston  letter  this  week  an  account  cf  a  small 
war  between  the  property  holders  and  the  Provi- 
dence Telephone  Company  is  given.  There 
must  have  been  some  lively  times  during  the  ef- 
forts on  the  part  of  the  company  to  plant  their 
poles,  and  under  no  other  circumstances  proba- 
bly would  the  worthy  citizens  handle  hoes  and 
spades  than  to  protect  their  property  from  the 
defiling  influences  of  telegraph  poles.  It  must 
have  been  an  inspiring  sight  to  look  upon  the 
citizens  standing  in  the  holes  dug  for  the  poles 
defying  the  workmen  to  proceed.  They  seem 
to  have  finally  got  the  better  of  the  invading 
company,  and  the  remains  of  the  telegraph 
poles  are,  at  last  accounts,  being  used  as  sup- 
ports for  lanterns  at  night. 


The  Bain  Motor-Dynamo. — On  another  page 
we  describe  and  illustrate  a  Motor-Dynamo  de- 
signed by  Mr.  Foree  Bain,  of  Chicago.  While 
motors  and  dynamos  are  in  general  reversible, 
they  do  not,  as  is  well  known,  give  good  practical 
results  when  reversed.  A  motor-dynamo,  that 
is,  a  machine  that  may  be  used  either  as  a  dy- 
namo or  a  motor,  is  therefore  a  desideratum. 
The  test  of  the  machine  in  question,  shows  a 
high  efficiency,  95^  per  cent,  and  some  novel 
features  in  the  construction  of  the  field  magnets 
will  be  observed.  One  of  these  is  the  shortness 
of  the  magnetic  circuits.  The  voltage  per  foot 
of  active  wire  in  the  armature  at  the  velocity 
given  is  remarkably  high,  and  the  data  given  in- 
dicate a  very  efficient  machine.  Mr.  Bain  has 
in  this  new  machine  overcome  all  the  difficulties 
due  to  bad  contacts  in  field  magnet  joints,  and 
in  this  new  form  of  magnet  there  is  absolutely 
no  loss  of  enegy  due  to  false  poles.  Mr.  Bain 
is  one  of  that  class  Prof.  Perry  spoke  about  as 
being  the  ones  we  look  to  for  the  best  designs 
for  motors  and  dynamos.     He  certainly  is  ex- 


ploring a  field  that  is  full  of  possibilities,  and  the 
details  of  his  method  of  compounding,  which 
he  has  lately  invented,  will  be  looked  forward 
to  with  a  great  deal  of  interest. 

The  Incandescent  Lamp. — Trial  was  begun  in 
the  Supreme  Court,  this  city,  on  May  2  2d,  of  a 
suit  brought  by  Walter  K.  Freeman,  against  the 
United  States  Electric  Lighting  Company.  Free- 
man claims  that  he  is  the  inventor  of  the  incan- 
descent lamp  and  not  Edison.  He  brings  his 
suit  against  the  United  States  Electric  Lighting 
Company,  alleging  that  a  written  contract  was 
made  with  that  company  in  June,  1881,  which 
provided  that  if  a  patent  were  obtained  on  Free- 
man's alleged  inventions  which  should  be  su- 
perior to  the  patent  which  Edison  had  at  that 
time  obtained,  the  company  should  have  the 
option  of  taking  it  or  paying  him  $100,000.  No 
patent  was  granted,  and  he  claims  that  the  com- 
pany was  derelict  in  pushing  the  claim.  He 
lays  his  damages  at  $150,000,  part  of  which  is 
for  salary  due  for  failure  of  the  company  to  con- 
tinue him  in  its  employment.  It  is  contended 
by  the  defence  that  the  contract  was  not  made 
for  the  benefit  of  the  company,  that  the  defend- 
ant made  the  application  to  the  Patent  Office  in 
his  own  behalf,  and  that  his  application  was  re- 
jected as  invalid.  It  is  further  claimed  that 
Freeman  secured  the  contract  by  false  represen- 
tations and  pursuant  to  a  scheme  of  fraud  to  get 
money  and  employment  without  giving  any- 
thing of  value  in  return. 

Municipal  Lighting  Unconstitutional.  —  In 
answer  to  a  request  by  the  Massachusetts  Senate 
on  the  Attorney  General  of  that  State  for  an 
opinion  as  to  whether  "under  the  provisions  of 
the  constitution,  cities  and  towns  have  authority 
to  construct  and  maintain  within  their  own  lim- 
its and  for  their  own  use  systems  of  lighting  by 
gas  or  electricity,  and  whether  in  connection 
with  such  systems  they  will  sell  gas  or  electric- 
ity for  private  use  in  such  cities  or  towns,''  that 
officer  gives  it  as  his  opinion  that  cities  and 
towns  under  the  provisions  of  the  constitution  of 
the  commonwealth  have  no  authority  in  con- 
nection with  such  system  of  lighting  to  sell  gas 
or  electricity  for  private  use  in  such  cities  or 
towns,  and  that  any  act  of  the  legislature  con- 
ferring such  authority  would  be  void. 

Considerable  discussion  has  taken  phicein  that 
commonwealth  of  late  on  this  subject,  and  the 
matter  has  attracted  a  good  deal  of  attention. 
Within  the  State  a  peculiar  condition  of  affairs 
exists.  The  town  of  Danvers  has  been  oper- 
ating its  own  electric  light  system  for  some 
time  with  success  and  advantage,  it  is  said. 
Since  the  Attorney-General  has  declared  such 
operations  by  municipalities  unconstitutional, 
considerable  interest  centers  on  the  Danvers 
situation.  A  prominent  business  man  of  the 
place  declares  that  the  town  will  continue  to 
supply  its  own  lights  until  it  is  stopped,  and 
that  their  position  will  be  defended  as  long  as  it 
is  tenable. 

An  Important  Appointment. — It  is  reported 
that  Mr.  Samuel  Insull  has  been  appointed  Gen- 
tral  Manager  of  the  Edison  General  Electric 
Company.  This  company  embraces  all  the 
Edison  interests,  and  in  the  course  of  a  few 
months,  the  offices  of  the  various  concerns  will 
be  centered  in  the  Edison  building,  which  is 
now  in  course  of  erection  on  Broad  street  near 
the  Stock  Exchange.  An  official  verification  of 
the  report  of  Mr.  Insull's  appointment  could  not 
be  obtained,  but  there  is  no  doubt  that  there  is 
good  ground  for  it,  and  it  is  more  in  the  nature 
of  a  fact  than  a  probability. 

Retrogression. — The  Gas  Commission  of  this 
city  gave  a  contract,  on  May  22d,  for  lighting 
2,500  street  lamps  to  the  Standard  Gas  Light 
Company  at  $13.04^  a  year,  each. 

"Facts  Worth  Knowing.  "—The  Commercial 
Efficiency  of  the  Leading  Systems  of  Electric 
Lighting,  is  the  title  of  a  brochure  just  issued 
from  the  pen  of  Mr,  Harold  P.  Brown, 
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A  MOTOR  DYNAMO. 

Prof.  Perry  remarked  in  a  recent  lecture  that 
we  must  look  to  our  electrical  engineers  who  are 
also  mechanics,  or  to  our  mechanical  engineer?, 
who  are  also  electricians  for  the  best  designs  for 
motors  and  dynamos. 

Mr.  For  e  Bain,  of  Chicago,  has  recently  de- 
signed and  put  on  the  market  the  motor-dynamo 
which  we  illustrate  herewith.  The  cut  is  made 
from  a  seven  horse-power  Motor  recently  installed 
in  the  warehouse  of  the  Chicago  Paper  Co.  The 
Motor  is  used  to  operate  a  large  freight  elevator 
and  paper  cutting  machine,  and  it  is  entirely 
satisfactory  to  the  purchasers  :  a  recent  test  shows 
an  efficiency  of  9SJa°6-  The  field  magnets  con- 
sist of  two  shafts  of  Norway  annealed  iron,  one 
on  either  side  of  the  armature,  equal  in  length 
to   the   total   height  of  the  Motor.     They  are 


Mr.  Bain  calls  this  type  of  machine  his  Motor- 
Dynamo,  not  that  it  is  a  separate  motor  and 
dynamo  combined  in  one  machine,  but  that  it 
may  be  used  as  either  a  motor  or  dynamo.  His 
machines  show  equal  efficiency  when  they  are 
used  as  dynamos.  He  builds  this  type  of  machine 
in  sizes  from  5  to  100  horse  power,  the  larger 
siz^s  have  a  peculiar  compounding,  one  of  his 
late  inventions,  which  will  be  illustrated  at  an- 
other time. 

CHEMICAL   REACTION   IN   THE   PLANTE 
SECONDARY  CELL. 


affinity  for  oxygen,  the  peroxide  parts  with  one 
atom  of  its  oxygen,  which  unites  with  the  lead, 
and  the  resulting  monoxide  is  immediately  re- 
duced to  sulphate  by  the  acid. 


During  the  period  of  charging  a  storage  bat- 
ten- peroxide  of  lead  collects  on  the  plate  con- 
nected with  the  positive  pole,  and  hydrogen  on 
the  one  connected  with  the  negative  pole.  At 
first  onlv  a  thin  film  of  the  oxide  is  formed,  and 
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clamped  at  either  end  by  the  double  yoke  pieces 
and  midway  between  by  very  heavy  pole  pieces, 
this  secures  a  maximum  contact  between  the 
pieces,  the  field  is  the  "  consequent  poles  "  type, 
with  two  paths  for  the  flux  of  magnetism. 

The  pole  pieces  are  of  equal  size  and  weight 
and  consequently  of  equal  magnetic  density, 
therefore  the  armature  is  not  pulled  harder 
against  one  side  of  the  bearing  than  another,  but 
it  floats  in  a  field,  in  wh  ch  the  magnetic  lines 
are  equal  and  properly  distributed.  The  double 
magnetic  circuits  are  extremely  short.  The 
coils  are  wound  on  spools  and  slipped  over  the 
cores,  the  spools  are  only  three  inches  long  on 
this  size  Mot  >r.  There  is  absolutely  no  loss  of 
magnetism  due  to  false  poles,  usually  produced 
by  bad  contacts  in  field  magnet  joints.  The 
bearings  are  self  oiling. 

The  armature  produces  1.4  volt  per  foot  active 
wire,  with  inductive  velocity  of  48  feet  per 
second.  The  field  is  maintained  with  less  than 
one  half  an  ampere,  or  1 ;{  per  cent,  of  the  total 
current,  and  a  density  of  about  600  amperes  per 
square  inch.  The  conductors  on  the  armature 
are  figured  at  a  density  of  2.700  amperes  per 
square  inch.  The  field  resistance  is  nearly 
1. 300  times  higher  than  that  of  the  armature.  The 
Motor  runs  quietly  and  very  near  constant  speed 
with  variable  load, 


HORNS  ELECTRIC  TACHOMETER. 


a  small  amount  of  hydrogen  collected,  and  the 
absorption  of  the  gases  soon  ceases.  The  plates 
are  then  discharged.  During  the  discharge 
the  peroxide,  which  is  insoluble  in  sulphuric 
acid,  is  reduced  to  monoxide.  Pb  O,  which  is 
immediately  reduced  to  sulphate  of  lead,  Pb  S 
O  4,  by  the  acid  present  in  the  solution  :  while 
the  oxygen  atom,  taken  from  the  peroxide,  unites 
with  the  lead  on  the  opposite  plate,  forming 
monoxide,  which  in  turn  is  reduced  to  sulphate. 
The  plates  are  then  charged  in  the  reverse  order, 
and  the  sulphate  on  the  plate  now  connected 
with  the  positive  pole  is  reduced  by  the  oxygen 
to  peroxide,  while  that  on  the  opposite  plate  is 
reduced  by  the  hydrogen  to  spongy  lead  which 
adheres  to  the  plate  in  a  finely  divided  con- 
dition. As  each  subsequent  charge,  after  dis- 
charge and  reversal,  produces  the  same  result, 
each  coating  continues  to  increase  in  thickness; 
and  the  spongylead  affordingincreased  facility  for 
the  formation  of  the  peroxide,  the  chemical  action 
proceeds  more  rapidly.  But  the  increased  thick- 
ness of  the  peroxide  soon  interposes  a  strong  re- 
sistance to  tlvs  action,  hence  a  period  of  repose 
previous  to  the  discharge  becomes  necessary, 
and  during  this  period  local  action  takes  place. 
This  consists  in  the  reduction  of  the  peroxide  to 
sulphate  from  the  reaction  of  the  supporting 
lead  plate  ;  the  metallic  lead  having  a  strong 


Nearly  two  years  ago,  says  the  London  Elec- 
trical Review,  we  illustrated  and  described  the 
action  of  the  Horn  Electric  Tachometer,  which 
struck  out  a  perfectly  new  line,  and  undoubtedly 
possessed  merits  sufficient  to  give  it  a  position 
quite  apart  from  the  usual  forms  of  these  instru- 
ments. Founded  upon  Arago's  discovery  of  the 
formation  of  currents  in  a  copper  disc  rotating 
in  a  magnetic  field,  its  construction  is  so  dis- 
posed that  while  employing  permanent  magnets 
the  calibration  of  the  instrument  remains  the 
same,  although  the  strength  of  the  magnet  may 
alter.  This  most  important  point  has  been  very 
fully  proved  by  going  so  far  as  to  reverse  the 
polarity  of  the  magnet  and  again  restoring  it, 
after  which,  in  every  experiment,  the  calibration 
of  the  instrument  has  shown  itself  to  be  unaltered. 
As  it  is  extremely  improbable  that  the  degree  of 
magnetism  after  each  experiment  was  the  same, 
it  is  cleir  that  the  indications  of  the  instrument 
are  not  affected  by  any  such  changes  ot  magnet- 
ism as  would  result  from  time  only. 

Inasmuch,  again,  as  the  instrument  is  entirely 
independent  of  the  action  of  gravity,  it  is  espec- 
ially adapted  for  use  at  sea.  when  the  ordinary 
tachometer  working  by  centrifugal  action  is  liable 
to  serious  errors  due  to  the  motion  of  the  ship. 
Further,  the  absence  of  delicate  fitting,  which  is 
so  necessary  in  the  old  type  of  instrument  in 
order  to  minimize  friction,  enables  the  electrical 
instrument  to  be  produced  at  a  price  below  any 
other  form,  and  it  may  be  treated  with  much 
greater  freedom  without  fear  of  upsetting  the 
correctness  of  its  readings. 

The  necessity  for  tachometers  in  all  moving 
machinery  is  being  thoroughly  recognized  and 
inasmuch  as  the  new  instrument  can  be  made 
equally  well  either  for  permanent  use  or  in  a 
portable  form,  both  for  laboratory  and  every 
day  work,  and  giving  direct  readings  without 
any  neces-ity  for  time  measurements,  its  appli- 
cation will,  without  doubt,  enormously  extend* 

The  instruments  have  been  employed  in 
Government  department*  and  leading  engineer- 
ing sh  ps  and  have  given  most  satisfactory 
results. 

Clib  Rooms  Opened. — The  new  rooms  of  the 
New  York  Telegraph  Club,  at  32  Cortlandt  St., 
were  formally  opened  on  Monday  evening.  May 
19th.  There  was  present  a  large  audience  com- 
posed mainly  of  telegraphers,  including  many 
lady  operators.  '  The  exercises  consisted  of 
speaking,  recitations  and  music,  and  the  whole 
affair  was  informal  and  interesting.  The  rooms 
are  very  tastefully  fitted  up.  Billiards  and  other 
light  games  are  featurf  s  of  the  club.  There  is 
also  a  gymnasium,  and  the  reception  room, 
which  is  elegantly  papered  and  furnished  is  an 
attractive  one.  Pictures  of  prominent  people  in 
the  electrical  world  adorn  the  walls.  To  meet 
the  expense  of  fitting  up  the  rooms  bonds  were 
issued.  These  were  very  liberally  subscribed  for 
bv  the  telegraph  companies  and  individuals. 
The  club  has  strong  hopes  of  owning  its  own 
home  in  the  near  future. 

The  Woman's  Fair. — The  proceeds  of  the 
Woman's  Exchange  Fair,  at  the  Lenox  Lyceum, 
this  city,  which  closed  on  the  15th  inst. .  will  be 
about  $30,000.  It  is  stated  that  the  cor-t  01 
lighting  the  central  tower,  otherwise  the  May- 
pole, and  streamers  was  about  Si  per  minute. 
There  were  between  4.000  to  5,0:0  people 
present  at  the  close  of  this  exhibition  which  was  a 
very  unique  and  attractive  one.  It  will  belong 
remembered  by  those  who  were  fortunate  enough 
to  visit  it,  and  it  is  safe  to  say  that  there  wil 
never  be  such  another. 

Personal.— Mr.  H.  D.  Stanley  of  the  Bridge- 
port Brass  Company  was  in  this  city  last  week. 
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THE  WALLER-MANVILLE  SYSTEM  OF 
ELECTRIC    TRACTION. 

The  essential  feature  of  this  system  is  the  em- 
ployment ofa  flexible  conductor  sufficiently  small 
to  permit  of  its  being  placed  in,  or  withdrawn  from 
a  conduit  through  a  slot. 

The  conductor  being  flexible,  the  supports  can 
be  at  long  intervals  ;  and  can  therefore  be  placed 
in  side  openings  to  the  conduit  itself.  By  this 
means  space  is  provided  for  large  and  efficient  oil 
insulators. 

Removable  covers  are  provided  to  these  side 
openings  or  hatchways,  giving  ready  access  to  the 
insulators.  The  insulators  are  mounted  in  such  a 
manner  that  on  removing  the  cover  they  can  at 
once  be  lifted  out. 


Fig.  i. 

The  collecting  arm  is  designed  so  that  the  shank 
can  be  withdrawn  through  the  slot,  and  the  collector 
proper  (or  brush)  through  any  hatchway. 

Under  ordinary  conditions  the  conductor  simply 
rests  on  supporting  arms  without  being  attached 
thereto.  When  it  is  necessary  to  firmly  attach  the 
conductor  to  its  support,  as  for  instance  on  sharp 
curves,  absolute  flexibility  is  still  maintained,  as 
the  supports  are  so  designed  that  whilst  rigidly 
resisting  either  a  longitudinal  or  a  lateral  strain, 
the  same  freedom  of  upward  movement  is  allowed 
as  in  the  case  of  the  conductor  itself  when  unat- 
tached. 

Simple  automatic  apparatus  is  provided  at  inter- 
vals to  maintain  a  constant  strain  upon  the  con- 
ductor.    The  current  is  collected  by  means  of  a 
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Fig.  2. 

U-shaped  collector  in  which  the  conductor  runs  ; 
the  collector  lifting  the  conductor  off  the  ordinary 
supports  during  its  travel,  and,  in  the  case  of  those 
supports  to  which  the  conductor  is  attached,  lifting 
the  support  itself. 

Fig.  i  is  a  cross  section  through  a  hatchway  and 
shows  the  ordinary  form  of  curved  support  on  which 
the  conductor  rests,  and  the  oil  insulator  to  which 
this  support  is  attached.  The  conductor  is  shown 
lifted  off  the  support  by  the  collector.  Details  of 
the  collecting  shoe,  showing  the  arrangement  for 
detaching  it  from  the  shank,  are  given  in  figs,  i,  2 
and  3. 

In  cases  where  a  double  conductor  is  used,  the 
arrangement  is  duplicated,  the  insulators  and  cables 
being  arranged  one  on  each  side  o(  the  collector 
ctrm. 


Fig.  2  is  a  longitudinal  section  through  the  tube, 
giving  a  front  view  of  the  curved  arm  and  a  back 
view  of  the  collector. 

For  turning  round  curves  a  swivelling  arm  is 
mounted  on  oil  insulators.  The  conductor  is  held 
by  this  swivelling  arm,  both  being  lifted  by  the 
collector,  thus  maintaining  the  flexibility  of  the 
conductor  as  regards  upward  movement,  while 
rigidly  resisting  either  a  longitudinal  or  a  later.  1 
strain. 

Fig.  3  is  a  sectional  plan  showing  a  hatchway. 
These  hatchways  would  be  placed, about  30  feet 
apart. 

Figs.  4  and  5  show  respectively  a  side  and  ront 
elevation  of  the  tension  or  straining  gear.  This 
consists  ofa  gun  metal  plate  or  yoke  mounted  on 
two  swivelling  arms  and  supported  by  oil  insulat- 
ors, and  provided  with  small  pulleys  so  arranged 
that  the  conductor,  or  cat-gut  cord  in  continuation 
of  the  conductor,  is  led  to  one  side,  so  that  a  bal- 
ance weight  can  be  attached  thereto.  This  weight 
serves  to  keep  the  sag  of  the  conductor  between 
its  supports  constant  in  all  changes  of  temperature. 

As  the  pulleys  are  arranged  on  the  swivelling 
arm,  the  whole  apparatus  is  free  to  lift  in  a  similar 
manner  to  the  single  swivelling  arm,  the  conductor 
being  led  through  an  eye  in  the  shaft  on  which  the 
apparatus  revolves,  the  upward  or  downward 
movement  of  the  tension  frame  in  no  way  affects 
the  length  of  the  conductor,  and  consequently  no 
resistance  to  this  movement  is  caused  by  the  weight 
of  the  counter-balance.  This  tension  gear  would 
only  be  required  at  long  intervals,  occurring,  say, 
every  quarter  of  a  mile. 


Fig.  3. 

It  will  be  observed  that  this  invention  relates 
entirely  to  mechanical  details,  and  that  no  new 
electiical  conditions  are  introduced,  which  might 
involve  an  element  of  uncertainty.  The  system  is 
applicable  to  the  distribution  of  electricity  from  a 
central  station  by  any  known  method,  whether  in 
parallel  or  in  series,  or  employing  one  or  two 
conductors.  It  can  be  laid  in  a  conduit  situated 
either  beneath  one  of  the  ordinary  track  rails,  or 
between  the  rails,  or  outside  the  track. 

The  first  method  is  generally  preferable  for  new 
lines,  as  being  less  costly  and  exposing  less  metal 
on  the  road  surface. 

The  second  method  might  be  desirable  in  some 
cases,  for  instance,  in  the  conversion  of  a  cable 
tramway  into  an  electrical  line.  The  fact  that  in 
this  system  none  of  the  electrical  parts  are  built 
in  would  enable  this  conversion  to  be  made  with- 
out practically  interfering  with  the  traffic  on  the 
line. 

The  last  method  is  suitable  in  applying  the 
system  to  ordinary  existing  tramways,  as  in  con- 
structing a  conduit  outside  the  track  but  little  in- 
terference with  the  traffic  would  be  necessary.  The 
facility  with  which  the  collecting  arm  can  be  re- 
moved renders  it  easy  to  use  this  system  in  contin- 
uation of  an  overhead  line. 

The  following  special  advantages  are  claimed 
for  this  system  as  compared  with  any  other  conduit 
system : — 

(1)  Immunity  from  danger;  all  the  electrical 
apparatus  being  so  situated  as  to  render  it  impos- 


sible for  contact  to  be  made  therewith  except  by 
the  collector. 

(2)  Cheapness  in  construction,  and  simplicity  in 
working  and  renewal. 

(3)  The  most  perfect  form  of  insulation,  as  with 
a  flexible  conductor  the  supports  can  be  at  long 
intervals,  and  need  therefore  only  be  provided  at 
hatchways,  permitting  of  the  use  of  oil  insulators. 

(4)  The  employment  of  a  rigid  arm,  without 
springs  or  other  devices,  to  carry  the  collector: 
thus  completely  obviating  any  risk  of  the  collector 
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Fig.  4. 

coming  into  contact  with  the  roof  or  walls  of  the 
conduit. 

(5)  The  facility  with  which  any  portion  of  the 
electric  fittings  can  be  laid,  removed  or  renewed, 
the  conductor  being  dropped  into  position  or  re- 
moved through  the  slot,  and  the  insulators  and 
their  attachments  through  the  hatchways.  The 
collector  shank  can  also  be  withdrawn  through  the 
slot,  and  the  collector  proper  through  any  hatch- 
way. 

(6)  The  absence  of  any  obstruction  whatever  in 
the  tube  underneath  the  slot,  thus  permitting  a 
sweeper  being  attached  to  a  car  for  the  purpose  of 
cleaning  out  the  conduit  when  required. 


(7)  The  absence  of  all  points  or  crossings  on 
the  conductor. 

(8)  The  applicability  of  the  system  to  any  known 
means  of  distributing  electricity  from  a  central  sta- 
tion, whether  in  parallel  or  in  series  or  employing 
one  or  two  conductors. 

(9)  The  facilities  given  for  using  this  system  in 
conjunction  with  a  system  where  overhead  conduc- 
tors are  used. 

Electric  Railways. — The  Sprague  Electric 
Railway  and  Motor  Company,  have  just  closed 
a  contract  with  the  Newark  Rapid  Transit  Com- 
pany, Newark,  N.  J.,  for  16  motor  cars.  The 
Company  has  also  received  an  order  from  the 
Piqua,  Ohio,  Electric  Railway  Company  for  two 
more  motor  cars. 


THE    ELECTRIC    AGE. 


DYNAMOS  DRIVEN  BY  GAS  ENGINES. 

The  accompanying  illustration  represents  a 
dynamo  manufactured  by  Messrs.  Charlesworth, 
Hall  &  Co.,  London,  and  is  designed  to  be  driven 
by  a  gas  engine  The  illustration  and  the  par- 
ticulars of  the  dynamo  are  taken  from  the  Lon- 
don Electrical  Review.  These  machines  are  care- 
fully worked  out  mechanically  as  well  as  electrically, 
and  the  lubricatingarrangements  are  convenient  and 
perfect.  Each  bearing  is  fitted  with  a  special 
sight-feed  lubricator,  which,  when  once  adjusted, 
can  be  turned  on  or  off,  and  increased  or  de- 
creased at  any  time  when  found  necessary.  They 
are  also  fitted  with  two  simple  siphon  lubricators, 
which  are  intended  to  be  used  if  any  of  the  bear- 
ings should  become  heated.  The  waste  oil  is 
caught  in  the  enlarged  ends  of  the  pedestals,  and 
runs  from  these  into  the  insides  of  the  pedestals 
and  down  into  the  standards  earning  them,  and 
can  be  drawn  out  as  required.  These  arrange- 
ments keep  the  machine  entirely  free  from  oil 
except  where  wanted.  The  bed-plate  has  been 
extended  to  support  the    extra  weight  of  the  fly- 


can  be  adjusted  independently  of  the  other.  These 
machines  work  without  any  sparking  with  the  full 
load  ;  when  working  lamps  the  normal  load  is  150 
amperes  and  100  volts  at  670  revolutions  per  min- 
ute, and  150  amperes  and  140  volts  at  820  revolu- 
tions when  charging  accumulators. 


THE    TEMPERATURE    COEFFICIENT    OF 
INCANDESCENT   LAMPS. 


LINEFF'S 


SYSTEM   OF 
TRACTION. 


ELECTRIC 


The  opposition  to  the  slot  in  underground 
systems  of  electric  railway  has  led  to  the  inven- 
tion of  various  methods  of  picking  up  the  cur- 
rent from  an  underground  conductor  placed  in  a 
conduit  without  a  slot.  The  London  Electrical  Re- 
view gives  a  preliminary  description  of  a  system 
which  is  now  in  its  stages  of  development,  and 
which,  according  to  that  paper,  is  an  exceed- 
ingly' simple  solution  of  the  problem.  Mr. 
Lineff  is  the  inventor,  and  by  his  system  con- 
tinuous currents  may  be  tramsmitted  from  the 
generating  station  to  the  motors  on  the  cars 
without  the  use  of  an  open  conduit.  The  sys- 
tem is  now  undergoing  a  series  of  tests  by  ex- 
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wheel,  which  is  30-inch  diameter,  and  weighs 
about  6  cwt.  After  being  turned  all  over,  this  has 
a  wrought  hoop,  previously  bored,  shrunk  on,  and 
then  turned  up.  The  shaft  is  of  hard  steel,  and  is 
2-inch  diameter  in  the  bearings  at  the  pulley  end, 
and  I'a-inch  at  the  other  end.  The  bearings  are 
of  aluminium  bronze,  each  8  inches  long.  The 
pulley  is  13-inch  diameter,  and  carries  an  8-inch 
belt.  The  bed-plate  is  of  massive  construction, 
and  well  ribbed  to  withstand  rough  usage  in  transit 
and  fixing. 

The  magnet  cores  are  of  soft  charcoal  iron,  fitted 
into  holes  bored  through  the  bed-plate,  and  se- 
cured in  their  places  by  screws.  The  pole-pieces 
are  in  one  forging  with  the  magnet  cores,  and  are 
bored  from  the  pedestals  to  receive  the  armature, 
which  is  placed  exactly  in  the  centre.  The  ar- 
mature frame  is  of  strong  aluminium  brass,  and 
the  core,  which  is  12-inch  diameter,  is  built  up  of 
soft  charcoal  iron  discs  insulated  from  each  other, 
and  has  an  area  of  40. 5  square  inches.  The  com- 
mutator bush  is  a  steel  casting,  with  wrought  iron 
nut  and  washer,  and  is  6^-inch  diameter;  it  has 
80  hard  drawn  copper  bars,  1  inch  deep,  and  is 
insulated  entirely  with  mica.  The  armature  is 
wound  with  200  convolutions  of  one  No.  8  B.  W.  G. , 
and  has  a  resistance  of  .045  ohm.  The  magnet  is 
shunt  wound  only  (for  charging  accumulators), 
and  each  leg  is  wound  with  ten  layers  of  No.  14's 
and  sixteen  layers  of  No.  15's,  and  has  a  total 
resistance  of  31.6  ohms.  There  are  two  brushes 
on  each  side  of  the  commutator,  each  of  which 


perts,  and  a  public  trial  of  the  first  car  will 
shortly  take  place.  The  following  particulars 
represent  the  main  features  of  the  new  method, 
but  the  information  given  must  only  be  regard- 
ed as  a  preliminary  notice,  as  some  of  the  de- 
tails of  the  system  may  yet  be  modified. 

The  system  is  of  the  closed  conduit  type  with 
sectional  conducting  rails.  The  current  will  be 
taken  from  an  electric  rail  laid  in  sections,  either 
at  the  inner  side  of  one  of  the  two  rails  or  in 
the  middle  of  the  track.  At  the  bottom  of  the 
conduit,  below  the  sectional  rails,  is  a  bed  of 
concrete,  and  upon  this,  and  almost  completely 
insulated  by  asphalt,  is  placed  the  copper  con- 
ductor. The  top  of  the  conductor  is  surmount- 
ed by  a  piece  of  hoop  iron  which  forms  the  con- 
nection between  the  electrical  rail  and  the  con- 
ductor. Underneath  the  car  is  placed  one  or 
more  electro-magnets.  It  will  be  evident  that 
on  the  car  passing  on  to  the  track  the  electro- 
magnets induce  magnetism  in  those  sectional 
rails  upon  which  the  car  for  the  time  being  hap- 
pens to  be  placed.  The  induced  magnetism 
then  attracts  or  raises  the  hoop  iron,  thus  form- 
ing the  connection  between  the  conductor  and 
the  car  magnets.  The  current  then  passes 
through  the  latter  to  the  motor  and  thence  by 
the  car  wheels  to  the  track  rails. 

Electric  Light  in  Misty  Weather. — Absorp- 
tion of  light  by  water  vapor  reduces  the  lighting 
power  of  electric  arc  proportionately  more  than 
the  incandescent  lamps  in  misty  weather. 


As  very  few  observations  have  been  made  as 
yet  upon  the  temperature  coefficients  of  the  le- 
sistance  of  incandescent  lamps,  the  following 
results  will,  writes  Herr  F.  Uppenborn  in  La 
Lumiere  Electrique,  doubtless  be  of  interest 

In  measuring  the  resistance  of  lamps  whose 
temperature  varied  considerably,  a  bath  of  lin- 
seed oil  was  made  use  of.  The  lamp  experiment- 
ed upon  was  attached  to  an  agitator  capable  of 
being  seesawed  up  and  down  and  down  and  up 
inside  a  Bohemian  glass  full  of  oil  suspended 
within  an  enamelled  pot,  which  was  likewise 
furnished  with  an  agitator.  The  oil  being  at 
boiling  point  the  pot  wras  placed  inside  a  box 
containing  sawdust,  and  the  resistance  meas- 
ured at  intervals  whilst  it  cooled.  By  immers- 
ing a  nitrogen  thermometer  in  the  glass  jar  the 
temperature  of  the  incandescent  lamp  was  as- 
certained. Some  difficulty  was  met  with  in 
establishing  contact  between  the  lamp  and  the 
wire  used  for  taking  the  measurements,  and  it 
was  only  possible  to  make  use  of  lamps  with 
platinum  hooks ;  and  the  contact  of  the  latter 
with  the  copper  wires  was  obtained  by  means 
of  a  galvano-plastic  deposit. 

The  measurements  still  presented  some  diffi- 
culty owing  to  the  lamp's  resistance  not  being 
constant.  This  was  owing  to  the  heating  of  the 
wires  by  the  current  which  served  as  the  meas- 
ure, notwithstanding  that  the  latter  was  furnished 
merely  by  a  Leclanche  element,  and  was  as- 
suredly very  slight.  The  difficulty,  however, 
was  avoided  by  inserting  a  great  resistance  in 
the  battery  circuit,  and  the  results  so  obtained 
are  given  below  : — 

300.  o 51 .003 

273.0 51.826 

245.0 52.688 

209.0 53-834 

175  ° 54- 982 

137-5 56.174 

22.5 59-492 

20  o 59-56o 

II. 

286.  2 TOO.  IO 

284.5 IOO.I9 

282.O IOO.60 

254.O IO4.7O 

25I-5 10505 

250.5 «°5-i5 

210.0 in  .  15 

209.0 IIJ-35 

208 . 5 1 1 1 .  40 

165.0 117.80 

164.0 H7-94 

163.0 114.40 

1145 I25-34 

113° 125-54 

1 12.0 1 25  -  75 

70  2 i3l85 

68.6 I3205 

68.0 '35-25 

47-5 13525 

46.0 139. 14 

26.6 139.  24 

20.1 139 .34 

19.6 — 

By  turning  these  observations  into  a  system 
of  co  ordinates,  it  was  found  that  they  could  be 
exactly  combined  by  means  of  the  formulae — 

y  =  a  -j-  b  x. 
The  temperature  coefficient,   referred   to  the 
resistance  at  200,  is 

0.000513 
as  regards  Table  I.,  and 

0.001056 

in  the  case  of  Table  II. 

The  two  lamps  were  apparently  of  English 
manufacture. 
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ELECTRICITY  SUPPLANTS  STEAM. 


EASTERN  NOTES 


The  subject  of  electric  railroading  has  received 
a  great  deal  of  attention  in  the  Southwest,  and  this 
part  of  the  country  is  fully  awake  to  the  advantages 
of  electric  power  for  car  propulsion.  The  State 
of  Texas  has  now  two  electric  railways  In  opera- 
tion on  the  Sprague  Electric  System,  and  others 
are  in  course  of  construction.  One  of  the  roads 
in  operation  is  the  Dallas  Rapid  Transit  Rail- 
way, a  view  of  which  is  shown  herewith.  The 
motive  power  for  operating  the  cars  on  this  rail- 
way was  formerly  furnished  by  a  steam  dummy 
which  has  now  been  abandoned  for  the  more 
modern  power. 

Our  view  shows  one  of  the  electric  cars  draw- 
ing the  old  steam  dummy.  The  engraving  was 
made  from  an  instantaneous  photograph,  and 
shows  the  ex  engineer  of  the  steam  engine  try- 
ing in  vain  to  catch  the  train  which  is  going  so 
rapidly  that  he  is  left  behind.  An  interesting  cir- 
cumstance in  connection  with  this  view,  which 
shows  very  clearly  the  easy  manipulation  of  the 
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Boston,  May  23,  1890. 

There  is  talk  of  the  Robinson  Radial  Car  Com- 
pany locating  in  Newburyport. 

The  Boston  Electric  Light  Company,  are 
building  a  new  station  at  Jama;ca  Plains. 

The  poles  for  the  electric  road  from  Newton 
to  Waltham  are  being  erected  and  the  road  is 
expected  to  be  in  working  order  June  1. 

The  Connecticut  Motor  Co.,  through  their 
New  England  agent,  have  sold  a  7^  H.  P.  and 
a  10  H.  P.  motor  to  Boston  parties. 

The  Suburban  Electric  Light  and  Power  Co. 
have  filed  another  petition  to  the  Supreme  Court 
for  a  writ  of  mandamus  to  compel  the  Board  of 
Aldermen  to  allow  them  to  erect  poles  for  the 
support  of  their  wires  in  the  city  of  Boston. 


SCENE    ON    THE    DALLAS,    TEX.,     RAPID    TRANSIT    RAILWAY. 


electric  car,  is  the  fact  that  the  motor  car 
is  being  operated  by  a  young  lady  who  is  in 
charge  of  the  controling  switch,  while  another 
young  lady  is  acting  as  conductor.  By  way  of 
comparison  it  might  be  mentioned  that  the 
steam  dummy  required  an  engineer  and  fire- 
man to  run  it  besides  a  train  conductor  on  the 
train. 

The  electric  road  has  proven  very  popular  in 
Dallar.  and  has  carried  a  large  number  of  pas- 
sengers since  its  installation.  The  method  of 
overhead  construction  used  is  the  single  bracket 
as  shown  in  the  illustration. 


Telephone  Line  along  the  Aqueduct. — The 
Aqueduct  Commissioners  decided  on  May  21st 
to  contract  with  the  Metropolitan  Telephone  Co. 
for  the  construction  of  a  private  line  of  tele- 
phones from  the  gate  house  at  135th  street,  to 
the  Croton  dam,  connecting  the  various  stations 
on  the  line  of  the  new  aqueduct  The  rental  is 
85,500  a  year,  and  the  cost  of  construction 
$5,000,  will  be  borne  by  the  Commissioners. 
The  work  of  erecting  poles  and  wires  will  be 
conducted  under  the  supervision  of  Com- 
missioner of  Public  Works  Gilroy. 

Loss  of  Light. — The  light  cut  off  by  ordinary 
jlass  globes  of  arc  lamps  is  10  per  cent.  Light 
rround  glass  cuts  off  30  per  cent.,  and  heavy 
ground  glass  45  to  50  per  cent. 


John  T.  Cox,  a  well-known  citizen  of  Attle- 
boro,  Mass.,  was  killed  while  trying  to  board  a 
moving  electric  car  in  that  place  last  Friday. 

An  exhibition  of  the  phonograph  was  given 
by  Col.  Sampson,  last  Tuesday,  at  the  rooms  of 
trie  Women's  Educational  Industrial  Union. 

Col.  C.  M.  Ransom,  oi  Modern  Light  and  Heat, 
lies  dangerously  ill  at  his  home.  At  one  time 
last  week  it  was  thought  he  would  not  live  an 
hour. 

The  ten  new  boxes  of  the  Gamewell  Police 
signal  System  for  Waltham  have  been  placed  in 
position  and  will  be  in  working  order  in  a  few 
days. 

Prof.  Thomson  of  the  Thomson-Houston 
Electric  Works,  has  lately  patented  an  inven- 
tion which  applies  the  principles  of  electric 
welding  to  soldering  and  cementing. 

The  contracts  between  the  towns  of  Oldtown 
and  Milford,  Me.,  and  the  Oldtown  Electric 
Company  for  lighting  the  streets  of  the  two  vil- 
lages with  arc  lights  have  been  signed. 

Mr.  Frank  Baldwin  who,  for  some  time  past 
has  had  charge  of  the  private  line  department 
for  the  N.  E.  T.  &  T.  Co.,  has  been  transferred 
to  Cambridge  as  manager  of  the  office  of  that 
company. 


The  new  condensing  engine  is  now  set  up  and 
in  running  order  at  the  plant  of  the  Citizens' 
Light  and  Power  Co.,  in  Burlington,  Vt.  It  is 
of  sufficient  size  to  carry  all  the  lights  in  use  as 
well  as  those  in  the  woolen  and  merino  mills. 

Mrs.  Susan  Fanchette,  of  Gloucester,  admin- 
istratrix of  the  estate  of  the  late  Fred.  S.  Fanchette, 
has  filed  a  notice  for  suit  for  damages  for  $5,000, 
against  the  Gloucester  Electric  Company. 
Fanchette  was  killed  at  Gloucester  by  an  electric 
shock. 

Harry  Bottomly,  of  the  Thomson-Houston 
Electric  Company's  factory  in  Lynn,  has  gone  to 
Kansas  City  to  take  charge  of  a  large  power 
plant  there.  F.  C.  Bates,  a  former  expert,  will 
take  charge  of  the  wiring  and  shop  plant,  the 
position  vacated  by  Mr.  Bottomly. 

Messrs.  S.  L.  Holt  &  Bart,  of  Boston,  have 
been  awarded  the  contract  for  furnishing  the 
steam-power  plant  for  the  electric  railway  be- 
tween Augusta  and  Gardiner,  Maine,  consisting 
of  two  100  H.  P.  Porter  automatic  engines,  two 
100  H.  P.  boilers,  steam  pumps,  clutch  pulleys, 
belting,  etc. 

The  residence  of  the  Hon.  F.  L.  Ames,  in 
North  Easton,  is  to  be  lighted  by  electricity. 
A  dyamo  is  to  be  placed  in  one  of  the  factories 
which  will  be  run  during  the  day  by  water-power 
for  the  purpose  of  charging  storage  batteries. 
The  house  of  ex-Gov.  Ames  will  be  lighted  in 
the  same  manner. 

The  Union  Street  Railway  Company,  of  New 
Bedford,  petitioned  the  Board  of  Alderman  for 
the  right  to  erect  poles  and  run  wires  on  certain 
streets  for  the  purpose  of  operating  part  of  its 
road  by  electricity.  The  petition  was  granted 
on  condition  that  iron  poles,  such  as  are  used  in 
Boston  for  the  trolley  system  shall  be  erected. 

At  a  meeting  of  the  East  Boston  Citizen's 
Trade  Association,  held  last  Monday  evening,  a 
committee  of  twenty  was  appointed  to  make 
arrangements  for  a  mass  meeting  to  see  if  some- 
thing cannot  be  done  to  induce  the  West  End 
Railway  Company,  to  furnish  better  service  in 
that  district,  and  to  ask  for  the  immediate  con- 
struction of  the  electric  system. 

Lieut.  Cahoun,  superintendent  of  the  expert 
department  at  Thomson -Houston  Works,  in 
Lynn,  has  designed  a  detached  trolley,  which, 
when  it  strikes  a  frog,  will  drop  off.  It  is  at- 
tached to  a  chain  and  can  be  immediately  re- 
placed. It  has  been  successfully  tried  on  the 
West  End  Road  and  twelve  more  will  be  im- 
mediately put  on. 

The  Essex  Electric  R.  R.  Co.  have  decided  to  give 
the  contract  for  furnishing  the  electrical  power 
for  car  equipments  and  station  to  the  Bay  State  Co. 
at  Peabody,  the  successor  to  the  Robinson-Fos- 
ter. The  double  Trolley  system  is  to  be  used. 
The  work  is  being  pushed  along  very  vigorously 
on  the  road,  and  as  the  line  is  not  long  it  will 
probably  be  in  running  order  before  the  summer 
is  ended. 

Articles  of  association  for  the  Garden  City 
Electric  Street  Railway  Company,  of  Newton, 
have  been  prepared  and  a  large  number  of  sub- 
scriptions received.  The  capital  stock  of  the 
company  is  $40, coo.  Among  the  prominent 
subscribers  are  Messrs.  Alley,  of  Lynn  ;  Col. 
Hewins,  of  Lynn  ;  A.  R.  Nutchell,  of  Newton- 
ville :  Jas.  H.  Nickerson,  of  West  Newton ;  W. 
H.  Mandell,  William  O.  Hunt  and  Albert  Plum- 
mer.     The  storage  battery  system  will  be  used. 

The  gas  commissioners  have  rendered  their 
decision  in  regard  to  the  electric  light  question 
at  Abington,  which  they  have  had  under  con- 
sideration for  some  time,  and  the  Westinghouse 
Company  has  had  leave  to  withdraw.  This 
leaves  the  franchise  in  the  hands  of  the  Electric 
Light  and  Power  Company  of  Abington  and 
Rockland.  The  selectmen  first  granted  the  fran- 
chise to  the  Westinghouse  Electric  Light  Com- 
pany, but  before  they  recorded   their  vote,  or 
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before  the  papers  were  passed  they  rescinded 
their  decision  and  granted  a  franchise  to  the 
Abington  and  Rockland  Electric  Light  Company, 
which  is  composed  chiefly  of  citizens  in  the  two 
towns  named. 

For  the  past  week  there  has  been  consider- 
able opposition  to  the  Providence  Telephone 
Company  setting  its  poles  in  the  streets  of  New- 
port, R.  I.  The  abutters  stood  in  front  of  their 
respective  estates,  and  with  hoes  and  shovels 
filled  up  the  holes  as  fast  as  the  company's  men 
dug  them,  or  jumped  into  the  holes  as  soon  as 
they  were  dug  to  prevent  the  placing  of  the 
poles.  Mrs.  Henrietta  Lieber,  who  owns  two 
estates,  called  upon  the  chief  of  the  Fire  Depart- 
ment who  also  has  charge  of  all  poles  and 
wires,  and  upon  being  told  that  nothing  could 
be  done,  notified  the  chief  that  she  would  have 
the  poles  cut  down  that  night.  The  chief,  know- 
ing the  restraining  influence  of  fire  alarm  wires, 
and  wishing  to  prevent  possible  damage,  sum- 
moned his  men  and  had  the  fire  alarm  wire 
stretched  on  the  poles  threatened,  which  had 
the  desired  effect.  When  the  telephone  men 
came  and  strung  24  wires  this  so  incensed  the 
abutters  that  last  Saturday  a  gang  of  twenty  or 
thirty  men  appeared  in  front  of  Mrs.  Lieber's 
and  commenced  cutting.  The  chief  protested, 
but  each  abutter  said  he  would  be  responsible. 
The  poles  and  wire  were  carted  to  a  vacant  lot, 
the  streets  carefully  swept  and  lighted  lanterns 
placed  on  the  stumps  of  the  poles. 

W.  J.   P. 

AMERICAN    INSTITUTE   OF    ELECTRICAL 
ENGINEERS'  ANNUAL  MEETING. 


At  the  annual  meeting  of  the  American 
Institute  of  Electrical  Engineers  held  in  their 
rooms  on  23rd  street,  May  20th,  the  follow- 
ing officers  were  elected  for  the  ensuing 
year  :  President,  Prof.  Anthony ;  Vice-Pres- 
idents, Prof.  Francis  B.  Crocker,  J.  Wetzler  and 
Frank  J.  Sprague ;  Managers,  H.  W.  Bennett, 
P.  B.  Delany,  H.  A.  Foster  and  J.  C.  Chamber- 
lain ;  Secrertary,  R.  W.  Pope ;  Treasurer,  George 
M.  Phelps.  After  the  election  of  officers  a  paper 
was  read  "  On  Electricity  in  the  Navy,"  by  Gil- 
bert Wilkes,  U.  S.  N.  At  the  conclusion  of  the 
reading  of  the  paper,  a  short  discussion  ensued, 
after  which  the  meeting  adjourned  to  reassem- 
ble next  day  in  Boston,  according  to  the  pro- 
gramme announced  in  our  last  issue. 

The  general  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  was  called  to  order 
May  21st,  at  the  Institute  of  Technology,  Boston, 
by  Prof.  Elihu  Thomson. 

Prof.  W.  A.  Anthony,  of  Manchester,  Conn., 
was,  on  the  20th,  elected  president  in  New  York, 
but,  owing  to  a  slight  illness,  did  not  feel  able 
to  preside. 

The  proceedings  were  opened  with  addresses 
of  welcome  by  Gen.  Francis  A.  Walker,  Ph.  D. , 
LL.  D.,  President  of  the  Institute  of  Technology. 

He  said  he  thought  it  especially  appropriate 
that  the  members  should  meet  in  the  Institute 
of  Technology,  where  some  of  them  gained 
their  electrical  training. 

The  first  paper  of  the  morning  was  on  "Elec- 
tric Lighting  in  the  Tropics,"  by  Wilfrid  A. 
Fleming  of  New  York.  As  he  was  absent,  his 
paper  was  read  by  Joseph  Wetzler.      He  said  : 

"One  of  the  chief  difficulties  that  an  engineer 
experiences  who  is  called  upon  to  install  a  plant 
of  any  considerable  size  in  tropical  countries  is 
the  trouble  of  procuring  any  kind  of  skilled 
labor  for  this  class  of  work.  Another  difficulty 
is  that  he  is  so  far  from  his  base  of  operations, 
the  factory. 

"  Electric  lighting  has  already  gained  many 
warm  adherents  both  in  the  East  and  West  In- 
dies, more  especially  in  the  former,  where 
plants  of  considerable  capacity  have  been  in 
active  operation  for  the  past  eight  years. 

"A  central  station  plant  that  the  writer  was 
engaged  upon  lately  in  one  of  the  chief  cities  of 
the  West  Indies,    would  compare  favorably  in 


size   and  equipment  with  one  situated  in   the 
United  States. 

"The  people  took  to  it  from  the  start,  paying 
cheerfully  the  prices  that  were  demanded.  To 
an  indolent  race  it  was  a  great  boon. 

"  In  the  tropics,  as  is  well  known,  there  is  no 
twilight.  Darkness  comes  on  within  ten  min- 
utes of  sundown  and  the  whole  plant  practically 
goes  into  operation  at  once. 

"In  the  year  1877,  the  first  commercial  arc 
lamp  was  in  use  at  the  office  of  the  Bombay 
Times,  and  if  I  remember  correctly  it  was  the 
first  light  shown  in  the  Indian  empire.  From 
that  date  on  the  demand  for  lighting  has  been  on 
the  increase. 

.  "Owing  to  the  high  price  of  coal,  which  is 
a  costly  article  in  the  tropics,  ranging  from  $8 
to  $50  a  ton,  delivered,  it  is  well  to  employ  the 
most  efficient  and  economical  engine  for  motive 
power,  more  especia'ly  for  central  station  work. 

"In  the  station  previously  referred  to  we 
were  running  with  high  speed  compound  con- 
densing engines  with  satisfactory  results. 

"  Apart  from  the  vicissitudes  incidental  to  life 
in  the  tropics,  there  is,  I  think,  always  a  satis- 
faction and  pleasure  in  the  successful  comple- 
tion of  an  installation,  knowing  as  one  does  that 
it  is  a  potent  factor  in  the  greater  civilization  of 
those  countries,  demonstrating  to  the  inhabi- 
tants, who  have  heretofore  depended  on  artifi- 
cial illumination  of  the  same  primitive  character 
and  manner  as  their  forefathers  used  through 
ages  past,  what  science,  aided  by  her  lieuten- 
ants, pluck  and  energy,  can  accomplish." 

The  next  paper  was  announced  to  be  "A 
Study  of  Arc  Light  Carbons,"  by  Louis  B.  Marks 
of  Cornell  University. 

His  paper  was  an  exhaustive  and  technical  dis- 
cussion of  the  subject,  taking  into  consideration 
the  structure  of  the  carbons,  tests  of  their  life, 
their  efficiencies  and  candle  power  measure- 
ments, and  observations  of  the  arc  and  carbon 
points.      He  says  in  his  introduction  : 

"Now  that  our  dynamos  and  lamps  have 
reached  such  a  state  of  perfection,  the  subject 
presents  itself  as  pre-eminently  important.  The 
arc  light  pencil,  considered  as  an  individual  part 
of  the  plant,  is  indeed  a  small  thing,  but  in  it 
undoubtedly  lies  the  weak  spot  of  the  system." 

Many  tables  of  statistics,  and  a  series  of 
photographs  and  diagrams  of  the  carbons  aided 
the  speaker. 

Discussion  was  participated  in  by  George  W. 
Blodgett,  of  Boston,  Prof.  Elihu  Thomson  and 
others. 

Dr.  Edward  L  Nichols  of  Cornell,  spoke  on 
a  new  photometer,  which  he  said  was  much 
more  reliable  and  simple  than  the  old  Bunsen 
instrument.     A  brief  discussion  followed. 

A  paper  on  "Magnetic  Data  of  the  Sprague 
Str^etCar  Motor,"  by  H.  F.  Parshall  of  New 
York,  was  read  by  O.  T.  Crosby,  of  New  York. 
It  was  illustrated  with  blue  print  plans  and  dia- 
grams. 

A  communication  was  received  from  the  Bos 
ton  Society  of  Civil  Engineers,    extending  cour- 
tesies. 

The  session  adjourned  at  1  o'clock,  and  the 
members  assembled  on  the  steps  of  the  institute, 
where  a  group  photograph  was  taken. 

The  afternoon  session  opened  at  2.30,  the  at- 
tendance being  about  the  same.  Papers  were 
read  as  follows  :  "  Industrial  Utilization  of  the 
Counter  Electromotive  Force  of  Self  Induction," 
by  T.  B.  Lockwood,  of  Boston  ;  "  Practical  As- 
pect of  Alternating  Current  Theory,"  by  Dr.  M. 
I.  Pupin  of  New  York;  "Automatic  Electric 
Welding  Machines,"  by  Hermann  Lemp,  Jr.,  of 
Lynn.  This  paper  was  especially  interesting, 
being  accompanied  by  experimental  demonstra- 
tions. "The  Limitations  of  Steam  and  Electric 
Transportations,"  by  O.  T.  Crosby,  of  New 
York,  was  the  last  paper  of  the  afternoon  ses- 
sion. The  Boston  Electric  Club  entertained  the 
members  at  a  dinner  at  the  Parker  House. 

After  doing  justice  to  the  elaborate  menu,  the 
members  were  entertained  with  an  interesting 
and   instructive   paper  by  Prof.  S.   E.   Barton, 


president  of  the  Mutual  Electric  Insurance  Com- 
pany, on  the  relations  of  fire  insurance  to  elec- 
trical insurance,  as  viewed  from  a  fire  insurance 
standpoint.  Prof.  Barton's  paper  in  full  will  be 
found  on  page  7. 

The  next  speaker  was  Prof.  Thomson. 

Prof.  Anthony,  president  of  the  American  In- 
stitute of  Electrical  Engineers,  said  that  elec- 
trical appliances  have  come  to  stay. 

"There  is  no  experiment  about  it,"  said  he, 
"and  I  see  in  the  application  of  electricity  great 
prosperity;  Fifty  years  from  now  we  shall  find 
the  electrical  problem  so  far  advanced  as  to 
challenge  our  sincere  admiration." 

Secretary  Ralph  W.  Pope,  of  the  American  In- 
stitute of  Electrical  Engineers,  followed. 

Assistant  Superintendent  Dumoulin.  of  the 
power  station  of  the  West  End  Street  Railway 
Company,  then  told  of  the  West  End's  gnat 
electric  system,  and  termed  Boston  the  great 
electrical  metropol  s  of  the  world. 

Capt.  Eugene  Griffin,  general  manager  of  the 
road  department  of  the  Thomson-Houston  Com 
pany,  spoke  in  a  very  humorous  vein,  and  told 
several  lunny  stories.  He  was  followed  by  C. 
F.  Pritchard,  president  of  the  New  England  As- 
sociation of  Gas  Engineers,  who  explained  all 
the  tricks  of  the  trade. 

Prof.  E.  L.  Nichols,  of  Cornell  University, 
spoke  of  the  good  accomplished  by  electrical 
courses  in  the  college. 

James  E.  North,  of  the  New  England  Insu- 
rance Exchange,  followed  with  interesting  re- 
marks. 

Senator  Metcalf  came  next,  and  F.  L.  Bell 
closed  the  speechmaking. 

The  banquet  ended  with  three  cheers  for  the 
Boston  Electric  Club. 

Thursday  the  institute,  by  invitation,  visited 
and  inspected  the  Institute  of  Technology,  after 
which  they  were  taken  in  hand  by  the  officials 
of  the  West  End  Railway  Company  and  shown 
over  the  central  power  station.  They  were  then 
taken  to  Chestnut  Hill  and  returned  in  special 
electric  cars,  after  which  they  lunched  at  the 
Parker  House.  In  the  afternoon  thay  visited 
the  factories  of  the  Thomson-Houston  Electric 
Company  and  the  Thomson  Electric  Welding 
Company  in  Lynn,  going  over  the  Revere  Beach 
Road  in  a  special  car. 

EDISON-LALANDE  BATTERY. 

Enthusiastic  reports  concerning  the  perform- 
ance of  the  Edison-Lalande  Battery  continue  to 
be   received.     Among   the   latest  are  two  from 
Philadelphia.     Five  months  ago  the  Pennsylvania 
Radroad  Company  placed  60  cells  of  this  battery  j 
in  the  Jersey  City  office,  and  have  been  working 
a  Philadelphia  wire  ever  since.     The  report  says 
the  E.M.F.  is  steadily  maintained,  and  the  battery  I 
is  still  at  work.     The  same  company  is  working  I 
18  wires  out  of  a  battery  of  80  cells,  and  two 
wires  out  of  another  battery  of  20  cells,  making  I 
20  wires  out  of  100  cells.     These  100  cells  dis-l 
placed  368  cells  of  Callaud  battery  which  werel 
formerly  required  to  do  the   same   amount  ofl 
work.     The  report  says  Edison-Lalande  batteryl 
gives  better  service,  particulary  noticeable  in  wetl 
weather. 

Alternating  Currents.— It  has  recently  beenl 
shown  by  a  series  of  experiments  on  dogs  thatl 
while  the  alternating  electric  current  is  disl 
tinctly  more  deadly  than  the  continuous,  its 
fatal  superiority  is  far  less  than  some  former  exj 
periments  would  lead  one  to  think. 

Just.Think  of  It.— During  the  last  three  years 
the  ancient  and  reliable  rush  light  and  candle 
caused  391  fires  in  London,  gas  was  responsible 
for  594  more,  the  kerosene  lamp  started  7oi 
conflagrations,  and  the  dangerous,  devastating 
electric  wire  caused  just  three. 

Large  Order.— The  Central  Electric  Company 
of  Chicago,  111.,  received  an  order  this  week  foj 
one  million  feet  of  Okonite  wire.  I 

This  we  understand  is  the  second  large  ordel 
received    within    the   past   two    months, 
goods  continue  to  grow  in  favor. 
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RELATIONS   OF  FIRE  INSURANCE  TO 
ELECTRICAL  INSURANCE. 

PAPER  READ  BY  PROF.  S.  E.   BARTON  AT  THE  MEETING  OF 
THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGI- 
NEERS,   HELD  IN  BOSTON,    MAY  2  I  ST. 

At  the  annual  meeting  of  the  National  Board 
of  Fire  Underwriters  in  New  York  on  the  8th  of 
this  month,  several  very  interesting  papers  upon 
important  topics  affecting  the  welfare  or  illfare 
of  the  business,  were  presented. 

An  extract  from  the  newspaper  reports  of  that 
meeting  reads  as  follows  :  "The  most  interesting 
report  came  from  the  committee  on  lighting  and 
heating,  read  by  Chairman  John  H.  Washburn. 
'The  great  problem  before  us  to-day,'  he  said,  'is 
the  management  of  the  various  systems  of  elec- 
tric lighting,  which  is  not  the  harmless  thing 
we  had  imagined,  but  a  most  prolific  source  of 
danger.  It  has  come  to  stay,  however,  and  in 
time  it  will  probably  be  as  safe  as  any  light  in 
use."'  With  the  report  a  graphic  diagram  was 
handed  in,  which  showed  that  while  electric 
wires  and  lights  were  responsible  for  losses  of 
only  $460,000  in  1886,  the  value  of  property 
injured  by  fire  which  could  be  traced  to  the  same 
source  in  1889,  was  $5,533,000. 

Such  a  report  coming  from  a  body,  represent- 
ing, as  its  name  implies,  the  Fire  Underwriters 
of  the  Nation,  conveys  to  the  public  the  idea 
that  "the  relation  between  fire  insurance  and 
electric  interests  from  the  Underwriters'  stand- 
point "  is  a  very  gloomy  one  for  the  former. 

I  was  sorry  to  see  such  a  bald  statement  go 
forth  without  any  explanation  as  to  how  it  was 
arrived  at,  or  what  it  indicated.  If  it  was  in- 
tended to  indicate,  as  it  certainly  does  to  every 
person  not  acquainted  with  the  facts,  that  the 
danger  of  fire  from  electrical  causes  had  grown 
to  be  twelve  times  greater  in  1889  than  it  was  in 
1886,  it  is  shamefully  unfair,  because  it  is 
untrue. 

As  the  figures  given  are  indentical  with  those 
contained  in  the  "  Chroncle  Fire  Table"  pub- 
lished by  the  Chronicle  Company  of  New  York, 
I  presume  they  came  from  that  publication,  and 
therefore  it  is  fair  for  me  to  draw  from  the  same 
source  to  show  how  unfair  the  report  really  is. 

Those  tables  show  that  in  1886  there  were  29 
fires  from  "electric  wires  and  lights,"  causing 
loss  of  2460,000 ;  in  1887,  66  fires  and  $681,000 
loss;  in  1888,  91  fires  with  $1,587,000  loss  ;  and 
in  1889,  74  fires  with  $5,533,000  loss.  The 
yearly  increase  in  the  number  of  fires  reported  is 
nowhere  neir  the  percentage  of  increase  in  the 
use  of  electric  lights  and  wires,  and  therefore  the 
number  of  fires  was  not  used  to  show  the  com- 
parative hazard  by  years.  It  looked  much  more 
startling  to  use  the  amount  of  loss,  and  for  that 
reason  I  presume  it  was  used ;  I  can  see  no 
other  reason  for  using  it.  But  where  did  the 
great  increase  in  amount  of  loss  come  from  ? 
Why  !  from  the  Boston  fire  of  last  Thanksgiving 
day  which  "everybody  siys  was  caused  by  the 
electric  wires,  "  but  which  nobody  has  proved. 

The  Fire  Marshal,  in  his  investigation,  ex- 
hausted his  energies  and  all  means  at  his  dis- 
posal, and  certainly  the  bulk  of  the  testimony 
taken  would  naturally  lean  towards  fixing  it 
upon  the  electric  wires.  The  Massachusetts  In- 
surance Commissioner,  in  his  1889  report  just  is- 
sued, says  "  the  preponderance  of  the  testimony 
seems  in  favor  of  the  theory  that  it  was  caused 
by  the  electric  wires  ;"  therefore,  in  his  opinion 
(which  is  good  enough  for  me),  it  is  a  "  theory  " 
that  confronts  us  and  not  a  condition  nor  a  fact. 
That  loss  amounted  to  about  three  millions  and 
a  half.  It  was  injected  into  the  destruction  ac- 
count of  "electric  wires  and  lights,"  making  the 
account  four  times  as  large  as  in  1888,  and  yet, 
admitting  the  right  to  charge  one  fire  to  that 
account  at  all,  it  only  increased  this  number  of 
.accidents  by  one.  Supposing  the  fire  had  got 
still  further  beyond  the  control  of  the  firemen 
and  had  destroyed  one  hundred  millions  in- 
stead of  three  and  a  half  millions  ?  Of  course  it 
would  have  proved  (according  to  the  logic  of  the 


National  Board)  that  electricity  is  twenty-two 
times  as  hazardous  as  the  report  makes  it  out 
to  be. 

The  official  return  of  the  big  fire  at  Lynn  says 
it  was  caused  "  by  a  draft  from  an  open  door 
blowing  the  blaze  from  an  oil  stove  down  around 
the  burner,  causing  the  stove  to  explode."  The 
loss  at  that  fire  was  about  four  and  one-half 
millions,  and  I  presume  it  should  be  charged 
in  equal  proportion  to  open  doors,  drafts  and 
oil  stoves 

Two  fires  were  reported  in  Massachusetts  last 
year  as  caused  by  reflected  rays  of  the  sun.  If 
they  had  destroyed  five  and  a  half  millions  of 
property  the  combination  of  the  sun  and  a  re- 
flecting surface  might  fairly  be  regarded  as  "a 
most  prolific  source  of  danger." 

In  the  language  of  the  report  wh;ch  I  have  re- 
ferred to  I  am  compelled  to  say  that  the  com- 
mittee that  made  it  "is  not  the  harmless  thing 
we  had  imagined,  but  a  most  prolific  source  of 
misrepresentation."  Let  me  bore  you  with  a 
few  figures  from  the  Massachusetts  Insurance 
Report  referred  to,  as  to  causes  of  fires.  They 
are  the  official  returns  from  all  the  towns  in  the 
State,  and  cover  the  period  from  1844  to  1889, 
inclusive. 

Broken  and  exploded  kerosene  oil  lamps  and  lanterns  : 

Number  of  fires  in 1884,      -      138 

in 1889,      -      217 

Increase  of  1889  over  1884,  39*4  per  cent. 

Explosions  of  gas  :  number  of  fires  in 1884,      -  4 

in 1889,      -  8 

Increase  of  1889  over  1884,  100  per  cent. 

Careless  use  of  matches  :  number  of  fires  in 1884,      -        45 

in 1889,       -        90 

Increase  of  1889  over  1884,  100  per  cent. 
Children  playing  with  matches: 

Number  of  fires  in 1884,      -        78 

in 1889,      -      118 

Increase  of  1889  over  1884,  49  per  cent. 
Ignition  of  curtains  and  goods  by  gas  and  candles  : 

Number  of  fires  in 1884,      -  42 

in 1889,      -  38 

Decrease  in  1889  from  1884,  10  per  cent, 
and  this  decrease  is  doubtless  due  to  the  fact 
that  the  incandescent  lamp  is  rapidly  replacing 
the  gas  jet  and  candle  in  windows  and  stores. 

In  1884  "  electric  wires"  caused  six  fires,  and 
in  1889,  seven  ;  increase  in  1889  over  1884,  16 
per  cent. 

Total  number  of  fires  for  the  whole  six  years, 
from  each  cause,  is  as  follows  : 
Broken  and  exploded  lamps  and  lanterns,     947 

Explosions  of  gas, 28 

Ignition  of  curtains  and  goods  by  gas  and 

candles,  ------     253 

Careless  use  of  matches,    -  447 

Children  playing  with  matches,  -         -     473 

Electric  wires,  -         -         -         -         -       42 

Besides  these,  during  the  same  period,  25 
fires  came  from  gas  and  candles  near  wood- 
work, and  1884,  1885  and  1887  are  not  included 
as  they  were  not  reported. 

Lightning  caused  208  fires  ;  plumbers'  pots, 
27;  thawing  water  pipes,  89  ;  tramps,  54.  There 
appear  to  be  none  charged  to  the  much  despised 
"tramp  wire,"  unless  he  was  the  means  of  con- 
ducting the  subtle  fluid  in  some  of  the  42  cases 
against  electric  wires. 

Cigar  stubs  in  wooden  spittoons  caused  41 
(1884-5  not  reported). 

Smoking  caused  233  fires  to  say  nothing  of  the 
3,024  marked  as  "unknown,"  many  of  which 
were  doubtless  due  to  this  "most  prolific 
cause,"  and  yet  "the  management  of  the  various 
systems "  of  smoking  is  not  regarded  as  the 
"great  problem"  before  the  Fire  Underwriter 
of  to-day.  He  smokes  day  in  and  day  out,  per- 
haps causing  his  own  share  of  fires,  and  yet  he 
looks  with  increasing  alarm  upon  a  system  of 
distributing  light  and  power  for  the  benefit  of 
mankind,  that  has  only  been  charged  with  caus- 
ing 42  fires  in  Massachusetts  in  five  years,  as 
against  233  from  smoking. 

Let  me  step  outside  the  confines  of  my  little 
native  state  and  give  you  a  few  comparative 
figures  for  the  whole  country,  taken  from  the 
Chronicle  Fire  Tables  for  the  year  1888.  (I  have 
used  1888  instead  of  1889  because  I  happened  to 
have  them  more  handy).  I  have  selected  a  few 
classes  of  risks  in  which  elegtric  lights  and  wires 


are  probably  more  generally  used  than  in  others. 

In  clothing  stores  the  whole  number  of  fires 
reported  for  this  year  is  1,072,  28  of  which  came 
from  gas  jets,  21  from  lamps  exploding,  9  from 
lamp  accidents,  3  from  gas  explosions,  13  from 
matches — in  all  74,  as  against  6  from  electric 
lights  and  9  from  electric  wires. 

In  country  and  general  merchandise  stores 
4,847  fires  are  reported,  of  which  39  came  from 
lamp  explosions,  8  from  lamp  accidents,  3  from 
gas  jets,  20  from  matches — in  all  70,  as  against 
1  from  electric  wires. 

In  crockery  and  glassware  stores  179  fires  are 
reported,  of  which  8  came  from  lamp  explo- 
sions, 7  from  lamp  accidents,  3  from  gas  jets,  4 
from  matches — in  all  22,  as  against  1  from  elec- 
tric wires. 

In  dry  goods  stores  1858  fires  are  reported,  123 
of  which  came  from  gas  jets,  34  from  lamp  ex- 
plosions, 6  from  lamp  accidents,  7  from  gas  ex- 
plosions, 19  from  matches — in  all  197,  as  against 
10  from  electric  wires  and  3  from  electric  lights. 

In  fancy  goods  stores  519  fires  are  reported, 
28  of  which  came  from  lamp  explosions,  7  from 
lamp  accidents,  27  from  gas  jets,  9  from 
matches,  2  from  candles — in  all  73,  as  against  4 
from  electric  wires. 

In  the  United  States  in  1888  the  whole  num- 
ber of  fires  from  the  above  named  causes  is  re- 
ported as  follows :  Lamps  and  lantern  explo- 
sions, 528  ;  lamp  and  lantern  accidents,  190; 
gas  jets,  179 ;  gas  explosions,  63  ;  matches, 
592 — in  all  1552,  as  against  49  from  electric 
lights  and  wires. 

There  were  53  from  stationary  engines  and 
boilers,  and  that  number,  though  small,  can  be 
reduced  just  as  fast  as  the  electric  motor  takes 
the  place  of  the  boiler  and  stationary  engine. 

In  the  matter  of  insurance  upon  electric  gen- 
erating stations,  the  "  great  problem  "  is  practi- 
cally settled  ;  and  it  has  been  settled  by  the 
establishment  of  an  Electric  Mutual  Insurance 
Company,  organized  for  the  prime  purpose  of 
improving  and  insuring  such  risks.  There  is  no 
trouble  whatever  to-day  in  procuring  ample  in- 
surance in  the  strongest  of  stock  or  mutual 
companies,  provided  the  Electric  Mutual  carries 
a  part  of  the  risk ;  and  I  predict  that  within  one 
year  companies  that  have  heretofore  frowned 
upon  an  offer  of  insurance  upon  the  best  of  such 
risks,  or  have  charged  excessive  rates,  will  be 
competing  for  the  business.  The  one  truth 
contained  in  the  extract  of  the  National  Board 
report,  namely,  that  the  "business  has  come  to 
stay,"  together  with  the  fact  that  the  owners  of 
stations  are  willing  to  take  their  own  risks  by 
insuring  in  a  company  of  their  own,  has  inspired 
many  of  the  underwriters  with  courage  who 
were  previously  possessed  of  fear  and  doubts. 

Of  the  31  fires  that  were  reported  in  electric 
light  stations  in  1888,  11  were  from  exposure  to 
other  risks,  4  were  from  unknown  causes,  5 
were  from  causes  not  reported,  1  each  from  en- 
gine, furnace,  spontaneous  combustion,  light- 
ning and  explosion,  while  6  came  from  "elec- 
tric wires ;"  showing  that  after  all  it  is  not  the 
mysterious  electric  current,  nor  the  pranky 
wire  that  are  responsible  for  the  havoc,  but  that 
the  ordinary  causes  that  pertain  to  other  risks, 
such  as  improper  location  contiguous  to  bad 
neighbors,  and  carelessness  of  various  kinds, 
are  the  chief  sources  of  danger. 

In  seven  years  previous  to  and  including  1888, 
eighty  fires  are  reported  in  electric  light  stations 
— about  eleven  per  year  on  the  average. 

On  the  whole  I  don't  know  what  the  relation 
between  the  interests  is,  from  the  Underwriters' 
standpoint.  What  are  his  views  to-day  may  not 
be  to-morrow.  There  is  no  hazard  that  Under- 
writers, as  a  rule,  have  made  so  little  effort  to 
understand,  and  consequently  they  are  too 
largely  guided  by  the  caprice  of  popular  pre- 
judices and  beliefs,  neglecting  to  carefully  study 
tables  of  experience  and  be  guided  by  the  logic 
of  events.  There  is  also  no  hazard  around  which 
they  have  ever  thrown  so  many  restrictions. 
Those  of  us  who  know  what  peculiar  and  im- 
probable conditions  must  exist  in  order  for  the 
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"  electric  wires  "  to  cause  fire,  can  only  look  on 
and  hope.  Enlightenment  comes  slowly  but  sure- 
ly, and  the  day  is  not  far  distant  when  the  large 
majority  of  Fire  Underwriters,  forgetting  their 
present  ideas,  will  say.  "  I  always  maintained  it 
was  the  safest  kind  of  light  power.  "  In  the 
meantime  the  present  rapid  development  will 
go  on  regardless  of  the  Underwriters' standpoint. 
A  few  years  ago  his  favor  or  opposition  meant 
easy  or  slow  progress  for  the  electrical  pioneer, 
because  the  first  question  asked  was,  'how  will 
your  wires  and  lights  affect  my  insurance? 
But  the  business  has  "  come  to  stay  "  and  that 
question  is  less  frequently  asked. 

The  same  difference  however,  exists  to  day 
that  always  did  exist  between  good  and  poor  in- 
stallation, and  therefore  it  should  be  the  aim  of 
the  electrical  men  to  seek  the  co-operation  of  the 
Underwriters  in  securing  the  observance  of  safe 
fundamental  rules. 


WESTERN   NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE 
35  COMMERCIAL  BANK  BUILDING. 

Chicago,  May  24,  1890. 

The  Westinghouse  Electric  Company,  sold 
two  1,500  light  alternating  incandescent  dyna- 
mos this  week  to  parties  in  Minneapolis. 

The  North  American  Constriction  Company, 
are  installing  an  incandescent  electric  light  plant 
of  the  Westinghouse  system  at  Rochester,  Pa. 

The  Street  Railway  Co.,  at  Duluth,  Minn., 
has  let  the  contract  for  its  electrical  equipment 
to  the  Thomson-Houston  Company.  The  entire 
plant  will  cost  about  $150,000. 

Mr.  J  H.  Minson,  an  expert  from  the  North- 
western University,  is  now  in  the  engineering 
force  of  the  National  Engineeiing  Bureau  of  this 
city,  having  been  appointed  to  that  position  this 
week. 

Worrell  Electric  Constriction  Company,  has 
been  formed  at  Chicago,  to  construct  and  main- 
tain electric  plants  ;  capital  stock  $500,000  ;  in- 
corporators, C.  E.  Gaylord,  M.  J.  Frost,  C.  Y. 
White. 

Metropolitan  Electric  Railway  Company,  has 
been  formed  at  Springfield,  Mo.,  with  capital 
stock  of  $500,000  ;  incorporators,  L.  M.  Rumsey, 
George  W.  Parker,  B.  F.  Hobert,  R.  C.  Kernes, 
and  others. 

The  Fort  Dearborn  Light  &  Power  Co.,  has 
been  formed  at  Chicago,  to  buy  and  operate 
electrical  machinery,  etc. ;  capital  stock  §25,000  ; 
incorporators,  A.  L.  Baker,  E.  F.  Runyon  and 
S.  T.  Parks. 

It  is  reported  that  Henry  Villard  has  purchased 
a  two-third  interest  in  the  Seattle,  Wash,  Elec- 
tric Light  Company,  for  which  negotations  have 
been  pending  for  some  time.  The  present 
plant  is  valued  at  §150,000,  and  $250,000  will 
be  spent  in  erecting  a  new  plant  and  increasing 
facilities. 

Lebanon,  Mo. — The  Electric  Light  franchise 
which  was  adopted  by  the  council  and  submitted 
to  the  people  for  ratification,  was  adopted  with 
only  four  dissenting  votes  out  of  322  cast.  The 
city  will  have  23  lights  and  all  business  houses 
will  be  lighted  by  electricity. 

The  great  feature  of  the  Minneapolis,  Minn. 
Exposition  next  fall  will  be  the  Edison  Electrical 
Exhibit,  comprising  almost  the  entire  display 
which  was  at  the  Paris  Exposition,  and  with  some 
additions  of  later  inventions.  The  management 
of  the  Exposition  are  in  high  spirits  over  secur- 
ing this  exhibit,  which  will  be  under  the  care  of 
experts  from  Mr.  Edison's  laboratory. 

W.  P.  Adams  ft  Co.,  Chicago,  closed  con- 
tracts this  week  with  J.  E.  Cornell,  for  a  100 
H.  P.  engine,  and  with  W.  E.  Githens  for  a  90 
H.  P.,  both  of  the  Mclntosh-Seymour  make. 
These  engines  will  be  installed  intl.e  Hyde  Park 


Hotel  and  will  drive  dynamos  for  lighting  the 
hotel  and  furnishing  light  for  commercial  pur- 
poses. 

More  Rapid  Transit  for  Chicago. — Articles 
of  incorporation  have  been  filed  for  the  Chicago 
Arcade  Rapid  Transit  Railway  Company,  with 
a  capital  stock  of  $S,oco,ooo;  to  construct  aline 
from  a  point  on  Fifth  avenne  between  Madison 
and  Harrison  streets,  with  branches  on  Milwau- 
kee and  North  avenues,  to  the  present  or  future 
limits  of  the  city  ;  incorporators  and  first  board 
of  directors,  E.  Louis  Kuhns,  H.  A.  Ritter,  A.  F. 
Shuman,  Percy  L.  Shuman,  Joseph  H.  Defrees, 
all  of  Chicago. 

The  Electric  Plant  in  the  Chamber  of  Com- 
merce Building  is  nearing  completion.  This 
plant  consists  of  3,700  Mather  incandescent 
lamps  and  is  being  installed  by  the  Chicago 
office  of  that  company.  It  is  expected  that  the 
plant  will  be  in  operation  in  a  week  or  ten  days. 
This  installation  has  been  put  in  with  great  care 
and  it  will  be  one  of  the  finest  incandescent 
plants  in  the  country.  The  Mather  company 
have  lately  placed  830  lights  in  the  Volblatz 
Brewery  at  Milwaukee,  and  have  just  completed 
the  installation  of  a  plant  of  1,300  lights  in  the 
Endicott  Arcade  building  in  St.  Paul,  one  of  the 
finest  office  buildings  in  the  West. 

The  Illinois  Electric  Material  Company,  has 
been  organized  with  headquarters  in  this  city, 
and  will  occupy  the  offices  at  341  Rookery 
Building.  The  names  appearing  at  the  head  of 
this  company  are  well  known  in  the  electrical 
fraternity,  and  the  company  will  start  with  plenty 
of  Chicago  push,  and  a  firm  financial  backing, 
the  $25,000  of  capital  stock  having  all  been 
taken  up.  The  officers  of  the  company  are  H. 
S.  Winston,  President  and  Treasurer ;  E.  L. 
Clark,  Secretary  ;  and  Ernest  Hoefer,  Manager. 
Mr.  Hoefer  is  known  as  the  Western  repre- 
sentative of  the  Bishop  White  Core  and  the 
Trinidad  moisture  proof  wires,  and  Mr.  Clark 
has  been  representative  of  the  Walworth  steel 
and  iron  poles  and  brackets.  The  new  company 
will  have  the  agency  of  the  goods  named  and 
will  handle  a  general  line  of  electrical  supplies. 
They  will  carry  a  complete  line  of  goods  in  stock 
and  have  already  two  car  loads  of  wire  in  their 
warerooms.  They  also  expect  soon  to  carry  a 
stock  of  poles  in  the  city,  to  aid  in  promptly  fill- 
ing all  demands.  F.   M.   I. 


Incorporated. — The  McCreary  Electrical  Spec- 
ialty Company  has  been  incorporated  and  will 
succeed  and  carry  on  the  business  established 
by  Mr.  Alfred  A.  McCreary,  at  18  and  20  Cort- 
landt  street,  this  city.  The  company  will  manu- 
facture and  place  upon  the  market,  patented 
electrical  specialties.  Mr.  A.  A.  McCreary  is 
vice  president  and  general  manager  of  the  new 
company,  and  C  C.  Foster  is  secretary  and 
treasurer. 


Temperature  of  the  Arc. — The  temperatui 
of  the  electric  arc  varies  with  the  strength 
current  and  size  of  the  carbons,  being  higher 
with  thinner  carbons  and  stronger  currents. 

Appointment. — Mr.  E.  J.  Deming  has  been 
appointed  city  wire  inspector  in  Minneapolis, 
Minn.  Mr.  Deming  is  an  experienced  Elec- 
trician, and  has  contributed  articles  on  electrical 
subjects  to  the  local  press. 

Died. — John  Weatherspoon,  one  of  the  oldest 
and  best  known  electricians  and  gas  men  in  the  1 
country,    died  in   this  city  on  May  22d.     It  is  ' 
said  he  was  the  first  to  introduce  the  use  of  elec- 
tricity  into   the   London    theatres.      He  was   a 
member  of  several  theatrical  unions. 

Business  Mention.  —  The  National  Electric 
Manufacturing  Company,  successors  to  the  elec- 
trical department  of  the  New  Haven  Clock  Co., 
will  move  its  entire  electrical  plant  from  New 
Haven  to  its  new  factory,  situated  at  Milford, 
Conn.,  about  June  1st  The  new  factory  is  said 
to  be  one  of  the  finest  ever  erected  for  the  pur- 
pose of  manufactuiing  electrical  goods.  The 
goods  of  this  Company  are  well-known  through- 
out the  world. 

What  a  Whitewash  Brush  can  do. — A  curi- 
ous accident  occured  at  Macy's  store,  corner  6th 
avenue  and  14th  street,  Thursday  night  of  last 
week.  A  kalsominer  left  his  brush  leaning 
against  an  insulated  electric  wire.  The  lime  in 
the  brush  destroyed  the  insulation  which  caused 
the  automatic  fire  alarm  signal  to  act.  This 
called  out  the  fire  department,  but  when  they 
got  to  the  store  they  found  that  there  was  no 
fire.  The  damp  brush  had  caused  all  the  mis- 
chief. 

Lightning's  Fatal  Work. — The  village  of  St 
Mahlen,  near  Hildesheim,  Germany,  has  been 
visited  recently  by  severe  hail  storms,  which 
have  done  a  great  deal  of  damage.  On  May 
22d  people  gathered  in  a  church  to  pray  for  a 
cessation  of  the  storms.  While  the  services 
were  in  progress  a  thunder  storm  came  up  and 
the  church  was  struck  by  lightning.  Four  per- 
sons were  instantly  killed  and  twenty  were  in- 
jured, four  being  rendered  completely  blind. 
The  people  were  panic  stricken,  and  in  the  mad 
rush  for  the  doors  two  children  were  crushed  to 
death. 

Consolidation  of  Gas  and  Electric  Light  In- 
terests.— In  the  Massachusetts  House  of  Rep- 
resentatives, on  May  21st,  the  Senate  bill  to  au- 
thorize the  consolidation  of  gas  and  electric  light 
companies  was  passed.  The  bill  is  the  same 
one  reported  back  by  the  committee  with  an 
amendment  recommended,  to  require  the  agree- 
ment for  consolidation  to  be  approved  by  a  vote 
of  two  thirds  in  number  and  interest  of  the 
stockholders  of  each  c  unpany  at  meetings  duly 
held  for  that  purpose  ;  and  another  making  it 
necessary  for  the  board  of  appraisers  to  be 
unanimous. 
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A  DETERMINATION  OF   "v,"  THE  RATIO 
OF  THE  ELECTRO-MAGNETIC  UNIT 
OF  ELECTRICITY,  TO  THE  ELEC- 
TRO-STATIC UNIT.* 


BY  PROF.   J.   J.   THOMSON,    M.    A.,    F.    R.   S.,   AND 
G.  F.    SEARLE,    B.    A. 

The  experiments  made  by  Prof.  Thomson  in 
1883  having  given  a  value  for  "  2  "  considerably 
smaller  than  the  one  found  in  several  recent  re- 
searches, it  was  thought  desirable  to  repeat  the 
experiments.  The  method  then  used  was  to  find 
both  the  electro-static  and  the  electromagnetic 
measures  of  the  capacity  of  a  condenser,  the 
electro-static  measure  being  calculated  from  the 
dimensions  of  the  condenser,  and  the  electro- 
magnetic measure  by  determining  a  resistance 
which  would  produce  the  same  effect  as  that  pro- 
duced by  repeated  charging  of  the  condenser 
when  placed  in  one  arm  of  a  Wheatstone's  bridge. 
In  the  experiments  in  1883,  the  condenser  used 
in  determining  the  electro-magnetic  measure 
was  not  the  same  as  that  for  which  the  electro- 
static capacity  had  been  calculated,  but  one 
without  a  guard  ring,  the  equality  of  the  capa- 
city of  this  condenser  and  the  guard  ring  conden- 
ser being  tested  by  the  method  given  in  Max- 
well's "Electricity  and  Magnetism,"  Vol.  I., 
p.  324. 

In  repeating  the  experiments  the  authors 
adopted  the  same  method  as  before,  using,  how- 
ever, a  key  of  different  design  for  testing  the 
equality  of  the  condensers  by  Maxwell's  method. 
The  results  were  very  consistent,  and  practically 
identical  with  those  obtained  in  1883.  In  reply 
to  the  objection  which  has  been  made  that  the 
capacity  of  the  leads  might  explain  the  low  value 
of  "v"  obtained  previously,  the  authors  state 
that  these  are  allowed  for  by  the  way  the  com- 
parison between  the  two  condensers  is  made, 
for  the  same  leads  are  used  in  the  determination 
of  the  electromagnetic  measure  of  the  capacity 
of  the  auxiliary  condenser  and  in  the  comparison 
of  the  capacity  of  this  condenser  with  the  one 
with  the  guard  ring  ;  and  the  capacity,  of  the 
auxiliary  condenser  is  adjusted  until  its  capaci- 
ty, plus  that  of  the  leads,  equals  the  capacity  of 
the  guard  ring  condenser ;  and  in  the  electro- 
magnetic measurements  it  is  the  capacity  of  the 
auxiliary  condenser,  plus  that  of  its  leads,  which 
is  found. 

As  the  use  of  the  auxiliary  condenser  intro- 
duces additional  sources  of  error,  they  endeav- 
ored to  determine  the  electro-magnetic  measure 
of  the  guard  ring  directly,  using  a  complicated 
commutator,  which  worked  both  the  guard  ring 
and  condenser.  The  first  commutator  used  was 
one  where  the  contracts  were  made  by  platinum 
styles  attached  to  a  tuning-fork  ;  the  results  ob- 
tained with  this  were  not  so  regular  as  could  be 
desired,  so  the  tuning-fork  commutator  was  re- 
placed by  a  rotating  one  driven  by  a  water 
motor.  A  stroboscopic  arrangement  was  at- 
tached to  the  commutator,  which  enabled  its 
speed  to  be  measured  and  kept  constant.  With 
this  arrangement,  which  worked  perfectly,  they 
got  values  for  the  electro-magnetic  measure  of 
the  capacity  of  the  condenser  distinctly  less  than 
those  obtained  by  the  old  method.  After  a  good 
deal  of  trouble  it  was  discovered  that  in  the  exper- 
iments by  which  the  equality  of  the  capacities  of 
the  guard  ring  and  auxiliary  condensers  were 
tested  the  guard  ring  did  not  produce  its  full 
effect.  When  the  guard  ring  of  the  standard  con- 
denser was  removed,  and  the  capacity  of  the 
auxiliary  made  the  same,  the  two  methods  gave 
identical  results  ;  but  the  effect  produced  by 
adding  the  guard  ring  was  less  in  the  old 
method  than  in  the  new.  It  was  found  by  cal- 
culation that  the  effect  produced  by  the  addition 
of  the  guard  ring  in  the  old  method  was  dis- 
tinctly too  small,  while  in  the  new  the  observed 
and  calculated  effects  agreed  well  together.  The 
new  method  possesses  great  advantages  over 
the  old  one,  inasmuch  as  the  auxiliary  condenser 


is  entirely  got  rid  of  ;  and  since  the  commutator 
is  a  rotating  one,  its  speed  can  be  altered  with 
much  greater  ease  and  accuracy  than  can  be 
done  with  a  tuning  fork.  The  o'd  method  was 
therefore  discarded  in  favor  of  the  new  one. 

The  following  are  the  results  obtained  by  this 
method : — 

Electro-static  Measure  of  the  Capacity,  397. 991. 
Electro-Magnetic  Measure. 


First  Set  of  Experiments. 


No.  of  times  the 

condenser  is 
charged  per  sec. 


Capacity 
X    IO21. 


6-r 443-427 

32 443  571 

48 443  52 

80 443  45 

Mean, 


No.  of  times  the 

condenser  is 
charged  per  sec. 


Capacity 
X    IO21. 


64 443-298 

55 443-478 

42 443443 


443  457- 


Second  Set. 


64    443-043 

48 443. C97 

32 443-378 

80 442.950 

64 443.686 

Mean, 


55- 
48. 

32- 
16 

80. 


•443 

•  443 

•  443 

•443 
•443 


.766 
378 
.646 
.672 
.163 


443-377- 


Third  Set. 


64 443-369 

32 443-257 

48 433-770 


80 443-53° 

55 443-835 

64 443-4QI 


Mean,  443-527. 
The  mean  of  all  the  observations  =  443. 454X 


IO-2 


The  means  of  the  observations  for  different 
speeds  are  given  in  the  following  table  : 


No.  of  times  the 

condenser  is 
charged  per  sec. 


Capacity 
X  IO-21 


No.  of  times  the 

condenser  is 
charged  per  sec. 


Capacity 
X  IO-21 


42 443.443 

32 443463 

15 443-672 


*  Abstract  of  a  Paper  read  before  the  Royal  Society. 


80.. 443-275 

64 443-370 

55 443-693 

48 443-442 

These  agree  very  well  together,  the  greatest 
difference  being  about  one  part  in  i.oco. 

Taking  443,454X10-21  as  the  electro-magnetic 
measure  of  the  capacity,  the  value  of  "v" 
is  299.58. 

Telephonic  Extension  in  Scotland.  —  The 
National  Telephone  Company,  has  just  comple- 
ted the  erection  of  new  wires  between  Glasgow 
and  Edinburgh.  Previous  to  the  latter  being 
brought  into  daily  use,  an  opportunity  to  speak 
over  them  was  afforded  last  Friday  to  the  repre- 
sentatives of  the  press  in  Dundee  and  the  local 
representatives  of  the  press  in  Glasgow,  Edin- 
burgh and  Aberdeen.  Through  connection  with 
the  Glasgow  Telephonic  Exchange  having  been 
secured,  conservation  was  carried  on  with  vari- 
ous gentlemen  there  ;  and  next,  the  necessary 
connections  having  been  made,  conversation 
was  carried  on  with  Sir  W.  Thomson  at  the 
Glasgow  University.  The  speakers  at  both  ends 
of  the  wire  were  quite  distinctly  heard,  all  speak- 
ing in  the  ordinary  conversational  tone  of  voice. 
Communication  was  afterwards  carried  on  with 
gentlemen  in  the  Edinburgh  exchange,  and  the 
results  were  equally  satisfactory. 

Tanning  by  Electricity. — Engineering,  of  Lon- 
don, reports  an  interesting  trial  of  electricity  for 
the  conversion  of  hides  into  leather,  which  took 
place  in  Bermondsey  on  May  14th.  The  tanning 
was  accomplished  in  a  revolving  drum  twelve 
feet  in  diameter  and  eight  feet  long,  rotating  at 
eight  revolutions  a  minute.  Turpentine  and 
tannic  acid  were  used  to  saturate  the  hides,  and 
a  strong  current  of  electricity  was  caused  to 
flow  from  a  metal  band  which  runs  around  the 
interior  of  one  end  of  the  drum  to  a  correspond- 
ing band  on  the  other  end.  The  drum,  after  re- 
volving five  days,  was  opened,  and  the  leather 
appeared  to  be  of  excellent  quality.  This  sys- 
tem shortens  the  process  of  tanning  from  months 
to  days,  and  seems  to  be  a  successful  revival  of 
an  experiment  made  at  Buda-Pesth  ten  years 
ago. 


BOOKS   ON   ELECTRICAL  SUBJECTS. 

The  A,  B,  C,  of  Electricity. — An  explanation  of 
the  various  ways  electricity  may  be  generated 
and  usefully  applied.  By  Wm.  H.  Meadow- 
craft.  Cloth,  108  pages,  35  illustrations.  50 
cents. 
Bell-Hangers  Band-Book.  By  F.  B.  Badt.  Flex- 
ible cloth  binding.  106  pages,  97  illustra- 
tions.    $1.00. 

The  name  of  this  book  is  unfortunately  too 
narrow  in  application.  The  book  gives  com- 
plete information  on  batteries,  of  the  different 
kinds,  uses  and  method  of  application  to  differ- 
ent classes  of  work  ;  Bell  work,  including  fire 
alarms,  annunciators,  etc.,  and  a  good  deal  of 
instruction  about  electrical  things  in  general. 
Induction  Coils,  How  Made  and  Used.     By  Dyer. 

Boards.     50  cents. 
The  Electric  Motor  and  its  Applications.     By  Mar- 
tin and  Wetzler.     Second  edition  ;    292  large 
quarto  pages,  316  illustrations.     $3. 00. 
This  is  the  only  complete  and  reliable  work 
on  this  important  and  interesting  subject,  and 
is  brought  up  to  date.     The  second  edition   has 
four  newly  added  chapters  covering  American 
and  European  motors,  alternating  current  mo- 
tors,  and  the  pyro  magnetic    motor.      Anyone 
interested  in  electric  railway  progress  will  find 
this  work  very  valuable. 

Dictionary  of  Electrical  Words,  Terms  and  Phrases. 
By  Edwin  J.  Houstin.  656  pages,  397  illus- 
trations.    $2.50. 

This  book  is  virtually  an  electrical  cyclopedia, 
and  was  compiled  after  great  search  and  labor. 
It  includes  nearly  2,500  distinct  words,  terms 
or  phrases.  It  is  the  most  complete  work  of  the 
kind  in  existence  and  has  filled  a  long  felt  want. 
One  possessing  a  copy  of  this  book  need  not 
remain  in  ignorance  concerning  anything  per- 
taining to  electricity. 

Principles  of  Dynamo  Electric  Machines.  By  Carl 
Hering.  279  pages.  59  illustrations.  $2.50. 
This  hook  gives  practical  directions  for  design- 
ing and  constructing  dynamos.  An  appendix 
contains  several  articles  on  allied  subjects,  and 
a  Table  of  Equivalents  of  Units  of  Measure- 
ments. 

Practical  Information  for  Telephonists.      By  T.  D. 

Lockwood.     New  edition,  revised,  192  pages. 

$1.00. 

Mr.  Lockwood  is  eminently  qualified  to  give 
the  information  contained  in  this  book,  and  he 
does  it  in  a  manner  that  is  as  interesting  as  it  is 
valuable.  Everyone  interested  in  the  telephone 
service  should  study  this  book,  as  it  is  full  of 
matter,  some  of  which  at  least  will  be  new  to 
everyone,  however  familiar  he  may  be  with 
the  telephone. 

Elementary  Treatise  on  Electric  Batteries.  By  Al- 
fred Niaudet.     Translated  from  the  French  by 

L.  M.  Fishback.      266  pages,   55  illustrations. 

$2.50. 
The  Galvanometer  and  its   Uses.     By  C.  H.  Has- 

kins.     Third   edition ;    74    pages,    illustrated. 

$1.50.       A     manual     for     Electricians     and 

Students. 

This  is  an  invaluable  work  for  any  one  whose 
duties  require  the  use  of  this  very  important  in- 
strument. 

For  sale  by  The  Electric  Age  Publishing  Co., 
No.  5  Dey  street,  New  York. 
Send  for  our  catalogue  of  books. 


C.  &  C.  Motor  Fan  Outfits. —The  C.  &  C. 
Motor  Company  of  this  city  are  anticipating  hot 
weather,  but  provide  means  by  which  it  is  pos- 
sible to  keep  cool.  They  have  just  issued  a 
neat  little  pamphlet  illustrating  and  describing 
their  portable  fan  outfits,  which  are  a  boon  to 
suffering  humanity  in  hot  weather.  By  the  use 
of  these  outfits  great  comfort  can  be  enjoyed 
during  the  heated  term,  when  indoors,  the  fans 
keeping  the  air  in  constant  motion,  and  at  the 
same  time  keeping  it  pure. 
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TELE    ELECTRIC    AGE. 


THE    ELECTRIC    AGE'S    ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


ELECTRICAL   PATENTS    ISSUED   MAY 

H. 

428,042.  Method  of  Producing  Alternating 
Electric  Currents.  Mahlon  S.  Conly,  Hyde 
Park,  assignor  of  two-thirds  to  William  B.  Ster- 
ret,  Chicago,  and  John  F.  Weare,  Hyde  Park, 
111.     Filed" July  9-  '889. 

428,046.  Terminal  for  Electric  Cables. 
Joseph  A.  Hanagin.  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  same  place. 
Filed  Mar.  25.   1889. 

050.  Ground  Detector.  Charles  H. 
Macloskie,  Allgheny,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut    Filed  Aug.  31.  188 

42S.055.  Manufacture  of  Telegraph  Cables. 
William  R.  Patterson,  Chicago,  111.  Filed  May 
14.  18S9. 


NO.     428,057. — PYROMAGXETIC  ELECTRIC  GENERATOR. 

428,057.      Pyromagneto   Electric  Generator. 
Nikola   Tesla,    New    York,   N.  Y. ,    assignor   of 
one-half  to  Charles  F.  Peck,  Englewood,  N.  J. 
Original     application     filed     May     26,     1885 
Divided  and  this  application  filed  May  25,  1889. 

428,066.  Arc  Lamp.  Charles  P.  Breese,  New 
York,  N.  Y.     Filed  Feb.  11,  1890. 

428.071.  Insulator  for  Electric-Railway  wires. 
Harold  P.  Brown,  New  York,  N.  Y.  Filed  Mar. 
10,  1890. 

428.072.  Trolley  System  for  Electric  Rail- 
ways. Harold  P.  Brown,  New  York,  N.  Y.  Filed 
Mar.  10,  1890. 

428.073.  Commutator-Brush  for  Dynamos. 
Lewis  Yan  Brown,  Asheville,  N.  C,  assignor  of 
one-half  to  William  H.  Inloes,  same  place.  Filed 
Aug.  15,  1889. 

428,084.  Electric  Meter.  Alphonse  Frager, 
Paris,  France.     Filed  Jan.  29,  1890. 


NO.    428,1-4. — TELEPHOXE. 

428,087.  Process  of  Electro-Deposition.  Da- 
vis Garrett,  Kansas  City,  Kans.,  assignor  of 
one-half  to  James  Clark,  same  place.  Filed  Dec. 
4,  1888. 

428,095.  Electric  Signal-Circuit.  Orlando  W. 
Hart,  Fall  River,  Mass.     Filed  Aug.  23,  1889. 

428,098.  Electric  Railway.  Rudolph  M. 
Hunter.  Philadelphia,  Pa.,  assignor,  by  mesne 
assignments,  to  the  Thomson-Houston  Electric 
Company,  Boston,  Mass.  Original  application 
filed  May  22,  1886.  Divided  and  this  applicat- 
ion filed  Jan.  14,  1888. 

116.  Galvanic  Battery.  Archibald  J. 
MacDonald,  North  Tiverton,  R.  I.,  assignor  to 
Henry  E.  Townsend,  trustee,  Boston,  Mass. 
Filed  Aug.  24,  1889. 

428,136.     Trolley-Arm    Support   for   Electric 


Railways.  Frank  B.  Rae,  Detroit,  Mich.,  as- 
signor to  the  Detroit  Electrical  Works,  same 
place.     Filed  Mar.  13.  1890. 

428.169.  Electric  Motor  Regulator.  Walter 
H.  Knight,  New  York,  N.  Y.  Original  applica- 
tion filed  March  13,  18S6.  Divided  and  this 
application  filed  June  5 

428,174.  Telephone.  John  C.  Ludwig,  San 
Francisco,  Cal.  assignor  of  one-half  to  A.  C. 
Paulsell  and  Martin  Corcoran,  same  place,  and 
T.  C.  Coogan  and  H.  T.  Compton,  Oakland,  Cal. 
Filed  July  6,  1889. 

175.  Electric  Locomotive.  James  F. 
McLaughlin,  Philadelphia,  Pa.  Filed  March  17, 
1890. 

4.2  ".189.  Three  Wire  Multiple  Switch-Board 
System.  Ernest  P.  Warner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Companv,  same 
place.     Filed  Dec.  10,  1888. 

428.210.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut.    Original   application  filed  March    18, 

6.  Serial  No.  195. -42.     Divided  and  this  ap- 
plication filed  Feb.  8,  1889. 

428.211.  Electric  Railway.  Rudolph  M. 
Hunter.  Philadelphia.  Pa.,  assignor,  by  mesne 
assignments,  to  the  Thomson-Houston  Electric 
Company,  Boston.  Mass.  Original  application 
filed  Dec.  15,  iSSS.  Divided  and  this  application 
filed  May  21,  1889. 

428,221*  Synchronous  Multiplex  Telegraphy. 
Francis  J.  Patten,  New  York,  N.  Y. ,  assignor  to 
J.  M.  Seymour,  Brick  Chuch,  N.  J.  Filed  Jan. 
10,  1890. 

428.222.  Multiplex  Telegraph.  Francis  J. 
Patten,  New  York.  N.  Y. ,  assignor  to  J.  M.  Sey- 
mour, Brick  Church,  N.  J.     Filed  Jan.  10,  1890. 

428.223.  Multiplex  Telegraphy.  Francis  J. 
Patten,  New  York.  N.  Y..  assignor  to  J.  M. 
Seymour,  Brick  Church,  N.  J.  Filed  Jan.  10, 
1890. 

428. 224.  Synchronous  Multiplex  Telegraphy. 
Francis  J.  Patten,  New  York,  N.  Y. .  assignor  to 
J.  M.  Seymour,  Brick  Chuch,  N.  J.  Filed  Jan. 
10,  1890. 

428.225.  Synchronous  Multiplex  Telegraphy. 
Fancis  J.  Patten.  New  York,  N.  Y. ,  assignor  to 
J.  M.  Seymour,  Brick  Chuch,  N.  J.  Filed  Jan. 
10,  1890. 

42S,  226.  Synchronous  Multiplex  Telegraphy. 
Francis  J.  Patten,  New  York.  N  Y,  assignor  to 
J.  M.  Seymour,  Brick  Church,  N.  J.  Filed  Jan. 
10,  1890. 

428,247.  Magnetic  Lock.  William  W.  Fen- 
ner,  Kansas  City,  Mo.,  assignor  of  one-third  to 
Emma  Rhodes,  same  place.     Filed  Jan.  31,  1890. 

428,256.  Magnetic  Lock.  John  Schneider, 
New  York,  N.  Y.     Filed  March  5,  1890. 

428,273.  Graphophone.  Mark  L.  Deering, 
Cleveland,  Ohio.     Filed  Dec.  20,  1888. 

428,280.  Electric  Meter.  Jacob  E.  Mehren, 
Chicago,  111.,  assignor  to  the  American  Electric 
Meter  Company,  same  place.    Filed  Oct.  7,  1889. 

428.289.  Armature  for  Dynamos,  &c.  Albert 
Schmid,  Allegheny,  assignor  to  the  Westinghouse 
Electric  Company,  Pittburg,  Pa.  Filed  June  6, 
1889, 

428.290.  Electric  Meter.  Ernst  W.  Yon  Sie- 
mens, Berlin,  Germany.  Filed  Dec.  9,  1889. 
Patented  in  Germany,  England,  Switzerland,  Bel- 
gium, France  and  in  Italy. 

3 1 7.  Regulator  for  Electric-Current  Gen- 
erators. Gustav  Pfannkuche,  Cleveland,  Ohio. 
Filed  June  8,  1888. 

428.358.  Cut-Out.  Nathan  P.  Stevens.  Con- 
cord, N.'H.     Filed  Nov.  15,  1889. 

428.378.  Electric  Furnace  for  Melting  Metals. 
Edward  A.  Colby,  New  Haven,  Conn.  Filed 
April  14,  1887. 

428.379.  Electric  Induction  Device.  Edward 
A.  Colby,  New  Haven,  Conn.  Filed  Sept.  19, 
1887.     Renewed  Oct.  21,  1889. 

428.380.  Dynamo-Electric  Machine  or  Elec- 


tric Motor.     Edgar  Croasdale,  Philadelphia.  Pa. 
Filed  Jan.  26,  1886. 

428,420.  Yoltaic  Armor.  Albert  I.  Scott, 
Allegheny,  Pa.     Filed  Feb.  20,  1890. 

433.  Electric  Gas-Lighter.  Robert  T. 
Walton,  Philadelphia,  Pa.     Filed  July  18,  1889. 

428,435.  Alternating  Current  Arc  Lamp. 
George  Westinghouse,  jr.,  Pittsburgh,  Pa.  Filed 
Mar.  19,  1890. 

454.  Electric  Motor.  William  H.  Chap- 
man, Portland,  Me  .  assignor  to  the  Giant  Elec- 
tric Motor  Companv.  Boston,  Mass.  Filed  Dec. 
30,  1889. 


XO.    428,289. ARMATURE    FOR    DYNAMOS. 

428,499.  Electric  Railway.  Jerome  B.  Legg 
and  John  Nile,  St.  Louis,  Mo.  Filed  Oct  10, 
1888. 

428,545.  Electric  Insulator.  Emery  Andrews, 
Kennebunk,  Me.,  assignor  to  the  Leatheroid 
Manufacturing  Company,  same  place.  Original 
application  filed  Nov.  4,  1889.  Divided  and 
this  application  filed  Jan.  24.  1890. 

428,564.  Electric  Cut  Out.  William  J.  Jenks, 
New  York,  N.  Y.     Filed  Dec.  10,  1888. 

428.575.  Method  of  Building  Electrical  Con- 
verters. William  Stanley,  Jr.,  Great  Barrington, 
Mass.,  assignor  to  George  Westinghouse,  Jr., 
Pittsburg,   Pa.     Original  application  filed  Nov. 


NO.  428,435. ALTERNATING  CURRENT  ARC  LAMP. 

23,  1886.  Divided  and  this  application  filed 
Mar.  6,  1889.  Patented  in  England,  France, 
Belgium,  Germany,  Italy  and  in  Canada. 

428,576.  Electric  Semaphore  Apparatus. 
Frederick  Stitzel  and  Charles  Weinedel,  Louis- 
ville, Ky.     Filed  Mar.  21,  1889. 

French  Telephone  Statistics. — The  French 
Minister  of  Commerce  has  published  statistic: 
showing  that  on  April  1st,  1S90,  there  wen 
12,800  subscribers  to  the  various  telephone  sys 
tems,  distributed  as  follows  : — Paris  system,  7,44f 
subscribers  ;  departmental  systems  taken  ove: 
by  the  State,  2,630;  old  State  systems,  :  715 
On  September  1st,  1889.  the  date  at  which  the 
State  took  possession  of  the  lines,  there  wen 
only  1 1,442  subscribers.  This  gives  an  increas* 
of  1,53s  subscribers  in  seven  months. 
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ANSWERS   TO  INQUIRIES. 

R.  H.  J. — The  iron  cores  of  the  field  magnet 
and  armature  of  a  dynamo,  together  with  the 
air  spaces  between  them,  constitute  a  magnetic 
circuit  along  which  the  magnetic  lines  pass. 
The  whole  number  of  magnetic  lines  flowing 
along  this  circuit  can  be  calculated  if  the  excit- 
ing force  and  the  sum  of  the  magnetic  resistances 
are  known.  These  calculations  are  by  a  process 
resembling  calculations  by  Ohm's  law  for  elec- 
tric circuits. — Ed.  Electric  Age. 

Editor  of  The  Electric  Age  :  Can  you  re- 
commend a  book  which  describes  briefly  the  dif- 
ferent systems  of  electric  lighting  ?  There  are 
so  many  publications  that  one  is  apt  to  become 
confused  in  his  effort  to  choose. 

Wilmington,   Del.  "Anode.'' 

Answer. — There  are  a  good  many  books  on 
the  subject,   all  of  which   we  can  recommend. 


telephone  Companies,  Supply 
W  Houses,  Bell  Hangers,  Phy- 
sicians, and  all  users  of  Open 
Circuit  Batteries,  are  requested 
to  write  the 

LAW  TELEPHONE  CO., 

85  JOHN  ST.,  NEW  YORK, 


We   have 

to  in- 


something 
terest  you. 


You  cannot  read  too  much  in  this  line.  You 
might  try  »  The  Elements  of  Electric  Lighting," 
by  Atkinson.  This  is  a  very  good  book,  and  it 
is  judiciously  brief.  We  can  send  it  to  you 
by  mail.     Price  $1.50.— Ed.  Electric  Age. 

R.  S.  asks  for  a  description  of  the  distinguish- 
ing features  of  the  Mather  dynamo.  This  dyn- 
amo is  designed  for  incandescent  lighting  only, 
and  its  chief  peculiarity  is  the  form  of  the  field 
magnet,  which  is  circular.  The  armature  is  of  the 
drum  type  and  is  without  interior  ventilation. 
These  are  the  only  features  peculiar  to  this  dyn- 
amo. Essentially,  it  is  about  the  same  as  ma- 
chines of   other  makes.     For    full  description 

IF>  .A.  T  jE3  3NT  T  S 

OBTAINED  IN  UNITED  STATES,  CANADA.  GREAT  BRITAIN. 

AND  AIX  FOREIGN  COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  and    Reports   as   to  validity.     Searches  made.     In- 
fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.    Advice  on  Patent  Laws,  etc. 
Twenty  years'  experience. 

R.  A.  KELLOND,  Solicitor  &  Expert, 

Offices,  <i:i  Broadway,  X.  Y. 

Branches:  Washington,   D.    C,  and  Montreal,   Canada. 
Agencies  in  all  Foreign  capitals. 


Outfits  to   run    INCANDESCENT    LAMPS  from 
25  to  300  hours. 

Send  for  Illustrated  Catalogue  and  Testimonials. 

T^JS.     H.    MASOKT, 

Manufacturing  Electrician, 
Office,    63    Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,   BROOKLYN,   N.   Y. 


of  the  machine  we  refer  you  to  works  on  elec- 
tric lighting.  — Ed.  Electric  Age. 

Editor  Electric  Age. — In  the  construction  of 
field  magnets  for  dynamos  what  quality  of  iron 
is  used — cast  or  wrought? 

Kansas  City.  "Mechanic" 

Answer — Cast  iron  is  generally  used,  although 
it  is  sometimes  preferable  to  use  wrought  iron. 
Lamination  of  the  core  is  recommended  to  give 
the  lines  of  force  their  proper  direction. — Ed. 
Electric  Age. 

H.  M.,  Louisville. — We  can  supply  you  the 
book;  price  Si.  50.  It  probably  covers  the  ground 
as  well  as  a  more  expensive  work. 

Dynamo. — A  twelve-light  Arc  Dynamo,  with 
twelve  single  Lamps,  all  in  good  order.  Price, 
$300  cash.     T.  R.   PROCTOR,  Utica,  N.  Y. 

EDISON    LAMPS, 

%    TO    36    CA-XTEI-E    POWER. 
2^     TO    40    VOLTS. 


For    Battery    or    Dvnamo. 

These  Lamps  can  be  used  in  series   on   dynamo  circuits 
for  all  kinds  of  decorations  and  displays. 

WE  WILL  SEND  FREE.  CATALOGUE  E. 

which  gives  prices  and  descriptions  of  lamps,  and  directions 

HOW  TO  MAKE  A  CHEAP  BATTERY 

to  run  them.     Any  intelligent  boy  can  make  these  batterie 
under  these  directions. 

EDISON  LAMP  CO.,  Harrison,  N.J. 


R,  D.  WILSON  &  CO,, 

Pbomotees  and  Dealebs  in 

Eleetrie  Securities 

EXCLUSIVELY, 

Offer     a   limited    number    of  shares   of  the 
treasury  stock  of  the 

New  England  Printing  Telegraph  Co, 

CAPITAL,  $1,500,000.        PAR  VALUE,  $50. 


President,  Feank  B.  Dole,  Boston. 
Directors:— Frank  B  Dole.  James  P.Cook.  Boston; 
George  W    Slacle,  Fall    River  ;  Abner  MeKinley, 
Canton,  Ohio  ;  P  S.  Jennings,  New  York. 


This  Company  is  the  Licensee  of  the 

ESSICK  PRINTING  TELEGRAPH  SYSTEM 

FOR  THE  NEW  ENGLAND  STATES. 


The  Office  of  the  Parent  Company  is  at 
171  Broadway,  New  York,  where  the  system 
may  be  seen  in  operation  on  a  line  to  Boston. 

Correspondence  invited.  Further  inform- 
ation furnished,  and  an  exhibition  of  the 
system  may  be  seen  at 

113  DEVONSHIRE  STREET. 
Room  21.  BOSTON,     MASS. 


The  WESTON  STANDARD 

Voltmeters  and  Ammeters 


wai£;;x~.;-i 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instrument  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address  : 

Weston  Electrical  Instrument  Co., 

Send  for  Illustrated    Catalogue.  114  William  St.,  NEWARK,  N.  J. 


WEBSTER'S 

UNABRIDGED 

ANCIENT  EDITION. 

A  so-called  "Webster's  Unabridged 
Dictionary"  is  being  offered  to  the  public 
at  a  very  low  price.  The  body  of  the  book, 
from  A  to  Z,  is  a  cheap  reprint,  page  for 
page,  of  the  edition  of  1847,  which  was  in 
its  day,  a  valuable  book,  but  in  the  pro- 
gress of  language  for  over  FORTY  YEARS, 
has  been  completely  superseded.  It  is 
now  reproduced,  broken  type,  errors  and 
all,  by  photo- lithograph  process,  is  printed 
on  cheap  paper  and  flimsily  bound.  A 
brief  comparison,  page  by  page,  between 
the  reprint  and  the  latest  and  enlarged 
edition,  will  show  the  great  superiority 
of  the  latter.  These  reprints  are  as  out 
of  date  as  a  last  year's  almanac.  No  hon- 
orable dealer  will  allow  the  buyer  of  such 
to  suppose  that  he  is  getting  the  Webster 
which  to-day  is  accepted  as  the  Standard 
and  THE  BEST,— every  copy  of  which 
bears  our  imprint  as  given  below. 
Iffi-  If  persons  who  have  been  induced  to 
purchase  the  "  Ancient  Edition"  by  any 
misrepresentations  will  advise  us  of  the 
facts,  we  will  undertake  to  see  that  the 
seller  is  punished  as  he  deserves. 

G.  &  C.  MERRIAM  &  CO. 

SPRINGFIELD,  MASS. 


OUR    IMPROVED 

WOOD   BOX    BELL, 

WITH  COVER    REMOVED. 


WE   ARE 

Manufacturers    of   all  Kinds 

Electrical  Apparatus. 

THE  HOLTZER-GABOT  ELECTRIC  CO., 

Office  and  Warerooms,  1 1 1  Arch  St., 

BOSTON,    MASS. 

Special  (  Baker,  Balch  &  Co.,  Seattle,  Wash. 
iercncics  \  Paul   Seller's   Electric   Works,  San    F 


THE    CELEBRAT 
HOLTZER     CYLIN 
BATTERY. 


ED 

DER 


Age, 
WHERE 


Francisco,  Cal. 
S 


FULL     LINE     OF     OUR     GOODS 
CARRIED   IN   STOCK. 


FACTORY  :  BROOEXINE,  MASS.- 


Enclose  Business  Card  and  send  for  Illustrated  Catalogue. 
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BERGMANN  &  CO., 

\11  Appliances  for  trie  Edison  Electric  Ligrit, 


ELECTRIC  LIGHT.  COMBINATION  *  GAS  FIXTURES. 

7 

Fixtures  Adapted  to  any  System  of  Incandescent  Lighting. 
CATALOGUES,  SPECIAL  DESIGNS  AND  ESTIMATES  FURNISHED  ON  APPLICATION. 

ARCHITECTS'  DESIGNS  FAITHFULLY  CARRIED  OUT.  CORRESPONDENCE  SOLICITED. 


Office  a?td  Works:         )  -nt  -\t  (  SJimv  Rooms: 

292—298  Ave.  B.     )  (65  Fifth  Avenue. 


T.  W.  Wilmarth  <t  Co..  225  State  Street,  Chicago,  Ills. 

AGENTS     yOT*.     OUR     FIXTTJRES    IN    TiAJ-J    NORTHWEST, 


■th: 


EDISON   MACHINE  WORKS, 


^MANUFACTURERS  OF^ 


TVeatner-tproof  Wire.  Jlfagnet   Wire.  Insulated,  Iron  TTire. 

Annunciator   VTire.  Ice   VTir-e.  Gas  JFisrture  TVire. 

Rubber- Covered.  House  VTire.  German  Silver  "Wire. 

Flexible  Cords.  ^  Ire  Lamp  Con  -  Tinsel  Cords. 

Telep7cone,  Telegraph,  and  Electric  Light  Cables.  JParagon  Tape. 

FlexiJble  <^rusl\   Solder  Cable. 


.T^IMIIES     IF.     ZELLT, 

General    Sales  Agent, 
lO     DEY     STREET,  ISTES**^ 
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rHE  ELECTRIC  AGE. 

PUBLISHED    EVERY   SATURDAY. 

3yThe  ELECTRIC  AGE  PUBLISHING  CO. 

ENTEBED    AS     SECOND-CLASS    MAIL    MATTEB. 

Registered  Cable  Address,  "  Electage,''  New  York. 

TERMS    OF    SUBSCRIPTION: 
>ne  Copy,  one  year,  ...  $3.00 

)ne  Copy,  six  moiitlis,  ...         1.50 

Ireat  Britain  and  other  Countries,    -  4.00 

Semit  by  Post  Office  or  Express  Money  Order. 

ADVERTISING   RATES:  $2.00  PER   INCH 

Reading  Notices,  25  cents  per  line. 

.  R.  TALTAVALL,  Editor. 

J.   B.  TALTAVALL,  Business  Manager, 
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ddress  all  communications  to  the  Electric  Ajre  Pub. 
Co.,  Xo.  a  Dey  Street,   New  York. 

I'esiern  Ajjeney.— FRANCIS  M.  IRELAND,  35  Com- 
mercial Bank  Bldg.,  Chicago,  111. 

Eastern  Agency. — W.  J.  PILICY,  Room  10,  Cook  Build- 
ing, 146  Franklin  and  149  Congress  Streets,  Boston,  Mass. 

NEW  YORK,  JUNE  7,  1890. 


CONTEXTS. 

PAGE 

lectric  Wires — Electric  I'ower  on  the  Bridge — Improved 
Underground  Cables  —  The  Insurance  Question  —  Obit- 
uary— Miscellaneous i 

he  Carlwright   Protector   (Illustrated) — Range   Finding  at 

Sea  by  Electricity 2 

Useful  Electric  Bell  (Illustrated) — Practical  Application 
of  Storage  Batteries  to  Car  Traction  Work — The  Wright-  - 
Ferrami  Alternating  Current  Meter  (Illustrated) — Miscel- 

lanec  ius 3 

ew  Series  of  Portable  Testing  and  ResistanceSets    (Illus- 

trated) — Miscellaneous 4 

oring  the  Alternating  Current  (Illustrated) — Miscellaneous      5 
nproved  Electric  Cables — Phonograph  Convention — Mis- 
cellaneous         6 

estern  Notes — New  York  Notes 7 

istern  Notes  —  Telegraphy  and  Telephony  in  G-'rmany — 

Inter'  sting  Exhibit — Miscellaneous 8 

ie  Electric  Light  Investigation 9 

ectrical  Patents  (Illustrated)--Miscellaneous 10 

lswers  to  Inquiries it 


ELECTRIC  WIRES. 

During  the  last  session  of  the  State  Legislature 

e  Senate  Committee  on  General  Laws,  which 

idertook  an  investigation  into  electrical  matters, 

quested  its  electrical  expert,  Mr.  F.  W.  Jones, 

make  a  report  on  the  present  situation  regard- 

g  the  use  of  electric  wires  in  the  State  of  New 

irk,  and  the  legislation  needed  for  the  better 

otection    of  life   and  property  by  such    use. 

r.  Jones  has  submitted  his  views  to  the  com- 

ittee,  but  the  Legislature  having   adjourned, 

e  report  has  not  yet  been  made  public.     We 

ve,  however,  secured  an  advance  copy  of  the 

me,  the  first  part  of  which  will  be  found  on 

other  page  of  this  issue.     The  balance  of  the 

port  will  appear  in  the  succeeding  issue. 

Mr.  Jones  handles  his  subject  in  a  masterly 

anner.     Indeed,  there  is  no  one  more  qualified 

pass  upon  this  important  question  than  he. 

ie  first  part  of  his  report  relates  to  wires  used 

■  telegraph  and  telephone  purposes,  and  he 

otes  the  laws,  National  and  State,  passed  at 

ious  periods  up  to  the  present  time,  regulating 

2  building   and    use  of  the   same.      "Up  to 

78,"  says  Mr.   Jones,    ''no  special  laws  were 

^cessary  for  controlling  the  use  and  distribution 

electric  currents,  so  far  as  danger  to  life  and 

1  iperty  was  concerned,  inasmuch  as  the  tele- 

Mph,  telephone  and  domestic  companies  used 

mparatively  feeble  currents.     Since  1878,  how- 

2r,  electric  light  and  power  companies  have 

ung  into  existence  using  dynamo  machines 

i  storage  batteries  yielding  electric  currents 

enormous  quantity  and  high  pressure  which, 

not  rigidly   guarded    and    properly   applied 

der  most  exacting  conditions,  will  prove  very 

ble  to  main  or  kill,  and  consume  property  by 


^Ir.  Jones  refers  incidentally  to  the  immense 
vantages  enjoyed  by  the  Western  Union  Tele- 
s' ph  Company  in  the  matter  of  right  of  way 


over  railroad  lines.  To  understand  what  these 
advantages  mean  in  practice,  take  that  com- 
pany's lines  between  New  York  and  Philadelphia. 
These  lines  are  92  miles  long,  while  those  of 
other  companies  between  the  two  named  cities, 
vary  between  112  and  167  miles  in  length. 
These  competing  companies  are  debarred  from 
the  right  of  way  on  railroads,  and  are  compelled 
to  string  their  wires  on  circuitous  turnpikes, 
hence  the  much  longer  length  of  lines  between 
given  points. 

The  report  entire  makes  very  interesting  read- 
ing, and  Mr.  Jones  makes  some  very  sensible 
and  practical  suggestions  on  the  subject  under 
consideration. 

Improved  Underground  Cables. — Of  inventors 
there  may  be  said  to  be  two  classes — one  look- 
ing fof  new  things  and  the  other  improving 
existing  methods  of  accomplishing  results.  In 
these  days  the  latter  class  accomplish  more  good 
for  mankind  than  do  the  former.  It  is  well- 
known  that  in  electric  operations  there  are  a 
great  many  weak  points,  that  need  to  be  strength- 
ened in  order  to  obtain  the  best  results.  One  of 
these  weak  points  has  been  overcome  by  Capt. 
Willird  L.  Candee,  in  an  improved  method  of 
prolonging  the  life-time  of  an  underground  elec- 
tric cable,  on  which  invention  he  has  just  re- 
ceived letters-patent.  Much  trouble  has  been 
caused  by  moisture  gaining  access  to  the  inter- 
ior of  the  cables  through  capillary  action  in  the 
fibre  of  the  wire  covering.  The  exposed  ends 
become  damp  by  exposure  to  the  atmosphere, 
and  long  before  the  cable  has  served  ils  time  it 
becomes  defective  as  to  insulation.  Capt.  Can- 
dee  overcomes  these  difficulties  by  so  insulating 
the  exposed  ends  of  cable  conductors,  with 
okonite  or  like  material,  that  it  is  an  impossibility 
for  moisture  to  penetrate  into  the  interior  and 
cause  any  of  the  serious  annoyances  referred 
to.  On  another  page  will  be  found  a  full  des- 
cription of  the  invention. 

The  Insurance  Question. — In  referring  to  the 
report  of  the  recent  meeting  of  the  National 
Board  of  Fire  Underwriters  on  the  subject  of 
electric  risks,  in  our  issue  of  May  24th,  we 
questioned  the  accuracy  of  the  figures  in  that 
report  representing  the  number  of  fires  caused 
by  electric  currents.  The  paper  read  by  S. 
E.  Barton  before  the  recent  Boston  meeting  of 
the  American  Institute  of  Electrical  Engineers, 
throws  the  light  of  day  on  the  falsity  of  those 
figures.  He  charges  the  committee  who  made 
the  report  with  misrepresentation,  and  shows 
by  the  committee's  own  figures  how  the  real  facts 
have  been  distorted  and  misrepresented.  Elec- 
tricity seems  to  be  a  bugaboo  among  some  of 
the  underwriters,  but  their  alarming  reports 
have  no  real  effect  among  the  larger  portion  of 
the  parties  interested,  for  they  know  better  than 
to  allow  themselves  to  be  needlessly  frightened, 
and  when  such  an  authority  as  Mr.  Barton  scru- 
tinizes such  statements  the  truth  is  bound  to 
prevail. 

Electric  Power  on  the  Bridge. — In  reply  to 
a  question  regarding  the  advisability  of  sub- 
stituting electric  power  for  cable  power  for  the 
propulsion  of  the  cars  on  the  Brooklyn  Bridge, 
Prof.  Elihu  Thomson  says  :  Of  course  there 
would  be  no  particular  difficulty  in  superposing 
on  it  [the  bridge]  an  electric  system  if  desired, 
or  replacing  the  cable  system  with  an  electric 
system.  I  cannot  say  that  I  have  studied  the 
problem  so  thoroughly  as  to  pronounce  off  hand 
on  the  desirability  of  these  latter  changes.  I 
am  far  from  being  a  believer  in  supplanting  all 
other  systems  in  such  special  cases  of  fitness  by 
electric  systems.  "Candles  are  still  used,"  he 
continues,  "and  so  is  gas  and  kerosene,  though 
we  have  electric  lights.  Fitness  must  govern." 
Prof.  Thomson  states  that  he  has  always  been 
of  the  opinion  that  the  Brooklyn  Bridge  is  a  case 
to  which  the  cable  system  is  particularly  adapted. 

Fire  Alarm  Service. — Boston  is  gaining  a 
great  reputation  for  the  enterprise  shown  in  elec- 
trical matters.     The  fire  commissioners  of  that 


city  have  adopted  a  plan  which  is  a  wise  one, 
and  which  will  greatly  add  to  the  efficiency  of 
the  fire  department.  They  have  emDloyed  a 
telegraph  operator  for  each  district  chief,  whose 
duty  it  will  be  to  keep  up  telegraphic  communi- 
cation between  the  fire  alarm  boxes  and  the  fire 
department.  An  operator  will  be  stationed  at  a 
general  fire  alarm  telegraph  office  at  the  City 
Hall,  from  which  point  every  engine  house  can 
be  communicated  with.  The  value  of  this  in- 
novation will  be  great,  as  it  will  enable  every  fire 
chief  to  keep  in  constant  communication  with 
all  of  the  fire  department  stations  during  the 
progress  of  a  fire.  It  would  be  wise  for  other 
cities  to  follow  Boston's  example  in  this  respect  ; 
much  property  might  be  saved  thereby. 

Portable  Testing  Instruments. — The  demand 
for  portable  electrical  testing  instruments  has 
increased  to  such  an  extent  in  late  years  that 
manufacturers  are  constantly  improving  them 
with  a  view  to  making  them  more  convenient 
to  carry  and  perform  their  functions  with  greater 
accuracy.  Messrs.  Jas.  W.  Queen  &  Co.,  of 
Philadelphia,  have  just  brought  out  a  new  series 
of  portable  testing  and  resistance  instruments, 
which  we  describe  and  illustrate  on  another 
page.  These  instruments  have  a  great  range  of 
application  and  no  doubt  will  be  found  very 
valuable  to  those  who  have  use  for  this  class  of 
electrical  instruments. 

A  New  Application  of  Electric  Heating. — 
According  to  certain  Italian  journals  the  dome 
of  St.  Peter's  is  cracking  in  a  somewhat  serious 
manner.  La  Lumiere  Electrique  states  that  a 
similar  state  of  things  was  discovered  about  100 
years  ago,  and  was  remedied  by  encircling  the 
dome  with  a  strong  band  of  metal.  This  band 
was  heated,  and  its  contraction  on  cooling  was 
found  to  be  sufficient  to  close  up  the  fissures. 
The  same  journal  suggests  the  use  of  electricity 
if  a  similar  method  should  be  tried  in  the  present 
case. 

Electrical  Chimes. — An  employe  in  the  office 
of  the  architect  of  the  Capitol,  Washington,  has 
invented  an  electrical  musical  machine.  The 
keyboard  is  similar  to  that  of  an  ordinary  type- 
writer, and  its  keys  are  connected  electrically 
with  a  number  of  electric  bells  arranged  beneath 
the  table.  Pressure  on  each  key  closes  the  cir- 
cuit of  an  electric  bell,  and  when  the  keys  are 
operated  by  an  expert  any  tune  may  be  played 
on  the  machine. 

The  Joule  Memorial. — A  meeting  of  the  Joule 
Memorial  Committee  was  held  at  the  Manches- 
ter, (England)  Town  Hall,  May  12th,  to  meet 
Mr.  Alfred  Gilbert,  A.  R.  A.  At  the  close  of  a 
conversation  on  the  subject  of  the  proposed 
statue,  a  resolution  was  unanimously  passed 
adopting  the  resolution  of  the  Art  Sub-Committee 
in  favor  of  the  bestowal  of  the  commission  on 
Mr.  Gilbert,  who  undertook  to  execute  the 
work. 

OBITUARY. 

KARL    FRISCHEN. 

On  the  8th  of  May,  Karl  Frischen  died  at  Ber- 
lin. In  his  death  electrical  science  has  lost  one 
of  her  most  distinguished  promoters.  His  nu- 
merous services  in  the  interests  of  telegraphy 
and  electric  signaling  for  railways,  assure  him 
and  honorable  fame. 

Karl  Frischen  was  best  known  to  telegraph 
electricians  in  this  country  through  his  connec- 
tion with  the  development  of  multiplex  teleg- 
raphy. In  1854  he  made  an  important  improve- 
ment upon  Gintl's  method  of  simultaneous  trans- 
mission in  opposite  directions  over  one  wire. 
This  invention  is  the  basis  of  some  of  the  most 
successful  methods  of  duplex  telegraphy  now 
in  use.  In  1S63  Frischen  published  a  descrip- 
tion of  a  modification  of  his  invention  of  1854, 
which  is  essentially  the  polar  duplex  of  to-day. 
The  Steam's  Duplex  does  not  differ  materially 
from  that  of  Frischen. 


THE    ELECTRIC    AGE. 


THE  CARTWRIGHT  PROTECTOR. 


The  increasing  number  of  wires  carrying  elec- 
tric currents  of  large  volume  has  made  it  neces- 
sary to  devise  means  to  protect  telephones  and 
other  apparatus  depending  on  small  electric  cur- 
rents for  their  operation  from  injury  in  case  the 
two  classes  of  wires  become  crossed.  It  is  well 
known  that  large  currents,  such  as  those  used 
for  lighting,  or  street  railway  purposes,  will  de- 
stroy the  delicate  apparatus  used  on  telephone, 
teiegraph  and  fire  alarm  circuits,  and  may  even 
fire  the  buildings  into  which  these  wires  enter. 
It  is  not  practicable  in  cities  to  so  string  the  two 
classes  of  wires  that  all  danger  of  their  Decom- 
ing  crossed  will  be  removed  absolutely.  The 
various  wires  in  cities  must,  of  necessity,  cross 
and  recross  at  different  elevations.  In  case  of 
breakage  of  any  of  these  there  is  liabilty  to  actual 
contact  between  them.    It  is  here  where  the  dan- 


cally,  the  circuits  and  connections.  In  Figs,  i 
and  2  two  helices  are  seen,  end  to  end,  but 
magnetically  separated  from  each  other  at  the 
centre.  At  the  outside  ends  the  helices  are 
supported  bv  angle  irons  B,  both  of  which 
are  screwed  to  a  brass  bed  plate. 

The  wire  on  the  helices  is  wound  in  the  same 
direction.  The  armature  levers,  H.  are  made  of 
metal  in  bell  crank  form  and  pivoted  to  the  bed 
plate  as  seen  in  the  figure. 

The  horizontal  arm  of  the  lever  is  of  sufficient 
weight  to  overcome  the  attraction  caused  by  the 
normal  current  passing  through  the  helices.  N  is 
the  armature  and  A  is  the  core  of  the  helices. 
These  letters  also  apply  to  the  corresponding 


FIG.    I.       PLAN  OF  CARTWRIGHT  PROTECTOR. 

ger  lies.  Inasmuch,  therefore,  as  this  element 
of  danger  cannot  be  entirely  removed,  it  becomes 
necessary  to  devise  automatic  means  of  protect- 
ing our  property  against  the  intrusion  of  stray 
currents  of  great  volume.  Many  devices  of  this 
sort  have  been  brought  out  and  put  upon  the 
market.  A  very  efficient  instrument  of  this  class 
is  the  Cartwright  Protector. 

At  the  recent  test  made  by  the  Boston  Fire 
Underwriter's  Union,  the  Cartwright  Piotector 
fulfilled  perfectly  all  the  requirements,  and  was 
the  only  instrument  which  did,  no  other  being 
considered  so  well  adapted  for  use  on  fire  alarms 
and  metallic  circuits.  As  a  result  Df  the  test. 
the  Cartwright  Protector  was  approved  of  and 
accepted  bv  the  Board. 

B 
IN 

Ih 


The  Cartwright  Protector  is  simple  in  con- 
struction and  unfailing  in  action,  and  gives  per- 
fect protection  to  all  electrical  instruments 
against  any  fire  which  can  be  caused  by  the 
crossing  of  wires  carrying  a  weak  current  by 
those  carrying  a  more  powerful  one.  So  long  as 
the  current  passing  through  the  instrument  pro- 
tected is  normal,  the  armatures  of  the  protector 
remain  quiescent,  but  upon  the  passage  of  an 
abnormal  current  the  armatures  are  attracted  by 
the  core  of  the  magnet  and  the  current  is  carried 
to  ground,  thus  cutting  out  the  telephone  or 
other  instrument  which  would  have  been  de- 
stroyed, and  probably  the  building  set  on  fire, 
had  not  the  abnormal  current  been  so  diverted. 
So  soon  as  the  abnormal  current  has  been  car- 
ried off,  the  armatures  are  released  from  the  core 
automatically,  and  the  protector  is  ready  for  an- 
other abnormal  current. 

Reference  to  the  accompanying  illustrations 
will  aid  in  a  better  understanding  of  the  instru- 
ment and  its  operation.  Figs,  i  and  2  show 
respectively  the  plan  and  elevation  of  the 
instrument,  and  figs.  3  and  4  show,  diagramati- 


wires  are  similary  affected  at  the  same  momer. 
the  results  are  just  the  same.     Figure  4  show  ■ 
the  circuit  in  another  form  of  the  protector,  hav 
ing  a  single  helix.     Its  action  is  similar  to  tha 
of  the  instrument  just  described,   and  will  bj 
readily  understood  by  tracing  the  path  of  th  ' 
currents,  and  connections  made  under  differer 
conditions.     By  certain  combinations  of  fuse1 
and  connections,  alarms  may  be  sounded  whe  , 
the  protection  is  made  to  operate  by  abnonn; 
currents. 

The  simplicity  and  efficiency  of  this  pro; 
device  are  features  that  cannot  fail  to  attract  th  1 
admiration  of  all  interested,  and  it  is  evident  flu.; 
property  protected  by  these  instruments  is  absc, 
lutelv  safe  from  the  dangers  incident  to  the  d 
version  of  heavy  currents  from  their  proper  paths, 
There  is  a  great  demand  for  a  reliable  devic, 
of  this  character,  and  the  Cartwright  ProtecH 
fulfilling  every  essential  requirement  as  it  doe;, 
deserves  a  large  and  extensive  sale. 


fig.  3. 

parts  of  the  opposite  helix.  The  outside,  or 
line  wires,  are  attached  to  binding  posts  F,  to 
which  are  connected  the  inside  ends  of  the  helix 
wires.  The  outside  ends  of  the  latter  are  con- 
nected through  the  armature  levers  with  the  ter- 
minals of  the  instrument  to  be  protected.  Bind- 
ing post  G.  represents  the  ground  connection. 
Now  referring  to  figure  3  it  will  be  readily  un- 
derstood that  so  long  as  the  current  circulating 
in  the  helices  remains  at  its  normal  strength  the 
armature  remains  passive,  but  the  moment  the 
current  is  abnormally  increased  the  magnetism 


fig.  4. 

in  the  helix  on  the  side  through  which  the  ab- 
normal current  enters  will  be  so  increased  as  to 
attract  its  armature  towards  the  core.  This 
action  brings  the  armature  into  actual  contact 
with  the  helix  core,  and  the  line  wire  will  be  put 
into  direct  contact  with  the  ground  through  the 
core,  thus  shunting  the  current  to  the  ground 
before  it  can  reach  the  instrument  protected. 
The  ground  connection  will  be  maintained  so 
long  as  the  current  remains  excessive.  But  the 
moment  the  excess  of  current  is  removed  the 
protector  will  return  to  its  normal  condition  and 
the  telephone  and  other  instruments  will  be 
again  placed  into  the  circuit.  Precisely  the 
same  action  takes  place  if  the  abnormal  current 
happens  to  be  on  the  other  line  wire,  and  if  both 
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RANGE  FINDING  AT  SEA    BY    ELECTRK 
ITV. 

Park  Benjamin.  Ph.  D..  in  an  article  in  Ha 
per's  Monthly,  for  June,  entitled  "The  Enemy 
Distance.  Range  Finding  at  Sea  by  Electricity 
describes,  in  an  interesting  manner.  Lieu 
Fiske's  range  finder,  and  discusses  its  practic 
application. 

The  employment  of  distance-finding  appar 
tus,  says  Dr.  Benjamin,  is  by  no  means  limilt 
to  cruisers  at  sea  and  to  forts.  The  Fiske  ranj 
finder,  about  to  be  installed  on  board  of  the  d 
namite  cruiser  Vesuvius,  will  prove  a  T 
valuable  ally  to  the  dynamite  gun.  The  pr 
jectile,  charged  with  600  pounds  of  nitro-gelatiii 
propelled  as  it  is  by  compressed  air  at  mu 
lower  speed  than  the  rifle  shot,  works  destru 
tion  not  merely  at  its  point  of  impact,  but  ar 
where  within  a  radius  of  fifty  feet  around 
here  the  range  is  dependent  upon  the  air  ^k 
sure,  which  can  be  regulated  with  wondert 
nicety.  With  the  distance  which  the  shell  is 
go  known,  the  accuracy  of  fire  of  the  dynam 
gun,  despite  the  high  trajectory  of  its  projej 
may  equal  that  of  the  rifle.  The  range  fine 
has  also  been  adapted  to  the  use  of  troops  in  t 
field.  Observers  on  the  skirmish  line,  provid 
with  the  necessary  apparatus  and  located  att 
extremities  of  a  quickly  measured  base  line,  c 
determine  easily  the  distance  of  the  enemy,  a 
not  only  telephone  or  signal  back  the  range 
guide  in  the  establishment  of  artillery  positio 
and  the  laying  of  the  guns,  but  can  keep  t 
commanding  officer  constantly  advised 
changes  of  distance  of  the  hostile  force. 

While  Lieutenant  Fiske's  invention  finds 
most  immediate  use  for  military  purposes,  it 
not  without  peaceful  adaptations.  Many  as! 
has  gone  ashore,  even  in  sight  of  land,  throu 
an  error  of  judgment  on  the  part  of  her  navi 
tor  as  to  her  distance  from  the  coast 
range  finder  will  not  only  prevent  such  misju 
ment.  but  even  at  night,  when  the  frien 
beacon  seems  to  stand  out  like  an  isolated 
in  the  midst  of  the  black  chaos  of  sky  and  wa 
the  mariner  may  learn  with  certainty  his 
tance  from  the  perilous  shoal  or  reef. 

That  navy  which  possesses  the  most  accu 
system  of  range  finding,  other  things  being  eq' 
stands  the  best  chance  of  prevailing  in  fut 
wars  ;  for  the  ship  that  can  plant  two  shots  wh 
before  only  one  could  be  placed  has  a  dout 
efficiency  as  a  war  engine.  Whether  afloat 
ashore,  victory,  under  modern  conditions, 
well  leave  her  traditional  dwelling-place  a 
the  heaviest  battalions,  and  perch  on  the  b: 
of  him  who  knows  best  how  far  off  the  hea' 
battalions  are. 

Removal.— Mr.  Thos.  F.  Clohesey.  Electi 
Engineer,  of  Kansas  Citv,  Mo.,  has  moved  f: 
the  Board  of  Trade  to  805  New  York  Life  Bi 
ing  in  that  city. 


THE    ELECTRIC    AGE. 
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A  USEFUL  ELECTRIC  BELL. 


The  following  description  and  illustration  of  a 
eful  and  compact  electric  portable  bell  are  taken 
>m  a  London  contemporary.  The  article  has 
en  brought  out  by  Messrs.  E.  J.  Tumber  &  Co., 
d  combines  a  table  call  bell,  invalid's  bell  set, 
rglar  alarm  and  fire  alarm.  The  whole  apparatus, 
mplete  with  battery,  cord,  &c,  as  shown  in  our 
ustration,  only  occupies  a  space  of  4^  inches. 
When  used  as  a  table  bell  it  is  only  necessary  to 
ess  the  ivory  tablet  to  call  attention. 
On  unscrewing  the  bottom  of  the  case  the  silk 
re  conductor  and  contact  press  will  be  seen.  The 
ter  enables  the  apparatus  to  be  used  either  as  an 
dinary  invalid's  bell  set,  or  by  drawing  back  a 
ding  tongue  on  the  spring  arm  it  is  converted 
to  a  burglar  and  thief  alarm,  and  if  placed  between 
ndow  sashes,  in  the  crevice  of  doors,  box  lids, 
binets,  &c. ,  falls  out  on  these  being  opened,  and 
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PORTABLE  ELECTRIC  BELL. 

:  spring  being  released  continues  to  ring  the  bell 
til  reset. 

The  fire  alarm   which  is  placed  under  the  dome 

ly  be  set  to  start  the  bell  at  any  required  degree 

temperature  ;  it  is  ordinarily  set  at  2000  F. 

a,  Press  for  use  as  table  bell  ;  b,  Battery  ;  c,  Space 

flexible  cord  and  contact  press  ;  d,  1  hermostat 

fire  alarm;    1,  Position   when  not   in  use:    2, 

king  contact  by  pressure  at  2.v  for  use  as  an  or- 

ary   press ;    3,    Sliding   tongue    pushed   back, 

owing  spring  arm  to  fly  up  and  make  contact  at 

,  for  use  as  thief  detector. 

:IOne  of  the  pole  pieces  of  the  electro-magnet  in 

He  bell  is  slotted   to  receive  a  projection  on    the 

mature,  thus  enabling  the  bell  to  ring  with  small 

Ittery  power.     The  battery  contains  no  fluid  and 

«i  be  easily  removed  for  recharging  or  renewing. 


'RACTICAL  APPLICATION  OF  STORAGE 
BATTERIES  TO  CAR  TRACTION  WORK. 


BY  MR.    J.    K.    PVMPELLY. 

Perhaps  one  of  the  most  desirable  uses  to  which 
>rage  batteries  can  be  placed  on  account  of  the 
nvenience  of  carrying  motive  power  from  point 
point,  confined  ready  for  use  in  a  comparatively 
tail  space,  is  that  of  traction  on  street  cars,  and 
hough  money  and  time  have  been  expended  in 
periments  and  many  failures  made,  there  have 
en  successes  enough,  notwithstanding,  to  con- 
ice  practical  men  that  the  principle  is  good  and 
it  the  faults  developed  can  be  overcome. 
We  may  well  begin  here  by  going  into  the  subject 
faults  and  then  consider  how  they  may  be  rem- 
ied.  On  a  street  car  where  storage  batteries 
;  used  the  absolute  necessity  of  estimating  the 
wer  necessary  to  move  the  weight  of  batteries 
^mselves  and  then  the  horse  power  needed  to  run 
e  car  loaded,  is  so  difficult  that  actual  experiments 
th  such  a  car  is  about  the  only  way  in  which  we 
1  satisfy  ourselves  as  to  what  a  battery  of  a  certain 
ight  will  do  under  all  circumstances,  that  is  with 
ight  or  heavy  load,  on  a  level  or  a  grade,  straight 
ick  or  curves. 
Thus  far  a  fair  estimate  has  been  arrived  at  by 


extensive  and  frequent  trials.  Allowing  that  these 
points  are  comparatively  settled,  then  we  are  free 
to  turn  our  attention  to  the  make  up  of  the  bat- 
teries themselves. 

It  is  necessary  to  mention  here  how  often  we 
learn  that  the  lack  of  durability  and  continued 
efficiency  of  the  batteries  themselves  have  been  the 
main  cause  of  failure.  Now  allowing  for  the  moment 
that  we  have  a  battery  that  shows  good  efficiency 
and  durability  under  any  severe  work  which  it  has 
been  called  upon  to  perform,  under  any  necessary 
knocking  about  and  handling.  Then  we  must 
judge  by  the  character  of  the  road  itself,  its  curves, 
the  frequency  of  stops  and  starts,  its  percentage  of 
grades,  and  the  most  convenient  length  of  trips, 
what  weight  of  battery  to  use.  To  do  this  let  us 
use  some  estimates  in  figures  already  fairly  establsh- 
ed  by  careful  trials,  by  which  to  judge. 

The  French  engineers  in  their  tramway  electro- 
motive experiments  seem  to  be  careful  and  accurate 
in  their  figures,  and  although  I  think  we  have  the 
advantage  of  them  in  our  storage  batteries  we  may 
take,  for  instance,  the  experiments  lately  made  on 
the  Levalois-Madeleine  line  at  Paris  as  a  fair  es- 
timate. 

I  quote  as  follows  :  "  The  following  particulars 
are  given  of  the  new  electric  cars  on  the  Levalois- 
Madelaine  line  at  Paris.  Four  cars  at  present  are 
running.  They  are  fitted  with  Fuare-Sellon-Volck- 
mar  accumulators  with  twin  plates  10S  cells  in  12 
boxes,  containing  9  each  in  series,  each  cell  weigh- 
ing 33  pounds.  The  12  boxes  are  placed  in  cup- 
boards at  the  angles  of  the  cars,  four  in  front  and 
twelve  behind.  They  are  grouped  in  four  groups 
of  27  and  can  be  connected  in  four  manners,  one, 
two,  three  or  four  in  series.  The  motor  placed 
under  the  car  is  of  the  Siemens  type.  Its  speed  can 
be  1,600  revolutions,  but  is  usually  1,000,  reduced 
by  endless  cord  gearing  of  27  to  1.  The  reversal 
of  the  motor  is  accomplished  by  the  movement  of  a 
handle  fitted  to  the  brushes  ;  these  are  double  and 
in  the  form  of  a  V,  one  branch  of  the  V  correspond- 
ing to  the  forward  and  the  other  to  the  backward 
motion.  The  car  weighs  7,700  pounds,  it  carries 
3,500  pounds  of  accumulators,  and  can  carry  50 
passengers.  At  the  normal  speed  of  eight  miles  an 
hour,  the  electric  energy  necessary  is  as  follows  : 
on  the  level  4.5  h.  p.  (16  amp.  x  200  v.)  ;  on  a 
rise  of  one  percent.  8  h.  p.  (29  amp.  x  2co  v.), 
and  two  per  cent.  1 1  h.  p.  (42  amp.  x  200  v.).  At 
the  speed  of  4^  miles  an  hour :  on  the  rise  of 
three  per  cent.  12.5  h.  p.  (46  amp.  x  200  v.),  and 
four  per  cent.  15.5  h.  p.  (57  amp.  x  200  v.).  At 
the  speed  of  3 J4  miles  an  hour:  with  a  rise  of 
five  per  cent.  10.5  h.  p.  (38  amp.  x  200  v.)  and 
5.5  per  cent,  n  h.  p.  (40  amp.  x  200  v.). 

We  here  learn  the  additional  horse  power  needed 
for  several  different  grades  and  the  increased  flow 
of  ampere  current  necessary  to  produce  this  power, 
and  the  lessening  of  this  current  when  the  grades 
are  surmounted  at  a  slower  rate  of  locomotion." 

Again  :  we  have  the  experiments  of  the  Immisch 
motors,  which  seems  to  do  good  work  and  with  very 
economical  use  of  current.  Motors  have  much  to 
do  with  the  use  of  current  from  a  battery  where  the 
E.  M.  F.  is  for  much  of  the  time  a  comparatively 
fixed  quantity,  and  horse  power  in  watts  is  increas- 
ed by  a  greater  draw  of  amperes  from  the  battery. 
The  less  this  current  the  longer  will  the  stored 
power  hold  out  and  the  longer  the  trip  from  one 
charge.  This  motor  is  series  wound  for  1,000  re- 
volutions, 160  volts  and  40  amperes  ;  hence  80  cells 
were  used,  weight  550  lbs.,  geared  10  to  1,  effi- 
ciency 85  per  cent,  average  working  efficiency  75 
to  80  per  cent. ;  no  trouble  to  start  or  stop  on  incline 
one  foot  in  20.  Under  E.  M.  F.  of  80  volts  the 
current  averaged  35  amperes  on  a  level  at  a  speed 
of  eight  to  ten  miles  an  hour,  rising  to  45  amperes 
on  incline  of  1  to  20.  Eighty-four  cells  in  series, 
terminal  170  volts,  speed  increased  to  12  and  14 
miles  on  the  levil,  with  a  current  of  45  amperes, 
on  grades  1  to  20,  also  around  sharp  curves  the 
current  increased  to  80  amperes. 

Many  other  experiments  and  estimates  are  before 
us,  published  in  the  many  electrical  papers,  but 
this  is  sufficient  to  show  what  the  demand  may  be 
on  the  general  roads  that  we  have.  Of  one  thing 
we  may  be  assured,  this  is  the  fact  that  these  esti- 


mates are  made  upon  the  efficiency  and  durability 
of  batteries  so  much  alike  in  their  mechanical  con- 
struction and  chemical  action  that  the  question  of 
durability,  must  be  first  considered  as  a  necessary 
improvement.  Allowing  that  this  point  has  been 
reached  to-day,  through  the  mechanical  methods 
introduced  into  the  battery  by  the  writer  himself, 
the  tests  for  which  improvements,  and  their  results 
will  soon  be  announced  in  the  electrical  journals 
of  the  day,  will  go  on  to  state  our  opinion  of  what 
tramway  traction  companies  could  do  to  aid  in 
making  locomotion  on  street  railways  by  the  aid 
of  storage  batteries  more  successful  and  economi- 
cal. 

(To  be  continued.) 


THE  WRIGHT-FERRANTI  ALTERNATING- 
CURRENT  METER. 


The  following  description  and  illustration  of  the 
Wright-Ferranti  Alternate-Current  Meter  are  taken 
from  the  London  Electrician.  This  instrument 
was  recently  devised  by  Messrs.  Arthur  Wright  and 
S.  Z.  de  Ferranti,  of  London.  In  the  accompany- 
ing figures  we  have  a  rough  diagrammatic  repre- 
sentation of  this  meter.  It  consists  in  its  latest  form 
of  a  pair  of  vertical  electro-magnets,  the  magnets 
having  divided  iron  cores.  To  the  poles  of  these 
magnets  are  attached  curved  horns  of  divided  iron 
which  lie  in  horizontal  plane.  These  curved  horns 
are  magnetically  throttled  at  intervals  along  their 
length  with  copper  bands.  The  curved  horns  em- 
brace a  circular  space  in  which  can  revolve  a  light 
copper  or  iron  shallow  cylinder  of  thin  metal.  This 
cylindrical  band  forms  the  periphery  of  a  light 
wheel  capable  of  rotation  on  a  vertical  axis.  Geared 
to  this  axis  is  a  counting  mechanism.  The  axis 
also  carries  a  vane  having  mica  blades. 


WRIGHT-FERRANTI  ALTERNATING  CURRENT  METER. 

The  electro-magnetic  principle  may  be  briefly 
described  thus:  The  throttling  of  the  curved  iron 
horns  causes  the  rapidly  reversed  magnetism  to 
take  the  form  of  a  lateral  diffusion  of  lines  offeree 
from  the  sides  of  the  horns.  In  effect  a  series  of 
oppositely- named  magnetic  poles  travels  along  the 
horn  from  the  base,  where  it  is  in  contact  with  the 
top  of  the  electro-magnet,  to  the  tip.  These  poles 
are  represented  by  a  series  of  bunches  of  lines  of 
force,  setting  out  laterally  from  the  sides  of  the 
horn,  and  travelling  up  it.  The  lateral  passage  of 
these  lines  offeree  through  the  metal  band  which 
forms  the  rim  of  the  movable  wheel,  generates  in  it 
eddy  currents.  These  are  continually  repelled  by 
the  moving  field  producing  them,  and  hence  a 
motion  of  rotation  is  given  to  the  wheel  by  the  al- 
ternating magnetism  of  the  magnetic  poles. 

The  speed  of  rotation,  being  retarded  suitably 
by  the  vanes,  can  be  made  to  be  proportional  to 
the  current  strength  of  the  current  exciting  the 
magnets,  and  hence  the  total  turns  of  the  wheel  in 
a  given  time  to  the  total  electric  quantity  flowing 
through  the  meter. 


Electric  Light  at  Niagara  Falls.  — During 
the  season  of  1890,  the  Rapids  of  the  American 
Falls,  the  edge  of  the  American  Falls  themselves 
and  Prospect  Point  in  the  State  Reservation,  will 
be  illuminated  each  evening  by  electric  light. 
This  attraction  was  discontinued  when  the  State 
Reservation  was  established  in  1885,  and  its  re- 
establishment  will,  no  doubt,  draw  many  people 
to  the  Falls. 

Electric  Lights  in  Chvrches. — Holy  Trinity 
Church,  Chelsea,  England,  is  now  lighted  by 
electricity.  The  work  was  done  by  the  Brush 
Electrical  Engineering  Company. 


THE     ELECTRIC    AGE. 


NEW  SERIES  OF  PORTABLE  TESTING 
AND  RESISTANCE  SETS. 


The  following  is  a  complete  description,  with 
cuts,  of  the  new  series  of  Portable  Testing  and 
Resistance  Sets  which  are  just  being  put  upon 
the  market  by  Messrs.  Queen  &  Co.,  Philadel- 
phia, the  well  known  electrical  instrument  man- 
ufacturers. These  sets  were  all  designed  in 
the  laboratory  of  Queen  &  Co.  and  are  intended 
to  meet  the  requirements  of  electric  light  men. 
telephone  line  construction,  dynamo  and  motor 
manufacture  and  general  testing.  They  will  be 
found  splendidly  adapted  to  the  location  of  faults 


block  :  thus,  as  the  cut  represents  it,  there  are 
in  circuit  369  ohms,  i.  e.,  no  thousands,  three 
hundreds,  six  tens  and  nine  units.  Another 
special  feature  of  this  set  is  the  arrangement  of 
the  bridge  arms  which  are  seen  at  the  left ;  these 
are  combined  \\  ith  reversing  bars  so  that  the 
proportional  arms  may  be  instantly  interchanged, 
an  operation  which  is  absolutely  necessaiy  in 
many  special  methods.  An  additional  advantage 
is  that  but  six  coils  are  necessary  in  the  bridge 
instead  of  eight,  as  usual,  to  get  the  proportion 
of  1  to  1000  or  2000  to  1  thus  making  the  set 
smaller  and  more  portable.  The  bridge  coils  are 
1,  10,  and   ioo   on    one   side   and    10,  100,  and 


effect  upon  the  needle  ;  the  needle  itself  is  an 
astatic  one  and  delicately  suspen  ded  by  a  very 
tine  cocoon  fibre  so  that  there  is  practically  no 
resistance  to  anv  deflecting  force.  By  means  of 
a  very  weak  controlling  magnet  sliding  upon 
the  suspension  tube  the  needle  can  be  made  al- 
most perfectly  astatic,  and  will  show  an  appreci- 
able deflection  for  currents  as  small  as  from. 003 
to  .005  of  an  ampere  ;  the  brass  box  containing 
needle  and  coil  is  movable  about  a  vertical  axis, 
so  that  the  needle  can  always  be  brought  to  zero 
whatever  the  position  of  the  box,  as  a  whole.  The 
whole  galvanometer  lifts  out  of  its  position  in  the 
case  and  can  be  used  independently,  or  in  cod- 


queen  S  TESTING  SETS. FIG.    I. 


FIG.    2. 


in  telegraph  and  electric  light  lines,  determina- 
tion of  armature  and  field  resistance  of  dynamos 
and  motors  and  the  needs  of  government  and 
other  inspectors  as  well  as  to  general  expert 
work. 

The  set  shown  in  Fig.  1  is  the  best  and  most 
complete  of  the  series  and  is  recommended  for 
all  kinds  of  work  where  considerable  accuracy 
is  required.  The  coils  in  this  set  are,  as  is  seen 
from  the  figure,  arranged  in  four  rows,  each  row 
being  made  up  of  ten  coils  of  the  same  denomi- 


1000  on  the  other.  To  effect  this  reversal  two 
plugs  only  have  to  be  changed.  This  use  of  this 
reversing  arrangement  in  testing  sets  is  original 
with  Messrs.  (Jueen  &  Co.,  it  having  never  before 
been  employed  except  in  the  most  expensive  and 
elaborate  laboratory  instruments. 

The  coils  are  wound  of  the  now  famous  pla- 
tinoid wire  which  has  a  very  high  specific  re- 
sistance, changing  by  but  .0023  for  each  degree 
Centigrade  of  temperature  variation.  They  are 
adjusted  by    Prof.   Wm.    A.    Anthony  to  an  ac- 


ne. 3. 


nation  ;  the  blocks  in  each  row  are  numbered 
from  left  to  right  and  from  zero  to  ten  while  the 
longitudinal  bars  underneath  have  engraved 
upon  them  the  denomination  of  the  coils  of  that 
row.  The  connections  of  the  coils  are  such  that 
but  one  plug  is  required  for  each  denomination; 
by  inserting  it  in  any  block  as  many  coils  of  that 
denomination  are  thrown  in  as  maybe  indicated 
by  the  particular   number  engraved  upon   the 


curacy  of  from  1  5  to  1  10  of  one  percent,  while 
the  bridge  arms  themselves  are  adjusted  to  a  still 
higher  degree  of  accuracy.  The  Galvanometer  is 
a  successful  adaptation  of  a  laboratory  instru- 
ment to  the  needs  of  portable  work  and  is  by 
far  the  most  sensitive,  complete  and  portable 
instrument  ever  combined  in  a  set  of  this  charac- 
ter. The  wire  is  of  several  hundred  ohms  re- 
sistance and  is  wound  so  as  to  have  a  maximum 


nection  with  other  apparatus  if  desired,  there 
levelling  screws  being  provided  for  levelling 
when  so  used.  By  closing  the  cover  of  the  box 
the  weight  of  the  needle  is  automatically  taken 
from  the  fibre  and  the  latter  protected  from  in- 
jury. The  battery  and  galvanometer  key  are 
seen  in  the  front  of  the  box  and  are  independent 
of  each  other.  The  whole  is  mounted  up  in 
polished  mahogany  box  with  leather  handles  and 
lock  and  key  and  measures,  when  compiete,  but 
iS  inches  long  by  by2  inches  broad.  Fig.  2  is  a 
cut  of  the  same  thing,  without  the  galvanometer; 
it  is  of  course  somewhat  shorter.  These  sets 
have  a  range  of  measurement  from  .001  ohm 
to   10  megohms. 

Fig.  3  shows  one  of  the  other  sets  of  the  series 
and  is  of  much  the  same  general  character.  The 
coils  instead  of  platinoid  are  made  of  German 
silver  and  are  not  quite  so  accurately  adjusted, 
while  the  set  is  without  the  reversing  arrangement 
found  in  the  ones  just  described.  The  galvano- 
meter is  also  fibre  suspended,  but  without  the 
automatic  release  :  for  this  purpose  a  small  set 
screw  is  used  which  allows  the  needle  to  be 
lowered  when  not  in  use.  The  galvanometer  is 
permanently  mounted  in  the  case  and  is  without 
the  control  magnet.  The  keys  are  combined  into 
the  regular  double  contact  form.  The  set  as 
represented  in  the  cut  has  but  three  rows  of 
resistances,  viz  :  the  units,  tens,  and  hundreds. 
It  is  also  made  with  an  additional  row  of  thou- 
sands. This  set  is  also  made  without  the  galvano- 
meter. 

A  great  number  of  the  preceding  sets  have 
been  sold  in  all  parts  of  the  country  and  hav< 
given  great  satisfaction.  They  have  been  workec 
upon  for  some  time  and  improved  until  the) 
have  reached  their  present  satisfactory  form. 
They  are  now  being  manufactured  in  large  quan- 
tities by  Messrs.  Queen  &  Co.,  and  introduce 
widely  throughout  the  country. 


Electric  Railways. — Gearing  for  electric  rail 
ways  made  out  of  raw  hide  is  preferred  to  metal 
as  it  makes  far  less  noise  and  wears  better. 

Books. — All  books  on  electrical  subjects  ar 
kept  by  us.     Send  for  catalogue. 


THE    ELECTRIC    AGE. 


STORING  THE  ALTERNATING  CURRENT. 


On  April  22d,  Dr.  A.  Foeppl,  of  Leipzig,  de- 
livered a  paper  on  the  subject  of  storing  alternat- 
ing currents,  before  the  Berlin  Electrotechnical 
Association.  The  paper,  which  we  copy  from 
the  London  Electrical  Review,  is  as  follows  : 

Of  late  it  has  been  frequently  asserted  that  the 
alternating  current  cannot  be  stored  up.  As  far 
as  the  present  technical  position  is  concerned, 
this  assertion  cannot  be  objected  to,  but  it  is  de- 
void of  all  foundation  if  it  is  meant  to  refer  to  a 
future  technical  development. 

This  appears  very  plainly  from  the  fact  that 
the  energy  contained  in  the  alternating  current 
may  be  converted  into  mechanical  energy  by 
being  conducted  into  a  motor.  But  mechanical 
work  can  be  readily  converted  into  any  form  of 
potential  energy  by  known  methods,  and  can 
thus  be  stored  up.  In  the  present  technical  po- 
sition, however,  only  the  storage  of  the  energy 
in  a  secondary  battery  can  come  into  question. 
For  storing  the  energy  of  the  alternating  current, 
we  should  therefore  have  to  construct  an  appa- 
ratus combining  an  alternating  current  motor 
and  a  continuous  current  generator,  and  which 
consequently  should  be  similar  to  the  well- 
known  continuous  current  transformers. 

If  the  alternating  current  armature  of  this  ap- 
paratus is  supplied  with  current  from  the  exte- 
rior circuit,  it  runs  as  a  motor,  and  the  current 
produced  in  the  continuous  current  armature  is 
stored  in  a  battery.  But  as  soon  as  the  electro- 
motive force  in  the  exterior  circuit  decreases  or 
ceases,  the  battery  discharges  itself  back  into  the 
continuous  current  armature,  which  now  serves 
as  a  motor,  and  an  alternating  current  is  pro- 
duced in  the  alternating  current  armature  which 
flows  off  in  the  exterior  circuit.  The  chemical 
energy  of  the  storage  battery,  which  originally 
arose  from  the  energy  of  the  alternating  current, 
is  now  converted  back  into  the  alternating  cur- 
rent energy,  and  the  entire  process  (disregarding 
unavoidable  losses)  is  inverted.  I  believe, 
therefore,  that  by  this  process  we  have  the  same 
right  to  speak  of  storing  up  the  alternating  cur- 
rent as  the  continuous  current. 

The  manifold  transformation,  of  course,  in- 
volves considerable  losses  of  energy.  It  may, 
therefore,  be  called  an  improvement,  if  we  suc- 
ceed in  charging  a  storage  battery  directly  by 
an  alternating  current.  I  have  worked  out  a 
procedure  which  leads  to  this  result,  which  1 
now  beg  to  submit  to  you  in  its  main  features. 

By  way  of  explanation,  I  append  the  curve  of 
tension  at  the  clamps  of  the  alternating  current. 
By  tension  at  the  clamps  I  understand  the  po- 
tential difference  of  those  parts  of  the  alternating 
current  circuit  from  which  the  current  is  to  be 
taken  to  feed  the  battery.  As  a  preliminary  ap- 
proximation, this  curve  (fig.  i)  may  be  regarded 
as  a  sine  line.  For  every  branch  of  the  exterior 
circuit  in  which  no  electromotive  force  occurs 
{e.g.,  by  induction),  it  may  at  the  same  time  (if 
the  proportions  are  suitably  selected)  be  re- 
garded as  the  current  curve  of  the  alternatiug 
current. 

.  In  order  to  employ  the  alternating  current 
characterized  by  the  curve,  fig.  i,  for  charging 
a  storage  battery,  there  is  required,  in  the  first 
place,  a  change  in  its  introduction  after  every 
semi-vibration  of  the  current.  An  arrangement 
of  this  kind  was  indicated  by  Patten,  and,  as  it 
appears  from  the  last  number  of  the  Lumiere 
Electrique,  had  been  previously  proposed  by 
Gaulard.  Patten's  arrangement  has  been  describ- 
ed during  the  last  few  months  in  the  principal 
technical  journals.  Hence  it  will  be  sufficient  if 
I  mention  that  the  original  alternating  current, 
is  divided  into  two  branches  by  the  introduction 
of  a  commutator.  One  branch  conveys  the 
negative  and  the  other  the  positive  ways,  as  is 
shown  in  fig.  2.  Hence  a  pulsating  continuous 
current  flows  in  each  branch. 

Such  a  current  cannot,  however,  by  any  means, 
as  Patten  states,  be  used  directly  for  charging  a 
storage  battery.     The  alteration  of  the  insertion 


does,  indeed,  prevent  the  clamp-tension  of  the 
main  lead  from  altering  its  sign  during  the  con- 
nection. But  it  makes  no  difference  in  the  peri- 
odic variation  of  the  clamp  tension.  On  the 
contrary,  the  counter-electromotive  force  of  the 
battery  retains  its  value  unaltered.  As  long  as 
the  clamp-tension  is  greater  than  this  counter- 
force,  the  battery  may  be  charged.  But  at  the 
beginning  and  towards  the  end  of  the  connec- 
tion a  discharging  takes  place.  Under  such 
circumstances  it  does  not  appear  how  a  per- 
manent charge  of  the  battery  is  to  be  effected. 

When  I  first  began  to  occupy  myself  with  this 
problem  I  had  no  knowledge  of  Patten's  re- 
searches. From  the  reasons  laid  down  I  rejected  at 
once  a  simple  alteration  of  insertion,  and  instead 
I  sought  to  effect  the  connection  of  the  battery 
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to  the  alternating  current  lead  in  such  a  manner 
that  the  counter-electromotive  force  of  the  bat- 
tery should  follow  approximately  the  same  law 
of  variation  within  each  current-period  as  the 
clamp-tension. 

To  elucidate  this,  I  represent  the  length  of  the 
battery  by  a,  b  (fig.  3),  i.  e.,  a,  b  must  be  pro- 
portional to  the  number  of  cells  of  the  battery 
arranged  in  series.  If  we  suppose  that  each  cell 
is  charged  to  the  same  tension,  a,  b  may  then  at 
the  same  time  be  regarded  as  a  graphic  repre- 
sentation of  the  electromotive  force  of  the  bat- 
tery. In  a,  b  let  there  be  taken  two  points,  c 
and  d,  which  may  about  correspond  to  two  con- 
necting clamps  of  the  cells  of  the  battery.     If  a 


fig.  3. 

signifies  the  positive  pole  of  the  battery  the  po- 
tential difference  of  the  points,  c  and  d,  is  like- 
wise positive  ;  and  according  to  what  has  been 
said  above,  proportional  to  the  extent,  x,  bet- 
ween both  points  in  fig.  3.  But  if  we  set  both 
points  in  motion  in  the  direction  of  the  arrows 
in  the  figure  the  distance,  x,  and  consequently 
the  potential  difference  of  the  points  will  first 
become  smaller,  then  null,  and  lastly,  negative. 
Let  it  now  be  supposed  that  the  points,  c  and 
n,  execute  pendulum  vibrations  between  the  ends 
of  the  battery,  a  and  b,  with  a  difference  of  phase 
equal  to  half  the  time  of  vibration.  The  law  of 
variation  of  the  distance,  x,  and  hence  of  the 
potential  difference  of  both  points  agrees  in  every 
respect  with  the  law  of  variation  of  the  clamp- 
tension  of  an  alternating  current  conduction,  as 
shown  in  fig.  1. 

The  vibrating  points,  C  and  D,  may  therefore 
be  used  as  the  points  of  attachment  for  the  direct 
•connection  of  the  alternating  current  lead  to  the 
battery.  For  this  purpose  the  condition  is  essen- 
tial that  those  vibrations  must  be  synchronous 
with  the  period  of  the  alternating  current,  or 
better  with  the  period  of  the  clamp-tension  of 
the  alternating  currrent.     It  is  seen  that,  accord- 


ing to  the  production  of  the  required  attachment, 
the  alternating  current  will  be  directly  converted 
into  chemical  energy  in  the  storage  battery,  in 
the  same  manner  as  in  a  continuous  current  in- 
stallation. It  likewise  needs  no  demonstration 
that  the  process  is  reversible  exactly  as  in  a  con- 
tinuous current  installation, 
no  demonstration  that  the  process  is  reversible 
exactly  as  in  a  continuous  current  installation. 
On  the  supposition  that  the  connection  of  the 
points,  C  and  D,  is  maintained  unaltered,  there 
flows  an  alternating  current  from  the  battery  to 
the  main  lead  as  soon  as  the  clamp-tension  of 
the  point  of  ramification  falls. 

In  one  respect  only  is  there  a  noteworthy  dif- 
ference between  this  case  and  that  of  a  continu- 
ous current  battery  ;  whilst  the  latter  is  always 
traversed  in  its  entire  length  by  a  current  of 
equal  strength,  the  current  here,  in  any  moment, 
passes  only  through  the  portion  of  the  battery 
situate  between  C  and  D,  whilst  the  parts  of  the 
battery  situate  beyond  this  length  are  free  from 
a  current.  The  middle  of  the  battery  is,  of  course, 
almost  uninterruptedly  traversed,  but  by  a  cur- 
rent of  varying  intensity.  We  may  say  that  the 
current  passing  through  the  battery,  even  if  it  is 
kept  in  the  same  direction,  still  shows  the  prop- 
erties of  an  alternating  current. 

This  fact  must  be  kept  in  view  in  the  construc- 
tion of  the  battery.  The  cells  lying  in  the  mid- 
dle take  more  ampere-hours  than  those  towards 
the  ends.  To  prevent  an  unequal  consumption, 
they  must  have  a  greater  capacity  than  the  lat- 
ter. This  demand  mav  be  met  in  every  prac- 
tically occurring  case  by  the  use  of  cells  of  dif- 
ferent sizes,  or  by  parallel  arrangement. 

For  the  better  explanation  of  these  relations,  I 
venture  to  propose  for  any  battery  so  constructed 
the  name  "  alternating  current  battery." 

I  have  endeavored  in  the  previous  exposition 
to  state  the  idea  which  lies  at  the  foundation  of 
my  procedure  as  clear  and  definite  as  possible, 
and  detached  from  all  details  of  construction. 
I  hope  thus  to  secure  the  advantage  that  no  ob- 
jections can  be  urged  against  the  essence  of  the 
matter,  for,  so  far  as  1  can  see,  the  process  is 
quite  free  from  objections. 

Against  the  constructive  execution  of  the  idea, 
to  which  I  now  proceed,  objections  of  various 
kinds  are,  of  course,  possible.  There  is,  how- 
ever, scarcely  a  new  procedure  which  does  not 
encounter  practical  differences  in  its  execution. 
I  believe  that  I  can  show  that  these  difficulties, 
in  the  present  case,  cannot  by  any  means  be 
considered  as  exceptionally  serious. 

(To  be  continued.) 


Atmospheric  Electricity. — In  the  course  of 
four  years  of  experimenting,  M.  Albert  Nodon 
has  established  the  fact  that  when  the  sun's  rays 
fall  upon  an  insulated  conductor,  metal  or  car- 
bon, they  communicate  thereto  a  positive  elec- 
tric charge,  which  increases  with  the  intensity  of 
radiations  and  decreases  with  the  hygrometric 
state  of  the  air.  At  Paris  the  electrification  is 
greatest  at  about  1  p.  m.,  when  the  air  is  clear 
and  dry ;  but  it  disappears  on  the  passage  of 
clouds  near  the  sun.  The  experiments  indicate 
the  source,  or,  at  least,  one  source,  of  atmos- 
pheric electricity,  as  it  may  be  assumed  that  the 
surface  of  the  earth  becomes  positively  electri- 
fied, while  the  heated  air  rises  with  a  negative 
charge  which  it  imparts  to  the  clouds.  This 
hypothesis  would  explain  many  thunder-storm 
phenomena,  including  the  frequency  of  such 
storms  over  forests,  rivers,  lakes,  etc.,  where 
the  cooler  air  causes  the  electrified  clouds  to 
fall  toward  the  earth  until  a  discharge  takes 
place. 

Literary. — We  are  in  receipt  from  Messsrs. 
Mourlon  &  Company,  Brussels,  of  an  illustrated 
description  of  the  Van  Rysselberghe  system  of 
simultaneous  telegraphy  and  telephony.  The 
work  gives  a  brief  history  of  long-distance  tele- 
phony, which  is  followed  by  a  description  of 
the  system  named  and  its  practical  applications. 
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IMPROVED  ELECTRIC  CABLES. 

CapL  Willard  L.  Candee,  Treasurer  of  ihe 
Okonite  Company,  has  just  received  a  patent  on 
an  improved  method  of  preserving  the^insula- 
tion  of  underground  cab'es.  The  invention  has 
reference  more  particularly  to  the  construction 
of  cables  or  multiple  electrical  conductors  of  a 
class  in  which  individual  conductors  are  insu- 
lated from  one  another  by  a  braid  of  fibrous 
substance,  or  by  a  wrapping  of  paper,  or  of 
other  like  material  which,  so  long  as  it  is  per- 
fectly protected  from  moisture,  constitutes  an 
effective  electrical  insu'ation.  Cables  now  in 
use  are  generally  constructed  in  this  manner, 
the  group  of  conductors  being  encased  in  an 
impermeab'e  sheath  or  tube  of  lead  or  similar 
material.  In  the  transportation  and  carrying 
of  such  cables  great  care  must  be  exercised  to 
prevent  exposure  of  ends  of  separate  sections 
to  moisture  which  by  being  readily  taken  up  by 
the  fibrous  covering  will  follow  along  the  con- 
ductors by  capillary  attraction  and  impair  and 
destroy  insulation  for  a  greater  or  less  distance 
according  to  the  amount  of  moisture  absorbed. 
Thi-i  causes  great  trouble,  no  matter  how  care- 
fully joints  may  have  been  formed,  frequently 
nece  sitating  the  cutting  out  and  replacing  of 
the  defective  portions  whereby  expense  and  delay 
are  entailed.  To  avoid  this  difficulty  in  a  meas- 
ure it  has  been  customary  to  cover  the  ends  of 
the  sections  of  cable  with  the  lead  or  other  me- 
tallic cap.  This  expedient,  however,  is  ser- 
viceable only  during  the  transportation  and 
since  the  caps  must  be  removed  when  the  cable 
is  laid  and  the  ends  of  the  several  wires  united. 
During  this  operation  the  wires  are  necessarily 
exposed,  and  if  the  ground  be  excessively 
moist,  or  if  rain  be  falling,  the  damage  mav  be 
as  great  as  if  the  cable  had  not  been  protected 
in  the  manner  explained. 

The  object  of  the  present  invention  is  to  ob- 
viate the  difficulty  above  pointed  out  by  the  pro- 
duction of  a  cable  having  paper  or  fibrous  in- 
sulation around  the  several  conductors,  which 
shall  be  perfectly  protected  against  access  of 
moisture,  not  only  during  transportation  but 
also  during  the  operation  of  laying  the  cable  in 
any  atmospheric  cond  tions  or  when  the  trench 
contains  water.  This  object  is  accomplished 
by  surrounding  the  several  wires  of  the  cable 
for  a  distance  of,  say.  six  inches  or  more,  when 
the  ends  of  the  sections  in  the  waterproof  sub- 
stance or  compound — such  as  okonite,  rubber, 
gutta-percha  or  the  like— filling  with  such  sub- 
stance the  interior  of  the  protection  sheath  or 
casing.  At  the  ends  of  the  conductors  where 
the  waterproof  compound  is  applied  the  fibrous 
wrapping  or  envelope  is  removed  so  that  the 
okonite  or  other  material  comes  into  direct  con- 
contact  with  the  wires  and  envelopes  them  indi- 
vidually as  well  as  collectively. 

The  presence  in  the  cable  of  a  plug  or  filling 
of  water  repellant  substance,  at  intervals,  effect- 
ively prevents  access  of  moisture  to  such  parts 
of  the  conductors  as  are  inclosed  in  the  fibrous 
insulating  material  and  in  conjunction  with  the 
interior  case  or  sheath  serves  to  protect  the  insu- 
lation as  perfectly  as  if  the  conductors  were  sep- 
arately encased  in  the  waterproof  compound  for 
their  entire  length. 

The  improvement  is  applicable  to  single  insu- 
lated conductors  as  well  as  multiple  electric  con- 
ductors. For  example,  an  electric  light  wire 
which  may  be  insulated  by  wrapping  of  cotton 
saturated  with  paraffine  encased  in  a  lead  tube 
and  protected  at  its  ends  by  being  embedded  in 
a  waterproof  compound  as  above  described. 

The  protection  afforded  by  the  present  inven- 
tion is  advantageous  wherever  fibrous  insulation 
is  treated  as  commonly  done,  with  paraffine  or 
a  like  substance,  to  prevent  deterioration  and  im- 
pairment of  electrical  insulation  which  would 
otherwise  take  place. 

The    Minnhpolis    Industrial    Exposition.  — 

Major  W.  M.  Reagan,  General  Manager  of  the 

neapolis  Industrial  Exposition,  has  returned 


home  af;er  a  stay  of  several  weeks  in  the  East 
He  came  East  for  the  purpose  of  securing  the 
Ed:son  Exhibit,  which  was  the  greatest  attraction 
at  the  recent  exhibition  at  the  Lenox  Lyceum,  for 
the  Minneapol  s  Exposition.  Reports  state  that 
he  was  successful,  and  that  the  Edison  Exhibit 
at  Minneapolis  will  be  larger  than  that  at  the 
Lenox  Lyceum.  It  is  said  that  many  of  Mr. 
Edison's  latest  inventions  will  be  included. 
Minneapolis  is  making  grand  preparations  for  a 
great  show,  and  with  the  Edison  attachment  the 
show  is  bound  to  be  a  great  success. 


PHONOGRAPH    CONVENTION. 

Delegates  representing  the  phonograph  and 
graphophone  interests  from  all  over  the  country 
met  in  convention  at  the  Auditorium  Hotel, 
Chicago,  May  28th  and  29th.  Thirty  one  com- 
panies were  represented,  being  the  state  com- 
panies operating  under  the  North  American 
Phonograph  Company  of  New  York.  The  objects 
of  the  convention  were  to  provide  for  a  perman- 
ent organization,  to  discuss  questions  relating 
to  the  perfecting  of  details  of  the  instruments, 
and  for  conference  as  to  the  best  methods  of 
doing  business  by  sub-companies.  It  had  been 
expected  that  Mr.  Edison  would  be  present,  but 
being  unable  to  attend  he  was  represented  by 
Mr.  Samuel  Insull,  general  manager  of  the  Edi- 
son General  Company,  and  a  phonograph  deliv- 
ered a  message  sent  in  cylinder  form  from  Mr. 
Edison. 

The  officers  elected  for  the  ensuing  year  are 
A.  W.  Clancy,  of  Des  Moines,  Iowa,  president  ; 
A.  B.  Crumer,  of  Washington.  D.  C,  secretary  ; 
H.  B.  Goodwin,   of  Milwaukee.  Wis. ,   treasurer. 

The  first  day's  session  was  devoted  to  a  dis- 
cussion regarding  the  methods  of  manufacturing 
machines,  and  a  resolution  was  adopted  asking 
the  home  company  to  call  in  all  machines  now 
in  operation  and  replace  them  by  those  having 
all  the  latest  improvements.  At  the  evening 
session  President  Lippincott  of  the  North  Amer- 
ican Company  delivered  an  address  which  was 
received  with  attention. 

The  second  day  was  devoted  to  the  discussion 
of  business  methods.  The  convention  sat  on 
both  days  with  closed  doors,  newspaper  men 
being  entirely  excluded,  but  to  make  amends  a 
special  invitation  was  issued  to  them  to  be  pres- 
ent on  Thursday  evening.  May  29th. 

At  this  session  reports  were  received  from  the 
various  companies  as  to  their  progress.  The 
largest  record  of  machines  in  use  was  that  of  the 
Metropolitan  Company  of  New  York,  who 
report  about  400  machines,  three-fourths  of 
which  are  used  for  business  purposes,  and  one- 
fourth  for  amusement  and  entertainment.  Sev- 
eral firms  employ  six  and  eight  instruments 
each.  A  considerable  use  is  found  for  the  phono- 
graph by  those  who  attend  to  correspondence 
in  the  evening  at  their  residences,  letters  being 
dictated  and  the  rolls  containing  same  carried  to 
their  places  of  business  the  following  morning. 

The  Columbia  Company,  of  Washington,  D.C., 
have  upwards  of  350  instruments  in  use,  about 
three-fourths  of  which  are  graphophones.  They 
have  fifty  machines  in  the  hands  of  members  of 
Congress,  most  of  whom  use  the  graphophone. 

The  Chicago  Central  Company  report  10c  ma- 
chines in  use  in  Chicago,  and  have  as  many  as 
eleven  machines  in  a  single  place,  the  establish- 
ment of  S.  A.  Maxwell  &  Co.  They  have  about 
thirty  machines  which  are  used  for  exhibition 
and  amusement  purposes  ;  the  balance  being 
employed  for  business  purposes. 

The  Colorado  and  Utah  Company  have  about 
one  hundred  machines  in  use.  the  novel  feature 
of  their  report  being  that  they  have  two  ma- 
chines using  about  700  cylinders  a  week  in  the 
hands  of  a  Chinaman  ;  probably  the  only  China- 
man in  the  United  States  using  a  phonograph. 

The  assertion  sometimes  made  that  the  phon- 
ograph could  not  be  successfully  used  for  report- 
ing purposes  was  disproved  in  a  practical  way 
at  the  convention,  the  entire  proceedings  being 
reported  by  Mr.  H.  D.  Goodwin,  of  Milwaukee, 


and  Mr.  W.  H.  Smith,  of  Washington,  D.  C.  In 
taking  the  proceedings  the  reporter  repeated  into 
a  phonograph,  run  by  an  electric  motor,  the 
words  as  they  dropped  from  the  lips  of  the 
speakers.  Two  instruments  were  used  alternately, 
an  assistant  removing  the  cylinder  which  had 
been  filled  and  replacing  it  by  a  new  one  while 
the  other  instrument  was  used.  The  cylinders 
were  immediately  removed  to  another  room  and 
their  contents  type-written,  thus  having  the 
complete  proceedings  in  print  as  soon  as  the 
meeting  adjourned. 

The  convention  closed  with  an  exhibition 
given  for  the  benefit  of  the  newspaper  men 
present.  A  phonograph  repeated,  to  the  entire 
satisfaction  of  all,  several  selections  recited  into 
it  and  closed  with  the  stirring  strains  of  "  Yankee 
Doodle  "  whistled  into  the  funnel  by  the  chair- 
man. 

In  the  background  were  several  of  the  omni- 
present "nickel  in  the  slot"  machines,  from 
which  selections  by  Gilmore's  band,  selections 
trom  various  operas,  from  great  speeches,  etc., 
ad  infinitum,  could  be  had  to  suit  the  investor's 
taste. 

An  instrument  arranged  in  compact  form  and 
operated  by  a  crank  was  shown,  for  use  by 
traveling  men  and  other  persons  requiring  a 
portable  instrument.  This  was  on  exhibition 
for  the  first  time. 

The  convention  adjourned  to  meet  a  year 
hence,  at  the  call  of  the  executive  committee,  at 
Kansas  City,  Mo. 

The  companies  represented  were  the  Alabama 
Company,  Kansas  Company,  Chicago  Central 
Company,  Michigan  Company,  Old  Dominion 
Company,  Tennessee  Company,  Georgia  Com- 
pany, Texas  Company,  Ohio  Company,  Wiscon- 
sin Company,  Minnesota  Company,  Missouri 
Company.  New  England  Company,  New  York 
Company,  Metropolitan  Company,  New  Jersey 
Company,  Montana  Company,  South  Dakota 
Company,  Pacific  Phonograph  Company,  West 
Coast  Company,  Florida  Company,  Spokane 
Phonograph  Company,  Iowa  Company,  Nebraska 
Phonograph  Company,  Colorado  and  Utah  Com- 
pany, Illinois  State  Company.  Wyoming  Com- 
pany, Eastern  Pennsylvania  Company,  Western 
Pennsylvania  Company  and  Columbia  Company. 


Large  Electric  Motor  Contract. — What  is 
said  to  be  the  largest  order  ever  given  for  elec- 
tric motors  is  that  just  closed  by  Mr.  T.  F.  Clo- 
hesey,  representing  the  Detroit  Electric  Motor 
Company,  in  Kansas  City,  Mo.  The  contract  is 
with  the  Jasper  County  Electric  Power  Com- 
pany, of  Webb  City.  Mo.,  and  calls  for  140  elec- 
tric motors,  ranging  from  five  to  six  to  20  horse 
power,  the  total  horse-power  being  1,000. 
These  motors  are  to  displace  steam  in  use  for 
mining  purposes,  such  as  ore  crushers,  jiggers, 
pumping,  hoisting,  tramming,  ventilating,  and 
a  variety  of  other  purposes.  Under  the  terms  of 
the  contract  200  horse  power  must  be  in  opera- 
tion in  30  days  and  500  horse  power  in  sixty 
days. 

New  Catalogue. — Messrs.  Jas.  W.  Queen  & 
Co.,  of  Philadelphia,  the  well-known  manufac- 
turers of  and  dealers  in  scientific  apparatus, 
have  just  issued  the  second  edition  of  catalogue 
1-66  of  electrical  test  instruments.  This  cata- 
logue is  the  most  complete  of  its  kind  ever  pub- 
lished in  this  country.  Among  the  articles 
listed,  and  which  have  never  been  catalogued 
before,  are  Queen  &  Co.'s  Standard  Resistance 
Sets,  Portable  Testing  Sets,  and  Photometers. 
The  firm's  reputation  for  the  quality  and  accu- 
racy of  their  instruments  is  a  well  merited  one. 
The  new  catalogue  may  be  obtained  on  applica- 
tion. 

Changed  to  Electric  Power. — The  Sandusky, 
Ohio,  street  railroad  has  passed  into  new  hands. 
The  new  company  proposes  to  at  once  equip  the 
road  with  the  Sprague  system  of  electric  power. 
The  single  overhead  trolley  will  be  used,  and  the 
line  is  to  be  extended  to  the  new  Soldier's  Home. 
The  new  cars  will  be  lighted  by  electricity. 


THE    ELECTRIC    AGE. 


WESTERN  NOTES. 


Branch  Office  of  the  Electric  Age, 
35  commercial  bank  building, 

Chicago,  May  31,  1890. 

The  St.  Joseph  (Mo.)  Light  and  Fuel  Company 
has  been  formed,  with  a  capital  stock  of  $500,- 
000 ;  incorporators,  Charles  McGuire,  O.  M. 
Spence,  J.  W.  Heddens,  Geo.  E.  Black  and 
others. 

Mr.  D.  P.  Alexander,  president  of  the  Citi- 
zens' Horse  Railway,  of  Belleville,  111.,  has 
asked  the  City  Council  for  an  ordinance  to  per- 
mit the  changing  of  the  motive  power  of  the  line 
to  electricity. 

The  N.  W.  Thomson- Houston  Company  have 
opened  a  branch  office  at  625  Nicollet  avenue, 
Minneapolis,  Minn.,  and  have  purchased  the 
stocks  of  electric  fixtures  and  appliances  owned 
by  J.  B.  Wheatly  and  Benner  Bros. 

Mr.  S.  D.  Greene,  Manager  of  the  United  Ed- 
ison Manufacturing  Co.,  in  this  city,  in  com- 
pany with  Mr.  Samuel  Insull,  Manager  of  the 
Edison  General  Co.,  who  has  been  in  attendance 
at  the  Phongraph  Convention  held  here,  left  for 
New  York  Friday  evening. 

The  Western  Union  Telegraph  Company  have 
secured  new  quarters  in  St.  Louis,  into  which 
they  will  soon  move,  having  occupied  tempo- 
rary quarters  since  being  burned  out  some 
months  ago.  Their  new  home  is  a  four  story 
building  on  Tine  street,  between  Fourth  and 
Fifth  streets. 

The  Central  Electric  Co.,  report  one  sale  of 
1,000,000  feet  of  No.  16  Okonite  wire  this  week, 
which  is  perhaps  one  of  the  largest  sales  on 
record  of  a  single  size.  Mr.  W.  H.  McKinlock, 
of  that  company,  has  just  returned  from  New 
York,  and  ordered  while  there  three  million  feet 
of  Okonite  for  stock.  The  company  look  for- 
ward to  a  great  business  in  wire  during  the  next 
few  months. 

Work  on  the  electric  street  railway  lines  at 
Minneapolis,  Minn.,  has  progressed  rather 
slowly  owing  to  the  delay  experienced  in  getting 
the  materials  on  the  ground,  but  the  work  will 
be  pushed  rapidly  toward  completion  now,  most 
of  the  material  having  arrived.  The  Standard 
Oil  Company  are  endeavoring  to  have  oil 
adopted  as  the  heat  producing  agent  in  the 
power  stations  of  the  line. 

The  Sperry  Electric  Mining  Machine  Com- 
pany, of  this  city,  have  recently  made  some 
changes  in  their  office.  Mr.  W.  D.  Ewart, 
President  of  the  Link  Belt  Machinery  Company, 
succeeds  Mr.  A.  L.  Sweet  as  President  of  the 
company,  and  Mr.  A.  D.  Dana,  Treasurer  of  the 
Link  Belt  Company,  will  occupy  the  position  of 
treasurer  of  the  Mining  Machine  Company.  Mr. 
H.  E.  Goodman  will  retain  the  position  of  sec- 
retary and  manager,  and  Mr.  Elmer  A.  Sperry 
that  of  Electrician.  It  is  believed  that  this 
combination  with  the  Link  Belt  people  will 
greatly  increase  the  facilities  of  the  company, 
and  aid  materially  in  demonstrating  the  value 
of  the  Sperry  Mining  Machine. 

Street  Car  Lighting. — An  interesting  experi- 
ment is  in  progress  on  a  West  Madison  street 
car  in  this  city.  The  car  has  been  equipped 
with  a  storage  battery  of  ten  cells  by  the  Illinois 
Anglo-American  Storage  Battery  Company. 
These  cells  furnish  light  to  three  16  c.p.  incan- 
descent lamps,  and  have  been  running  three 
nights  on  a  single  charge.  The  car  is  very 
brilliantly  lighted,  the  citizens  who  have  used 
the  car  are  enthusiastic  qver  the  contrast,  and 
the  company  are  reported  as  well  pleased  with 
the  result  of  the  experiment,  after  having  given 
the  battery  a  severe  test  as  to  its  ability  to  with- 
stand shocks.  Next  week  a  similar  equipment 
will  be  applied  to  an  open  car  on  the  same  road, 
and  if  it  is  as  successful,  the  people  of  the  west 
side  may  hope  to  have  good  light  on  all  cars  on 
this  line  at  no  very  distant  date. 


Prof.  F.  B.  Badt,  of  the  United  Edison  Manu- 
facturing Company,  returned  to  Chicago  this 
week  after  a  six  weeks'  trip  in  the  West.  Profes- 
sor Badt  personally  superintended  the  placing  of 
an  electric  refinery  in  the  Anaconda  Smelting 
Works,  Anaconda,  Mont,  and  from  there  went 
to  the  Pacific  coast,  on  a  business  and  pleasure 
trip.  He  mentions  the  Edison  station,  at  Spo- 
kane Falls,  as  being  finely  equipped  and  espec- 
ially as  having  one  of  the  finest  waterfalls  on  the 
globe. 

The  Central  Union  Telephone  Company  have 
recently  purchased  the  telephone  exchanges  at 
Shelbyville,  Ind. ,  Vincennes,  Ind  ,  and  Olney, 
111.,  from  Mr.  L.  Johnson,  and  that  at  Marion, 
O.,  from  Mr.  H.  G  Reiser.  These  exchanges 
have  in  operation  about  60  or  70  telephones  each, 
and  the  Central  Union  Company  will  reconstruct 
same  throughout,  and  expect  to  largely  increase 
the  number  of  telephones  in  use  at  these  places. 
The  Central  Union  is  just  commencing  work 
on  toll  lines  to  connect  Findlay,  O.,  with  To- 
ledo, a  distance  of  35  miles,  Fostoria,  17  miles, 
and  Lima,  23  miles,  and  expect  to  have  the  lines 
in  operation  within  three  months.  The  com- 
pany is  also  completing  a  metallic  circuit  from 
Chicago  to  Rockford,  111.,  which  will  include 
Belvidere  and  Meringo.  They  have  a  number 
of  these  complete  metallic  circuits  in  operation, 
and  are  deriving  great  satisfaction  from  them. 
Copper  wire  is  used. 

The  Thomson-Houston  Electric  Company  re- 
port the  following  sales  :  Hammond  Milling 
Co.,  Hammond,  Ind.,  50  light,  direct  incandes- 
cent;  Kalamazoo  Electric  Co.,  Kalamazoo, 
Mich.,  650  light,  alternating,  and  50  light  arc  ; 
Gratwick,  Smith  &  Fryer  Lumber  Co.,  Oscoda, 
Mich.,  350  light,  direct  incandescent;  J.  P.  An- 
derson, Trenton,  Mo.,  30  light  arc  and  650  light 
alternating  incandescent ;  Joliet  Wheel  Co. ,  Joliet, 
111.,  five  light  arc  ;  Moffett,  Hodgkins&  Clark,  La 
Grange,  111.,  650  light,  alternating  incandescent ; 
Battle  Creek  Electric  Co.,  Battle  Creek,  Mich., 
35  light  arc  ;  'alt  Lake  Power,  Light  and  Heat- 
ing Company,  Salt  Lake  City,  Utah,  30  light  arc, 
and  4,650  light  alternating  incandescent;  G.  F. 
and  E.  A.  Burkart,  196  W.  12th  street,  Chicago, 
30  light,  direct  incandescent ;  C.  Hebard  &  Son, 
Pequaming,  Mich.,  150  light,  incandescent, 
motor  type  dynamo  ;  Marysville  Electric  Light 
and  Power  Co.,  Marysville,  Cal. ,  650  light,  al- 
ternating incandescent ;  Swanton  &  Clark,  Santa 
Cruz,  Cal.,  650  light,  alternating  incandescent ; 
D.  C.  Metsker,  Sedalia,  Mo.,  650  light,  alterna- 
ting incandescent. 

F.  M.  I. 

NEW  YORK   NOTES. 


New  Electric  Road. — The  Sprague  Electric 
Railway  and  Motor  Co.  are  equipping  the  Utica 
and  Mohawk  Street  Railway  with  five  cars.  This 
road  will  be  in  operation  very  soon. 

Fireproof  and  Waterproof  Insulation. — A 
recent  test  made  by  the  Gould  Elastic  Paint 
shows  it  to  be  one  of  the  best  insulating  substances 
in  the  market.  It  proved  to  be  not  only  fire- 
proof but  also  waterproof.  More  details  will  be 
given  regarding  this  valuable  paint  in  a  later 
issue. 

Removal. — The  Hussey  Battery  Company  last 
week  removed  into  their  new  and  well-appointed 
quarters,  No.  143  Greenwich  street.  The  estab- 
lishment will  be  lighted  by  25  incandescent 
lamps  receiving  current  from  accumulators 
charged  by  the  well  known  and  reliable  Hussey 
Bluestone  Battery. 

Large  order  for  Wire. — Mr.  James  F.  Kelley, 
agent  for  the  Edison  machine  works,  at  19  Dey 
street,  this  city,  reports  the  receipt  of  an  order 
by  his  company  for  350,000  feet  of  triple  braided 
and  compounded  line  wire.  This  wire  is  for 
the  suburbanroute  of  the  Lindell  Street  Railroad 
Co.,  of  St.  Louis.  The  Edison  Machine  Com- 
pany's insulated  wires  and  cables  are  meeting 
with  great  favor. 


Extending  their  Business. — The  New  York 
Insulated  Wire  Company,  better  known  as  the 
Gnmshaw  Wire  Co. ,  has  recently  opened  agencies 
in  the  central,  western  and  southwestern  states. 
Mr.  Godfrey  performed  this  task  with  satisfactory 
results,  and  each  agency  will  carry  full  lines  of 
the  goods  manufactured  by  this  company.  Dur- 
ing his  absence,  Mr.  Godfrey  secured  an  order 
from  the  Detroit  Electric  Light  and  Power  Com- 
pany, for  $25,000  worth  of  the  company's  com- 
petition line  wire.  The  company's  headquarters 
are  at  649  &  651  Broadway. 

Business  Mention. — The  new  quarters  of 
Messrs.  Zimdars  &  Hunt,  at  127  Fifth  avenue, 
are  very  attractive  in  appearance.  The  offices 
and  salesrooms  are  finished  tastefully  in  hard 
wood.  The  dimensions  of  the  floor  occupied  by 
the  firm  are  20x100  ft.  The  factory  at  52  and  54 
Grove  street,  is  double  the  size  of  the  old  one, 
occupying  two  floors,  each  50x100  feet,  and  is 
fully  supplied  with  the  latest  improved  machin- 
ery for  turning  out  their  goods.  The  firm  have 
recently  made  an  addition  to  their  specialties  in 
the  shape  of  a  motor  of  new  design,  and  make 
these  motors  from  one  to  twenty  horse  power. 
The  demand  for  the  pneumatic  and  electric  bells, 
annunciators  and  burglar  alarms,  for  which 
goods  the  firm  has  made  considerable  of  a  repu- 
tation, continues  brisk. 

The  Mason  Battery.  —  On  May  27th  there 
was  quite  a  gathering  at  the  Aberdeen  Hotel,  in 
this  city,  to  witness  the  performance  of  a  plant 
of  19  small  cells  of  James  H.  Mason's  well- 
known  primary  battery.  One  25-candle  power 
lamp  and  three  16  candle  power  lamps  were 
lighted  with  results  that  called  forth  much  praise 
and  admiration  for  the  battery.  The  light  was 
turned  on  by  Miss  Foster,  the  daughter  of  the 
proprietor  of  the  hotel.  The  exhibition  was  so 
successful  that  several  orders  we  re  then  and  there 
given  for  small  plants.  A  large  number  of  or- 
ders were  also  received  for  fan  outfits,  one  of 
which  was,  on  this  occasion,  running  in  the 
hotel  office.  These  outfits  are  in  great  demand, 
now  warm  weather  is  approaching.  One  of 
these  fans  can  keep  the  atmosphere  of  a  room 
delightfully  cool  in  warm  weather.  Among 
those  who  witnessed  the  test  were  the  following 
well-known  ladies  and  gentlemen  :  Mr.  and  Mrs. 
A.W.  Foster,  Mr.  Gus  Foster,  Miss  Foster,  Mr.  and 
Mrs.  J.  S.  Makensie,  of  Pictou,  N.  S. ;  W.  A.  Law 
andR.  A.  Kellond,  of  New  York;  James  Keller,  of 
the  New  York  Times  and  wife  ;  Mr.  Frost,  Mana- 
ger American  District  Telegraph  Co.,  New  York; 
Thomas  Watson,  Springfield,  Vt.  ;  Mr.  Summers, 
of  the  Standard  Oil  Co.  ;  James  Alden,  Dr. 
Cheatham,  Messrs.  Earle  and  A.  T.  Doyle,  of 
London,  England  ;  James  Butler,  Mr.  and  Mrs. 
Hornblower,  C.  S.  Hunter,  R.  J.  Gray,  W.  F. 
Collins  and  Mr.  Scott  of  Mexico.  R.  J.  G. 


The  Commercial  Telegraph  Company  —  The 
sentiment  in  favor  of  a  commercial  telegraph 
line  between  Chicago,  New  York  and  the  lead- 
ing commercial  centres  is  steadily  growing. 
One  member  of  the  Chicago  Board  of  Trade  an- 
nounces that  he  will  subscribe  $50,000  towards 
the  new  project.  Others  stand  ready  to  sub- 
scribe liberal  amounts.  It  is  claimed  that  $250- 
000  has  been  granted  for  the  proposed  Commer- 
cial Telegraph  line  between  Chicago  and  New 
York.  St.  Paul  and  Minneapolis  desire  stock, 
and  it  is  said  that  the  company  will  be  chartered 
at  once. 

Patent  for  Sale.  —  Electrical  Railway  Cab 
Signal  Alarm  ;  sounds  in  cab  of  engine  ;  coveis 
crossings,  switches,  curves  and  tunnels  ;  simple 
and  reliable  in  all  kinds  of  weather.  Model  can 
be  seen.  Good  thing  for  promoters  of  com- 
panies. Address  "Safety,''  care  Electric  Age 
office,  New  York. 

Destructive  Storm. — The  power  house  of  the 
electric  motor  street  car  line  at  Laredo,  Tex.,  a 
brick  building,  150  by  50  feet,  was  blown  down 
during  a  thunder  storm  a  few  nights  ago,  and 
two  white  men  and  a  negro  were  killed. 
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EASTERN   NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

io  Cook  Building, 

Boston,  May  30,  1S90. 

The  Suburban  Light  and  Power  Company  are 
about  to  use  the  Waterhouse  dynamo  for  arc 
lighting. 

Walter  L.  Boyden  has  been  admitted  as  a 
member  of  the  firm  of  H.  E.  Swift  &  Co.,  manu- 
facturing electricians  of  this  city. 

The  Boston  Municipal  Signal  Company  have 
been  awarded  the  contracts  for  the  construction 
of  their  police  signal  apparatus  in  San  Francisco, 
Cal.,  and  London,  England. 

The  Vermont  School  Seat  Co.  has  just  closed 
a  three  years'  contract  with  the  Rutland  Electric 
Light  Company  to  furnish  motive  power  to  run 
the  machinery  at  their  new  works. 

The  construction  of  the  new  electric  railway 
on  Grafton  street,  Worcester  has  been  com- 
menced under  the  management  of  T.  W.  Harris 
A:  Co.  of  Boston.  The  Johnstown  rail  will  be 
used. 

F.  W.  Braddick,  electrician  for  the  Suburban 
Light  and  Power  Company,  was  married  in  Cam- 
bridge, last  Wednesday,  to  Miss  Doucette.  The 
happy  couple  will  take  a  short  wedding  trip, 
after  which  they  will  reside  in  Roxbury. 

The  city  authorities  of  Rutland,  Vt. ,  have  just 
signed  a  new  contract  for  lighting  which  gives 
reduced  rates.  Arc  lights  of  2,000  candle  power 
are  furnished  until  midnight  for  16 j£  cents  and 
a  few  burn  all  night  for  37  cents  each. 

The  new  Wightman  Controller  which  has  been 
tried  on  the  Lyrnn  and  Boston  Roid  will  be 
given  a  trial  on  the  cars  of  the  West  End  Street 
Railway  this  week.  It  takes  the  place  of  the 
rheostat,  using  much  less  current  on  the  average 
of  a  trip  than  the  present  device. 

The  justices  of  the  supreme  judicial  court,  in 
a  decision  sent  to  the  Legislature  last  Wednes- 
day, declare  that  the  cities  and  towns  have  the 
right,  constitutionally,  to  manufacture  light,  both 
for  public  and  private  use,  thereby  completely 
overruling  the  decision  of  the  attorney-general. 

Capt.  Russell,  the  assistant  engineer  of  the 
District  of  Columbia,  has  been  in  Boston  under 
orders  from  the  commissioners  to  inspect  the 
system  of  electric  police  signals  put  up  here  by 
the  Boston  Municipal  Signal  Company.  The 
District  Commissioners  have  been  much  inter- 
ested in  this  company's  system,  and  intend  to 
adopt  it  if  satisfied  with  Capt  Russell  s  report. 

A  stock  company  is  soon  to  be  organized  in 
Hartford,  Conn.,  to  be  known  as  the  Electric 
Power  Company,  for  the  purpose  of  establishing 
an  electric  plant  on  the  Farmington  River  to 
supply  the  city  with  power  for  manufacturing 
purposes.  Surveys  have  been  made  for  a  loca- 
tion and  stock  books  have  been  opened.  The 
capital  will  be  Si 00, 000,  of  which  75  per  cent, 
will  be  called  in  up  to  Jan.  1st,  1891. 

The  Belt  Line  Electric  Road  in  Lynn  has 
commenced  running  its  cars.  The  belt  is  not 
yet  completed  but  the  cars  can  now  run  from 
the  Central  Depot  through  East  Lynn,  Eastern 
avenue  and  Western  avenue  to  the  Lynn  Hotel, 
and  as  soon  as  a  curve  is  completed  from  the 
latter  point  into  South  street,  can  continue 
through  South,  Neptune,  Commercial  Alley, 
Wheeler  and  State  streets  to  Market,  within  a 
quarter  of  a  mile  of  the  starting  point 


The  new  electric  light  station  of  the  North 
Adams  Gas  Company  is  completed  and  the  ma- 
chinery will  be  put  in  immediately.  The  dyn- 
amo and  engine  room  is  26  x  54  feet,  and  the 
boiler  house  32  x  20  feet,  30  feet  high.  There 
will  be  three  50-light  arc  machines  and  one  50- 
light  incandescent  machine.  The  buildings  are 
so  arranged  as  to  increase  and  enlarge  whenever 
necessary. 

A  big  land  purchase  has  just  been  made  in 
N'ewburyport  by  the  Newburyport  and  Amesbury 
Street  Railway  Co. ,  and  a  power  plant  is  to  be 
established  for  running  the  electric  lines  of  the 
company  in  this  section.  The  erection  of  a 
brick  building,  iocx  70  feet,  is  to  begin  at  once. 
It  will  be  equipped  with  anew  engine  and  two 
large  dynamos.  The  purchase  includes  twenty- 
five  acres,  and  on  the  space  not  used  for  power 
house  will  be  erected,  paint,  machine  and  repair 
shops.     About  $100,000  will  be  expended. 

Gilbert  G.  McDuff,  of  the  Fred.  H.  Whipple 
Co.,  of  Detroit,  Mich.,  has  returned  to  Boston 
and  is  engaged  on  the  commercial  rating  sheet 
which  will  give  a  rating  to  all  engaged  in  the 
electrical  field  exclusively.  This  is  a  much 
needed  thing  as  it  will  give  much  information 
to  manufacturers  and  dealers  in  regard  to  so- 
called  "electricians''  springing  up  like  mush- 
rooms all  over  the  country,  and  that  are  not  re- 
ported in  any  other  way.  Firms  in  good  stand- 
ing, in  and  about  Boston,  are  gladly  furnishing 
complete  reports. 

At  the  annual  meeting  of  the  Taunton  Electric 
Lighting  Company,  on  May  25th,  P.  H.  Corr 
was  chosen  president :  Nomus  Page,  treasurer  : 
Mortimer  Westcoat,  corporation  clerk.  Direc- 
tors :  A.  G.  Williams,  P.  H.  Corr,  N.  Page,  Geo, 
W.  Colby.  A  dividend  of  seven  per  cent,  was 
declared.  It  was  voted  to  increase  the  capital 
stock  to  $50,000;  to  build  at  once  a  two-story 
brick  building,  50  by  50,  to  put  in  three  new  en- 
gines of  200,  90  and  75  horse-power  respect- 
ively ;  the  last  supplying  motive  power,  and  to 
change  the  system  of  incandescent  light  to  the 
alternating.  Other  improvements  are  under 
consideration. 

Prof.  Elihu  Thomson  has  patented  a  device  to 
furnish  power  for  electric  railways  at  long  dis- 
tance and  saving  of  power.  This  device  is  to 
run  smaller  wires  from  the  power  station  inde- 
pendent of  the  trolleys  wires  attached  to  dyn- 
amos of  a  much  higher  voltage.  When  the  cur- 
rent reaches  the  point  where  it  is  needed  it  is 
taken  by  a  motor  generator  at,  say,  i.o~o  volts, 
and  turns  it  into  the  current  at  a  pressure  of  500 
volts.  Prof.  Thomson  has  also  patented  a  safety- 
conductor  for  induction  systems  of  distribution. 
This  is  for  the  purpose  of  grounding  the  second- 
ary circuit,  and  consists  of  a  wire  running  from 
a  point  where  an  incandescent  or  other  wire  en- 
ters a  building  to  a  point  near  the  ground  where 
it  ends  in  a  canvas  conducting  surface.  From 
the  ground  runs  another  wire  to  the  same  point 
and  ended  like  it.  These  two  conducting  sur- 
faces are  separated  by  an  insulating  film — in 
practice  a  piece  of  oiled  paper — which  is  im- 
penetrable by  a  potential  of  50  volts,  that  com- 
mon in  lighting  buildings,  but  which,  in  case  of 
lightning  striking  the  wire,  would  be  at  once 
penetrated  and  the  bolt  carried  to  the  ground. 

The  superintendent  of  the  fire  alarm  system, 
Capt.  Brown  S  Flanders,  has  on  exhibition  in 
his  office  an  invention  known  as  the  non-inter- 
ference succession  fire  alarm  box.  Under  the 
present  system,  if  two  boxes  are  pulled  simul- 


taneously it  causes  a  great  deal  of  confusion  in 
the  operating-room,  and  sometimes  it  is  impos- 
sible to  get  a  correct  record  of  either.  By 
means  of  the  non-interference  box  this  difficulty 
is  obviated  and  no  matter  how  many  boxes  are 
pulled  together  only  one  at  a  time  will  register 
at  headquarters,  and  when  this  has  finished  its 
work  the  others  will  successively  perform  the 
same  duty.  The  invention  comes  from  Omaha, 
Nebraska,  and  Boston  electricians  claim  to  have 
a  similar  machine.  The  fire  commissioners 
contemplate  some  important  changes  in  the  fire 
service.  Each  district  chief  will  be  furnished 
with  an  expert  telegrapher  as  diiver  whose  duty, 
will  be  to  cover  the  city  at  the  fire  boxes  and  do 
the  telegraphing  between  the  boxes  and  the  rest 
of  the  department  in  their  respective  districts. 
When  a  general  alarm  is  sounded  it  is  intended 
to  have  a  competent  man  go  to  the  fire  alarm 
telegraph  place  in  the  City  Hall,  at  which  place 
he  will  be  in  direct  communication  with  the  en- 
tire city  and  where  he  will  direct  the  force, 
thus  preventing  any  possible  mistake  of  orders 
by  telegraphing  from  the  boxes. 

W.  J.  P. 

Telegraphy  and  Telephony  in  Germany. — Ex- 
tensive works  are  being  carried  out  on  the  Ger- 
man telegraph  and  telephone  syrstems,  and  about 
£400,000  will  be  spent  on  them  this  year.  In 
round  figures,  ^"150,000  will  be  devoted  to  the 
extension  of  urban  and  interurban  telephony- ;' 
^100,000  to  new  telegraph  offices  in  rural  dis- 
tricts;  £ao,  oco  to  improved  telegraph  wires,  new 
poles,  and  changing  overhead  lines  into  under- 
ground lines,  and  24, 5:0  to  the  extension  of  the* 
pneumatic  installations  in  Berlin  and  Hamburg. 

Tunnel  Lighting. — Repairs  are  being  made 
to  the  arch  of  the  Olimpino  tunnel  of  the  Go- 
thard  Railway  between  Chiasso  and  Como,  and, 
to  expedite  the  work,  a  temporary  electric  light 
installation  has  been  put  up.  At  the  southern 
end  of  the  tunnel,  which  is  i}{  miles  long,  is  a 
compound  dynamo  of  the  latest  Gramme  type, 
and  this  is  driven  by  belting  from  the  flywheel 
of  a  portable  locomotive  engine  and  boiler.  In-, 
sulated  cables  are  run  along  the  roof  of  thetun-1 
nel  to  30  lamps,  of  which  about  one-third  are 
usually  employed.  The  lamps  are  movable, 
and  are  arranged  in  parallel. 

Interesting  Exhibit. — At  a  recent  conversa- 
zione of  the  Royal  Society,  London^  some  very 
interesting  apparatus  was  on  exhibition.  A  set 
of  apparatus  to  illustrate  the  use  of  the  capillary 
electrometer,  for  investigating  rapid  changes  of 
potential,  was  on  view  for  the  first  time.  A  re- 
versal of  potential,  occupying  less  than  one- 
hundredth  part  of  a  second,  can  be  clearly 
demonstrated.  Phenomena  connected  with 
thunderstorms  can  be  recorded  by  Mr.  S.  J.  Sy- 
mon's  brontometer,  which  will  on  one  slip  of 
paper  note  the  commencement,  variation  in  in- 
tensity, and  termination  of  rain  and  hail  ;  the 
instant  of  each  lightning  flash  ;  and  the  com- 
mencement and  duration  of  a  thunder  clap. 
The  instrument  can  be  read  for  periods  of  time 
down  to  a  fiftieth  part  of  a  second.  Mr.  C.  V. 
Boys  exhibited  an  arrangement  to  show,  either 
bv  projection  or  by  photography,  the  oscillatory 
nature  of  an  electric  spark.  Some  photographs 
represented  the  shadows  cast  by  a  water  jet 
upon  a  rapidly  moving  plate  by  the  intermittent 
light  of  an  oscillatory  spark.  Mr.  Shelford  Bid- 
well's  experiments  of  the  electrification  of  a 
steam  jet  suggests  an  explanation  of  the  inte 
darkness  accompanied  by  a  lurid  glow,  which  is 
characteristic  of  a  thundercloud. 
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HE    ELECTRIC    WIRE    INVESTIGATION. 

We  have  been  enabled  to  secure  an  advance 
ipy  of  the  report  of  Mr.  F.  W.  Jones,  electri- 
ian  and  assistant  general  manager  of  the  Postal 
elegraph  Company,  on  the  situation  in  New 
ork  State  with  reference  to  the  use  of  electric 
ires.  Mr.  Jones,  as  is  well  known,  was  the 
fficial  expert  for  the  committee  appointed  by 
le  Legislature  to  investigate  electrical  matters, 
ith  a  view  to  formulating  a  law  to  regulate  the 
se  of  high  tension  and  other  electric  currents. 
Ir.  Jones's  report  in  full  is  as  follows  : 

Postal  Telegraph  Cable  Co.,  Ass't 

Gen'l  Manager  and  Electrician's  Office, 

187  Broadway,  New  York. 

he  Honorable  George  Z.  Erwin, 

Chairman  of  Senate  Com.  on  General  Laws. 

Dear  Sir :  In  compliance  with  your  request  I 
ave  the  honor  of  submitting  my  views  on  the 
resent  situation  regarding  the  use  of  electric 
ires  in  the  State  of  New  York  and  the  legisla- 
on  needed  for  the  better  protection  of  life  and 
roperty  by  such  use  as  follows  :  For  purposes 
f  the  telegraph,   Congress,  in   1866,   passed  an 

t  which  authorized  telegraph  companies,  duly 
icorporated  under  the  laws  of  the  several  States, 
)  construct  and  operate  lines  in  all  the  States 
nd  Territories,  upon  any  military  or  post  roads 
nd  to  cross  navigable  waters.  The  right  of 
ilegraph  companies  to  enjoy  such  privileges 
ras  conditioned  upon  their  assenting  to  certain 
revisions  of  the  bill.  I  believe  nearly  all  of 
le  principal  companies  gave  the  required  as- 
;nt. 

The  Legislature  of  New  York,  by  an  act  passed 
pril  1 2th,  1848,  section  5,  gave  to  telegraph 
ompanies  the  right  to  construct  lines  along 
ublic  roads  and  highways  and  across  any  of  the 

aters  within  the  limits  of  the  State. 

By  an  act  of  1853,  chapter  471,  section  2,  the 
>regoing  privileges  were  made  more  definite 
nd  extensive. 

Chapter  512,  Laws  of  1879,  authorized  any 
as  company  in  this  State  to  manufacture  and 
se  electricity  for  producing  light,  heat  or  power, 
nd  to  use  electricity  as  the  means  for  lighting 
reets,  avenues,  public  parks  and  places,  and 
ublic  and  private  dwellings  of  cities  and  vil- 
iges  and  towns  within  this  State,  and  by  amend- 
lent  of  chapter  73,  Laws  of  1882,  the  above 
owers  were  extended  to  permit  such  companies 
)  make,  sell  or  lease  all  machines,  etc.,  and  to 
iy,  erect  and  construct  suitable  wires  or  other 
onductors  with  the  necessary  poles,  pipes  or 
ther  fixtures  in,  on,  over  and  under  the  streets, 
venues,  public  parks  and  places  of  such  cities, 
>wns  or  villages  for  conducting  and  distributing 
lectricity,  with  the  consent  of  the  municipal  au- 
lorities  thereof  and  under  such  reasonable  regu- 
itions  as  they  may  prescribe. 

By  Act  of  1879,  chapter  397,  every  company 
r  companies  organized  and  incorporated  under 
le  laws  of  the  State  for  the  purpose  of  owning, 
Dnstructing,  using  and  maintaining  a  line  or 
nes  of  electric  telegraph  within  the  State,  or 
artly  within  and  partly  beyond  the  limits  of  the 
tate,  are  authorized  from  time  to  time  to  con- 

ruct  and  lay  lines  of  electrical  conductors  un- 
erground  in  any  city,  village  or  town  within 
he  limits  of  the  State,  provided  such  company 
hall  first   obtain  from  the  common  council  of 

ties,  trustees  of  villages  and  commissioners  of 
ighways  of  towns,  permission  to  use  the  streets 

ithin  such  cities,  villages  or  towns  for  such 

urposes. 

The  Subway  Acts  of  1884,  chapter  534, 

1885,  "   499. 

1886,  "   503, 

1887,  "   664, 
1887,    "   716, 

late  to  the  placing  of  all  electric  wires  and 

ibles   underground    in  cities    having    500,000 

opulation  or  over.     Parts  of  the  provisions  of 

iese  laws  relate  exclusively  to  the  city  of  New 

ork. 

Chapter  317,  Laws  of  1879,    authorizes   any 


company  under  the  Manufacturing,  Mining,  Me- 
chanical or  Chemical  Law  of  1845,  or  its  amend- 
ments, to  manufacture,  furnish  and  sell  such 
quantities  of  hot  water,  hot  air  or  steam  as  may 
be  required  in  the  city,  town  or  village  where  the 
same  may  be  located  and  have  power  to  lay 
pipes  or  conductors  through  the  streets,  ave- 
nues, lanes,  alleys,  squares  and  highways,  with 
consent  of  the  municipal  authorities  and  subject 
to  reasonable  regulations  and  conditions. 

Act  of  1853,  chapter  463,  authorizes  insurance 
companies  to  make  examinations  and  inspections 
upon  steam  boilers  and  to  issue  certificates  of 
inspection  upon  such  boilers. 

The  Penal  Code,  sections  360,  361  and  362, 
make  it  a  misdemeanor  to  carry  a  higher  steam 
pressure  in  boilers  than  is  authorized  by  law,  or 
to  wilfully  or  from  ignorance  or  gross  neglect 
create  or  allow  to  be  created,  such  an  undue 
quantity  of  steam  as  to  burst  the  boilers,  engines 
or  apparatus,  or  to  cause  any  accident  whereby 
human  life  is  endangered. 

Chapter  437,  Laws  of  1885,  and  chapter  643, 
Laws  of  1S60,  regulate  the  use  of  boilers  in  New 
York  City,  and  require  their  test  and  inspection 
by  the  Sanitary  Department  of  the  Board  of  Po- 
lice, also  require  persons  operating  steam  boil- 
ers (except  steam  heat  and  railway  locomotives) 
to  have  a  certificate  of  qualification  from  said 
Sanitary  Department. 

The  United  States  Treasury  Department  has  a 
very  extensive  Corps  of  Engineers,  for  the  pur- 
pose of  enforcing  laws,  regulating  the  use  of 
steam  in  navigation.  The  President  of  the 
United  States,  by  and  with  the  advice  of  the 
Senate,  appoints  a  Supervising  Inspector  General 
and  two  Supervising  Inspectors,  who  are  directly 
under  the  direction  of  the  Secretary  of  the  Treas- 
ury. In  addition  to  these  there  are  a  large 
number  of  special  inspectors  located  on  the 
principal  seaports  of  the  United  States. 

Title  52,  of  United  States  Revised  Statutes, 
chapter  1,  sections  4.399  to  4,462  inclusive,  em- 
brace very  minute  laws  covering  almost  every 
detail  of  the  construction  of  a  steamboat  and  its 
steam  appliances,  designating  specifically  the 
materials  and  engineering  rules  to  be  employed 
in  such  construction. 

There  are,  so  far  as  I  am  aware,  no  laws  of 
this  State  regulating  the  use  of  either  aerial  or 
underground  wires,  carrying  currents  dangerous 
to  property  and  person,  except  perhaps  the  last 
part  of  section  4,  chapter  716,  Laws  of  1887,  re- 
lating exclusively  to  the  City  of  New  York,  as 
follovs  :  "The  said  Board  of  Electrical  Control 
may  establish  and,  from  time  to  time,  may  alter, 
add  to,  or  amend,  all  proper  and  necessary 
rules,  regulations  and  provisions  for  the  manner 
of  use  and  management  of  the  electrical  conduc- 
tors and  of  the  conduits  or  subways  therefor  con- 
structed." 

The  Board  of  Fire  Underwriters,  of  New  York, 
has  adopted  a  set  of  rules  and  a  system  of  in- 
spection in  New  York  City,  governing  the  use  of 
wires  carrying  currents  for  electric  light  and 
power,  both  outside  and  inside  of  buildings 
which  are  affected  by  insurance  policies.  I  am 
unable  to  find  the  slightest  legislative  authority 
for  the  enforcement  of  such  rules.  This  may 
be  fortunate,  however,  on  account  of  their  ab- 
surd lack  of  fitness,  and  display  of  ignorance  of 
the  necessities  of  the  case. 

Leaving  entirely  to  the  Honorable  Senators  all 
questions  of  incompatibility  between  the  United 
States  laws  and  the  sovereignty  of  this  State,  I 
will  merely  allude  to  the  privileges  granted  tele- 
graph companies  by  the  general  government. 
The  telegraph  has  been  accorded  an  unusual 
rank  on  account  of  its  similarity  of  function  to 
the  post  service,  and  its  great  importance  to  the 
public  both  socially,  commercially  and  adminis- 
tratively. The  telephone  system  has  never  been 
legally  classed  as  a  telegraph  system,  although 
I  believe  it  has  been  tacitly  ranked  as  such,  sub- 
ject to  the  general  United  States  and  State  laws 
governing  telegraphs. 

Electric  systems  for  domestic  purposes,  such  as 
district  messenger  service,  burglar  alarms,  fire 


alarms,  and  the  stock  quotation  service  in  vari- 
ous cities,  have  had  no  special  legislative  regu- 
lation, beyond  what  may  be  inferred  from  the 
laws  under  which  they  were  incorporated  and 
chartered. 

Up  to  1878,  no  special  laws  were  necessary  for 
controlling  the  use  and  distribution  of  electric 
currents  so  far  as  danger  to  life  and  property 
was  concerned,  inasmuch  as  the  telegraph,  tele- 
phone and  domestic  companies  used  compara- 
tively feeble  currents.  Since  1878,  however, 
electric  light  and  power  companies  have  sprung 
into  existence,  using  dynamo  machines  and 
storage  batteries,  yielding  electric  currents  of 
enormous  quantity  and  high  pressure,  which,  if 
not  rigidly  guarded  and  properly  applied,  under 
the  most  exacting  conditions,  will  prove  very  lia- 
ble to  maim  or  kill  and  consume  property  by 
fire. 

Adverting  (perhaps  needlessly)  to  the  present 
status  of  the  various  electric  industries,  so  far  as 
their  relations  to  the  State  are  concerned,  it  will 
be  seen  that  telegraph  and  telephone  companies 
are  not  in  an  enviable  position  for  the  reason 
that  their  plant  is  of  an  unprotected  perishable 
character.  Every  ward,  school  district  and 
village  that  desires  to  raise  funds  for  some  local 
purpose  prefers  taxing  the  poles  and  wires  rather 
than  the  residents. 

The  freedom  with  which  competition  can  be 
indulged  in,  (and  properly  so)  has  permitted 
many  competing  telegraph  companies  to  be 
formed,  with  either  grossly  mistaken  ideas  of 
the  cost  of  equipment,  and  the  profits  of  the 
business,  or  what  is  more  likely  true,  in  most 
cases,  a  desire  to  divert  enough  of  the  paying 
business  of  the  Western  Union  Telegraph  Co., 
to  force  that  Company  to  buy  them  out.  In  the 
latter  schemes  the  very  poorest  quality  of  wires, 
poles  and  fixtures  have  been  used,  the  poles 
placed  zig  zag  along  the  highways  with  utter 
disregard  of  their  appearance  and  lasting  char- 
acter, and  in  this  way  we  find  all  our  roads, 
highways  and  streets  between  the  commercial 
centres  of  the  United  States,  east  of  the  Missis- 
sippi occupied  by  poles  and  wires,  in  some 
cases  two  distinct  lines  of  poles  on  each  side  of 
the  way,  and  mostly  of  the  very  poorest  char- 
acter. 

The  Western  Union  Telegraph,  through  con- 
tracts with  railroads,  enjoys  the  exclusive  use  of 
the  right  of  way  for  its  poles  on  nearly  every 
railroad  in  the  United  States.  This  is  an  im- 
mense advantage  because  the  lines  are  free  from 
the  foliage  and  limbs  of  forest  and  ornamental 
trees  which  are  the  great  enemy  of  the  good 
and  continuous  working  of  telegraph  wires  ;  the 
distances  are  much  shorter  between  the  com- 
mercial points,  than  by  the  circuitous  turnpikes. 
As  an  example  the  Western  Union  wires  pro- 
per between  New  York  and  Philadelphia  are  92 
miles  long,  the  American  Rapid  wires  167  miles, 
the  Bankers'  and  Merchants' wires  112  miles  and 
so  on  of  others  all  of  which,  excepting  the  West- 
ern Union's  are  debarred  from  the  railroads  right 
of  way.  The  break-down  of  poles  or  wires  on 
railroads  are  quickly  discovered  and  repaired  by 
the  train  facilities  enjoyed. 

On  the  other  hand  the  lines  on  turnpikes  and 
wagon  roads  must  be  patrolled  by  men  on  horse- 
back or  in  wagons,  and  spring,  fall  and  winter 
such  roads  are  frequently  nearly  or  quite  im- 
passible from  mud  water  or  snow.  In  many 
cases  of  my  own  knowledge  farmers  keep  shot 
guns  with  which  they  warn  off  all  line  men  from 
trimming  ornamental  trees  to  place  the  wires  in 
working  order.  The  effect  of  this  is  such  that 
on  rainy  days  the  telegrams  of  the  public  must 
stop  on  such  wires  on  account  of  the  leakage  of 
current  to  the  earth  through  the  tree  leaves  or 
limbs  in  contact  with  the  wires. 

(To  be  continued.) 


Electric  Roads  in  Newark. — The  Rapid  Tran- 
sit Company,  of  Newark,  N.  J.,  has  signed  a 
contract  for  the  equipment  of  one  of  its  lines 
with  electricity.  The  Thomson-Houston  system 
will  be  used. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS  ISSUED  MAY 
27TH. 


428.616.  Sliding  Clamp  for  Electric  Welding 
Apparatus.  Hermann  Lemp,  Lynn,  Mass,  as- 
signor to  the  Thomson  Electric  Welding  Com- 
pany, of  Maine.     Filed  Aug.  8,  1889. 

428.617.  Electrical  Apparatus  for  Welding 
Rings.  Hermann  Lemp.  Lynn,  Mass,  assignor 
to  the  Thomson  Electric  Welding  Company,  of 
Maine.     Filed  Oct.  17,  1889. 

428.618.  Transformer  for  Heavy  Currents. 
Hermann  Lemp,  Lynn.  Mass,  assignor  to  the 
Thomson  Electric  Welding  Company,  of  Maine. 
Filed  Dec.  26,  1889. 

428,619  Method  of  Welding  Rings  by  Elec- 
tricity. Hermann  Lemp,  Lynn,  Mass.  assignor 
to  the  Thomson  Electric  Welding  Company,  of 
Maine.     Filed  Jan.  10,  189a 
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NO.    428,649.        ELECTRIC  METER. 

428,633.  Method  of  Measuring  Electric  Cur- 
rents. Edwin  W.  Rice,  Jr.,  Lynn,  Mass.  Filed 
March  8,  1889. 

428.647.  Turn-Off  for  Alternating-Current 
Circuits.  Elihu  Thomson,  Lynn,  Mass.,  as- 
signor to  the  Thomson-Houston  Electric  Com- 
pany, of  Connecticut.     Filed  Mar.  12,  1887. 

428.648.  Casing  for  Induction-Coils.  Elihu 
Thomson,  Lynn,  Mass.,  assignor  to  the  Thom- 
son-Houston Electric  Company,  of  Connecticut. 
Filed  May  9,  1887. 

428.649.  Electric  Meter.  Elihu  Thomson, 
Lynn.  Mass.      Filed  Jan.  27,   1888. 

428.650.  Alternating-Current  Magnetic  De- 
vice. Elihu  Thomson,  Lynn,  Mass.  Filed  Aug. 
8,  1888. 

428.651.  System  of  Electrical  Distribution. 
Elihu  Thomson,  Lvnn,  Mass.  Filed  Aug.  15. 
1888. 


NO.    428,732.       ELECTRIC  MOTOR  AND  GENERATOR. 

428,652.  Incandescent-Lamp  Socket.  Elihu 
Thomson  and  George  H.  Alton,  Lynn,  Mass., 
assignors  to  the  Thomson-Houston  Electric  Co., 
of  Connecticut.     Filed  Jan.  17,  1889. 

653.  Guard-Wire  Protector  and  Light- 
ning- Arrester  for  Electric  Railways.  Elihu  Thom- 
son, Lynn,  Mass.     Filed  June  15,  1889. 

428,669.  Electric  Locomotive.  Edward  Dum- 
mer,  Newton,  Mass      Filed  Feb.  17,  1887. 

428,676.  Electric-Circuit  Closer  for  Clocks. 
Henrv  C.  Carr,  Washington,  D.  C.  Filed  Feb. 
14,  1889. 

428,688.  Electric  Low- Water  Alarm.  John 
Morehead,  Detroit,  Mich.     Filed  June  11,  1889. 

428,698.  Single-Cord  Multiple-Switch-Board 
System.     Charles  E.  Scribner,  Chicago,  111.,  as- 


signor to  the  Western  Electric  Company,  same 
place.     Filed  June  1,  1888. 

428.704.  Electric  Switch.  Elihu  Thomson, 
Lynn,  Mass.,  assignor  to  the  Thomson-Houston 
Electric  Company,  of  Connecticut.  Filed  lulv 
26,  1886. 

428.705.  Regulator  for  Dynamo-Electric  Ma- 
chines. Elihu  Thomson,  Lynn,  Mass.  Filed 
Aug.  27,  1887. 

428,723.  Electric-Light  Hanger.  Clarence 
L.  Jeffers,  Manchester.  N.H.  Filed  June  24,  1S89. 

428,732.  Electric  Motor  and  Generator.  Frank 
J.  Sprague,  New  York.  N.  Y. ,  assignor  to  the 
Sprague  Electric  Railway  and  Motor  Company, 
of  New  York.     Filed  July  19,  1884. 

428,735.  Brush-Holder  for  Dynamo-Electric 
Machines.  Franklin  A.  Weller,  Lynn,  Mass. 
Filed  Aug.  29.  1889. 

428,742.  Commutator  Collector  or  Block  for 
Dynamo-Electric  Machines.  Charles  F.  Brush, 
Cleveland,  Ohio.     Filed  Nov.  22,  1889. 

42 \  743.  Commutator  Collector  or  Block  for 
Dynamo-  Electric  Machines.  Charles  F.  Brush, 
Cleveland,  Ohio.     Filed  Nov.  22.  1889. 

428.745.  Electric  Cable.  Willard  L  Candee, 
Brooklyn,  assignor  to  the  Okonite  Company, 
New  York,  N,  Y.     Filed  Mar.  19,  1S90. 

428.746.  Galvanometer.  Arthur  E.  Colgate, 
New  York,  N  Y.,  assignor  to  F.  G.  Otto  &  Sons, 
same  place.     Filed  Mar.  5,  1890. 

428,748.  Device  for  Maintaining  Electrical 
Connection  between  separate  Railways  Trains. 
Donphan  M.  Fike  and  Joseph  Huffman.  Des 
Moines.  Iowa,  assignors  of  three  fifths  to  J.  A. 
T.  Hull.  R.  B.  Taylor,  E.  J.  Fairall,  R.  M.  Dewitt. 
W.  W.  Fink,  and  A.  J.  Baker,  same  place.  Filed 
F"eb.  14,  1890. 

428,751.  Coin-Actuating  Attachment  for  Pho- 
nographs. Louis  Glass  and  William  S.  Arnold, 
San  Francisco,  Cal. ,  assignors  to  R.  W.  Smith, 
same  place.     F.led  Feb.  3,  1890. 

428,774.  Burglar-Alarm.  Edwin  Hayward, 
B-ooklyn,  and  Edward  S.  Sims,  New  York,  N.  Y. 
Filed  Aug.  9.  1889. 

428.781.  Galvanic  Battery.  John  S.  Nowotny, 
Cincinnati,  Ohio,  assignor  of  one-half  to  James 
J.  Watrous,  same  place,     Filed  Nov.  2,  1889. 

428.782.  Electric  Motor  or  Dynamo-Electric 
Machine.  Stephen  M.  Potter  and  Harry  E.  Mor- 
gan   Philadelphia,  Pa.     Filed  June  27,  1889. 

428,818  Attachment  for  Telephone-Desks. 
Berthold  Schram,  Milwaukee,  Wis.  Filed  Dec. 
17,  1888. 

428,828.  Coin-Released  Telephone-Lock. 
Harry  L.  Cassard,  Baltimore,  Md.  Filed  Nov. 
22,  1889. 

428,854.  Electric  Programme-Clock.  John 
L.  McCaskey,  Wavnesborough,  Pa.  Filed  July 
26,  1889. 

428,888.  Solution  for  Galvanic  Batteries. 
Edward  M.  Burt,  Paris,  111.   Filed  Mar.  10,  1890. 

428,917.  Electrically-Propelled  Yehicle.  Ar- 
nold A.  Ingraham,  New  York,  N.  Y.  Filed 
Aug.  16,  1889. 

428,930.  Suspension  for  Trolley-Wires.  El- 
mer P.  Morris,  Cincinnati,  Ohio.  Filed  Jan.  6, 
1890. 

428.934.  Electric  Switch.  James  F.  McLau-gh 
lin,  Philadelphia,   Pa.     Filed  Nov.  13,  1889. 

428.935.  Electric  Switch.  James  F.  McLaugh- 
lin, Philadelphia,  Pa.     Filed  Nov.  27,  1889. 

428,942.  Holder  for  Electric  Arc  Lamps. 
Jacob  Pawlowski,  Cincinnati,  Ohio.  Filed  Sept. 
7,  1889. 

428,970.  System  of  Circuits  for  Electric  Sema- 
phores. Frederick  Stitzel,  Louisville,  Ky.,  as- 
signor to  the  American  Semaphore  Company, 
same  place.     Filed  Feb.  16,  1889. 

428,979.  Electric  Insulator.  George  B.  Wat- 
son, Boston,  Mass.,  assignor  to  the  Gould  & 
Watson  Company,  same  place.  Filed  Aug.  12, 
1889. 

428,989.     Globe  for  Electric  Lamps.   William 


H.  Wilson,    New  York,   N.   Y.     Filed  Aug.  13,  > 
1S89. 

429,049.     Process  for  Assembling  Secondary  | 
Battery    Electrodes.      James    F.     McLaughlin, 
Philadelphia,  Pa.     Filed  Dec    19,  1889. 

429.067.  Support  for  Electric  Lights  and 
Conductors.  Charles  H.  Simmons,  Brooklyn, 
N.  Y.     Filed  Nov.  29,  1889. 

429068.     Male-Genital  Electrode.     Agnes  R.  I 
Sommerville,  Chicago,  111.     Filed  Dec.  19,  188a.  , 


NO.  428,  782.       ELECTRIC  MOTOR  AND  DYNAMO  ELEC- 
TRIC MACHINE. 

429,074.       Staff    Apparatus    for    Controlling 
Traffic  on  Single  Line  Railways.     Francis  W. 
Webb  and  Arthur  M.  Thompson,  Crewe,  County I 
of  Chester,  England.     Filed  January   24,    189a 
Patented  in  England,  France  and  in  Belgium. 

429.093.  Electric    Railway.      Rudolph    M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Thom- 
son-Houston Electric  Company,  of  Connecticut) 
Original  application  filed  Sept.  23,  1886.   Divid- 
ed and  this  application  filed  Sept.  11,  1889. 

429.094.  Electric  Motor.  Rudolph  M.  Hunter, 
Philadelphia,  Pa.,  assignor  to  the  Thomson- 
Houston  Electric  Company,  of  Connecticut 
Filed  Nov.  8,  1889. 

429,104.  Underground  Conduit  for  Electric 
Wires.  Erich  L.  Whitthaus.  Baltimore.  Md. 
Filed  Jan.  29,  1890. 
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NO.    429,094.       ELECTRIC  MOTOR. 

Telephone  Rates  in  Switzerland. — Under 
law  recently  passed  by  the  Swiss  Federal  Coun 
cil,  an  annual  subscription  entitles  a  telephone 
subscriber  to  800  conversations,  with  a  supple 
mentary  rate  of  five  francs  per  1  co  conversations 
For  interurban  telephone  systems  the  rates  arc 
For  a  conversation  of  three  minutes  30  centime 
up  to  50  kiloms  ,  50  centimes  up  to  100  kiloms. 
and  75  centimes  for  greater  distances — all  0 
which  are  calculated  "  as  the  crow  flies. "  Th 
new  law  appears  to  operate  in  a  satisfactor 
manner,  and  the  lowering  of  the  charges  has  pro 
duced  an  appreciable  increase  in  the  receipts. 

The  French  Telephones — The  committe 
nominated  by  the  French  postal  telegraph  de 
partment  to  study  the  question  of  improving  th 
telephone  service,  have  tested  twenty  differer. 
transmitters  on  the  Paris-Brussels  trunk  wir 
(424  miles).  One  instrument  proved  itself  d( 
cidedly  the  superior,  and  fifty  of  this  type  wi 
now  be  used  experimentally  at  Paris,  Marseille! 
and  Lille. 
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ANSWERS  TO  INQUIRIES. 


Editor  of  The  Electric  Age. — The  daily  pa- 
>ers  frequently  refer  to  electricity  as  being 
'manufactured."  My  partner  claims  that  it  is 
lot  manufactured.  I  do  not  disagree  with  him, 
)ut  I  merely  want  to  know  how  electricians  re- 
gard it,  if  you  will  oblige  me. 

Janesville,  Wis.  T.  L.  F. 

Answer. — That  very  question  has  incidentally 
>een  before  courts  for  settlement.  Judge  Si- 
nonton,  at  Harrisburg,  Pa.,  in  deciding  a  case 
nvolving  the  taxation  of  electric  light  property 
idheres  to  the  opinion  that  producing  electric 
ight  is  not  a  species  of  manufacture.  He  held 
hat  neither  electricity  nor  electric  light  was  a 
naterial  substance  ;  that  there  could  be  no 
nanufacture  unless  some  material  substance 
vas  produced.  Webster's  definition  of  manu- 
acture  is  "to  make  or  fabricate  from  raw  mate- 
ials,"  etc.  This  harmonizes  with  Judge  Simon- 
on's  interpretation  of  the  word,  and  it  would 
•eem  that  authorities  do  not  sanction  the  use  of 
he  word  in  this  particular  application.  — Ed. 
electric  Age. 


Dynamo. — A  twelve-light  Arc  Dynamo,  with 
twelve  single  Lamps,  all  in  good  order.  Price, 
$300  cash.     T.  R.   PROCTOR,  Utica,  N.  Y. 


Outfits   to   run    INCANDESCENT   LAMPS   from 
25  to  30O  hours. 

Send  for  Illustrated  Catalogue  and  Testimonials. 

TASS.     H.     MASOTST, 

manufacturing  Electrician, 
Office,    63    Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,  BROOKLYN,   N.  Y. 


T.  F.  CLOHESEY, 

Electrical  Engineer. 


telephone  Companies,  Supply 
r  Houses,  Bell  Hangers,  Phy- 
sicians, and  all  users  of  Open 
Circuit  Batteries,  are  requested 
to  write  the 

LAW  TELEPHONE  CO., 


85  JOHN  ST., 

We   have 

to  in- 


NEW  YORK 

I 

something 
terest  you. 


Southwestern  Agent  Detroit  Motor  Company. 


Foreign  Tenders  Wanted. — Tenders  will  be 
nvited  in  August  for  the  lighting  of  Sofia,  Bul- 
;aria,  by  electricity,  using  the  water  of  the  Boy- 
•na  as  the  power. 


MUTUAL    LIFE   BLDG., 

Kansas  City,  mo. 


IP  -A-  T  3H3  3NT  T  JS 

OBTAINED  IN  UNITED  STATES.  CANADA,  GREAT  BRITAIN, 

AXD  ALL  FOREIGN  COUNTRIES. 
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IN  THE  SOUTH. 


The  industrial  development  in  the  South  in 
ite  years  has  been  wonderful.  The  natural  re- 
Durces  of  that  section  are  great  and  rich  and 
ery  much  Northern  capital  is  finding  its  way 
lere.  Under  the  equalizing  influence  of  indus- 
y  the  North  and  South  are  being  more  and 
lore  strongly  united,  and  all  sectional  feeling  is 
ipidly  disappearing.  Northern  enterprise  and 
apital  is  doing  more  to  accomplish  this  result 
lan  any  other  factor.  If  politicians  would  only 
eep  their  hands  off,  the  business  men  of  the 
Jorth    and    South    could    accomplish    more  to 

tring  the  two*  sections  into  closer  relationship 
tan  any  other  power.  Electricity  is  going  to  be 
large  factor  in  the  permanent  unification  of  the 
ountry.  It  has  done  more  than  any  thing 
lse  to  bind  the  nations  of  the  world  into  closer 
ellowship,  and  surely,  what  it  has  accomplish- 
d  for  the  world  at  large  it  can  do  for  this  great 
and. 

The  electric  railway  is  rapidly  extending  its 
amifications  throughout  the  South.  More  speed 
nd  advanced  methods  are  necessary  to  keep  up 
nth  the  North,  and  the  North  is  doing  its  part 
>y  supplying  the  means  and  material  to  accom- 
>lish  these  things.  The  electric  light  is  doing  its 
hare  of  work  in  the  rapid  development  of  the 
lew  South.     We  hear  of  the  electric  light  being 

necessity  in  saw  mills,  so  that  work  can  be 
arried  on  at  night  as  well  as  during  the  day,  so 
;reat  is  the  demand  for  lumber.  The  people 
here  have  learned  that  it  is  the  safest  and  best 
ight  in  existence,  and  are  anxious  to  have  it 
nore  extensively  used.  The  South  offers  a  great 
ield  for  electrical  enterprise.  Let  it  have  all  the 
:lectricity  it  wants. 


Ei.f.ctric  Lighting  in  Massachusetts. — The 
Massachusetts  Senate  has  passed  a  substitute  to 
he  bill  reported  by  the  Committee  on  Manufac- 
ures  authorizing  cities  or  towns  to  manufacture 


and  furnish  gas  and  electricity.  The  substitute 
provides  that  no  city  or  town  shall  establish  its 
own  plant  without  first  buying  existing  plants 
owned  and  operated  by  private  persons  or  cor- 
porations. The  discussion  brought  out  a  variety 
of  sentiments  on  the  subject  of  municipal  light- 
ing. One  member  contended  that  the  municipal 
plan  is  not  a  success,  and  that  statements  to  the 
contrary  notwithstanding,  when  interest,  loss 
of  taxation,  etc.,  are  added  to  the  accounts,  it  is 
found  that  the  municipal  plants  cannot  be  run  as 
cheaply  as  those  of  private  companies  ;  in  fact, 
that  they  lose  money  every  year.  Another 
member  asserted  that  the  people  are  anxious  for 
this  move  in  order  to  escape  the  octopus  clutches 
of  those  who  are  gobbling  up  the  companies 
and  forming  these  gigantic  trusts. 

Two  Hundred  Miles  an  Hour. — Mr.  Charles 
C.  Burton,  of  Utica,  New  York,  thinks  he  has 
solved  the  problem  of  rapid  transit.  Others  have 
thought  the  same  thing,  only  to  find  that  in 
practice  inventions  do  not  work  as  well  as  they 
do  on  paper.  Mr.  Burton  has  evolved  a  sys- 
tem, so  says  a  daily  contemporary,  in  which 
trains  can  be  made  to  run  at  the  rate  of  200 
miles  an  hour,  electricity  being  the  motive  power. 
According  to  the  information  at  hand,. electric 
current  will  be  supplied  from  a  large  insu'ated 
"storage"  cable.  As  is  usual  in  all  inventions 
of  a  gigantic  nature  the  shape  of  a  cigar  is  the 
basis  of  form  for  some  part  of  the  new  structures. 
In  this  case  the  car  is  to  be  cigar  shaped.  The 
development  of  this  wonderful  invention  will  no 
doubt  be  watched  with  a  great  deal  of  interest. 
We  think  Mr.  Burton  may  find  it  difficult  to 
find  any  one  willing  to  accompany  him  on  his 
trips  at  such  a  speed  as  200  miles  an  hour. 

What  He  Knows  About  Electric  Traction. — 
Dr.  H.  L.  Bowker  the  other  day  told  the  14th 
Ward  Republican  Club,  of  Boston,  a  good  deal 
about  electric  railways  that  the  club  nor  any  one 
else  ever  knew  before.  He  characterized  the 
electric  railway  as  "conceived  in  sin  and  born  of 
iniquity, "  and  generally  condemned  it,  principally 
for  the  reason  that  it  was  a  ruinously  expensive 
luxury.  Dr.  Bowker  must  have  made  a  mistake, 
and  substituted  the  name  "electric  railway"'  for 
that  of  the  opposite  political  party.  If  he  meant 
to  be  severe  on  the  electric  railway  he  evidently  was 
not  very  well  posted  as  to  facts  and  figures. 
But  facts  and  figures  are  wonderfully  elastic  when 
presented  to  a  political  meeting.  The  electric 
railway,  however,  had  a  champion  at  the  same 
meeting  in  F.  J.  Baxter,  who  took  exceptions  to 
Dr.  Bowker's  misleading  statement. 

Quite  Correct. — One  of  the  many  conse- 
quences of  the  general  adoption  of  electric  trac- 
tion in  the  States,  says  the  Electrician,  of  Lon- 
don, will  apparently  be  the  disappearance,  at 
no  distant  date,  of  the  tram  car  as  at  present 
known.  Thus  the  ever  progressive  West  End 
Street  Railway  Company  of  Boston,  is  about  to 
place  cars  on  its  lines  having  from  two  to  three 
times  the  passenger  carrying  capacity  of  the  old 
horse  cars.  Heavier  cais,  combined  with 
higher  speeds,  are  in  their  turn  bringing  the 
question  of  more  powerful  brakes  into  promi- 
nence ;  and  at  Boston  a  Thomson- Houston  elec- 
tric "locomotive,"  equipped  with  a  vacuum 
brake  worked  by  a  small  motor,  will  shortly 
come  into  operation  Before  long,  in  fact,  the 
American  tramways  bid  fair  to  fully  justify  their 
native  appellation  of  "  railways,"  since  "trains  " 
of  two  or  three  sixty  passenger  cars,  drawn  by 
powerful  electric  locomotives,  running  at  a  com- 
paratively high  speed,  will  contribute  their 
quota  to  the  liveliness  of  transatlantic  streets. 

Water  Power. — The  electric  light  plant  at 
Hartford,  Conn.,  which  is  to  be  run  by  water 
power,  will  be,  in  some  respects,  a  remarkable 
one.  The  power  will  be  obtained  from  the  Farm- 
ington  River,  10  miles  from  the  city,  and  the 
electric  pressure  transmitted  to  the  city,  will  be 
3,000  volts,  and  there  received  by  a  220  horse 
power  motor.  Details  of  this  plant  will  be 
awaited  with  interest. 


The  Electric  Wire  Question. — In  this  issue 
we  publish  the  balance  of  the  report  of  electri- 
cal expert  F.  >  W.  Jones  to  the  Committee  on 
General  Laws,  on  the  electrical  wire  situation 
in  New  York  State.  As  will  be  seen,  Mr.  Jones 
has  handled  the  matter  in  a  manner  that  shows 
his  perfect  familiarity  with  the  subject.  His 
discussion  of  the  questions  involved  is  rational 
and  cannot  fail  to  inspire  a  general  feeling 
among  those  most  interested,  that  his  judgment 
is  fair  to  all  concerned.  While  more  will  be 
heard  from  Mr.  Jones  later,  he  outlines  a  plan 
of  procedure,  which,  if  carried  out  in  good  faith 
by  both  parties,  cannot  fail  to  accomplish  the  re- 
sults desired. 

Mysterious  Electric  Lighting. — Our  Boston 
letter  records  a  queer  state  of  affairs  in  a  neigh- 
boring town.  Hingham  has  been  lighted  by 
electricity  for  some  time  and  no  one  of  the  con- 
sumers has  yet  received  any  intimation  that  he 
was  indebted  for  the  use  of  the  electric  light. 
This  is  not  all.  The  town,  appointed  a  com- 
mittee to  make  a  contract  with  the  light  company 
for  street  lighting,  but  when  the  committee  set 
out  to  perform  its  functions  it  could  find  no  com- 
pany to  contract  with.  An  investigating  com- 
mittee should  now  be  appointed  to  find  out 
where  the  electricity  comes  irom.  It  must  be 
an  underground  system. 

Coulomb. — The  date  of  this  paper,  June  14th, 
is  the  one  hundred  and  fifty-fourth  anniversary 
of  the  birth  of  Charles  Augustin  Coulomb.  He 
died  in  August,  1806,  and  the  greatest  monu- 
ment to  his  fame  is  the  use  of  his  name  to  desig- 
nate an  electrical  unit.  This  honor  was  paid 
him  at  a  late  date,  however,  in  recognition  of 
his  valuable  services  to  science  in  his  researches 
in  electricity.  It  was  he  who,  in  1777,  invented 
the  Torsion  Balance,  an  instrument  used  to  this 
day,  and  it  was  he  who  discovered  the  law  of  in- 
verse squares.     All  honor  to  his  name. 

Converting  Heat  into  Electricity. — An  East- 
ern paper,  with  a  great  flourish  of  English,  an- 
nounces that  a  Maine  inventor  has  invented  an 
ideal  method  of  converting  heat  into  electricity 
without  the  intervention  of  steam-engine  and 
dynamo.  It  would  indeed  be  strange  if  some 
one  away  off  in  some  corner  of  the  land  should 
carry  off  this  prize,  after  which  so  many  inven- 
tors of  large  knowledge  and  experience  are  striv- 
ing. 

Severe  Storms. — On  June  6th  there  was  a  gen- 
eral and  quite  severe  storm  in  this  and  the  east- 
ern States  and  Canada.  It  was  accompanied  by 
lightning,  which  in  many  places  did  a  good 
deal  of  damage.  A  good  deal  of  live  stock  at 
various  places  was  killed,  but  so  far  as  known 
there  was  no  loss  of  human  life.  The  electric 
display  in  this  city  was  unusually  vivid. 

Insurance  Enterprise. — The  indefatigable  Cap- 
tain Brophy,  of  Boston,  is  in  the  West  examin- 
ing electrical  risks  for  the  Electric  Mutual  Insur- 
ance Company.  If  other  insurance  companies 
would  take  hold  of  the  electrical  risk  question  in 
the  same  spirit  as  the  above  named  company, 
electricity  would  not  be  so  much  looked  upon  as 
a  "dangerous  character,"  to  be  tabooed. 

Electric  Roads  in  Lynn. — On  May  30th  the 
Belt  Line  of  electric  street  railway  in  Lynn, 
Mass.,  was  opened  amid  much  enthusiasm. 
The  Thomson-Houston  system  is  used,  and  the 
cars  are  equipped  with  two  1 5  horse  power  mo- 
tors. The  entire  length  of  the  line  is  not  yet 
completed,  but  will  be  in  a  week  or  so. 

Educational.  —  Electricial  Engineering  has 
been  added  to  the  curriculum  of  the  University 
of  Pennsylvania.  The  course  has  been  estab- 
lished in  the  department  of  Mechanical  Engineer- 
ing, and  will  extend  over  parts  of  two  years, 
beginning  in  the  Senior  year. 

Mr.  F.  J.  Sprague,  of  the  Sprague  Electric 
Railway  and  Motor  Company,  expects  to  spend 
a  couple  of  months  in  Europe  this  summer, 
He  will  leave  New  York  the  latter  part  of  July, 
and  his  trip  will  be  mainly  for  recreation,  and 
incidentally  for  business. 
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THE    WESTINGHOUSE    SYSTEM    OF     ARC 
LIGHTING. 


The  prominence  which  the  Westinghouse 
system  of  electric  lighting  by  alternating  cur- 
rents has  attained  is  phen- 
omenal. A  few  years  ago 
it  was  unknown  to  the  pub- 
lic, and  the  direct  current 
systems  had  the  entire  fie'd 
to  themselves.  To-day, 
however,  the  latter  have  a 
very  powerful  rival  in  the 
alternating  current  system 
as  represented  by  the  West- 
inghouse Company.  The 
latest  development  in  al- 
ternating  current   lighting 


be  of  interest.  The  Westinghouse  Electric  Com- 
pany are  constantly  making  improvements  in  their 
system,  and  continually  increasing  its  efficiency. 
The  illustrations  given  herewith  represent  the 
latest  improvements  in  the  mechanical  pait  of 


ARMATURE. 


this,  within  certain  limits,  is  to  increase  the  ef- 
ficiency of  the  dynamo. 

Fig.  4  shows  a  single  coil  of  the  armature  in 
detail.  The  coils  are  lathe  wound  instead  of 
hand  wound.  In  winding  a  coil  on  a  lathe,  the 
wire  is  straightened  and  laid 
wholly  by  a  tension  brought 
upon  it  as  it  is  reeled  from 
the  spool.  The  insulation, 
therefore,  is  unaffected  and 
in  perfect  condition  when  the 
coil  is  completed. 

The  regulation  of  the  al- 
ternating current  arc  dyna- 
mo is  a  strong  point  of  the 
-ystem.  The  self  regulation 
is  wholly  attained  by  the 
effects  of  self  induction  and 


by    the    Westinghouse    Company,     is   the    arc 
lamp,  which  presents  some  new  and   valuable 


FIGS.     2    AXD    3. — DETAILS    OF    ARMATURE. 

the  system,  and  show  in  a  very  clear  manner  the 
details  of  construction.  The  alternating  arc 
light  dynamo  closely  resembles  the  alternating 
incandescent  machine.  It  generates  an  alter- 
nating current,  which  is  constant  in  quantity  but 
variable  in  potential,  thus  adapting  it  to  the 
supply  of  arc  lamps  arranged  in  series. 

The  field  is  composed  of  a  series  of  radial  pole 
pieces  having  alternating  polarity,  the  co  es  of 
which  are  cast  solid  with  the  base  and  ca*p,  re- 
spectively. On  the  cores  are  a  series  of  bob- 
bins, each  independent  of  all  the  others,  which 
are  wound  on  shells,  and  can  be  readily  re- 
placed if  injured.  The  field  may  be  charged 
from  a  separate  exciter,  or  the  machine  can  be 
furnished  self  exciting. 

Fig.  1  is  a  perspective  view  of  the  armature 


the  reaction  be- 
tween armature 
and  field  due  to  a 
peculiar  form  of 
the  construction 
and  winding.  In 
other  words,  al- 
ternating current 
dynamo  regula- 
tion is  naturally 
inherent,  and  is 
self  regulating 
over  its  entire 
range.  Thus,  a 
No.  2  dynamo, 
while  carrying 
its  full    capacity 


n^P" 
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-ARMATURE    COIL. 


FIG 


SHORT    LAMP. 


features.     A  general  description  of  the  system, 
with  particular  reference  to  the  new  arc  lamp  will, 


complete,  and  Figs.  2  and  3  show  the  deta;ls  of 
construction.  The  body  or  core  is  of  laminated 
iron  plates,  punched  out  of  sheet  metal  in  such 
form  that,  when  clamped  together,  deep  chan- 
nels are  left  across  the  face  for  the  reception  of 
the  armature  coils.  By  the  same  construction 
the  armature  is  freely  ventilated.  The  ribs  of 
metal,  which  separate  the  channels,  carry  the 
armature  coils.  These  coils  are  independent 
and  detachable  and  are  securely  held  in  place. 
The  necessity  of  exterior  insulation  and  the 
wrapping  of  the  armature  by  binding  wire,  is 
entirely  avoided.  The  absence  of  surface  wind- 
ing makes  it  impossible  to  run  the  armature 
much  closer  to  the  field  poles.     The  effect  of 


of  1 25  lights,  may 
be  cut  down  to 
a  single  light  in 
circuit,  or  to  any 
other  number  of 
lights  without 
any  effect  what- 
ever on  the  dy- 
namo or  the  re- 
mainder of  the 
lamps. 

The  arc  lamp, 
which  has  recent- 
ly been  intro- 
duced,    is    illus- 


FIG.    5. STANDARD    LAMP. 
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ated  in  Figures  5  and  6.  Figure  5  shows 
e  standard  lamp,  and  Figure  6  the  short 
mp,  both  ready  for  use.  The  lamps  contain 
0  springs  of  any  character,  its  feed  being  due 
itirely  to  gravity,  and  transmitted  by  a  posi- 
ve  rack  mechanism.  The  coils  of  the  lamp 
-e  wound  entirely  on  fibiite,  which  is  a  non- 
jnducting  material  and  entirely  impervious  to 
loisture.     The  use  of  paper  for  this  purpose  is 

trimental  to  insulation,  as  the  paper  in  time 
isorbs  moisture.  The  frames  of  these  lamps 
■e  so  insuUted  that  they  can  be  handled  with- 
it  danger  to  the  trimmer.  The  great  commer- 
al  advantage  of  the  alternating  current  arc 
mp  is  in  the  fact  that  it  is  a  single  carbon  forty 
jur  lamp.  The  carbons  in  each  lamp  are  of 
jual  length,  presenting  knife  edges  to  each 
her.  Both  carbons  are  consumed  alike,  and 
e  arc  is  maintained  with  extreme  steadiness, 
id  traverses  from  side  to  side  of  the  carbon, 
msuming  it  uniformly.     The  life  of  the  carbon 

forty  hours.  With  the  alternating  current 
ere  is,  of  course,  no  crater  formed  in  either 
rbon.  Its  range  of  diffusion  is  consequently 
eater. 

TELEPHONE   MATTERS. 


Gen.  C.  H.  Barney,  secretary  ot  the  National 
:lephone  Exchange  Association,  in  the  Asso- 
ation's  Xews  Lett  r  for  the  month  of  May  says  : 
The  executive  committee  of  this  associa- 
w,  to  whom  was  referred  the  fixing  of  the 
ite  for  the  next  annual  meeting,  have  decided 
at  it  shall  commence  on  Tuesday,  Sept.  9th, 
act  The  place,  of  course,  will  be  the  city  of 
etroit,  Mich.,  which  was  selected  by  the  asso- 
ation  itself  at  the  Minneapolis  meeting.  The 
>tel  selected  as  headquarters,  and  other  details 
the  arrangements  for  the  convention,  will  be 
mounced  in  future  numbers  of  the  News  Ltt- 

In  the  same  periodical  we  find  the  following 
:ms  which  will  be  of  interest  to  telephone 
ople  :  "The  English  syndicate  have  author- 
ed the  Inter-continental  Telephone  Company 

draw  for  the  purchase  money,  and  these 
nds  will  be  disbursed  to  the  Tropical  American 
lephone  Company  and  the  other  shareholders, 
le  Tropical  American  Telephone  Company 
s  closed  a  contract  with  the  Governor  Gen- 
al  of  Cuba  for  100  sets  of  instruments  and  a 
•ge  lot  of  supplies,  the  Cuban  government 
ving  taken  over  the  telephone  business  for 
;rly  operated  by  the  Compania  Electrica  de 
iba.  An  order  for  500  complete  sets  has  also 
:en  received  from  Rio  de  Janeiro.  This  ex- 
>rt  business  thus  far  in  1890  is  more  than 
>uble  that  of  any  previous  year.'' 

"In  the  United  States  Circuit  Court,  at  Bos- 
n,  before  Judge  Colt,  on  the  20th  of  May, 
otions  were  heard  in  the  case  of  the  United 
ates  against  the  American  Bell  Telephone  Com- 
my.  A  motion  was  made  on  behalf  of  the 
aintiffs  to  extend  the  time  for  taking  testimony 

August  1  st.  Mr.  Roberts,  who  had  charge  of 
e  case  before  the  examiners,  stated  that  the 
mdition  of  his  health  was  such  that  it  would 
2  impossible  for  him  to  do  any  work  in  July 

August.  The  Court  thereupon  extended  the 
Tie  to  October  1st,  with  the  restriction  that  no 
stimony  should  be  taken  from  July  15th  to 
ugust  30th,  inclusive." 

It  is  understood  that  the  Providence  Tele- 
lone  Company  will  stop  woik  upon  the  recon- 
ruction  of  its  lines  in  Newport,  R.  I.,  over 
tiich  so  much  opposition  has  been  developed, 
id  will  seek  compensation  from  the  city  for 
images  already  suffered  through  lack  of  police 
otection." 

"The  Southern  Bell  Telegraph  and  Telephone 
Dmpany  have  recently  purchased  property  in 
tlanta,  on  corner  of  Forsyth  and  Poplar  streets 
id  intend  erecting  a  large  building  in  which 
ill  be  located  their  central  office  with  new  and 
nproved  apparatus,  which  will  completely  fill 
1  they  want  in  their  fast  increasing  business 
1  this  section." 


During  the  present  month,  the  Secretary  in- 
tends to  send  out  the  blank  forms  of  questions 
regarding  the  information  necessary  to  enable 
him  to  compile  the  usual  statistical  report.  He 
would  esteem  it  a  favor  to  the  association  and 
himself,  if  members  would  send  to  him  promptly, 
any  suggestions  that  may  occur  to  them,  as  to 
modification  of  the  questions  asked  in  the  blanks 
of  last  year  ;  also,  suggestions  as  to  any  new 
questions,  or  the  dropping  out  of  any  of  those 
which  have  been  used  without  much  change  for 
several  years  past.  It  is  very  probable  that  some 
changes  may  be  suggested  that  will  make  the 
statistical  report  of  more  interest  and  value. 


AN   IMPROVED   CEILING   ROSE. 


Messrs.  Pool  &  White,  Cheapside,  London,  E. 
C,  have  brought  out  a  patent  divided  wire  ceiling 
rose  and  pulley  attachment,  the  description  and 
illustration  of  which  we  reproduce  from  the  Lon- 
don Electrician  : 

This  is  a  ceiling  rose  especially  designed  to 


avoid  any  possible  chance  of  the  wires  getting 
short-circuited  inside  the  cover.  The  base  and 
cover  are  made  entirely  of  porcelain.  A  conical 
piilar  stands  up  from  the  base,  and  is  part  of  the 
base  itself,  and  is  also  made  of  porcelain  ;  on 
opposite  sides  of  this  pillar  are  two  spiral  grooves 
cut  in  the  porcelain,  and  running  from  the  base 
to  the  top  of  the  pillar  ;    in   these   grooves   the 


FIG.     2. — SLSPKNSION    HOLDER. 

branch  wires  leading  off  to  the  lamp  are  laid,  and 
are  held  in  place  by  means  of  a  rubber  ring, 
which  fits  in  the  hollow  left  for  it  in  the  cover,  as 
will  be  seen  by  Fig.  1.  The  same  device  of  a 
conical  pillar  and  rubber  ring  is  also  applied  to 
suspension  holders  for  the  same  purpose  as  in 


the  ceiling  rose  as  shown  in  Fig.  2.  The  special 
advantages  claimed  by  the  makers  are  that  by 
this  means  the  wires  are  kept  quite  separate  un- 
til after  they  have  left  the  ceiling  rose  or  holder  ; 
that  there  is  absolute'y  no  weight  on  the  termi- 
nals ;  and  that  no  dust  whatever  can  get  inside, 
as  the  rubber  ring  grips  the  wire  tightly,  and  so 
takes  all  the  weight  and  keeps  out  the  dust. 
The  pulley  attachment  shown  in  Fig.  1  is  a  cheap 
means  of  attaching  a  pulley  to  a  ceilingrose  ;  the 
pulley  holder  itself  being  made  of  a  brass  stamp- 
ing, and  bent  up  as  shown  in  the  illustration. 


LARGE  CROWDS  SUCCESSFULLY  CARRIED. 


Last  week  clearly  demonstrated  the  ability  of  the 
electric  system  of  street  car  propulsion  to  take  care 
of  enormous  loads.  In  the  cities  the  amount  of 
travel  imposed  upon  the  electric  cars  was  far  in 
excess  of  that  for  which  they  were  intended,  but 
in  spite  of  the  enormous  loads  carried,  in  each 
case  the  operation  of  the  cars  was  successful  in 
every  particular. 

At  Cleveland,  on  May  30th,  occurred  the  cere- 
monies connected  with  the  dedication  of  the  Gar- 
field Memorial,  and  the  city  was  crowded  with 
strangers,  who  took  the  electric  cars  to  the  park. 
The  greater  part  of  these  people  were  carried  by 
the  Sprague  electric  cars  on  the  East  Cleveland 
Street  Railway,  though  many  passed  over  the 
line  of  the  other  two  street  railways  in  Cleveland. 
The  cars  on  all  three  lines  were  crowded  with 
passengers.  Many  of  the  cars  ran  trailers,  and 
both  motor  car  and  trailer  were  taxed  to  their 
uttermost  capacity. 

In  Buffalo,  on  the  following  Sunday,  the  four 
electric  cars  in  operation  on  the  Buffalo  Street 
Railway,  ran  all  day  long,  drawing  one  or  two 
trailers  each,  and  are  credited  with  carrying  in 
ad  15,000  passengers. 

It  is  said  that  the  managers  of  the  roads  in 
both  of  these  cities  are  very  enthusiastic  over  the 
operation  of  the  cars,  and  the  press  of  the  city 
has  spoken  in  the  highest  terms  of  the  perform- 
ance under  the  most  trying  condition*). 

Electric  Lights  in  the  South. — The  South 
offers  better  opportunities  for  the  introduction  of 
electric  light  plants  than  any  other  portion  of  the 
country,  says  the  Sou/hem  Lumberman,  as  all  the 
mills  have  an  unusually  large  supply  of  logs, 
and  will  necessarily  be  compelled  to  run  day 
and  night  throughout  the  season.  The  old  sys- 
tem of  operating  at  night  by  the  light  of  coal-oil 
lamps  was  extremely  unsatisfactory,  much  of  the 
lumber  being  miscut  or  otherwise  badly  manu- 
factured. Mill  men  that  have  operated  by  elec- 
tric light  claim  that  lumber  can  be  as  perfectly 
manufactured  at  night  as  in  day  time,  and  with 
most  Southern  mills  electric  lights  will  in  future 
become  a  necessity.  There  are  also  in  the  South 
many  new  towns  that  will  put  in  electric  light 
plants  and  street  car  motors,  and,  altogether,  the 
South  offers  a  wide  field  for  the  sale  of  all  kinds 
of  electrical  appliances. 

Utica  Electric  Railway. — The  work  on  the 
electrical  equipment  of  the  Utica  and  Mohawk 
Electric  Railway,  at  Utica,  N.  Y.,  is  being  car- 
ried forward  as  rapidly  as  possible,  and  it  will 
not  be  long  before  the  cars  will  be  ready  for  ope- 
ration. The  motors  and  line  equipment  have 
already  been  shipped,  and  the  final  shipment  of 
station  equipment  is  expected  to  be  made  in  a 
few  days.  Each  car  will  be  equipped  with  two 
fifteen  horse  power  Sprague  improved  electric 
motors,  with  all  the  latest  improvements  and  de- 
vices upon  any  of  the  Sprague  roads. 

The  Wenstrom  Dynamo. — Messrs.  Chadbourne, 
Hazel  ton  &  Co.,  of  Philadelphia,  have  just  issued 
a  neatly  gotten  up  pamphlet,  in  reference  to  the 
Wenstrom  Dynamo  This  firm  have  arranged 
to  handle  all  the  electrical  apparatus  and  ma- 
chinery manufactured  by  the  Wenstrom  Consoli- 
dated Dynamo  and  Motor  Company,  of  Balti- 
more, Md. 

Personal.  — S.  Katogi,  of  Tokio,  Japan,  paid 
his  respects  to  this  paper  a  few  days  ago.  He 
returns  to  Japan  June  8th. 
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ON  PROF.   ELIHU   THOMSONS  ELECTRO- 
MAGNETIC INDUCTION  EXPERI- 
MENTS* 

BY  J.    A.    FLFMING,    M.   A.,   D.   SC. ,   M.   I.  E.    Z. 

In  the  Paris  Exhibition  of  1889,  and  in  the 
s  Court,  many  present  will,  perhaps, 
recollect  to  have  seen  a  collection  of  electrical 
appratus,  contributed  by  Prof.  Elihu  Thomson 
as  his  private  exhibit     These  pieces  of  experi- 
mental apparatus  constituted  the  appliances  for 
illustrating  some  highly  remarkable  and  ir 
esting  facts  in  electro-magnetic  induction.      It  is 
more  than  probable  that  very  many  persons  in- 
terested in   electrical  discovery  either  did  not 
find,  or  did  not  happen  to  see  in  action  these 
instruments,  or  perhaps  had  not  the  opportunity 
to  see  them  at  all.     By  the  kindness  of  Tr>  f 
Elihu  Thomson,  to  whom   I  am   indebted  for 
the  loan  of  the  apparatus,  it  is  in  my  power  to 
repeat  some  of  these  experiments  before  you  to- 
night :  and  my  obligations   are  likewise  espec- 
ially due  to  Mr.  Ernst  Thurnauer,  the  engineer 
of  the    European    Thomson-Houston    Electric 
Light  Company,  for  affording  me  his  valuable 
aid  in  bringing  them  before  you.   and  to  Mr. 
Garfield,  of  the  Thomson  Electric  Welding  Com- 
pany, for  assisting  me  in  the  preparation  of  the 
experiments.     A  few  introductory  remarks  will 
be  essential,  in  order  that  I  may  carry  the  whole 
of  my  audience  with  me  in  subsequent  expla- 
nations ;    and   these  remarks  will  refer  to  that 
which  is  so  very  familiar  a  subject  to  every  elec- 
trician, viz  ,  the  mutual  induction  of  electric  cir- 
cuits.    Before  me  lies  a  very  large  bobbin,  or 
spool,   wound  over  with  two  insulated  copper 
wires.     These  wires  were  wound  on  the  spool 
together,  and  for  convenience  sake  we  will  d  s- 
tinguish  them  by  calling  them  A  and  B  (see  I    g 
1).     Bear  in  mind  that  the  wires  or  circuits  are 


as  before  a  glow  lamp  in  series  with  circuit  A. 
we  find  that  this  lamp  glows  continuously  whilst 
the  alternating  current  flows  in  circuit  B.  This 
also  is  familiar  to  us  all.  If  in  our  first  experi- 
ment we  had  employed,  as  a  current  detector  in 
the  secondary  circuit,  not  an  incandescent  lamp, 
but  some  kind  of  galvanometer  capable  of  in- 
dicating the  direction  of  the  induced  electric  cur- 
rent, we  could  easily  have  established  f<  r  our- 
selves the  fact  that  at  the  instant  when  the  con- 
tinuous electric  current  begins  to  flow  in  the  circuit 
B  it  generates  an  oppositely  directed  induced 
secondary'  current  in  the  circuit  A,  which  is 
merely  a  transient  current  At  the  instant  when 
the  continuous  current  is  interrupted  in  circuit 
B  it  gives  rise  to  a  similarly  directed  transient 
in  luced  electric  current  in  the  circuit  A.  These 
momentary'  currents  in  A  are  called  the 
and  direct  secondary  currents,  induced  by  the 
commencement  of  cessation  of  the  continuous 
primary'  current  in  circuit  B.  If  the  primary 
current  is  rapidly  reversed,  as  in  the  case  of  an 


insulated  from  each  other  throughout  their  en- 
tire length,  but  lie  closely  adjacent  on  the  bob- 
bin. I  can  at  pleasure  insert  a  large  bundle  of 
soft  iron  wires  tied  up  together,  into  the  hollow 
split  brass  tube  which  forms  the  body  of  the 
spool.  The  ends  of  one  wire,  say  A,  are  con- 
nected to  the  terminals  of  a  glow  lamp,  and  I 
can  pass  or  interrupt  an  electric  current  which 
traversers  the  other  circuit,  B,  and  a  second  glow 
lamp  in  series  with  :  will  note  at  once 

what  happens  when  I  start  or  stop  the  electric 
current  in  the  circuit  B.  The  lamp  connected 
to  circuit  A  flashes  up  momentarily  at  the  in- 
stant when  the  current  >  flow  in  circuit 
B,  and  also  when  it  ceases  to  flow  ;  but  whilst 
the  current  flows  steadily  in  the  circuit  B  and 
illuminates  the  lamp  in  series  with  it,  the  lamp 
in  series  with  circuit  A  is  not  illuminated  at  all. 
We  have  here  a  lecture  experiment  illustrating 
the  familiar  classical  discovery  of  Faraday  of  the 
mutual  induction  of  two  electric  circuits,  viz., 
that  the  starting  or  stopping  of  an  electric  cur- 
rent in  one  circuit  induces  at  the  instant  of  com- 
mencement or  cessation  a  brief  secondary  cur- 
rent in  another  closed  adjacent  circuit  I  shall 
not  take  up  time  by  dwelling  on  the  historical 
details  of  this  fundamental  fact  You  know 
them  well.  If  instead  of  starting  and  stopping  a 
continuously  flowing  electric  current  through 
the  circuit  B,  and  observing  at  each  "  make"  or 
"break  "  a  brief  secondary  current  in  circuit  A, 
we  supply  the  circuit  B  with  an  alternating  elec- 
tric current,  one  of  which  the  direction  is  rapidly 
reversed  many  times  in  a  second,  and  connect 

*  A  paper  read  before  the  London  Society  of  Arts,  May 

J4,   I89O. 


Fig.    2. 

alternating  current,  then  the  secondary  cunent 
consists  likewise  of  a  rapid  succession  of  currents 
alternating  in  direction.  In  most  of  our  experi- 
ments this  evening  we  shall  employ  an  aiterna- 
ing  current  having  a  "frequency"  of  90  per 
second — that  is  to  say,  changed  in  direction  in 
the  circuit  180  limes  in  a  second — and  provided 
for  us  by  the  kindness  of  the  London  Electric 
Supply  Company.  If  such  an  alternating  cur- 
rent traverses  a  primary  circuit  it  induces  a  sec- 
ondary alternating  current  of  the  same  frequency 
in  an  adjacent  secondary  circuit,  and  this  second- 
ary periodic  current  may  be  made  to  induce  in 
another  circuit  a  tertiary  current  of  like  frequency, 
and  this  again  a  quaternary  current,  and  so  on  ; 
the  successive  orders  of  induced  currents  being, 
as  it  were,  the  children,  grandchildren  and 
great-grandchildren  of  the  primary  parent  current 
to  which  they  owe  their  birth  (see  Fig.  2). 

The  same  large  spool  of  insulated  wire  will 


when  an  electromotive  force  acts  upon  any  closed 
electric  circuit  generating  in  it  an  electr.. 
rent.  this  self-induction  exhibits  itself  I  y  delay- 
ing or  retarding  the  rise  of  the  current  strength  to  1 
its  full  orits  maximum  value:  and  that,  similadyl 
when  the  electromotive  force   is   withdrawn,  hi 
operates  to  give    the   current  a  resistence  or  to 
retard   the    rate    of    reduction    of    the    current- 

gth.     The  convenient  teim  "time-constant 
of  a  circuit  is  employed  to  denote  that  tin 
pressed  in  fractions  of  a  second  or  any  othen 
unit,  which  must  elapse  before  a  current  riseAJ 
a  certain  definite  fraction  of  its  full  value,  wnl 
a  steady  electromotive  force  acts  upon  tl .:. 
cuit      1   will  next  beg  you  to  turn  a  moment's 
attention  to  the  electro-dynamic  actions  or  foroe^ 
which  are  brought  into  play  when  a  circuit  o] 

■rind  is  subjected  to  electro-magnetic  induc- 
tion in  a  magnetic  field.     Consider,  for  instance! 
a  ring  of  copper  hanging  in  front  of  the  poleJ| 
an    electro-magnet   (see  Fig.  4)  having  the 
of  the  ring  perpendicular  to  the  lines  of  maj 
force   proceeding  out  from  the   pole.     Let 
magnet  be  an    electro-magnet,  and  let  the 
be   suddenly   made   a   north   or   marked 
Lines  of  magnetic  force  are  thrust  into  the 
ture  of  the  ring.     This  magnetic  flux,  in  ace 
ance  with  a  well-known  law.  generates  an  indoi 
tive  electromotive  force  which  causes  a  transier 
current  to  flow  round  the  ring  in  a  counter-clodr 

direction,  as  looked  at  from  the  worth  mag 
netic  pole.  The  ring  becomes  virtually  a  magi^M 
having  a  north  pole  facing  the  north  of  the 
exciting  magnet.  By  the  fundamental  laws  o 
action,  between  currents  and  magnets  estabflj 
ed  by  ampere,  the  ring  experiences  a  sli- 
pu'sive  force,  due  to  the  electro-dynamic  actiot 
between   the  current  in   the  ring  and  the  mag 


Fig.  3. 

provide  us  with  the  means  of  illustrating  another 
important  fact  I  join  up  the  two  wires  A  and  B 
into  one  length,  so  as  to  form  one  continuous 
bobbin  of  wire,  and  connect  this  great  spiral  of 
wire  with  a  couple  of  glow  lamps,  one  being  in 
series  with  the  wire  spiral,  and  the  other  being 
in  parallel  with  it  (see  Fig.  3).  On  sending  a 
steady  current  through  the  system,  it  divides 
between  the  wire  spiral  S  and  the  lamp  L,,  and 
I  adjust  the  strength  of  this  current  so  that  the 
lamp  L,  is  barely  visibly  red-hot  On  interrupt- 
ing suddenly  this  electric  current,  the  lamp  L. 
flashes  up  for  a  moment  We  recognize  that  we 
have  here  to  consider  an  inertia  effect  familiar  to 
us  as  the  effect  of  "self-induction"  in  the  long 
coil  of  wire.  Audiences  in  this  room  have  t 
so  carefully  informed  on  many  past  occasion  s 
brilliant  and  capable  teachers  that  I  may  spare 
you  a  reiteration  of  elementary  facts  concerning 
the  self-induction  or  inductance  of  conducting 
circuits,  and  take  it  for  granted  that  everyone 
here  is  intimately  acquainted  with  them,  and 
that  you  will  recall   to   your  recollections  that 
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Fig  4. 

netic  poles.  The  generation  of  the  momendh 
induced  curient  in  the  ring  is  accompanied  b; 
an  electro- dynamic  impulse  tending  to  thrusii 
away  from  the  pole.  Suppose,  next,  th 
electro-magnet  is  demagnetized.  The  ring  ha 
generated  in  it  a  reverse  induced  current  flown 
in  the  same  direction  as  the  hands  of  a  cloc 
move  when  lcoked  at  from  the  magnetic  pole 
This  is  a  so  accompanied  by  an  electro- dynami 
attraction  of  the  ring  towards  the  pole,  but  whic 
is  much  more  feeble  than  the  previous  repolaH 
These  attractions  and  repulsions  are  well  aS 
when  small  disks  of  copper  or  aluminium  n 
suspended  in  front  of  the  poles  of  a  p 
electro-magnet,  which  is  alternating  "made 
and  'broken.  "  They  have  been  particularl 
investigated  by  Mr.  C.  V.  Boys. 

I  will  now  ask  you  to  consider  what  woul 
happen  if  the  coils  of  the  electro-magnet  wo 
traversed  by  an  alternating  current?  Furthe 
more,  we  shall  first  suppose  that  the  copjx 
ring  has  a  zero  time-constant :  that  is  to  say.l 
induced  currents  in  the  ring  rise  up  ar. 
down  in  strength  in  exact  synchronism  with  tl 
changes  in  the  inductive  electromo  :ve  ftrce  a< 
ing  on  the  ring.  If  the  current  flowing  in  I 
coils  of  the  electro-magnet  is  represented  as 
changes  in  strength  by  a  simple  periodic  curv 
we  may  suppose  that  the  magnetism  of  the  co 
and  the  magnetic  induction  through  the  ri: 
follow  a  similar  law.  It  is  very  easy,  then, 
show  that  the  induced  electromotive  free  actii 
in  the  ring  circuit,  and  hence  the  current  in  t 
ring,  follows  a  similar  law  of  fluctuation,  but  tl 
the  instant  of  maximum  current  in  the  rii 
coincides  with  the  instant  of  reversal  of  magn 
ism  in  the  electro-magnet 

(To  be  com  fin: 


THE    ELECTRIC    AGE. 


STORING  THE  ALTERNATING  CURRENT. 


The  following  is  the  concluding  portion  of 
the  paper  read  by  Dr.  A.  Foeppl,  of  Leipzig,  be- 
fore the  Berlin  Electro-technical  Assoc  ation,  on 
the  subject  of  storing  alternating  currents,  the 
first  p^rt  of  which  was  published  on  page  5,  of 
our  issue  of  June  7th  : 

The  nearest  means  for  effecting  the  introduc 
lions  described  would  consist  in  a  series  of 
plates  fixed  upon  an  insulating  support,  upon 
which  impinge  two  contact  pieces  correspond- 
ing to  the  points  C  and  D,  and  set  in  oscillatory 
movement  by  means  of  a  crank.  The  s  ngle 
plates  would  have  to  be  connected  by  means 
of  conducting  wins  with  points  of  the  battery 
suitably  se'ected  (fig.  4)- 

An  improvement  on  this  most  simple  arrange- 
ment would  be  effected  by  coiling  the  series  of 
plates  of  fig.  4  upon  a  cylinder,  and  putting  or- 
dinary brushes  in  place  of  the  contact  pieces. 
In  order  to  obtain  the  same  introductions  as  in 
fig.  4  by  means  of  a  simple  rotatory  movement 
of  both  brushes,  it  is  merely  necessary  to  coil 
the  same  series  of  plates  twice  upon  the  cir- 
cumference of  the  same  cylinder,  so  that  each 
series  of  plites  takes  up  one-half  of  the  circum- 
ference of  the  cylinder,  and  both  are  coiled  in  the 
opposite  direction  ;  the  corresponding  terminal 
plates  are  then  common  to  both  series.  The 
brushes  are  placed  diametrically  opposite  to 
each  other.  Fig.  5  represents  this  arrangement. 
The  one-half  of  the  circumference  of  the  com- 
mutator formed  in  this  manner  is  taken  up  by 
the  series  of  lamina;  /,  the  other  by  the  series  g. 
The  arrows  point  towards  the  positive  pole  of 
each  series.  This  may  be  expressed  in  a  very 
intelligible  and  very  characteristic  manner  by 
saying  that  the  battery  is  projected  twice  on  the 
circumference  of  the  commutator.  This  state- 
ment includes  the  intimation  what  points  of  the 
battery  are  to  be  connected  with  each  commu- 
tator plate  when  the  curve  of  plant  tensions, 
fig.  1,  is  to  form  a  pure  sine  line.  I  will  not,  in 
the  meantime,  delay  with  a  more  detailed  ex- 
planation, as  it  will  be  seen  at  once  that  it  may 
be  adapted  to  any  given  curve  by  a  suitable 
choice  of  the  points  of  connection. 

In  the  arrangement  of  fig.  5  the  rotating 
b  ushes  mu-t  turn  once  for  every  two  changes 
of  the  poles  or  for  an  entire  period  of  the  alter- 
nating current.  This  movement  can  be  effected 
either  by  mechanical  means,  e.  g.,  by  means  of 
toothed  wheels  derived  from  the  movement  of 
the  axle  of  the  armature  of  the  alternating  cur- 
rent machine,  or  by  a  small  synchronic  auxil- 
iary motor.  Of  course  the  brushes  may  be 
fixed  and  the  commutator  may  be  caused  to  re- 
volve, as  it  depends  merely  on  the  re'ative  mo- 
tion of  both.  The  connection  of  the  commuta- 
tor plates  with  the  part  of  the  battery  thereto 
pertainining  would  then  be  effected  by  means 
of  sliding  rings. 

In  order  to  reduce  the  speed  of  rotation  of  the 
brushes  (or  of  the  commutator),  the  battery  may 
be  projected  four  times,  six  times,  or  two  n  times 
on  the  circumference  of  the  commutator,  as  is 
shown  in  fig.  6.  The  speed  of  rotation  of  the 
commutator  would  in  the  case  of  fig.  6  with 
6,000  polar  changes  every  minute  amount  to 
1,000  turns.  The  brushes  would  form  with  each 
other  an  angle  of  about  6o°,  as  is  known  from 
the  construction  of  commutators  for  continuous 
current  machines. 

It  will  be  seen  at  once  that  such  a  manifold 
commutator  may  be  at  once  directly  attached  to 
the  circumference  of  the  armature  of  the  altern- 
ating current  machine  in  a  similar  manner  to 
what  takes  place  in  the  recent  large  internal  pole 
continuous  current  machines. 

In  the  above  I  believe  that  I  have  given  a  suf- 
ficiently clear  representation  of  the  general  ar- 
rangement of  my  apparatus.  It  would  take  me 
too  far  were  I  to  enter  upon  a  full  description  of 
the  course  of  the  current  in  the  various  posi- 
ti  >ns  ;  the  reader  will,  with  little  trouble,  be  able 
to  convince  himself  that,  in  fact,  the  insertions 
described  in  the  first  part  of  this  discourse,  and 


of  the  corresponding  course  of  the  current,  will 
be  as  there  described. 

Of  the  objections  or  scruples  which  may  be 
raised  against  the  above-described  mechanisms, 
I  will  submit  those  which  I  consider  the  weight- 
iest to  a  brief  review. 

The  first  refers  to  the  production  of  sparks  at 
the  commutator.  For  a  clear  comprehension  of 
the  question  it  will  be  useful  if  I  first  call  atten- 
tion to  the  close  relation  between  this  case  and 
that  of  the  commutator  of  an  ordinary  continu- 
ous current  machine.  Fig.  7a  shows  the  series 
of  lamina-  of  the  commutator  of  a  continuous 
current  machine  uncoiled.  Every  two  success- 
ive plates  are  connected  with  each  other  by  the 
interposed  armature  bobbin,  S,  which  is  the  seat 
of  an  induced  electromotive  force.  As  the  brush 
pisses  between  two  laminae  the  bobbin,  S,  con- 
cerned is  short  circuited,  and  the  current  in  the 
latter  is  reversed.  Fig.  ~jb  gives  the  series  of 
laminae  of  the  apparatus  here  described  and  its 


figs.   4,   5  and  6. 

connection  to  the  battery.  On  the  transit  of  the 
brush,  a  momentary  short  circuit  of  the  part  of 
the  battery  between  two  laminae  cannot  be 
avoided,  and  the  current  vanishes  in  one  of  the 
connecting  wires  whilst  it  appears  in  the  other. 
The  close  relation  of  both  cases  is  here  evident. 
It  is  known  that  by  a  clever  utilization  of  an 
induced  fcrce  which  the  reversal  of  the  current 
effects  in  the  shct  circuited  bobbin,  the  problem 
in  question  is  well  solved  for  Fig.  ja.  We  might 
then  hope  to  arrive  in  a  similar  manner  at  the 
solution  for  Fig.  qb.  However,  the  difficulty  of 
avoiding  sparks  for  Fig.  yd  seems  smaller  than  it 
originally  was  for  the  commutator  of  the  contin- 
uous current  machine.  Whilst  in  the  latter  the 
self-induction  of  the  bobbin  to  be  re  introduced 
increases  the  difficulty  of  the  question,  this  in 
Fig.   ~jb  is  practically  null.     We  may   therefore 
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obtain  our  object  with  simpler  means,  of  which  I 
merely  mention  here  double  brushes  and  a  grad- 
ual cutting  out  by  the  interposition  of  resistance 
free  from  induction. 

Of  course,  we  can  arrive  at  final  results  on 
such  details  of  construction  only  by  experiments 
on  a  large  scale.  Such  experiments  are  now  in 
progress,  but  I  am  not  yet  justified  in  communi- 
cating the  results. 

The  second  objection  refers  to  the  considera- 
tion that  the  curve  of  clamp  tensions,  Fig.  1, 
may  vary  with  different  loads.  If  the  battery  is 
connected  with  the  commutator  so  as  to  corre- 
spond to  a  certain  form  of  this  curve,  irregulari- 
ties may  easily  occur  in  consequence  of  a  change 
in  its  form.  But  we  may  readily  satisfy  our- 
selves that  when  the  principal  work  of  the  ma- 


chine consists  in  charging  the  battery,  the  self- 
induction  of  the  a'ternating  current  machine 
helps  us  over  this  difficulty.  In  other  cases,  in- 
deed, a  partial  discharge  of  the  battery  may 
occur,  so  that  single  cells  may  be  charged  to  a 
higher  tension  than  others  until  a  new  state  of 
equilibrium  has  been  reached.  But  this  does 
not  involve  any  injurious  results.  The  battery 
can  adapt  itself  to  such  fluctuations,  and,  on  the 
oth  r  hand,  it  may  prescribe  up  to  a  certain  de- 
gree of  the  clamp  tension  a  normal  form  for  the 
main  lead.  It  produces  in  this  respect  a  more 
stable  condition  of  the  current.  It  must  be  re- 
marked that  even  when  the  curve  of  clamp  ten- 
sions becomes  distinctly  unsymmetrical  (in  con- 
sequence of  a  strong  reaction  of  the  armature) 
this  may  be  met  by  projecting  the  battery  upon 
/  in  Fig.  5  in  a  different  manner  (/'.  e  ,  seeking 
different  points  of  conr  ection)  than  at  g. 

It  remains  for  me  merely  to  point  to  the  ap- 
plications which  the  new  procedure  may  find 
in  practice.  In  my  opinion,  it  is  likely  to  per- 
form for  the  technics  of  the  alternating  current 
still  more  important  services  than  the  use  of  ac- 
cumulators has  afforded  in  continuous  current 
technics. 

In  the  first  place,  the  storage  of  the  alternating 
current  can  be  canied  out  in  the  same  manner 
and  for  the  same  puiposes  as  in  continuous  cur- 
rent installations.  This  manner  of  application 
is  so  simple  that  it  requires  no  further  descrip- 
tion. But,  in  addition,  there  are  other  applica- 
tions possible,  of  which  I  will  briefly  describe 
the  two  most  important. 

The  first  is  the  question  of  alternating  current 
motors.  Suppose  that  in  any  part  of  a  city  sup 
plied  with  the  alternating  current  a  large  alter- 
nating motor  current  is  to  be  installed.  Instead 
of  feeding  it  directly  from  the  main  lead  we  ar- 
range, in  the  first  place,  an  alternating  current 
battery  which  is  set  in  action  by  a  small  syn- 
chronic auxiliary  motor.  The  main  motor  car- 
ries likewise  a  commutator  at  the  circumference 
of  its  armature  which  receives  the  known  intro- 
duction from  the  alternating  current  battery. 
We  perceive  at  once  that  in  this  arrangement 
the  main  motor  is  not  limited  to  the  conditions 
of  synchronism.  It  can  be  driven  at  any  desired 
speed,  bears  as  much  over-loading  as  does  a 
continuous  current  motor,  and  behaves  in  every 
respect  like  the  latter.  The  accession  of  the 
alternating  current  battery  certainly  compli- 
cates the  arrangement  a  little,  but  it  involves 
other  decided  advantages. 

The  other  application  is  in  the  erection  of 
alternating  central  stations.  I  figure  to  myself, 
in  the  first  p'ace,  at  such  a  station  the  construc- 
tion of  a  main  battery.  Upon  this  work  all  the 
alternating  current  generators  of  the  station, 
each  of  which  is  furnished  for  this  purpose  with 
a  commutator  at  its  armature.  It  must  also  be 
noted  that  the  excitement  of  the  field  magnets 
can  be  easily  effected  from  the  battery. 

The  alternating  current  to  be  given  off  outwards 
will  be  derived,  independently  of  the  machines, 
from  the  battery  by  means  of  the  rotating  ap- 
paratus above  described. 

We  perceive  at  once  that  in  this  arrangement 
every  machine  works  independently  of  the  others. 
The  question  of  parallel  introduction  is  com- 
pletely solved.  Every  machine  can  run  with  a 
different  speed,  and  each  can  at  any  given 
moment  be  in  a  different  phase.  The  introduc- 
tion of  a  new  machine  is  effected  in  exactly  the 
same  manner  as  with  a  continuous  current  cen- 
tral. 

You  may  object  that  it  is  not  suitable  first  to 
store  up  energy  in  a  battery,  and  then  draw  it 
out  again.  In  practice  the  case  is  different.  In 
normal  working,-  i.  e  ,  when  the  machines  pro- 
duce exactly  as  much  current  as  is  used  in  the 
outer  circuit,  the  battery  forms  merely  an  ap- 
paratus for  introduction.  At  each  moment  there 
exLts  a  series  of  ramifications  which  allow  the 
chief  part  of  the  alternating  current  supplied  by 
machines  in  parallel  insertion  to  flow  off  at  once 
directly  into  the  external  leads  without  having 
been     previously    transformed   into     chemical 
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energy.  Only  a  small  fraction  of  the  entire  energy 
undergoes  a  temporary  storage.  This  fraction 
is  the  smaller  the  larger  the  number  of  the  alter- 
nating current  machines  working  upon  the  bat- 
tery, and  the  greater  at  the  same  time  is  the 
number  of  the  apparatus  for  taking  up  the  cur- 
rent. 

An  important  advantage  of  this  arrangement 
seems  to  be  in  the  circumstance  that  in  the  con- 
struction of  the  alternating  current  machines  we 
are  not  limited  to  any  large  prescribed  number 
of  polar  changes.  It  may,  at  pleasure,  be  made 
smaller  than  formerly,  and  hence  a  better  utiliza- 
tion of  the  magnetic  field  is  obtained.  Hence 
we  may  expect  an  increase  of  the  useful  effect 
of  the  machines,  which  may  to  a  great  extent 
compensate  for  the  losses  occasioned  by  the 
arrangement  for  introduction. 

In  order  to  obtain  the  prescribed  number  of 
polar  changes  in  the  exterior  not  only  the  ap- 
paratus for  taking  up  the  current  must  rotate  at 
a  very  high  speed.  We  may  say  that  with  the 
arrangement  above  described  the  battery  con- 
st tutes  a  transformer  of  a  new  kind.  It  trans- 
forms alternating  currents  of  various  and  low 
numbers  of  alternations  which  flow  from  the 
machines  into  others  of  an  accurately  determin- 
ed and  higher  number  of  alternations  which 
flows  off  outwards. 

I  hope  that  these  indications  will  suffice  in 
order  to  give  in  general  outline  a  picture  of  the 
manifold  applicability  of  the  new  procedure.  I 
may  conjecture  that  this  process  will  be  of  great 
scope  for  the  future  development  of  electrotech- 
nics. 

Finally  I  remark  that  I  am  fully  conscious  that 
a  final  decision  as  to  the  practical  value  of  my 
method  can  be  obtained  only  by  means  of  ex- 
tended experiments.  I  have  not  waited  for  the 
completion  of  these  experiments  and  have  come 
before  the  public  because  I  wished  to  discrimi- 
nate between  that  which  is  my  exclusive  mental 
property  and  that  which  has  been  derived — and 
which  will  be  derived  in  future — from  the  execu- 
tion of  the  experiments  and  the  practical  carry- 
ing out  of  the  idea  and  which  will  be  in  great 
part  due  to  the  merits  of  others. 

WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
35    COMMERCIAL    BUILDING, 

Chicago,  June  7,  1890. 
Beatrice,   Neb.,   has  made  arrangements   for 
an  electric  street  railway. 

The  Pkoria  Gas  and  Electric  Light  Co.  has 
been  formed  at  Peoria,  111.  :  capital  stock,  S750,- 
000. 

Mr.  S.  W.  Trawick,  formerly  of  the  Excelsior 
Electric  Co.,  has  accepted  a  position  with  the 
Westinghouse  Electric  Co. 

Wm.  R.  Littlefield,  formerly  with  Chandler 
&  Farquhar,  of  Boston,  is  now  with  the  Chicago 
office  of  Chas.  A.  Schieren  &  Co. 

Mr.  W.  R.  Molinard,  of  the  Baxter  Electric 
Motor  Company,  was  in  the  city  some  days  this 
week,  arranging  for  the  sale  of  their  motors  in 
this  part  of  the  countrv. 

It  is  reported  that  a  syndicate  of  Eastern 
capitalists  have  perfected  arrangements  for  pur- 
chasing the  Salina,  Kan  ,  street  car  lines  and 
changing  them  into  electric  lines. 

The  Atchison  (Kan.)  Electric  Street  Rail- 
way  Company  has  been  formed  with  capital  stock 
of  $40,000.  Directors:  W.  \V.  Hetherington, 
George  Storck,  W.  L.  Challis  and  others. 

The  Qiincy  Gas  and  Electric  Light  Co.  has 
been  formed  atQuincy,  111.  ;  capital  stock,  $400,- 
ooo.  The  incorporators  of  both  companies  are 
F.  C.  Crowley,  W.  C.  Baine  and  Marion  Pickett. 

Garden  City  Electric  Lighting  and  Power 
Company  has  been  formed  at  Chicago,  to  operate 
an  electric  light  plant;  capital  stock,  $25,000. 
Incorporators  :  Charles  A.  Buell,  Douglas  V. 
Bussie,  Hosea  W.  Wells. 


The  Chicago  Office  of  the  Edison  General 
Company  report  business  more  active  than 
usual  at  this  time  cf  the  year.  The  business 
done  through  this  office,  during  the  past  month, 
amounted  to  upwards  of  $8o,ooo. 

The  Denver  (Col.)  City  Council  passed  a  bill 
on  May  31st  accepting  the  offer  of  the  Denver 
Consolidated  Electric  Company  to  enter  into  a 
five  years'  contract  with  the  city  to  furnish  arc 
street  and  bridge  lights  for  the  sum  of  $11.50 
per  lamp  per  month. 

J.  H.  Mi  n.mn  &  Company  is  the  name  of  a  new 
firm  located  at  Evanston,  111.,  for  the  manufac- 
ture of  electrical  apparatus  Their  specialty 
will  be  an  incandescent  lamp  invented  by  Mr. 
Munson,  which  is  said  to  have  been  passed  fa- 
vorably upon  by  high  scientific  authority. 

Mr.  C.  H.  Cone,  Chicago,  has  secured  the 
Western  agency  for  the  Baxter  Arc  Motors  and 
will  push  their  sale  in  Chicago  and  other  cities. 
Mr.  Cone  has  the  agency  for  the  goods  manu- 
factured by  the  Findly  Glass  and  Carbon  Co., 
and  mentions  some  fine  sales  of  that  company  s 
batteries  during  the  past  week. 

Mr.  Foree  Bain  has  just  returned  from  a  trip 
to  Iowa,  made  with  a  view  to  putting  in  coal 
mining  machinery.  Mr.  Bain  is  now  building 
in  his  works  an  eighty  horse  power  generator, 
after  the  pattern  of  the  Motor  Dynamo,  il  usira- 
ted  in  the  Electric  Age  of  May  31,  for  furnish- 
ing current  to  operate  coal  mining  machinery. 

The  electric  lights  were  turned  on  in  the  Wash- 
ington street  tunnel  this  week,  and  the  work  of 
completing  the  tunnel  is  being  carried  on  at 
night  by  their  aid.  Fifty  arc  lights  of  the 
Sperry  system  are  employed,  and  the  plant  was 
installed  by  the  National  Electric  Construction 
Company,  of  this  city. 

An  example  of  what  facilities  the  West  affords 
in  the  electrical  supply  line  is  seen  jn  the  re- 
markably rapid  growth  of  the  Central  Electric 
Company  of  this  city.  They  are  carrying  larger 
stocks  than  ever  of  all  kinds  of  electrical  special- 
ties and  seem  to  be  again  crowded  for  room, 
although  it  is  but  a  few  months  since  they 
moved  into  their  present  large  building.  The 
open-handed  patronage  this  company  receives 
from  all  parts  of  the  country,  and  the  good  feel- 
ing existing  with  its  customers,  is  evidence  of 
the  personal  popularity  of  the  officers  of  the 
company  as  well  as  the  high  standing  of  the 
goods  they  turn  out.  Since  taking  the  general 
western  agency  for  the  Burnley  dry  battery  they 
report  sales  reaching  up  into  the  thousands. 
The  enormous  demand  for  okonite  wire  re- 
mains unabated. 

A  New  Electrical  Company. — The  merchan- 
dise business  of  the  Sprague  Electric  Equipment 
Company,  Rialto  Building,  Chicago,  has  been 
purchased  by  a  new  corporation  called  the 
Electric  Merchandise  Company,  whose  offices 
hereafter  will  be  at  No.  1 1  Adams  street,  opposite 
the  Pullman  Building.  This  company,  in  addi- 
tion to  continuing  the  merchandise  business  of 
the  old  company,  will  also  manufacture  and  sell 
electric  railway  appliances  for  station,  car  and 
line  work  of  all  kinds,  irrespective  of  system. 
Their  experience  in  the  Equipment  Companv 
has  been  such  that  they  are  peculiarly  well 
fitted  to  recommend  material  which  has  been 
found  by  practical  use  to  be  the  most  satisfac- 
tory. Such  connections  have  been  made  with 
eastern  manufacturers  that  in  most  cases  goods 
can  be  bought  at  the  same  prices  of  the  Mer- 
chandise Company  as  direct  from  the  factory, 
time  and  freight  being  saved,  as  all  goods  will 
be  carried  in  stock.  Catalogues  will  be  furnished 
on  application.  Mr.  W.  R.  Mason  has  been  ap- 
pointed general  manager. 

F.  M.  I. 

Underground  Telephone  Wires. — New  York 
City  has  the  greatest  mileage  of  underground 
telephone  wires  in  the  United  States.  Boston 
ranks  second. 


NEW  YORK   NOTES. 

The  Bishop  Gutta  Perch  a  Company  reports 
sales  this  month  heavier  than  during  any  one 
month  the  past  year. 

Paget   and   Kintner,    Electrical   Experts   and 
Electrical  Engineers,  45  Broadway,  on  the  3d 
instant,  dissolved  partnership.     The  business  of  • 
the  late  firm  will  be  continued  by  Mr.   Chas.  J. 
Kinlner,  at  the  same  address. 

The  Long  Distance  Telephone  Company  is 
making  rapid  progress  in  the  building  of  its  line 
between  Syracuse,  X.  Y.,  and  Scranton,  Pa. 
When  this  line  is  completed  it  will  give  an  ad- 
ditional entrance  to  New  York  from  the  West, 
via  Reading  and  Philadelphia.  The  Company's 
lines  extend  as  far  west  as  Dunkirk,  N.  Y.,  and 
to  Niagara  Falls. 

The  Empire  City-  Electric  Company,  of  15  Dey 
street,  have  just  issued  a  circular  descriptive  of 
the  Mason  Primary  Battery  and  accessories. 
This  Company  made  no  mistake  when  they  took 
the  agency  for  this  battery.  The  reputation  it  is 
acquiring  is  based  on  real  merit,  and  is  not  de- 
pendent upon  speculative  enterprise.  The  result 
is  that  the  battery  is  making  a  name  that  must 
be  the  source  of  a  great  deal  of  pride  to  the  in- 
ventor. 

One  Day  Last  Week  a  telegraph  or  telephone 
wire  crossing  Broadway  diagonally  from  the 
Astor  House  towards  Fulton  street  broke  and 
fell  across  the  line  of  elect ic  light  wires  which 
runs  along  the  west  side  of  Broadway.  Some 
well-meaning  person  fastened  the  dangling  end 
ol  the  broken  wire  to  the  top  of  a  dismantled 
lamp  post  in  front  of  St.  Paul's  Church,  the  in- 
tention being,  of  course,  to  get  the  wire  out  of 
reach  where  passers-by  could  not  come  in  con- 
tact with  it.  The  wire  was  drawn  taut  over  the 
electric  light  wires,  and  had  the  state  of  affairs 
not  been  noticed  before  dark  it  is  likely  that  some 
one  would  have,  at  least,  got  serious  y  shocked 
in  case  of  accidental  contact  with  the  lamp  post 
after  the  current  was  turned  on.  The  attention 
of  a  policeman  was  called  to  it,  however,  and  he 
was  infoimed  of  the  danger  that  might  arise. 
He  at  once  took  steps  to  remove  the  broken  wire 
from  the  electric  light  wires. 

The  Metropolitan  Telegraph  and  Telephone 
Company's  new  building  on  38th  street,  is  com- 
pleted, and  is  now  being  wired  and  fitted  up  for 
Exchange  use.  The  building  was  run  through- 
out with  the  Interior  Conduit  and  Insulation 
Company's  conduits,  in  which  all  of  the  wiring 
will  be  done.  These  interior  condu  ts  have 
given  great  satisfaction,  owing  to  the  ease  with 
which  the  wiring  is  accomplished.  The  same 
company  have  started  a  new  Exchange  on 
Spring  street,  and  are  preparing  to  erect  one  on 
Broad  street.  All  of  these  buildings  will  be  fire- 
proof. The  Company  is  determined  to  give 
their  patrons  the  most  reliable  service  possible, 
and  with  fireproof  exchanges  and  reliable  under- 
ground cables,  New  York's  telephone  service 
promises  to  approach  the  ideal. 

General  Manager  Sabin,  of  the  Pacific  Coast 
Telephone  Company,  is  in  the  city,  accompanied 
by  Mr.  E.  M.  Jackson,  that  Company's  Superin- 
tendent of  the  underground  system.  Thee 
gentlemen  have  been  in  Boston,  Philadelphia 
and  Baltimore  examining  the  underground  sys- 
tems in  those  cities.  They  are  much  interested 
in  the  New  York  methods  of  laying  wires  under- 
ground. A  large  amount  of  underground  work 
is  soon  to  be  done  in  San  Francisco,  and  these 
gentlemen  came  East  for  the  purpose  of  inform- 
ing themselves  on  the  practice  in  the  different 
eastern  cities,  so  that  they  may  at  the  outset  lay 
their  wires  at  home  underground  in  a  manner 
that  they  will  know  will  give  satisfactory  results. 
It  is  only  now  that  data  anywhere  near  reliable 
can  be  settled  upon  regarding  underground  work, 
and  the  experimental  stage  may  be  considered 
quite  past.  R.  J.  G. 
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BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

ROOM    IO,    COOK    BUILDING, 

Boston,  June  6,  1890. 
Colonel  Ransom,    of  Modern  Light  and  Heat, 
who    has  been  seriously  ill,   is    very  much  im- 
proved and  is  on  a  fair  way  to  recovery. 

The  Nantasket  Electric  Light  and  Power  Co. 
has  been  organized  with  a  capital  of  $io,ooo. 
G.  E.  Davis,  President ;  Elisha  Thayer,  Treas- 
urer. 

Mr.  E.  Caldwell,  Technical  Editor  of  Modern 
Light  and  Heat,  will  soon  resign  his  position  on 
that  paper  to  accept  a  similar  one  with  a  contem- 
porary. 

Edward  Paul  and  Edward  H.  Butcher  were  ar- 
rested in  Boston,  last  Saturday  evening,  charged 
with  stealing  copper  wire  from  the  poles  of  the 
Somerville  Electric  Light  Company  in  Arlington. 

The  Beverly  Electric  Light  and  Power  Com- 
pany will  soon  commence  the  erection  of  a  brick 
station.  The  plant  is  being  run  to  its  utmost 
capacity  and  an  enlargement  is  an  imperative 
necessity. 

At  a  meeting  of  the  subscribers  of  the  stock  of 
the  Johnston  Train  Signal  Company,  held  Wed- 
nesday evening,  at  the  Board  of  Trade,  Woburn, 
J.  B.  McDonald  and  H.  C.  Buck  were  chosen 
directors. 

Captain  Brophy  is  making  an  extended  trip 
through  the  West,  examining  electrical  risks  for 
the  Electric  Mutual.  His  trip  has  covered  a  pe- 
riod of  over  six  weeks,  and  he  has  inspected  over 
fifty  stations. 

The  Gas  Light  Company,  at  Warren,  R.  I.» 
has  sold  out,  a  majority  of  its  stock  having 
changed  hands.  This  change,  it  is  thought,  in- 
volves the  question  of  electric  lights  at  least  in 
the  streets  and  mills. 

Mr.  H.  C.  Spaulding,  of  the  Thomson-Houston 
Electric  Co.,  has  been  elected  treasurer  and  sec- 
retary of  the  New  England  Electric  Exchange, 
vice  H.  H.  Fairbanks,  of  Worcester,  resigned. 
Mr.  Fairbanks  takes  the  seat  at  the  board  vacated 
by  Mr.  Spaulding  in  his  acceptance  of  the  treas- 
urership. 

There  is  not  the  least  question  but  that  the 
privilege  of  controlling  the  electric  subways  in 
the  city  of  Providence  for  twenty-five  years, 
which  was  given  away  by  the  city  council, 
could  have  heen  sold  for  the  benefit  of  the  city 
for  $100, coo  or  more,  and  the  citizens  are  very 
indignant. 

By  the  breaking  of  a  counter  shaft  at  the 
works  of  the  Lowell  Electric  Light  Company, 
last  Siturday  night,  about  two  tons  of  metal  was 
precipitated  among  the  dynamos  making  a  seri- 
ous wreck.  The  damage  will  amount  to  quite  a 
large  sum.  Temporary  repairs  were  made  and 
the  service  was  resumed  on  Sunday  night. 

Dr.  H.  L.  Bowker  delivered  an  address  on 
Street  Transportation  before  the  Ward  14  Repub- 
lican Club,  last  Monday  evening.  The  Doctor 
condemned  the  electric  motor  system,  which  he 
said  was  "  conceived  in  sin  and  brought  forth  in 
iniquity,"  and  that  its  great  cost  would  soon  ruin 
the  West  End  Railway  Company.  A  general  dis- 
cussion followed,  in  which  exceptions  were 
taken  to  some  of  Dr.  Bowker's  statements  by  F. 
J.  Baxter,  who  claimed  that  the  electric  system 
was  a  decided  success,  and  sincerely  hoped  that 
the  system  would  be  introduced  in  South  Boston 
in  the  near  future. 


The  employes  of  the  Thomson-Houston  Elec- 
tric Co.  and  the  Thomson  Electric  Co.  have  con- 
tributed $632.20  towards  the  maintenance  of  the 
Lynn  Hospital,  which  amount  was  handed  over 
to  the  treasurer  of  that  institution  by  A.  L.  Roh- 
rer,  of  the  T.-H.  E.  Co.,  last  week. 

The  new  power  company  that  is  to  use  the 
power  of  the  Farmington  River  for  generating 
electricity  for  the  Hartford  electric  light  station 
has  been  duly  organized.  The  undertaking  is 
an  extensive  one  as  it  is  proposed  to  transmit  a 
3,oco  volt  current  ten  miles  to  a  250  horsepower 
motor  in  the  electric  light  station  at  Hartford. 

The  Directors  of  the  Lowell  and  Dracut  Street 
Railway  Company,  think  of  erecting  an  indpend- 
ent  electric  plant,  to  furnish  power  for  running 
their  cars.  This  course  has  been  suggested  by 
the  frequent  delays  and  inconveniences  to  which 
the  road  has  been  subjected  by  reason  of  acci- 
dent at  the  electric,  light  station. 

In  the  Newton  board  of  aldermen,  last  Mon- 
day evening,  hearings  were  granted,  on  petitions 
asking  for  locations,  to  the  Newton  Central 
Street  Railway  and  Garden  City  Street  Railway 
for  Wednesday  evening,  June  18th.  The  New- 
ton Street  Railway  was  given  until  July  1  to 
complete  its  system  and  have  it  in  running  order. 

At  a  meeting  of  the  Salem  aldermen,  last  Mon- 
day evening,  a  hearing  was  given  on  the  peti- 
tion of  the  Essex  Electric  Street  Railway  Com- 
pany for  permission  to  maintain  an  overhead 
trolley  system.  There  was  no  opposition.  This 
company  has  purchased  the  Derby  wharf  prop- 
erty at  Salem,  on  private  terms,  and  will  erect  a 
power  station  there  for  their  road. 

Geo.  Horn,  a  boy  seven  years  old,  while  at- 
tempting to  cross  in  front  of  an  electric  car  on 
Shawmut  avenue  between  West  Springfield  street 
and  Chester  Park,  last  Monday  night,  was 
knocked  down  and  run  over.  The  wheels  did 
not  pass  over  his  body,  but  he  received  injuries 
from  which  he  died  an  hour  later.  No  blame  is 
attached  to  the  railway  employes. 

The  formal  transfer  of  the  Naumkeag  Street 
Railway  to  the  new  owners  was  made  at  Salem 
on  Wednesday  last.  The  new  owners  will  at 
once  equip  the  road  with  the  Sprague  system. 
Joseph  F.  Hickey,  the  former  clerk  and  treas- 
urer, will  be  manager  under  the  new  arrange- 
ment. The  company  has  purchased  land  in 
Beverly  for  a  power  house,  the  erection  of  which 
will  be  commenced  immediately. 

•  At  the  annual  meeting  of  the  Franklin  Tele- 
graph Company,  held  in  the  office  of  the  West- 
ern Union  Telegraph  Co.,  on  State  street,  this  city, 
last  Tuesday,  the  following  officers  were  elected  : 
Directors  :  Jay  Gould,  Norvin  Green,  Charles  A. 
Tinker,  Thomas  T.  Eckert,  Fred.  L.  Ames,  Jno. 
Van  Home,  A.  R.  Brewer,  Joseph  F.  Greenough, 
Thos.  Roche ;  Treasurer,  R.  H.  Rochester ;  Sec- 
retary, Thomas  Roche. 

The  electric  plant  at  Brocton  supplies  about 
150  motors  scattered  throughout  the  shoe  fac- 
tories, stores  and  shops.  It  also  supplies  cur- 
rent for  the  electric  railway,  besides  no  arc 
lights  and  5C0  incandescents.  The  equipment 
is  a  150  horse  power  dynamo  for  the  motors, 
three  arc  light  machines  and  two  incandescent 
dynamos.  The  station  is  admirably  protected 
against  fire  and  lightning,  and  the  entire  struc- 
ture is  supplied  with  Grinnell  automatic  sprink- 
lers. There  is  also  a  stand  pipe  on  the  second 
floor  ordinarily  used  in  connection  with  the 
boiler,  to  which  a  hose  may  be  attached  in  case 
of  fire. 


At  the  annual  meeting  of  the  stockholders  of 
the  Beverly  and  Danvers  Street  Railroad,  held  in 
Beverly,  last  Tuesday,  the  following  officers 
were  elected :  Directors,  Hon.  John  I.  Baker, 
President,  Peter  E.  Clark,  Samuel  J.  Foster,  Sid- 
ney W.  Winslow,  Perry  Collier,  Henry  W.  Fos- 
ter, of  Beverly  ;  Calvin  Putnam,  Gilbert  A.  Tap- 
ley,  Charles  W.  Emerson,  of  Danvers  ;  Peter  E. 
Clark,  Treasurer ;  John  S.  Baker,  Clerk  and 
Superintendent. 

The  matter  of  electric  lighting  in  Hingham,  is 
in  a  queer  state.  Many  stores  and  houses  are 
using  the  lights,  and  have  been  using  them  since 
last  November,  but  no  one  has  yet  received  a 
bill.  No  one  knows  how  much,  or  when,  he  is 
to  pay.  The  town,  in.  March,  voted  $4, coo  for 
lighting  the  streets  with  electricity,  and  appoint- 
ed a  committee  of  five  to  make  a  contract  with 
the  Weymouth  Light  and  Power  Company.  The 
streets',  or  many  of  them  are  lighted,  but  thus  far 
the  committee  has  been  unable  to  find  any  com- 
pany to  make  a  contract  with. 

While  Mr.  Charles  W.  Holtzer,  the  well  known 
electrician,  and  his  wife  were  returning  in  their 
carriage  from  the  County  Club  races  at  Clyde 
Park,  Brookline,  on  Saturday  afternoon  last, 
they  were  run  into  on  Wa'nut  street  by  a  dog- 
cart, driven  by  two  women,  and  both  were 
thrown  out.  Mrs.  Holtzer  fortunately  escaped 
injury,  but  Mr.  Holtzer  had  his  hip  badly  hurt 
and  was  internally  injured,  and  last  night  he  was 
unconscious.  The  women  in  the  dog  cart  did 
not  even  stop  to  inquire  if  the  others  were  in- 
jured, but  continued  on  their  way  as  if  nothing 
had  happened. 

The  Woburn  Electric  Light  Co.  disconnected 
its  wires  to  Stoneham,  last  Thursday,  and  the 
town  will  be  left  in  darkness.  The  town  paid 
the  company  §2,700  for  lighting  during  the  past 
year,  and  the  latter  wants  $3,000  to  renew  the 
contract  for  a  term  of  years  with  the  additional 
lights  required.  The  Selectmen  have  voted 
unanimously  not  to  pay  over  $2, 700.  They  have 
ascertained  that  Melrose  pays  only  sixty  cents 
per  light  for  all  night,  while  Stoneham  has  been 
paying  ninety  cents  per  light  to  12.30  a.  m. 
The  Selectmen  propose  to  get  the  town  to  build 
an  electric  light  plant,  and  it  is  understood  that 
if  the  town  declines,  there  are  gentlemen  who 
stand  reac'y  to  do  so. 

The  conversion  of  heat  directly  into  elec- 
tricity, without  the  intervention  of  steam  boilers, 
engines  or  dynamos,  is  said  to  have  been  ac- 
complished by  a  young  Maine  inventor,  H.  B. 
Cox,  and  his  experiments  have  proved  so  suc- 
cessful as  to  lead  Boston  and  Hartford  capital- 
ists to  organize  a  company  with  a  capital  of  a 
million  dollars  to  put  the  discovery  into  prac- 
tical operation.  The  company  includes  Francis 
A.  Piatt,  of  the  Pratt  &  Whitney  Company,  as 
President,  R.  N.  Pratt,  of  the  Pratt  &  Cady  Com- 
pany, as  Vice-President,  Ernest  Cady,  of  the 
sime  company,  as  Treasurer,  and  E.  Henry 
Hyde  as  legal  adviser.  If  the  claims  of  Mr. 
Cox  prove  just,  the  value  of  his  discovery  is 
enormous,  but  as  yet  the  experiments  have  been 
only  on  a  small  scale.  His  method  of  changing 
heat  to  electricity  is  as  simple  as  the  changing 
of  water  to  steam,  the  current  coming  direct 
from  the  glowing  coals  of  a  furnace  without  the 
aid  of  any  machine.  No  power  has  ever  been 
discovered  that  is  half  so  cheap  as  would  be 
electricity  obtained  by  his  proce  s  He  has  ex- 
perimented with  a  furnace  at  his  home,  using  a 
number  of  electric  lights,  and  it  now  remains  to 
be  seen  whether  his  experiments  will  hold  on  a 
large  scale.  W.  J.  P. 
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We  give  herewith  the  concluding  portion  of 
the  report  of  Mr.  F.  W.  Jones  to  the  Senate  Com- 
mittee on  General  Laws  in  reference  to  the  situa- 
tion regarding  the  use  of  electric  wires  in  the 
State  of  New  York,  and  the  legislation  necessary 
for  the  better  protection  of  life  and  property  by 
such  use.     The  report  says  : 

The  telephone  was  introduced  in  1877  and 
for  about  ten  years  was  mostly  confined  to 
urban  or  suburban  use.  Since  then,  however. 
it  has  extended  it  lines  between  New  York  and 
Philadelphia,  New  York  and  Boston,  New  York 
and  Buffalo,  and  I  am  informed  is  rapidly  push- 
ing forward  to  more  distant  points.  The  patents 
of  Be'l  have  so  far  prevented  the  competition 
for  telephone  business  that  has  prevailed  more 
or  less  in  telegraphy  for  many  years.  This 
monopoly  is  likely  to  continue  many  years 
longer  under  various  subsidiary  patents  for  im- 
provements having  dates  later  than  Bell's  of 
1876  and  1877 

The  various  electric  systems  employing  cur- 
rents of  high  pressure  and  moderate  volume, 
and  of  low  pressure  and  large  volume,  have 
been  fu'ly  described  to  your  honorable  com- 
mi  tee  during  the  investigation  at  Hotel  Metro- 
pole. 

Notwithstanding  the  progress  made  in  New 
York  city  towards  clearing  the  streets  of  un- 
sightly and  dangerous  wires,  a  vast  network  yet 
remains  to  be  provided  for.  The  electric  light 
and  power  wires  are  still  far  from  being  as  safe 
as  desired,  and  all  classes  of  wires  are  threaded 
in  and  through  each  other  in  confusion. 

Conductors  carrying  enormous  currents  or 
high  pressure  are  being  operated  in  thousands  of 
stores  and  dwellings  subject  only  to  the  condi- 
tions of  safety  dictated  by  the  commercial  in- 
stinct of  the  producers,  which  instinct  is  notably 
weak  as  was  evidenced  by  the  bare  wires  and 
splices  produced  by  Mr.  S.  S.  Wheeler,  expert  of 
the  Board  of  Electrical  Control  during  your  in- 
vestigation. It  is  obvious  that  the  large  num- 
ber of  laborers  employed  to  put  up  these  wires 
must  be  largely  composed  of  uninstructed  per- 
sons whose  every  act  requires  the  intelligent 
supervision  of  a  trained  inspector. 

The  time  will  shortly  arrive  (in  fact  has  ar- 
rived as  to  one  or  two  streets)  when  the  subways 
at  present  constructed  in  New  York  city  will 
hold  no  more  wires.  An  important  matter  to 
be  decided  will  be  the  provisions  necessary  to 
meet  the  requirements  of  electrical  companies 
serving  the  public  for  a  reasonable  time  in  the 
future.  To  allow  the  present  electrical  interests 
to  fill  and  control  the  subways  without  any  plans 
for  the  accommodation  of  other  persons  desir- 
ing to  compete  for  business  would  be  equivalent 
to  establishing  an  offensive  monopoly  ;  on  the 
other  hand  it  is  not  feasible  to  permit  all  appli- 
cants to  tear  up  the  streets  at  all  times  to  put 
down  new  pipes.  The  city  has  not  been  prop- 
erly laid  out  to  accommodate  the  enormous 
traffic  and  commercial  enterprise  that  at  present 
prevail,  and  as  time  goes  on  many  great  incon- 
veniences must  be  encountered.  Already  the 
narrow  streets  are  gorged  with  vehicles,  and 
crossing  a  busy  street  on  foot  is  a  slow  and  dan- 
gerous proceeding.  Gas,  steam,  elect  ic  and 
pneumatic  tubes  run  beneath  the  surface  of  the 
principal  thoroughfares  without  any  regard  for 
each  other's  convenience  and  safety,  and  no  room 
left  for  future  development.  On  account  of  the 
very  economical  and  piecemeal  character  of  the 
work  done  in  the  streets  by  street  railroads  and 
the  other  companies  already  named,  the  pave- 
ments are  continually  torn  up  greatly  to  the  dis- 
comfort of  the  public  and  impedence  of  traffic. 

Running  nearly  the  entire  length  of  the  city, 
from  south  to  north,  are  three  lines  of  elevated 
railroad,  and  in  the  southern  part  of  the  city  for 
long  distances  there  are  four  parallel  roads. 
Judge  Walton,  in  the  case  of  W.  U.  Tel.  Co.  vs. 
the  Mayor  of  New  York  City,  decided  April  12, 


i88y.  says:  "That  railway  (the  elevated)  is  an 
independent  post  road  of  the  United  States,  in 
legal  contemplation  carved  out  of  the  streets  upon 
which  its  structures  are  erected,  and  Slate  legis- 
lation, under  whatever  form  it  maybe  classified, 
is  impotent  to  destroy  the  privi'ege  given  by 
the  act  of  Congress."  Here  we  have  the  anom- 
aly of  one  post  road  on  top  of  another,  or  what 
might  be  termed  a  duplexed  post  road.  There 
can  be  no  contradiction  of  the  statement  that  the 
structures  of  the  elevated  road  offer  unsurpassed 
facilities  for  carrying  electric  wires  and  aerial 
cables. 

The  underground  cab'es  have  a  much  greater 
first  cost  than  those  necessary  for  use  on  the  ele- 
vated structures,  besides  they  are  not  so  accessi- 
ble of  repairs,  renewals,  nor  for  the  distribution 
of  wires  to  points  along  the  route.  It  is  easy  to 
see  that  the  elevated  railroad  companies  can  per- 
mit a  monopoly  of  the  privilege  to  place  wires 
on  its  structure  by  objecting  to  a  second  applicant 
on  the  ground  that  any  further  weight  would  ex- 
ceed the  limits  of  safety  and  jeopardize  the  lives 
of  passengers. 

1  am  of  the  opinion  that  the  subways  in 
New  York  City,  as  now  constructed,  are  well 
adapted  for  the  puipose,  and  are  far  preferable 
to  tunnels  or  sewers.  The  troubles  due  to  steam, 
heat  and  gas,  are  not  chargeable  to  the  subway 
system  but  outside  defects  which  should  be  rem- 
edied by  the  companies  responsible  for  them. 

I  have  no  doubt  but  that  the  contract  made  by 
the  State  with  the  Subway  Company  is  in  every 
way  entirely  fair  and  wise.  It  should  be  so 
guarded  that  the  company  shall  not  receive  ten 
per  cent,  on  fictitious  capital,  and  that  one  sub- 
way company  is  not  given  all  the  main  thorough- 
fares where  wires  are  thickest  and  consequently 
will  yield  a  greater  revenue  to  the  exclusion  of 
another  subway  company  employed  to  lay  sub- 
ways in  streets  having  fewer  wires.  The  cost  of 
putting  down  and  pipe  being  nearly  as  great  as 
to  put  down  several  in  the  same  trench,  the 
charge  for  the  use  of  these  pipes  bhould  be  entirely 
regulated  by  the  State,  so  that  the  very  great 
threatened  injustice  to  users  may  be  averted. 
Unless  this  is  done,  the  high  rates  of  rental,  the 
costly  nature  of  the  copper  cables  and  difficulties 
of  getting  to  and  from  the  subways  will  have  the 
tendency  to  create  monopolies  and  render  electric 
light  and  power  service  so  expensive  as  to  react 
unfavorably  on  both  the  producer,  the  con- 
sumer and  the  city. 

The  various  cities,  towns  and  villages  through- 
out the  States  have  their  streets  and  housetops 
filed  with  poles  and  wires,  in  a  manner  any- 
thing but  satisfactory  to  the  residents.  Fine 
avenues  are  marred  by  disgraceful  poles.  No 
order  or  symmetry  is  observed,  and  altogether 
the  confusion  is  beyond  toleration,  and  danger 
stalks  forth  from  the  spider's  web  of  wires,  at 
noonday. 

No  serious  question  can  be  entertained  but 
that  the  recent  development  of  the  electrical  in- 
dustry, and  methods  of  telegraphic  and  tele- 
phonic communication  has  been  so  great  as  to 
entirely  outgrow  all  the  laws  which,  from  time 
to  time,  have  been  enacted  for  their  control. 
..e  of  these  laws  at  present  in  force  are  over 
forty  years  old.  No  wonder,  then,  that  the  pub- 
lic gets  dissatisfied,  particularly  with  the  opera- 
tion of  the  telegraphs,  and,  through  its  represen- 
tatives, clamor  for  a  governmental  system. 
Neither  the  Uni'.ed  States  nor  the  individual 
States,  up  to  the  present  time,  have  exercised  a 
proper  control  over  these  important  agents  enjoy- 
ing public  franchises,  rights  of  way,  and  corpo- 
rate existence.  As  before  intimated,  they  have 
been  allowed  to  run  riot,  either  charging  dis- 
criminating rates  on  telegrams  and  treating  the 
public  with  indifference,  or  else  allowed  to  en- 
gage in  wars  of  extermination  which,  whilst  af- 
fording temporary  benefit  to  the  public,  resulted 
in  the  impoverishment  of  many  innocent  inves- 
tors and  in  the  occupancy  of  public  streets  with 
miserable  plants  never  intended  for  permanency. 

If  my  views  and  statements  have  foundation 
in  fact,  it  is  obvious  that  some  radical   legisla- 


tion is  necessary,  and  that  such  legislation  should 
be  broad  and  comprehensive  enough  to  thor- 
oughly protect  public  interests  on  the  one  hand 
without  stunting  the  growth  of  a  very  promising  , 
industry  on  the  other. 

State  law  should  regulate  telegraph  and  tele- 
phone interurban  lines, and  municipal  law  should 
not  be  allowed  to  interfere  except  on  well- 
defined  local  details.  New  telegraph  and  tele- 
phone companies  should  apply  to  the  proper 
authorities  for  permission  to  build  lines  over 
public  highways  and  across  or  under  rivers  on 
bridges  of  the  State,  and  such  lines  should  be  1 
constructed  entirely  in  conformity  with  the  rules 
and  regulations  of  the  State.  The  size  and  dis- 
tance apart  of  the  poles,  their  exact  location  and 
their  height,  strength  and  character  of  the  fix- 
tures to  bear  the  intended  weight  of  wires,  the 
height  of  wires  at  all  railroad  and  other  cross- 
ings, and  their  location  with  reference  to  poles 
and  wires  previously  put  up.  These  regula- 
tions should  extend  to  the  poles,  wires  and 
cables  in  every  village,  town  and  city,  which 
should  not  be  permitted  to  embarrass  within 
their  limits  very  important  commercial  enter- 
pr  ses  affecting  the  country  at  large. 

During  the  investigation  of  your  Honorable 
Committee  it  was  developed,  through  the  testi- 
mony of  Mr.  G.  A  Hamilton,  Mr.  Wm.  Maver, 
Jr.,  and  the  a-tcle  of  Sir  William  Thomson,  gen- 
tlemen that  thoroughly  understood  the  subject, 
that  to  put  telephone  wires  underground  resulted 
in  limiting  the  distances  to  which  articulation 
of  the  voice  could  be  produced  ;  also,  that  the 
efficiency  of  the  Wheatstone  automatic  system 
would  be  entirely  destroyed  if  the  wires  on 
which  it  was  intended  to  be  operated  were  carried 
underground  beyond  a  very  limited  distance! 
Looking  to  the  future  of  the  telegraph  it  seems 
to  me  inevitable  that  the  vast  increase  of  telev 
grams  mu4  be  provided  for  by  some  system 
similar  to  Wheatstone's  which  automatically  car- 
ries from  two  hundred  to  twelve  hundred  or 
more  words  per  minute  over  one  wire  according 
to  its  length,  rather  than  by  using  the  Morse 
system,  which  is  limited  even  by  use  of  the  quad- 
ruplex  apparatus,  to  one  hundred  woids  per 
minute,  and  on  a  single  Morse  system  to  twenty- 
five  or  thirty  words.  It  becomes  apparent,  therJ 
that  so  far  as  the  telegraph  and  telephone  wires 
are  concerned  that  it  would  be  disastrous  tea 
Ihose  systems  and  consequently  react  ultimately 
to  the  detriment  of  the  public  to  permit,  without 
limit,  the  numerous  towns,  villages  and  cities  to 
enforce  local  ordinances  requiring  such  wires  to 
be  buried  in  the  earth  indiscriminately.  As  to 
the  use  of  electric  lights,  electric  power  and  elec- 
tric ra;lroads  where  duly  chartered  corporations 
confine  their  operations  entirely  within  the  lim- 
its of  any  municipality  that  the  State  should  inJ 
terfere  no  further  than  is  necessary  to  secure 
safety  to  persons  and  property  and  to  prevent 
any  monopoly  or  action  repugnant  to  the  in£ 
terests  of  the  people  of  the  State,  provided,  o* 
course,  that  wires  of  said  corporations  are  not 
allowed  to  be  constructed  in  violation  of  regu- 
lations of  the  State,  in  other  respects  the  mutual 
interests  of  the  residents  of  such  municipality 
and  the  corporations  will  naturally  adjust  them- 
selves to  each  other. 

The  State  should  enact  general  laws  to  deter- 
mine what  wires  shall  or  shall  not  be  placed 
underground  ;  the  distances  between  telegraph, 
telephone  and  electric  light  and  power  wires; 
the  minimum  insulation  to  be  allowed  per  volt 
on  every  conductor ;  under  what  conditions 
wires  carrying  dangerous  currents  may  be  used 
on  highways  between  villages,  towns  or  cities ; 
the  size  of  poles  or  fixtures,  their  strength  and 
distance  apart,  together  with  every  important 
feature. 

It  may  be  feasible  and  appropriate  to  so  re- 
construct the  Department  of  the  State  Engineer 
and  Surveyor,  as  to  secure  through  it  the  neces- 
sary inspection  of  all  electric  plants  and  wires, 
and  the  proper  enforcement  of  such  regulations 
as  the  Legislature,  in  its  wisdom,  may  enact 
The  regulation  of  gas  and  steam  pipes  and  steam 
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oilers  could  also  be  effected  in  the  same  man- 
ier.     The  Governor,  by  and  with  the  advice  of 
he  Senate,  could  appoint  an  electrical  expert  to 
eport  to  the  State  Engineer  and  Surveyor.     The 
toard   of  Commissioners   of    the    Land   Office 
hould  be  charged  with  the  responsibility  of  the 
/hole  subject,  and  any  rules  or  regulations  of 
ny  kind  that  may  prove  necessary,  in  addition 
o  those  enacted  in  a  general  law,  should  be  put 
In  operation  only  after  receiving  the  approval  of 
majority  of  the  Commissioners  above  men- 
ioned.      The  delegation    of    the   law    making 
tower  to  any  person  or  persons  not  responsible 
jo  the  people,  is  not  in  accord  with  my  views  of 
j>ropriety,  and  I  think  the  existence  of  the  un- 
authorized laws  of  the  Board  of   Fire  Under- 
writers, and  those  absurd  ones  of  the  Board  of 
Electrical  Control,  and  of  the  Consolidated  Tele- 
graph   and   Electrical  Subway  Company,   only 
heed  be  brought  to  the  notice  of  your  Honora- 
ble Committee  to  insure  their  speedy  extinguish- 
ment so   soon    as   the   Legislature    can    adopt 
proper  ones  in  their  stead. 

The  State  Electrical  Engineer  should  select, 
lubject  to  approval  of  the  Governor  and  Senate, 
J>r  of  the  Commissioners  of  the  Land  Office,  as 
may  be  deemed  best,  such  assistants  as  are  nec- 
essary to  make  inspections  at  least  once  in  each 
rear,  of  the  plant  of  every  company  doing  an 
felectric  light  or  power  business  in  the  State,  in- 
cluding their  wires  and  cables,  stations,  dy- 
namos, batteries,  etc.,  and  securing  an  observ- 
ance of  all  the  regulations  pertaining  thereto. 

As  the  interests  involved  in  these  undertakings 
ire  already  large,  and  may,  in  the  near  future, 
un  into  the  hundreds  of  millions  of  dollars,  the 
luties  of  such  Engineers  and  Inspectors  should 
>e  guarded  in  such  a  way  as  to  insure  absolutely 
mpartiai  discharge  without  fear  or  favor. 

Experts,  if  employed  by  the  State,  should  be 
inder  the  direction  of  executive  officers,  who  are 
esponsible  to  the  people.  Under  the  plan  as 
outlined  and  advised,  there  seems  no  reasonable 
)bjection  to  the  operation  of  Section  5,  Chapter 
n6,  Subway  Act  of  1887,  as  it  should  not  be 
lecessary  to  maintain  three  State  Commission- 
ers in  New  York  City,  at  a  large  expense,  to  per- 
orm  a  service  for  which  the  city  is  properly  re- 
sponsible. 

As  to  whether  the  supervision  of  the  subways 
n  New  York  City  should  be  given  to  the  Com- 
nissioners  of  the  Sinking  Fund  in  the  City  of 
Slew  York,  or  to  the  Department  of  Public 
Works,  is  a  matter  for  your  consideration.  In 
many  cases  it  may  promote  harmony,  so  far  as 
:he  pavements  and  street  incumbrances  are  con- 
:erned,  to  have  the  Board  of  Public  Works  re- 
ponsible. 

I  suggest  the  propriety  of  the  State  Engineer 
and  Surveyor  keeping  a  set  of  maps  and  books, 
showing  the  location  of  all  poles  and  wires  on 
public  highways,  the  names  of  the  owners 
thereof,  and  such  detailed  information  as  may 
be  useful  for  record  or  statistical  information. 

Also  that  all  new  companies,  desiring  to  con- 
struct lines,  shall  have  such  lines  definitely  lo- 
cated by  the  Commissioners  of  the  Land  Office, 
unless  the  lines  are  to  be  erected  upon  private 
property  acquired  by  such  companies,  in  which 
case  permission  must  be  had  to  cross  highways 
and  rivers,  the  route  fully  described,  and  all  the 
rules  of  the  deparment  observed. 

Referring   to   the   control   and   inspection   of 
steam  boilers,  the  idea  suggests  itself  that  a  joint 
arrangement  might  be  profitably  effected  between 
the  State  Commissioners  of  Lands  and  the  Sec- 
retary  of  the   Treasury   of  the   United   States, 
whereby  the  services  of  the  Supervising  Inspec- 
tors of  Steamboats  could  be  secured  to  regulate 
the   use  of  steam   within   the   State,    and   thus 
obviate  the  expense  of  a  duality  of  officers  and 
"icials      At  present  I  believe  railroad  engineers 
(require  no  certificate  beyond  that  exacted  by  the 
!  employers,  and  I  do  not  think  railway  locomo- 
I  fives  and  steam  heating  apparatus  of  cars  have 
[any  inspection  by  public  inspectors,  the  com- 
I  mercial  instinct  here  prevails,  and  it  is  gratifying 


to  say  that  wonderful  immunity  from  accidents 
has  been  enjoyed. 

I  am  of  the  belief  that  the  system  of  boiler  in- 
spection in  New  York  City  is  very  defective. 
Inspectors  depend  on  the  commercial  instinct  of 
the  makers,  and  on  the  word  of  the  man  in 
charge,  feeling  that  se  f  preservation  on  his  part 
is  a  sufficient  guarantee  against  the  use  of  defec- 
tive appliances. 

I  am  unable  at  ths  moment  to  outline  the 
laws  and  regulations  that  should  be  made  to  con- 
trol the  use  of  wires  carrying  dangerous  currents. 
Certainly  it  is  confessed  that  there  are  many  such 
in  every  day  use  all  over  the  country,  and  the 
danger  is  of  such  a  character  that  it  is  not  mani- 
fest to  any  of  the  senses  of  hearing,  smell,  taste, 
sight  or  feeling  as  a  forewarning,  and  therefore 
the  more  carefully  to  be  guarded. 

The  subject  requires  a  little  time  for  study 
and  comparison  of  my  ideas  with  those  contain- 
ed in  the  record  of  your  investigation,  and  any 
error  made  should  be  on  the  side  of  safety. 

If  it  is  your  desire,  I  will  be  happy  to  pursue 
the  subject  further  as  early  as  practicable,  and 
make  such  suggestions  of  an  electrical  character 
as  I  think  may  prove  of  service  to  you. 
Yours  very  respectfully, 

F.   W.  Jones. 

[Note. — For  some  reason  chap.  512,  Laws  of 
1879,  excludes  Kings  County  and  the  City  of 
Brooklyn  from  the  benefits  of  its  provisions. — 
Ed.  Electric  Age.] 
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Mr.  S.  N.  Katogi,  a  Japanese  electrician  who 
was  educated  by  Prof.  W.  E.  Ayrton,  at  the  En- 
gineering College,  in  Tokio,  Japan,  and  who  for 
more  than  ten  years  was  employed  in  the  tele- 
graph department  of  the  government,  during 
which  lime  he  had  charge  of  everything  pertain- 
ing to  telegraphy,  has  been  in  Boston  the  past 
week.  He  came  to  this  country  last  spring  to 
investigate  telephonic  matters,  and  studied  prac- 
tically at  the  works  of  the  Western  Electric  Co., 
in  New  York,  and  is  now  thoroughly  acquainted 
with  the  telephone  switch  board  and  all  its 
workings.  He  was  the  first  man  to  introduce 
the  telephone  for  practical  work  in  his  countiy. 
He  makes  a  specialty  of  reading  and  writing  on 
telephonic  subjects  for  the  daily  and  scientific 
papers  in  Japan,  and  some  time  ago  he  translated 
the  book  of  T.  D.  Lockwood,  Electrician  for  the 
American  Bell  Telephone  Co.,  entitled  "Practi- 
cal Information  for  Telephonists,"  into  the  Jap- 
anese language,  a  copy  of  which  he  presented 
to  Mr.  Lockwood.  Many  young  Japanese  elec- 
tricians have  v  s  ted  this  country  of  late  to  study 
electrical  matters,  but  few  have  done  so  in  a  prac- 
tical manner,  and  Mr.  Katogi  feels  proud  of  the 
fact  that  he  was  not  ashamed  to  put  on  a  pair  of 
overalls  and  go  into  the  workshop  and  learn  his 
business  thoroughly.  He  is  paying  great  atten- 
tion to  matters  pertaining  to  fire  alarm,  police 
signals,  e'ectric  cars,  printing  telegraphs,  and 
other  electrical  devices,  with  a  view  of  adopting 
them  in  Japan.  Under  escort  of  Mr.  Desmond, 
of  the  Municipal  Signal  Co.,  he  was  shown  the 
working  of  the  police  signals  at  the  various 
station  houses.  Mr.  Katogi,  in  speaking  of  elec- 
trical matters  in  Japan,  says  that  companies  are 
not  allowed  to  maintain  a  telegraph  system,  and 
that  it  is  entirely  a  government  enterprise.  The 
Morse  ink  writer  system  is  used  throughout  the 
country,  the  telephone  being  used  of  late  in 
small  stations.  Many  years  ago  sounders  were 
used,  but  were  abandoned  and  are  not  used  at 
all  now.  The  operators  are  nearly  all  males, 
who  underwent  a  special  course  of  instruction 
for  more  than  a  year.  In  small  stations  the  wife 
of  the  operator  is  allowed  as  assistant  c'erk. 
The  batteries  used  are  of  the  square  form  of 
Daniels  cell,  and  the  lines  are  built  of  No.  8 
galvanized  iron  wires.  The  poles,  which  are 
very  straight,  are  made  of  a  wood  called  "sugi, " 
which  resembles  the  pine  of  this  country.  The 
first  telephone  exchange  in  the  country  is  about 


to  be  opened  in  Tokio.  Private  telephone  lines 
have  been  in  use  for  a  long  time,  nearly  all  gov- 
ernment offices,  banks,  and  police  stations, 
being  connected  in  that  manner.  But,  until  now 
nothing  in  the  way  of  an  exchange  has  been  at- 
tempted. The  lines  are  bu  It  of  hard  drawn 
copper  wire  manu'actured  in  that  country  from 
their  own  copper  ore.  The  telephone,  like  the 
te'egraph,  is  also  a  government  enterpri-e. 
Nearlv  all  cities  and  towns  are  1  ghted  by  elec- 
tricity, the  Thorns  m-Houston,  Brush,  Westing- 
house  and  Edison  systems  being  used.  In 
many  places  gas  has  never  been  introduced,  so 
there  is  a  good  chance  for  the  introduction  of 
electricity.  The  fire  alarm  is  being  tried  in 
Tokio,  but  is  not  yet  complete.  This  system  is 
especially  necessary  in  Tokio  as  the  house*  are 
all  built  of  wood  and  it  is  frequently  visited  by 
large  fires  The  electric  cars  are  as  yet  an  ex- 
periment to  be  tried,  a  car  with  the  Sprague  sys- 
tem being  shown  at  an  exhibition  now  holding 
in  Tokio.  There  are  a  number  of  manufactories 
in  Tokio  at  which  all  kinds  of  electiical  appa- 
ratus are  made  by  Japanese  mechanics.  Mr. 
Katogi  is  to  return  to  his  country  in  about  one 
month  and  will  no  doubt  be  successful  in  intro- 
ducing a  large  number  of  the  electrical  devices 
he  has  seen  while  here. 


Electric  Lighting  of  a  Russian  Palace. — The 
Russian  Imperial  "  House  Ministry  "  last  month 
resolved  to  light  all  the  buildings  at  Zarskoe- 
Selo,  belonging  to  the  Department  of  the  Im- 
perial Palaces,  by  electricity,  and  on  April  5th, 
the  machines  and  apparatus  for  the  erection  of  a 
central  station  were  ordered  to  be  supplied  by 
the  machinery  works  of  M.  Podobedoff  at  St. 
Petersburg.  The  central  station  will,  in  the  first 
place,  be  constructed  with  a  capacity  of  50,000 
watts,  and  is  to  serve  for  lighting  the  palace, 
some  outbuildings,  and  the  hospital.  For  this 
purpose  an  alternating  current  machine  of  the 
type  A,  with  an  exciter  dynamo  of  Ganz's 
type  z/^vill  be  set  up.  The  main  primary  lead 
will  be  carried  to  a  distance  of  two  kilometers  as 
an  aerial  conductor  of  6  mm.  in  diameter,  and 
from  it  the  leads  to  the  various  buildings  will 
branch  off  at  eleven  places,  for  which  three  trans- 
formers of  7, 500  watts  each,  four  of  3,750  each, 
and  four  of  1,875  each,  will  come  into  use  and 
convert  the  primary  current  of  2,000  volts  into 
a  secondary  current  of  no  volts.  A  second  al- 
ternating current  machine  will  be  procured  as  a 
reserve,  and  ultimately  the  electric  light  will  be 
extended  by  means  of  a  third  machine  to  the  en- 
tire imperial  domain  Zarskoe-Selo.  The  order 
for  this  installation  of  transformers  was  given  in 
consequence  of  the  very  satisfactory  results 
which  the  Imperial  Court  Inspectors  had  obtain- 
ed after  a  year's  experimental  working  at  St. 
Petersburg. 

Municipal  Lighting  in  Massachusetts. — In 
response  to  a  request  from  the  Massachusetts 
House  of  Representatives  made  a  few  days 
since,  as  to  the  manufacture  and  sale  of  gas  and 
electric  light  by  cities  and  towns,  the  supreme 
court  of  that  state  has  sent  in  an  opinion  over- 
ruling that  of  the  attorney-general  who  decided 
that  municipalities  could  not  furnish  such  light. 
The  court  says  :  We  have  no  doubt  that  if  the 
furnishing  of  gas  and  e'ectricity  for  illuminating 
purposes  is  a  public  service  the  performance  of 
this  service  can  be  delegated  by  the  legislature 
to  cities  and  towns  for  the  benefit  of  themselves 
and  their  inhabitants,  and  that  such  cities  and 
towns  can  be  authorized  to  impose  taxes  for  this 
purpose  upon  the  inhabitants  and  to  establish 
reasonable  rates  which  the  inhabitants  who  use 
gas  and  electricity  may  be  compelled  to  pay. 
The  fundamental  question  is  whether  the  manu- 
facture and  distribution  of  gas  or  electricity  to  be 
used  by  cities  and  towns  for  illuminating  pur- 
poses is  a  public  service,  and  it  is  decided  in 
the  affirmative. 

Barcelona. — Messrs.  Siemens  and  Habke 
have  applied  for  permission  to  erect  a  central 
station  in  Barcelona. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL   PATENTS   ISSUED  JUNE 
3.   : 


429,107.  Electro-Magnetic  Locomotive.  Rich- 
ard N.  Allen,  Cleveland,  Ohio.  Filed  Jan.  24, 
1890. 

429,109.  Apparatus  for  Rectifying  Electric 
Currents.  Frank  Anderson,  Peekskill,  N.  Y. 
Filed  Nov.  20,  1889. 

429,113.  Trolley  Carrier.  Benjamin  F.  Brown, 
Boston,  Mass.     Filed  March  14,  1890. 

429.115.  Printing-Telegraph.  John  Burry, 
Boston.  Mass..  assignor  of  one-half  to  Aloys 
W-rsching,   New  York,    N.    Y.     Filed  July  25, 

429,129.  Magneto-Telephone.  Noel  B.  Gin- 
ochio,  New  York,  N.  Y. .  assignor  of  one  half  to 
Elias  M.  Green,  same  place.     Filed  Aug.  6,  1S89. 

429,133.  Fuse-Box.  Carl  E.  Kammeyer, 
Eau  Claire,  Wis.     Filed  April  1,  1890. 

429,172.  Portable  Electric  Lamp.  John  H. 
Irwin,  Morton,  Pa.     Filed  June  30,  1881. 

429.199.  Electric  Railway  System.  William 
D.  MacQuesten,  New  York.  N.  Y.  Filed  Sept. 
28,  1889. 

429.233.  Multiple  Telegraph)'.  Edward  N. 
Dickerson,  Jr..  New  York,  N.  Y. ,  assignor  to 
the  Westen  Union  Telegraph  Company,  same 
place.     Filed  May  22.  1877. 

429,251.  Cover  for  Electric  Subways.  John 
Stafford.  New  York,  N.  Y.     Filed  Mar.  19.  1890. 

429,272.  Electrode  for  Secondary  Batteries. 
Carl  Hering,  Philadelphia,  Pa.  Filed  Feb.  11, 
1889. 


NO.    429,129  — KAGNETO    TELEPHONE. 

429.273.  Secondary  Battery.  Carl  Herine, 
Philadelphia,  Pa.     Filed  May  24,  1889. 

429.274.  Electrode  for  Secondary  Batteries. 
Carl  Hering,  Philadelpha,  Pa.  Filed  May  24, 
1889.     Renewed  Apr.  18,  1S90. 

429,277.  Electric  Tramway  and  Car.  Alex- 
ander L.  Lineft",  Chiswiok,  County  of  Middlesex, 
England.     Filed  Mar.  6,  1890. 

429, 286.  Apparatus  for  Detecting  Leaks  in 
Pipes.  William  W.  Rosenfleld.  Brooklyn,  assig- 
nor to  Anthonv  Rosenfield,  New  York,  N.  Y. 
Filed  Sept.  4,  1 S86. 

429.304.  Electric  Conductor.  Henry  B.Cobb, 
Wilmington,  Del  ,  assignor  to  the  Cobb  Yulcan- 
ite  Wire  Company,  of  Delaware.  Filed  Nov. 
8,  1889. 

429.305.  Electric  Conductor.  Henry  B.  Cobb, 
Wilmington,  Del.,  assignor  to  the  Cobb  Yulcan- 
ite  Wire  Companv,  of  Delaware.  Filed  Nov.  8, 
1889. 

429.306.  Joint  for  Electric  Conductors. 
Henry  B.  Cobb,  Wilmington,  Del.,  assignor  to 
the  Cobb  Yulcanite  Wire  Companv,  of  Delaware. 
Filed  Nov.  8.  i8f 

429.307.  Underground  Conduit  for  Electric 
W  res  Henry  B.  Cobb,  Wilmington,  Del.,  as- 
signor to  the  Cobb  Yulcanite  Wire  Company,  of 
Delaware.     Filed  Nov.  8,  1889. 

429.314.  Continuously  Operated  Electric 
Motor.  William  D.  MacOuesten,  New  York, 
N.  Y. ,  assignor  to  Charles  L  Edgar,  trustee, 
Boston,  Mass.     Filed  July  S,  1889. 

429.315.  Insulator  for  Electric  Railways.  Wil- 
liam D.  MacOuesten.  New  York,  N.  Y.,  assignc  r 


to  Charles  L.  Edgar,  trustee,  Boston,  Mass  Filed 
July  15,  1S89. 

429,316.  Tension-Bracket  for  Trolley-Wires. 
William  D.  MacQuesien,  New  York.  N.  Y.,  as- 
signor to  Charles  L.  Edgar,  trustee,  Bostcn, 
Mass.     Filed  Oct.  9,  1889. 

429,31s.  Electric  Fire  Alarm  and  Extinguish- 
ing Apparatus.  Charles  E.  Ongley,  Yonkers, 
assignor  to  himself  and  Thomas  W.  Robertson, 
New  York,  N.  Y.     Filed  Dec.  27,  1S89. 

429,327.  E'ectric-Railway  Motor.  Frank  J. 
Sprague,  New  Yoik.  N.  Y. ,  assignor  to  the 
Sprague  Electric  Railway  and  Motor  Company, 
same  place.     Filed  Oct.  31,  1889. 


Filed  J 


NO.    429,327. — ELECTRIC    RAILWAY    MOTOR. 

429,330.  Electric  Call  and  Yoting  Apparatus. 
Turney  M.  Wilkins,  Miller,  S.  D.,  and  Axel.  H. 
Reed,  Glencoe,  Minn.     Filed  Jan.  16,  1890. 

429,333.  Process  of  Maintaining  a  Uniform 
Current  in  Electric  Circuits.  Julien  M.  Bradford, 
Portland,  Me.     Filed  Sept  22,  1888. 

429,377.  Telegraphy.  Shirley  M.  English, 
New  Orleans,  La  ,  assignor  of  one-half  to  Alex- 
ander F.  Wark,  same  pace.    Filed  Feb.  4,  1890. 

429.386.  Process  of  Separating  Metallic  Im- 
purities from  Graphite.  Myron  W.  Parrish,  De- 
troit, Mich.,  assignor  to  the  Graphite  Electric 
Company,  same  place,  and  John  Hutchinson, 
Jackson,' Mich.     Filed  Dec.  2,  1889. 

429,396.  Electrical  Clock-Winding  Mechan- 
ism. Charles  A.  Ward,  Waterbury,  Conn.  Filed 
Aug.  26,  1889. 

429.413.  Trolley  for  Electric  Railways.  War- 
ren S.  Blauvelt,  Asbury  Park,  N.  J.,  assignor  to 
the  Sea-Shore  Electric  Railway  Company,  same 
place.     Filed  Oct.  9,  1889. 


NO.    429,413. — TROLLEY   FOR    ELECTRIC    RAILWAYS. 

429.447.  Medical  Battery.  Franklin  P.  Hc- 
eneman,  William  A.  Hoeneman,  New  York,  N. 
Y.    Filed  Nov.   iS,  1889. 

429,483.  Electric  Railway  Signaling  Appa- 
ratus. Chas.  H.  Rudd,  Evanston,  111.,  assignor 
of  one  half  to  James  W.  White.  James  Clarence 
White,  and  Henry  M.  Lewis,  trustees,  Philadel- 
phia, Pa.     Filed  March  24,  1890. 

429  490.  Field-Magnet  for  Dynamos.  Ed- 
mund Wagemann,  Little  Rock.  Ark  .  assignor 
of  six-sevenths  to  John  D.  Adams,  Dean  Adams, 
Oscar  Davis,  John  W.  Davis,  Hoiace  G.  Allis, 


and  John   B.  Jones,  all  of  same  place. 
Sept.  16,  1S89, 

429,534.  Manufacture  of  Carbon  Filaments. 
Achill  s  de  Khotinsky,  Gelnhausen,  Prussia, 
Germany.     Filed  Feb.  3,  1890. 

•*29o35-  Manufacture  of  Carbon  Filaments.  A 
Achilles  de  Khotinsky,  Gelnhausen,  Pruss^fl 
Germany.     Filed  Feb.  3,  1890. 

429,559.     Electric-Heating  Apparatus.    Charle* 
E.  Carpenter,    Minneapolis.  Minn,     assignor  byt] 
direct  and  mesne  assignments,  to  the  Carpenter- 
Nevens  Electro  Heating  Company,  same  place.) 
Filed  Dec.  17,  1889. 

429  560.    Electric-Heating  Apparatus.  Charles*, 
E.  Carpen  er,   Minneapolis,   Minn.,  ass'gnor  ^M 
direct  and  mesne  assignments,  to  the  Carpenter- 
Nevens   Electro-Heating  Company,  same  plactj 
Filed  Dec.  17.  1SS9. 

429.561.  Electric  Soldering-iron.    Charles  E 
Carpenter.  Minneapolis,  Minn.,  assignor,  by  di- 
rect  and  mesne  assignments,  to  the  Carpentern 
Nevens  Electro-Heating  Company,  same  place,' 
Filed  March  1  >.  1890. 

429.562.  Method  of  Electric  Heating.  Chas.. 
E.  Carpenter,  Minneapolis,  Minn.,  assignor, 
by  direct  and  mesne  assignments,  to  the  Car- 
penter-Nevens  Electro-Heating  Company,  same 
place.     Filed  March  18,  1890. 

429,573.  Electric-Arc  Lamp.  Chaur.cy  F. 
Keller,  Lima,  Ohio,  assignor  of  one-half  to  Frank 
Buchanan,  same  place.     Filed  Jan.  11,  1S90. 

429,576.  Printing-Telegraph.  Andrew  T.  Mc- 
Coy, Boston,  Mass.,  assignor  to  John  Anderson, 
New  York,  N.  Y.     Filed  Oct  17,  1887 


NO.    429,583. — ELECTRICAL    CONVERTER. 

429,577.  Printing-Telegraph.  Andrew  T.  Mc 
Coy.  Boston.  Mass..  assienor  10  John  Anderson. 
New  York.  N.  Y.     Filed  Oct  - 

429.582.  Electric  Railway-Signal.  Homer 
A.  Parrish,  Jackson  a  signor  to  the  Parrish  Elec- 
tric Track  Signal  Company,  Detroit,  Mich.  Fil^ 
Feb.  19.  1890. 

429.583.  Electrical  Converter.  GustavPfaoB 
kuche,  Cleveland,  Ohio.     Filed  Sept.  : 

429.584.  Fuse  B  x     Nathan  S.  Possons.  Cle- 
veland, Ohio,    assignor   to    the    Brush    r 
Company,  same  place.     Filed  May  22.  1S89. 


The  Electromotor  Ele.  trical  Works. — At  the 
Heaton  Works  of  Messrs.  C.  A.  Parsons  &  Ca, 
the  whole  of  the  machnery  has  now  for  some 
time  past  been  run  by  an  eectromotor,  the  cur- 
rent for  which  is  obtained  from  dynamo  ma- 
chines and  engines  that  are  running  forte- 
poses,  and  the  exhaust  steam  of  «hch  :s  em- 
ployed  to  heat  the  shops.  The  economy  of  t^j 
arrangement  is  obvious. — London  Electric. 

The  Telephone   in   Melbourne. — The  A 
Han  papers  state  that  shortly  direct  telephon< 
communication  will  be  established  between  the 
headquarters  of  the   Melbourne  and  Suburbai 
Fire  Brigades'  Association  and  every  suburb. 

Electric  Lighting  Activity'  in  London. — Tru 
Highways  Committee  of  the  London  Counci 
report  that  there  are  applications  for  the  layin: 
of  mains  in  no  less  than  152  streets,  all  westo 
the  law  courts. 
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ANSWERS  TO  INQUIRIES. 


Editor  Electric  Age  :  Will  you  please  state, 
rough  your  valuable  paper,  what  is  the  cause 
light  in  an  electric  lamp,  and  oblige 
Pawtucket,  R.  I.  A  Studfnt. 

Answer  :  Whenever  resistance  to  electric  ac-- 
pn,  or  in  other  words,  to  the  free  passage  of 

e  electric  current  is  interposed  in  a  circuit, 
pat  is  developed  at  that  point.     If  the  current 

large  enough  light  will  be  produced.     Heat 


always  precedes  light.  Electric  resistance,  or 
friction,  is  analogous  to  mechanical  friction. 
Heat  is  developed  in  either  case,  and  the  greater 
the  friction  the  greater  the  heat,  and  finally,  light 
will  be  produced. — Ed.  Electric  Age. 

D.  W.  M.  asks  what  is  the  meaning  of  "  mag- 
netic lag  ?" 

Answer  :  It  means  the  inability  of  a  magnet 
core  to  instantly  lose  or  acquire  magnetism  :  it 
is  magnetic  inertia. — Ed.  Electric  Age. 


T.  F.  CLOHESEY, 

■  Electrical  Engineer. 


Southwestern  Agent  Detroit  Motor  Company. 


NEW  YORK    LIFE   BLDG., 

Kansas  City,  mo. 


Dynamo. — A  twelve-light  Arc  Dynamo,  with 
elve  single  Lamps,  all  in  good  order.  Price, 
joo  cash.     T.  R.   PROCTOR,  Utica,  N.  Y. 


utfits   to   run    INCANDESCENT    LAMPS   from 
25  to  300  hours. 

Send  for  Illustrated  Catalogue  and  Testimonials. 

r-A.JS.     H-     HVTA-SOnNT, 

Manufacturing  Electrician, 
Office,    63    Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,   BROOKLYN,   N.  Y. 


EDISON    LAMPS, 

Y%    TO    36    C.&.XTDT-E    POWER. 
2^     TO    40    VOLTS. 


For    Battery    or    Dynamo. 

These  Lamps  can  be  used  in  series   on   dynamo  circuits 
for  all  kinds  of  decorations  and  displays. 

WE  WILL  SEND  FREE,  CATALOGUE  E. 

which  gives  prices  and  descriptions  of  lamps,  and  directions 

HOW  TO  MAKE  A  CHEAP  BATTERY 

to  run  them.     Any  intelligent  boy  can  make  these  batterie 
under  these  directions. 

EDISON  LAMP  CO.,  Harrison,  N.J. 


OBTAINED  IN  UNITED  STATES.  CANADA,  GREAT  BRITAIN. 

AND  ALL  FOREIGN   COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  C0PYRI6HTS  REGISTERED. 

Examinations  and   Reports   as  to   validity.     Searches  made.     In- 
fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.    Advice  on  Patent  Laws,  etc. 
Twenty  years'  experience. 

R.  A.  KELLOND,  Solicitor  &  Expert, 

Offices,  63  Broadway,  X.  Y. 

Branches:  Washington,  D.   C„  and  Montreal,   Canada. 
Agencies  in  all  Foreign  capitals. 


SPECIAL,    ItfOTICE, 

VOL.   VII  and  VIII, 

PROCEEDINGS  OF  THE 


=  e  W|  National  Electric  Light  Ass'n  Conventions, 


Held  at  Xiagara  Falls  and  Kansas  City, 

Will  be  published  in  July  (in  book  form,  cloth  bound). 
It  has  been  decided  to  accept  a  few  pages  of  appropriate  adver- 
tising.    This  matter  has  been  placed  In  charge  of  the 

MAN'F'R'S  ADVERTISING   BUREAU, 

Bkj™.  r-  Western,  m   liberty  st.,   New  York 

Proprietor. Write  for  Particulars. 


The  WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most  accurate,   reliable  and  sensitive  port- 
ible  instrument  ever  offered.     A  large   variety  of  ranges   to   meet  the 


equirements  of  all  kinds  of  work.     Address : 

Weston  Electrical  Instrument  Co. 


Send  for  Illustrated    Catalogue. 


114  William  St.,  NEWARK,  N.  J. 


OUR    IMPROVED 
A/OOD    BOX    BELL, 

*ITM  COVER    REMOVED. 


WE   ARE 

Manufacturers    of   all  Kinds 

OF 

Electrical  Apparatus. 

THE  HOLTZER-CABOT  ELECTRIC  CO,, 

Office  and  Warerooms.  1 1 1  Arch  St., 

BOSTON,    MASS. 

Spicial   S  Baker,  Balch  &  Co.,  Seattle,  Wash. 
Agencies\Y&\i\   Seller's   Electric    Works,  San    Francisco,  Cal. 

WHERE     A     FULL     LINE     OF     OUR     GOODS     IS 
CARRIED   IN   STOCK. 


THE   CELEBRATED 

HOLTZER     CYLINDER 

BATTERY. 


-FACTORY  :  BEOOKLINE,  MASS.- 


Enclose  Business  Card  and  send  for  Illustrated  Catalogue. 


WEBSTER'S 

UNABRIDGED 

ANCIENT  EDITION. 

A  so-called  "Webster's  Unabridged 
Dictionary  "  is  being  offered  to  the  public 
at  a  very  low  price.  The  body  of  the  book, 
from  A  to  Z,  is  a  cheap  reprint,  page  for 
page,  of  the  edition  of  1847,  which  was  in 
its  day,  a  valuable  book,  bnt  in  the  pro- 
gress of  language  for  over  FORTY  YEARS, 
has  been  completely  superseded.  It  is 
oow  reproduced,  broken  type,  errors  and 
all,  by  photo-lithograph  process,  is  printed 
on  cheap  paper  and  flimsily  bound.  A 
brief  comparison,  pago  by  page,  between 
the  reprint  and  the  latest  and  enlarged 
edition,  will  show  the  great  superiority 
of  the  latter.  These  reprints  are  as  out 
of  date  as  a  last  year's  almanac.  No  hon- 
orable dealer  will  allow  the  bnyer  of  such 
to  suppose  that  he  is  getting  the  Webster 
which  to-day  is  accepted  as  the  Standard 
and  THE  BEST,— every  copy  of  which 
bears  our  imprint  as  given  below. 
t&~  If  persons  who  have  been  induced  to 
purchase  the  "  Ancient  Edition"  by  any 
misrepresentations  will  advise  us  of  the 
facts,  we  will  undertake  to  see  that  the 
seller  is  punished  as  he  deserves. 

G.  &  C.  MERRIAM  &  CO. 

SPKXNGFIEI.D,  MASS. 


R.  D.  WILSON  &  CO, 

Pbomotees  and  Dealebs  in 

Eleetrie  Securities 

EXCLUSIVELY, 

Offer     a   limited    number    of  shares   of  the 

treasury  stock  of  the 

New  England  Printing  Telegraph  Co, 

CAPITAL,  $1,500,000.        PAR  VALUE,  $50. 

Pbesident,  Fbank  B.  Dole,  Boston. 
Directors:— Frank  B.  Dole.  James  P.Cook,  Boston- 
George  W.  Slade,  Fall    Biver  ;  Abner  McKinley, 
Canton,  Ohio  ;  P.  S.  Jennings,  New  York. 


This  Company  is  the  Licensee  of  the 

ESSICK  PRINTING  TELEGRAPH  SYSTEM 

FOE  THE  NEW  ENGLAND  STATES. 


The  Office  of  the  Parent  Company  is  at 
171  Broadway,  New  York,  where  the  system 
may  be  seen  in  operation  on  a  line  to  Boston. 

Correspondence  invited.  Further  inform- 
ation furnished,  and  an  exhibition  of  the 
system  may  be  seen  at 

113  DEVONSHIRE  STREET, 
Room  21.  BOSTON,     MASS. 


The  Largest  Order  the  U.S.  Gover  merit 

gjaBiffi         /  Ever  placed  for  Writing  Maehines  was  for  the 

~  'National"*!!,!. 

Irrespective    of  price,    the    BEST    and    MOST 
COMPLETE  Writing  Machine  Made. 

SbOiUU     Portable  Office  die.    SoOlOO 
EVERV  MACHINE  GUARANTEED. 

NATIONAL  TYPE  WRITER  CO. 

Manufacturers  and  Sole  Agents, 

715-719  Arch  St..  Philadelphia.  Pa..  U.S.A. 

Send  for  illustrated  Pamphlet,  giving  fa«-»iruile 
of  keyboard. 
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"SAMSON" 
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000GC        30OC. 

U.  S.  Letters  Patent  Pending. 
Size,  3 %  x  il/2  x  6  inches. 


nROVES  A,  MOST  DECIDED  SUCCESS  IN  AMERICA. 

'  ITS  GREAT  WORKING  POWERS  AND  DURABILITY 

Are  everywhere  acknowledged  by  those  who  use  it.    An  examination  of  th°  Battery  will  at  once 
satisfy  Practical  Electricians  of  its  superiority  over  other  Open- Circuit  Cells. 


•    •••*•• 


In  France,  whete  the  Leclanche  Battery  originated  and  flourished,  the  SAMSOX  now  takes  the  lead. 
America,  too.  demands  the  best :  and  as  she  a  lopted  the  Leclanche,  so  she  now  receives  the  SAMPSON,  the 
latest  improvement  and  highest  advance  in  open-circuit  batteries,  into  her  special  favor.  Its  rapid  introduc- 
tion and  sale  in  the  United  States  marks  a  new  era  for  battery  useis  who  have  been  seriously  annoyed  by 
the  unce  tainty,   and  burdened  with  the  consequent  high  cost  of  battery  power. 

What  merit  has  the  "Samson"  Battery  J£B«  X£*SnS 

growing  favor  here:  Its  remarkable  endurance  and  long  life  render  it  especially  valuable.  First. — There 
is  no  prism  or  porous  cup  to  wear  out.  Second  — Its  Corrugated  Carbon  Vase  is  inexhaustible.  Third. 
— Its  Cylindrical  Zinc  wtjghs  three  times  more  and  has  a  surface  fifteen  times  greater  than  the  Leclanche 
Zinc.  Fourth  — Its  very  porous  and  large  surfaced  Carbon,  encircled  by  its  cylindrical  zinc,  reduces  the 
internal  res  stance  to  almost  nothing,  thus  greatly  increasing  its  available  current  strength.  It  is  not 
'a  Carbon  Battery,''  in  the  technical  sense  of  that  term;  its  Carbon  Vase  is  made  hollow  and  filled  with 
a  depolarizing  material. 


«._>•••••. 


Practical    Electricians 


Enthusiastically 
adopt 


The    "SAMSON." 


No  higher  praise  could  be  accorded  it  than  the  continued  and  constantly  increasing  orders  received  from  those  who  earij 
ventured  to  try  it.    Indeed,  it  is  now  quite  the  conservative  thing  to  use  the  SAMSON  Batter)-. 

After  all,  it  is  simply  a  matter  of  dollars  ai'd  cents.  As  for  instance,  if  the  Leclanche  costs  65  cents  and  the  SAMSON  75  cents,  bat 
lasts  three  times  as  long,  and  requires  only  half  the  care  and  attention,  you  don't  need  higher  mathematics  to  help  you  to  determine  which  9 
will  pay  you  best  to  use  !  Experience  here  and  abroad,  as  well  as  scientific  opinion  and  common  sense,  teach  that  the  SAMSON  will,  on  an  average, 
outwear  two  cells  of  the  best  "  Disque  "  Leclanche  !  At  any  rate,  it  won't  cost  much  to  verify  these  statements,  and  it  is  especially  im- 
portant to  battery  users  to  know  the  real  merits  of  this  King  of  Open-circuit  cells. 

SEND    FOR    CIRCULARS,    PRICE    LISTS,    ETC. 


The  Electric  Gas  Lighting  Company, 


19o    Devonshire    Street.    Boston, 


LOUIS   W.  BURNHAM,    Vice-Pres     and    Manager. 


SOLE  MANUFACTURING  ACENTS  FOR  THE  UNITED  STATES. 


HIGHEST  AWARD! 

FOR    ELECTRIC 

PARIS. 


ONLY  GOLD  MEDAL 

BATTERIES. 
1889, 


:E3:x:-e>  osition. 

GONDA 


CALIGRAPH  j  B  SABINE 

GREATEST  SPEED!  CODMSELOB  AT  LtW. 

BEST    FOR     MANIFOLDING.  ™        ,     .        ,     p     ,        , 

100,000  oa,l>  users.  JjlOllIlUU     ldlOlll 


AND 


AXO 


THE  STANDARD  BATTERIES    nil  V    OF  THE  WORLD. 

THE  LECLANCHE  BATTERY  CO.,  149  W.  18th  Street,  N.  Y. 


S.  W.  REESE  &  CO.. 

MANUFACTURERS   OF 

Nickel  and  Brass  Name  Plates.  Checks.  Ac. 

For  Electrical  Apparatus.     We  make  a  specialty  of 

furnishing  Name  Plates,  ic.  to  manufacturers 

and  dealers.    84-page  Catalogue  free. 

Office,  29  Ctaorcb  Street,  New  Fork. 


Haadquartars  for  Typewriter  Supplias. 

RIBBONS.  CARBON.  MANIFOLD  TISSUES 


AND     *     FULL     LINE     OF 


TYPEWRITER  LINEN  PAPERS, 
Specially  selected  for  U6e  o  i  all  Typewrit  r  ala- 
nines. Please  send  for  sample  books  and  prices  to 


THE  S.  T.  SMITH  COKPAIY, 


U  Part  Place,  I.  Y. 


GOLD  AND  STOCK  LIFE  INSURANCE  ASSOCIATION. 

THIRTEENTH   YEAR  = 

For  Telegraphers  and  Others  in    Electrical  Service. 

INITIATION  FEE,  $1.00.    DUES,  50c  per  Month.  INSURANCE,  $600.00. 
In  Payments  of  $50.00  per  Month  for  One  Year. 
WM.   J.   DEALT,  Secretary, 
(Room  58.)  195   Broadway,   New  York. 


THE    MOST    DURABLE. 

Single  Case.        No.  1,  §70.00 

Doable  Case,         "     2,      .  .  .  85. OO 

New  Special,        >'     3,  -  -  .    100.00 

For   account   of  speed  contests   and 

Circulars,    address 

THE    AMERICAN    WRITING    MACHINE    CO., 

HARTFORD,   CO\>". 

BRANCH   OFFICES:     237   BROADWAY,  New  YORK. 

14    West    4th    Street,    Cincinnati,    O. 

1003  Arch  Street,  Philadelphia. 

English   Factory,  Coventry,  England. 


I8l     BROADWAY, 
New  York. 
Specialty     Electrical      Pater 


TelegrajMol 

I  am  prepared  to  furnish  any 
ber  on  short  notice,  both  cedar 
cypress.    Parties  wishing  to  bnj 
save  money  by  giving  me  a  chan 
bid  before  they  do  so. 

A.    BUSHNELL 

S.  E.  Cor.  9th  and  Broadway, 

KANSAS  CITY, 


The  Telegraphers'  Mutual  Benefit  Associatioi 

A  FRATERNAL  LIFE  INSURANCE  SOCIETY. 

INSURANCE.     Sl.OOO. 

TWENTY-THIRD  YEAR. 
For    Particulars,    Address   THOMAS    E.   FLEMING,    Secreta 

BOX    3175,    TSTETW    YORK. 
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THE  PHONOGRAPH. 


Recently  a  la'est  improved  phonograph  was 
placed  in  the  office  of  this  paper,  and  it  is  doing 
very  good  service  in  the  way  of  lightening  the 
burdens  of  clerical  work.  It  is  unquestionably 
a  very  valuable  instrument  for  the  use  of  business 
men,  as  it  will  save  a  vast  amount  of  valuable 
time  to  the  user.  It  will  find  its  greatest  use,  of 
course,  among  those  who  have  large  correspon- 
dence, or  a  great  deal  of  writing  to  do.  It  is 
always  ready  to  receive  any  matter  that  requires 
dictation,  and  the  typewriter  can  copy  from  it  at 
any  time.  It  will  readily  be  understood  how 
convenient  this  is  to  a  business  man. 

We  find  the  use  of  the  phonograph  largely  ex- 
tending among  bu-iness  houses.  One  firm  of 
brokers  do  vn  town  are  using  no  less  than  five. 
The  possibiliti  s  of  the  phonograph  as  a  means 
of  intercommunication  of  knowledge  have  been 
discussed  in  every  newspaper.  One  of  the  great 
features  in  the  u-e  of  the  imchine  is  that  the 
business  man  can  have  a  phonograph  at  his 
home.  In  the  evening  he  can  dictate  his  cor- 
respondence into  it  at  home,  and  in  the  morn- 
ing carry  the  cylinders  to  his  place  of  business. 
There  the  typewriter  can  transcribe  the  corres- 
pondence. 

This  is  just  one  instance  of  how  the  phono- 
graph can  be  used  to  save  much  time.  Many 
others  will  readily  suggest  themselves. 

Mr.  Milton  F.  Adams  is  a  special  agent  of  the 
phonograph  company,  and  he  is  the  right  kind 
of  a  man  to  acquaint  business  men  with  its 
value.  The  phonograph  is  a  practical  thing  for 
business  men,  and  we  predict  thit  before  very 
long  they  will  be  as  common  in  business  houses 
as  telephones  now  are. 

Not  only  is  it  valuable  for  the  uses  outlined 
above,  but  there  is  another  field  in  which  it 
promises    to    play    an    important    part.     It  is 


destined  to  become  an  important  adjunct  of  the 
telephone,  and  it  will  be  possible,  no  doubt  be- 
fore very  long,  to  connect  the  phonograph  with 
the  telephone,  and  receive  a  record  of  the  con- 
versation on  the  wax  cylinder.  The  va'ue  of 
such  an  arrangement  to  a  business  man  could 
not  be  estimated,  and  the  two  great  inventions 
harnessed  together  are  going  to  perform  wonders 
that  were  never  dreamed  of. 


Storms  — Sergeant  Dunn,  the  signal  service 
officer  in  this  city,  on  June  9,  told  the  members 
of  the  Academy  of  Sciences  in  Hamilton 
Hall,  Columbia  College,  in  a  lecture,  why 
our  climate  is  changing.  In  his  opinion 
the  switching  off  of  storms  from  the  vi- 
cinity of.  New  York  is  due  to  the  irrigation 
of  the  Western  lands.  "All  storms,"  says 
Sergeant  Dunn,  "like  electric  currents,  follow  a 
path  of  the  least  atmospheric  resistance.  An 
increase  of  moisture  offers  extra  attraction." 
This  simple  statement  will  enable  many  to  ob- 
tain a  better  understanding  of  the  appaient 
freaks  of  s'.orms.  It  is  a  well-known  fact  that 
storms  do  follow  a  water  course,  and  this  ac- 
counts for  their  branching  off  when  they 
seem  to  be  coming  or  going  straight  ahead  in 
our  path.  This  fact  is  frequently  lllustraed  in 
our  own  observation.  Frequently  storms  have 
come  from  the  east  and  as  soon  as  they  s'rike 
the  wattrs  of  New  York  Bay  they  seem  to  either 
divide  or  turn  off  and  fol  ow  the  water.  It  not 
infrequently  happens  that  Staten  Island  wib  re- 
ceive a  drenching  rain  and  som  times  a  severe 
storm,  while  in  New  York  City  not  a  drop  of 
rain  will  fall,  nor  are  there  any  oihtr  atmos- 
pheric disturbance  s.  It  was  in  such  a  storm  as 
this  that  Commodore  Garner  and  his  wife  lost 
their  lives  a  few  years  ago  by  the  capsizing  of 
their  yacht,  the  "  Mohawk,"  which  was  caught 
in  a  squall  off  Staten  Island.  This  storm  was 
seen  from  New  York  but  not  felt  in  the  least. 
Sergeant  Dunn  is  quite  an  expert  at  weather 
guessing  which  is  about  the  most  uncertain 
kind  of  gurss  work  known  to  man.  There  is  a 
vast  amount  to  learn  yet  about  storms — their 
origin,  probable  violence,  etc.,  and  it  is  sare  to 
say  that  if  we  could  have  more  such  men  as  the 
Sergeant  we  would  know  a  great  deal  more  about 
atmospheric  distuibances. 

National  Electric  Light  Association. — Mr. 
Allan  V.  Garratt,  Secretary  and  Treasurer  of  the 
National  Electric  Light  Association,  has  sent  out 
two  circulars  to  members  in  reference  to  matters 
connected  with  the  next  convention  of  this  asso- 
ciation. Two  classes  of  questions  are  asked  in 
the  circulars  : 

1.  Are  you  willing  to  furni-h  a  paper  for  the 
August  Convention,  to  be  held  at  Cape  May  ?  If 
so,  on  what  subject? 

What  subject  wou'd  you  suggest  for  the  com- 
mittee to  endeavor  to  secure  a  paper  on  ? 

Who  would  you  suggest  as  most  desirable  to 
furnish  a  paper  on  the  above  subject  ? 

2.  Are  you  operating  electric  light  or  power 
through  underground  conductors? 

Are  you  willing  to  furnish  this  Association  in- 
formation about  same  ?  (Names  to  be  kept 
private,  if  so  desired. ) 

Papers  must  be  in  the  hands  of  the  Committees 
on  Papers  and  Underground  Conduits  and  Con- 
ductors by  July  3d  next. 

Mr.  J.  E.  Lock  wood,  21  Rowland  street,  De- 
troit, Mich.,  is  the  chairman  of  both  committees, 
to  whom  replies  to  the  questions  should  be  sent 
in  order  to  save  time. 

The  Interior  Conduit  and  Insulation  Com- 
pany.— We  print  el-ewhere  in  this  issue  an  inter- 
esting article  concerning  the  above  named  com- 
pany. As  is  already  well-known  this  company 
manufactures  tubing  or  conduits  for  electric 
wires,  of  material  that  is  at  once  insulating,  heat 
resisting  and  waterproof.  There  can  be  no  ques- 
tion that  a  building  wired  through  this  tubing  is 
as  safely  protected  aga  nst  all  dangers  attending 
the  use  of  large  electric  currents  as  it  is  possible 
to  make  it.     It  is  a  fact  that  it  is  an  absolute  im- 


possibility to  fire  a  building  designedly  or  ac- 
cidently  when  the  wires  are  run  through  these 
tubes.     The   inventors   indeed   struck   a   happy 
thought  when  they  conceived  this  conduit  sys- 
tem   of   wiring,    and   insurance   companies    will 
appreciate  its  va'uable  features.     Last  February 
its  value  was  practically  demonstrated    in    this 
city  before  a  body  of  fire  underwriters  from  Bos- 
ton, Philadelphia  and  other  places.     The  impres- 
sion then  made  was  very  favorable.     Very  many  ■ 
of  the  modem  buildings  are  conduited  by  this 
system,  and  they  are  sife  for  all  time  against  fire 
from   abnormal    currents.      The   lime   is   coming 
when  electricity  will  be  used  as  much  as  gas  for 
domestic  lighting,  as  well  as  for  street  and  store 
lighting   and   the   various    other    purposes.      To 
secure  complete  immunity  from  fire,  it  is  quite 
necessary  to  avail  of  the  piotection  afforded  by 
the  use  of  conduits  of  this  class.     The  conduct- 
ing wires  may  fuse  within  the  tube,  or  become 
red  hot,    but  the  danger  that  might   otherwise 
result,  is  in  this  case  wholly  confined  to  the  in- 
t<r;or  of  the  tubing  and  cannot  in  any  possible 
way  be  communicated  to  the  building  itself.     The 
ease  with   which  wires  can  be  withdrawn  from 
the  tubes  and   re-run  is  another  great  feature  of 
the  system.     The  system  is  based  on  common 
sense  principles,  and  on  account  of  its  simplicity 
it  would  be  very  natural  to  ask  why  it  had  not 
be-n  thought  of  before.     But  the  reply  to  that  is, 
it   was  indented    when   there   was  need  for  it. 
Necessity  was  the  mother  of  this  invention,  as  in 
all  otheis. 

Convention  of  Railroad  Telegraph  Superin- 
tendhnts. — An  important  Convention  of  Railroad 
Telegraph  Superintendents  began  on  Wednes- 
day last,  June  1 8th,  at  Niagara  Falls.  A  full  re- 
port of  the  proceedings  will  be  published  in  our 
next  issue.  Railroad  telegraph  superintendents 
are  wide-awake  gentlemen  and  are  always  on  the 
lookout  for  anything  new  and  valuable  in  their 
line.  The  roads  they  represent  are  not  slow  in 
taking  hold  of  any  electrical  or  mechanical  in- 
vention that  has  merit.  Theie  are  many  me- 
chanical problems  in  railroad  operations  to  be 
solved,  and  managers  generally  look  to  electrical 
engineers  for  the  solution  of  these  difficulties. 
The  simplification  of  the  movement  of  trains  is 
one  of  these,  and  it  is  by  the  knowledge  and  ex- 
perience of  the  telegraph  supeiintendents  that 
the  value  of  these  inventions  is  passed  upon. 
Everything  new,  that  has  real  merit,  should  be 
brought  to  their  attention. 

Welding  Machines. — It  is  generally  supposed 
that  when  the  government  orders  a  thing  it  is 
after  that  thing  has  been  tested  and  found  to 
meet  all  requirements.  The  Thomson  electric 
welding  machines  come  within  this  category. 
The  Thomson- Houston  Electric  Company  of 
Lynn,  Mass.,  have  just  closed  contracts  with  the 
government  for  welding  machines  for  the  New 
York  and  Norfolk  navy  yards.  The  Pennsyl- 
vania Railroad  has  also  closed  a  contract  (or  such 
a  machine  lor  their  West  Philadelphia  shops.  It 
is  only  a  matter  of  time  when  electric  welding 
machines  will  be  found  in  every  well-regulated 
foundry  and  iron  working  establishment. 

Works  Shut  Down. — The  Graphophone  Works 
at  Colt's  factory,  Bridgepoit,  Ct.,  are  now  en- 
tirely shut  down.  This  is  due  to  the  recent  pur- 
chase by  the  Edison  Phonograph  Company.  The 
machinery  is  being  taken  out,  and  will  be 
divided  among  the  different  factories  of  the 
Edison  Phonograph  Works.  Of  the  seventy 
men  who  were  employed,  some  have  found 
situations  at  Colt's,  others  at  Pratt  &  Whitney's, 
the  Hartford  Machine  Screw  Company  and  other 
places. 

Water-Power. — The  Falls  of  Montmorency, 
nine  miles  below  Quebec,  supplies  the  power  to 
drive  Thomson-Houston  arc  dynamos  and  al- 
ternating current  incandescent  machines  used 
in  lighting  the  city. 

Belting. — At  a  recent  meeting  of  belting 
manufacturers  held  in  Chicago,  it  was  decided 
to  increase  the  price  of  belting.  The  new  list 
will  go  into  effect  July  1st  next. 
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THE 


GAYNOR    FIRE    ALARM    SIGNAL 
SYSTEM. 


The  larger  a  community  grows  the  greater 
becomes  the  necessity  for  adequate  protection 
against  the  ravages  of  fire.  Much  thought  has 
been  given  to  this  subject,  and  various  methods 
of  accomplishing  the  desired  end,  have  been  the 
result  Fires  cannot  be  prevented  in  any  com- 
munity, no  matter  how  careful  the  inhabitants 


Signal  System,  represented  by  the  Gaynor  Elec- 
tric Company,  of  Louisville,  Ky. 

A  fire  alarm  system,  to  be  efficient,  must  be 
rapid,  accurate  and  reliable.  The  Gaynor  sys- 
tem possesses  all  of  these  meritorious  points, 
and  it  is  claimed  for  it  that  it  is  the  most  perfect 
system  produced. 

The  signal  box  used  in  this  system  is  a 
model  of  its  kind,  and  possesses  a  very  valuable 
feature.     The  act  of  inserting  the  key  into  the 


wheel  revolves  and  thereby  transmiis  the  num- 
ber of  the  box  four  times  in  rapid  succession, 
the  Spring  Tension  Indicator  turns,  showing  an- 
other alarm  has  been  sent  in  from  that  box,  the 
detent  lever  resets  itself,  and  in  doing  so  shunts 
the  bell.  Thus  the  box  is  again  ready  for  its 
work.  The  train  runs  rapidly,  consuming  but 
little  time  in  accurately  transmitting  to  the  de- 
partment the  box  number.  An  efficient  light- 
ning  arrester   is   provided   which    protects    the 


PIG.     I. GAYNOR    FIRE    ALARM    SIGNAL    SYSTEM — INTERIOR    VIEW    OF    SIGNAL    BOX. 


are.  This  being  so.  it  simply  remains  for  us  to 
devise  means  to  extinguish  tires  as  quickly  as 
possible,  to  prevent  loss  of  property,  and.  per- 
chance, loss  of  life.  The  Fire  Department 
found  in  most  all  small  places  and  in  all  large 
places  is  maintained  for  this  purpose,  and  one 
of  the  great  adjuncts  of  a  fire  department  is  the 
telegraph. 

The  sending  of  fire  alarms  by  telegraph  is  one 
of  the  most  valuable  uses  elect' icity  was  ever 
put  to.  Many  systems  have  been  devised  to  ac- 
complish this  result  in  as  reliable  and  simple 
manner  as  possible.  One  of  the  most  reliable 
and  efficient  of  these  is  the  Gaynor  Fire  Alarm 


door  to  unlock  it  causes  the  alarm  to  be  sent  in. 
This,  it  will  be  easily  understood,  frequently  saves 
a  great  deal  of  valuable  time,  particularly  if  the  per- 
son who  is  undertaking  to  send  in  the  alarm  is  un- 
familiar with  the  operation  of  the  system,  and 
performs  his  task  with  a  good  deal  of  hesitation 
for  fear  he  is  not  doing  the  thing  right. 

Figure  i  shows  the  internal  mechanism  of  the 
box.  Instantly  the  detent  lever,  shown  just  be- 
low the  round  movement  case,  is  pressed  down- 
ward, the  whole  mechanism  is  set  in  operation, 
the  bell  is  automatically  cut  into  circuit,  ringing 
its  box  number,  that  the  person  giving  the  alarm 
may  know  that  it  is  properly  acting,  the  circuit 


mechanism  against  damage  from  lightning. 

Fig.  2  shows  the  register,  on  which  the  sig- 
nals are  received.  The  number  of  the  box  from 
which  the  signal  comes  is  registered  on  the 
tape.  The  register  can  be  connected  to  one, 
two,  three  or  four  circuits,  and  will  proper. y  re- 
cord the  box  numbers  even  if  two  or  more 
alarms  are  sent  in  simultaneously. 

Fig.  3  illustrates  the  combined  gong  and  in- 
dicator. Double  blows  and  missed  strokes 
are  evils  ordinarily  met  with,  but  this  instru- 
ment is  perfectly  reliable  in  this  respect,  and 
has  a  larger  range  of  action.  It  will  sound 
equally  reliably  fast  or  slow  signals. 

(To  be  continued). 
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AUTOMATIC  WIRE  CALCULATOR. 


One  of  the  most  important  problems  engross- 
ing the  every  day  attention  of  the  practical  wire- 
man  is  the  proportioning  of  the  size  of  the  wire 
necessary  to  be  used  both  in  the  interior  of 
buildings  and  outside,  to  carry  safely  and  eco- 
nomically the  amount  of  current  requisite  for  a 
given  number  of  incandescent  lamps. 

Most  of  the  wire  houses  have  issued  a  chart 
of  some  character  to  help  the  wire-man  in  this 
difficult  part  of  his  vocation,  but  the  charts  for 
the  most  part  are  large  and  cumbersome,  cannot 
readily  be  handled,  and  fail  to  fill  completely  the 
wants  in  ths  direction. 

In  order  to  meet  the  demand  for  an  Automa- 


FIG.    I.       NORMAL  POSITION. 

tic  Wire  Calculator,  one  that  can  be  readily  car- 
ried in  a  small  space  in  the  pocket,  handled 
quickly,  and  conveniently  in  most  any  position, 
and  one  which  will  make  an  infallible  calcula- 
tion, Tne  E.  S.  Greeley  &  Company  of  New 
York  have  issued  such  a  device,  which  consists 
of  two  discs  of  stiff  cardboard  of  unequal  size, 
the  smaller  one  being  mounted  in  the  centre  of 
the  larger  and  made  to  revolve  thereon.  On  the 
back  of  the  larger  cardboard  are  full  directions 
for  the  use  of  this  unique  and  useful  tool.  The 
one  shown  in  the  accompanying  illustrations  is 
arranged  for  the  calculation  of  wire  for  a  current 
of  no  volts,  and  we  understand  that  there  is  also 
another  one  in  preparation  arranged  for  55  volts. 


FIG.    2.       CALCULATION  MADE. 

The  process  of  calculation  is  shown  in  the 
illustrations,  figure  1  showing  the  two  discs  in 
their  normal  position,  and  figure  2  showing  the 
calculation  determining  the  size  of  wire  suitable 
for  use  to  carry  a  current  5,00c  lamp  feet.  The 
lamp  feet  are  obtained  by  multiplying  the  foot 
distance  by  the  number  of  lamps  ;  that  is,  50 
lamps  at  100  feet,  or  10  lamps  at  500  feet,  or  500 
lamps  at  10  feet,  when  multiplied  one  with  the 
other  give  5,000  lamp  feet.  It  is  then  only 
necessary  to  turn  the  inside  dial  until  the  figure 
five  on  the  scale  of  the  inside  disc  comes  oppo- 
site the  arrow  which  is  upon  the  outside  disc, 
which  operation  is  shown  in  figure  two  of  our 
illustrations.  When  this  has  been  done  the  ar- 
row upon  the  inside  disc  will  point  to  the  size  of 
wire  which  it  is  desirable  to  use  and  which  in 
the  accompanying  illustration  is  shown  to  be 
No.  10  for  a  5  per  cent,  drop,  No.  13  for  a  10  per 
cent,  drop,  and  No.  14  for  a  15  per  cent.  drop. 


We  do  not  see  how  this  ready  and  accurate 
calculator  can  fail  to  be  of  the  greatest  use  to  the 
practical  wire  man. 


GAS  EXPLOSION— SUBWAYS  RUINED. 


THE  DIAMOND  (K )  COMBINATION  SWITCH 
AND  FUSE  BOX. 


This  instrument  is  specially  adapted  for  alter- 
nating systems,  cutting  out  the  converters  from 
the  primaries  for  the  purpose  of  fusing  or 
making  repairs,  also  secondary  circuits  for 
tests  or  other  purposes. 

As    will  be  seen    by  the  cuts,   this   device  is 


g|  COIWERTOR 

CONVTRTOR  ill 

■ejBn^ 

[of 

^^5» 

ml  ft 

ft 

Ik                                                            'VI 

V 

El  m 

tmmWw 

B                                                 1 

t           ['[■■~~|^.L    1— *!ll 

"     1=1^1  li/JB    j 

l  ml  A  yl  1 

i      %'^'{     iV\' 

^^HtV^S  1 

1  s 

I  > 

\w^^mw\^  ^kW 

Wk        ~-°Jk  1 

I  z 

25  W  P  a  ] 

BO 

tiSUKfi 

__ 

^^^^MM^^^^^^^^^— ' 

FIG.    I. 


CONVERTER  CUT  IN. 


double  pole,  and  the  springs  so  arranged  and 
quick  in  their  action  that  it  is  impossib  e  to  get 
a  spark  between  the  contact  points  when  cutting 
in  or  out  a  converter. 

The  fusing  attachments  are  located  below 
the  lower  contacts  of  the  switch,  and  when  the 
switch  is  thrown  off  removes  all  danger  to  fusing 
primary  circuits,  especially  in  bad  weather,  and 
where  the  converters  are  located  outside  or  in 
bad  places,  as  this  device  is  placed  between  the 
converter  and  the  imin  circuits. 
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FIG.    2.       CONVERTER  CUT  OUT. 

The  same  style  of  switch  is  made  in  different 
sizes,  so  that  it  can  be  applied  to  all  kinds  of 
electrical  work.  For  outside  work  the  converter 
switch  is  placed  in  a  water-tight  iron  box,  and 
the  key  so  arranged  that  it  can  be  removed  if 
necessary.  Another  feature  is  that  this  device 
can  be  operated  right  or  left,  and  the  sliding 
contact  points  prevent  any  accumulation  of 
dirt. 

The  Knapp  Electrical  Works  of  Chicago  have 
arranged  to  handle  this  device. 


About  half  past  two  on  the  morning  of  June 
1 2th  an  explosion  of  gas  took  place  at  the  cor- 
ner of  Broadway  and  Fulton  street,  doing  con- 
siderable damage  to  the  subways  at  that  point, 
and  to  the  street  itself.  For  a  week  or  so  prior 
to  that  time  workmen  had  been  engaged  in 
making  some  repairs  to  the  steam  heating 
pipes,  and  for  that  purpose  had  dug  a  trench  in 
which  they  could  carry  on  their  work,  and 
which  was  boarded  over  so  as  to  not  interfere 
with  the  street  traffic.  During  their  work  a  gas 
main  sprang  a  leak  and  filled  the  subway  man- 
holes on  the  northeast  and  northwest  corners  of 
Broadway  and  Fulton  street  with  gas.  A  work- 
man then  accidentally  upset  a  lamp  and  ignited 
the  escaping  gas.  Instantly  there  was  an  ex- 
plosion, ruining  completely  both  manholes  and 
causing  a  pillar  of  flame  to  shoot  several  feet  in 
the  air.  The  trench  belched  forth  flame  all  day 
and  it  was  not  until  evening  that  the  fire  was 
extinguished.  The  fire  burned  all  the  electric 
wires  in  the  nearest  manhole,  and  in  the  other 
the  force  of  the  explosion  wrecked  everything. 
Cables,  paving  stones  and  brick  formed  a  jum- 
bled-up  ma«s  at  the  bottom.  The  subway  on 
the  east  side  of  Broadway  contained  electric 
light  wires  all  of  which  were  burned.  The  west 
side  subway  contained  telephone  and  telegraph 
wires.  These  were  not  burned  at  all  but  were 
damaged  by  the  debris. 

Owing  to  the  intense  heat  travel  on  Broad- 
way and  Fulton  street  at  their  intersection  was 
suspended  a  good  part  of  the  day.  Wagons 
were  turned  into  the  lateral  streets  which  are  not 
wide  enough  for  their  normal  traffic,  and  with 
the  addition  of  the  Broadway  tide  a  great  deal  of 
confusion  and  delay  ensued.  It  was  fortunate 
that  the  upheaval  occurred  at  an  hour  when  few 
people  are  on  the  streets.  Had  it  occurred  dur- 
ing the  day  time  there  is  no  telling  what 
damage  would  have  been  done.  The  corner 
nearest  to  the  spot  where  this  accident  occurred 
is  the  busiest  spot  in  America.  More  people 
pass  this  point  in  a  given  time  than  at  any  other 
spot  in  the  country. 


The  United  Edison  Manufacturing  Co. — The 
United  Edison  Manufacturing  Co.  has  just  issued 
a  pamphlet  illustrating  the  Edison  Electric  Light 
System.  The  company  sent  to  many  concerns 
operating  Edison  light  plants  throughout  the 
country  a  series  of  questions  bearing  on  the  effi- 
ciency of  the  same.  The  replies  as  well  as  the 
questions  are  all  given  in  this  pamphlet,  all  of 
which  constitute  data  invaluable  to  electric  light 
operators.  The  replies  indicate  that  general  sat- 
isfaction is  being  derived  in  the  use  of  the 
Edison  System.  The  system  in  general  is  fully 
described  and  illustrated,  and  much  valuable 
information  is  given.  Apart  from  the  value  of 
its  contents,  the  pamphlet  is  truly  a  work  of  art 
and  is  one  of  the  handsomest  typographical  pro- 
ductions we  have  ever  seen. 

New  Catalogue. — We  have  received  the  new 
illustrated  catalogue  of  Day's  Kerite  wires  and 
cables,  for  which  concern  Mr.  George  B.  Pres- 
cott,  jr.,  is  general  agent.  The  catalogue  is  full 
of  interesting  information  and  tables  concerning 
copper  and  iron  wire.  Several  of  the  tables  are 
new,  and  great  pains  have  evidently  been  taken 
in  getting  up  the  catalogue.  It  is  profusely 
illustrated,  and  will  be  of  much  use  and  value 
to  the  electrical  trade  and  profession  generally. 

C.  &  C.  Motor  in  Churches. — The  C.  &  G 
Electric  Motor  Company  of  this  city  have  just 
issued  a  pamphlet  describing  and  illustrating 
the  application  of  their  motors  to  church  organ 
work.  The  electric  motor  gives  greater  satis- 
faction in  pumping  organ  blowers  than  any 
other  power  that  was  ever  used,  and  this  pamph- 
let, of  artistic  design,  tells  all  about  how  this 
work  is  done  in  some  of  the  prominent  churches 
in  this  city. 


THE     ELECTRIC    AGE. 


STANDARD    SPECIFICATIONS   FOR    ELEC- 
TRIC LIGHTING. 


The  following  ar  ndard  Specifications 

of  the  United  Edison  Manufacturing  Company 
for  Electrical  PI  rots       F  rom  the  fact  that  :. 
are  the  result  of  long  exp.rience,  they  will  be  of 
much  value  to  everyor.e  interested  in  electric 
lighting. 

Dynamos. — The  dynamo  must  be  of  snch  type 
and  must  be  so  connected  as  to  operate  witn  the 
highest  economy,  eiiner  separately  or  in  multi- 
.aere  be  more  than  one  dynamo), 
and  so  that  in  such  ca-e  the  load  may  be  shifted 
from  one  machine  to  another  up  to  the  limit  of 
:ull  load  without  in  any  way  affecting  the 
lie  power  of  the  lamps.  The  dynamo  must 
be  capable  of  be  ng  ope  ate  1  for  ten  hours  con- 
tinuously under  conditions  of  fu  1  rated  load 
hout  injurious  hening  of  any  pan  ol  the  dy- 
namo and  without  sparking.  The  dynamo  must 
be  of  such  design  that  the  incre  ise  in  power  re- 
quired to  operate  it  from  le  ist  load  to  full  load 
shall  be  proportional  to  the  number  of  limps  in 
operation.  The  dymmos  must  have  a  com- 
mercial efficiency  under  full  load  of  not  less 
than  eighty  five  per  cent  in  dynamo,  requiring 
three  (31  horse  power  in  belt,  and  of  not  less 
per  cent  in  dynamo,  requiring 
one  hundred  (100)  horse  power,  and  dynamos 
of  intermediate  size  shall  have  an  efficiency  pro- 
portional to  the  efficiencies  quoted.  The  com- 
mercial efficiency  of  the  dynamo  under  condi- 
tions of  one-quarter  load  shall  not  vary  more 
than  eight  per  cent,  from  that  at  full  load.  Each 
dynamo  must  be  provided  with  a  belt  tightener, 
so  that  the  tension  of  the  belt  may  be  altered  at 
will  while  machine  is  in  operation.  The  arma- 
ture of  the  dynamo  shall  be  perfecty  balanced, 
so  as  to  ru:  .-.:ed  speed  w.thout  apprecia- 

ble jar.     There  shall  be  at  least  two  brushes  on 
ie  of  the  commutator.     Tne  insulation 
een  the  armature  and  field  coils 
and  the  base  of  the  machine  must  be  at  least 
.000  ohms.     Each  dynamo  must  be  placed 
on  a  solid  wooden  ba=e,  and  must  be  thoroughly 
insulated  electrically.       When  operated  continu- 
ously for  three  hours  under  conditions   of  full 
load,  the  temperature  of  no  insulated  wire  or 
other  electrical  portion  of  the  dynamo  shall  rise 
in  temperature   more   than   eighty  degrees   C. 
above  the  temperature  of  the  surrounding  air. 

dynamos  shall  be  provided  with  self  oiling 
bearings  which,  under  normal  conditions,  shall 
not  require  n,  except  when  the  dynamo 

is  started. 

Insirumenls — Each  dynamo  must  be  provided 

th  an  ampere  meter  in  circuit  with  it,  which 
shall  show  continuously  the  current  said  dyna- 
mo is  producing.  These  ampere"  meters  m  : 
be  constant,  unaffec  ed  by  any  normal  change 
in  temperature  and  unaffected  in  their  readings 
by  being  placed  at  a  distance  of  six  feet  or  more 
from  the  dynamo.  The  ampere  meters  must  be 
accurate  within  three  per  cent. 

A  pressure  indicator  shall  be  furnished  for  each 
dynamo  or  set  of  dynamos  operating  in  multiple  1 
arc.  Tnis  pressure  indicator  must  be  connected 
so  as  to  indicate  directly  and  continuously  the 
electrical  pressure  at  the  point  to  which  it  is  con- 
nected. It  must  be  constant  in  its  readings,  un- 
affected by  normal  changes  of  temperature,  un- 
affected in  its  readings  by  magnetic  influence 
at  a  d  stance  of  ten  feet  from  a  dynamo,  and 
must  be  so  constructed  that  a  variation  of  one 
volt  will  cause  a  deflection  of  the  pointer  upon 
the  scale  readily  noticeable  at  a  distance  of  ten 
I  from  th  e  jr. 

A  ground  detector  shall  be  provided  which  will 
indicate  continuously  the  condition  of  each  pole 
of  the  systerr  is  insulation  to  ground. 

Incandesce:'  Lamp- — Lamps  furnished  must 
be  guaranteed  to  have  an  average  life  of  six 
hundred  (6co)  hours  and  a  :  nding  econ- 

omy ::    .amps  to  the  electrical  hr  rse 

power.  All  lamps  shall  be  of  such  uniformity 
when  new  that  when  operated  at  the  voltage  for 
which  they  are  intended,  both  the  power  requir- 
ed and  the  candle  power  of  the  lamp  shall  be 
within  ten   (10)  per  cent    of  the  rating.     All 


lamps  which  give  out  from  any  fault  within  the 
ten  hours  of  the  operation  of  the  plant,  shall 
be  replaced  by  others  without  charge  All  break- 
age of  lamps  beyond  this,  under  normal  opera- 
tion of  the  plant,  shall  be  considered  under  the 
guarantee  as  to  average  life  Lamps  shall  be 
furnished  varying  in  candle  power  from  sixteen 
(16)  to  one  hundred  (ico),  there  b  ing  at  le 
thee  (3)  different  candle  jowers  between  sixteen 
(161  and  one  hundred  (ido).  Lamps  of  different 
cand  e  power  shall  require  power  in  proportion 
to  their  candle  power. 

Pole  Line. — The  pole  line  shall  be  com; 

-traight.  s  aved  poles.     All  poles  must 

be  set  perp -ndicularh ,  and  must  be  thoroughly 
guyed,  whenevtr  neces-ary,  to  insure  this  result 
They  must  be  set  one-sixth  of  their  length  below 
the  surface  of  the  ground.  All  po  es  must 
measure,  at  least,  five  inches  in  diameter  at  top, 
and  where  more  than  one  cross-arm  is  required, 
they  must  measure  not  less  than  six  inches  in 
diameter.  They  must  be  housed  and  gained. 
All  cross-arms  shall  be  thoroughly  seasoned  and 
free  from  knots,  and  painted.  All  cross-arms 
must  be  secured  to  poles  in  substantial  manner, 
so  that  they  shall  be  at  right  angles  with  line  of 
pole  and  parallel  with  each  other,  and  accurately 
fitted  into  gains.  All  poles  where  cutouts  are 
placed  shall  be  stepped.  The  poles  shall  not 
under  any  circumstances  be  set  further  apart  than 
one  hundred  and  fifty  (150)  feet,  and  in  heavy- 
line  work  they  shall  not  be  set  more  than  one 
hundred  (ico)  feet  apart. 

Overhead  Con  1uc: or s — The  overhead  conduc- 
tors shall  be  of  bare  copper  in  systems  using  less 
than  five  hundred  (500)  vo'ts.  The  pressure 
lines  and  service  lines  shall  be  insulated  by 
weather-pro  at  insulation.  Whenever  the  con- 
ductors are  likely  to  make  contact  with  other 
materials  than  the  insulators  or  poles  (except 
leaves)  the  conductors  shall  be  properly  insulated 
therefrom  No  overhead  wire  having  a  span  of 
over  ten  feet  shall  be  ran  in  c'os  r  proximity  to 
any  other  wire  than  ten  i_io)  inches.  All  joints 
shall  be  made  in  subs.antal  manner,  so  that  no 
movement  of  the  two  ends  relative  to  each  other 
is  possible,  and  so  that  the  joint  is  as  st  ong  as 
the  wire  itself  and  makes  thorough  contact  All 
joints  must  be  soldered,  all  overhead  conductors 
exposed  to  influence  of  atmospheric  electricity 
shall  be  protected  therefrom  by  ;_  table  light- 
ning arrt-tr:- 

In  all  cases  where  other  wires  are  run  above 
the  conductors  under  considerat  on,  a  guard 
wire  must  be  run  to  protect  the  latter  from  con- 
tact with  the  former. 

Wiring  and  Wiring  Devices. — For  convenience 
in  reference  the  wiring  will  be  treated  under  two 
heads,  the  supply  wires    and    the    distributing 

rS. 

N :  distributing  circuit  shall  carry  more  than 
five  (5)  amperes.  The  distributing  circuit  shall 
1  ad  from  the  distributing  cut-outs,  which  shall 
be  grouped  together  in  cut  out  cabinets  at  vari- 
ous distributing  points  in  the  building.  Any 
doors,  locks,  hinges,  etc.,  if  desired  for  these 
distributing  cut-outs,  shall  not  be  burnished  by 
this  cont'actor,  but  the  cut-out  cabinet  shall  be 
prepared  ready  for  them  by  the  contractor. 
The  maximum  loss  in  any  distributing  circuit 
not  to  exceed  two  (2  per  cent  The  cut  outs  at 
each  distributing  point  to  be  supplied  by  mains, 
which  mains  shall  be  so  proportioned  ihat  under 
any  conditions  of  normal  load  there  shall  not 
be  a  variation  of  pressure  throughout  the  mains 
to  exceed  two  (21  per  cent  The  connection  to 
the  distributing  cut-outs  from  the  mains  shall  be 
made  through  double  pole  fusible  cut-outs  of 
proper  dimensions.  In  case  current  be  supplied 
to  the  mains  through  feeders,  there  shall  be  furi- 
ble  cut-outs  placed  at  the  points  where  the  feed- 
ers join  the  mains,  such  cut-outs  being  placed 
both  at  the  terminal  of  the  feeder  and  upon  the 
main  immediately  on  both  sides  of  the  feeding 
point  All  lines  leaving  the  dynamo  rooms  shall 
be  protecte  I  le  cut-outs,  and  in  addition 

thereto  any  wire  leaving  dynamo  room  and  car- 

of  more  than  five  (5)  amp 
shall  have    switch    in   circuit    with    it      In  all 


moulded  or  concealed  wiring  where  the  insula- 
tion of  the  wire  makes  contact  with  material 
other  than  special  insulating  material  designed 
for  the  purpose,  a  wire  of  following  makes,  or 
equally  as  good  grade  and  acceptable  to  the  pur- 
chaser, shall  be  used  :  Edison  Mach  ne  Wo 
Grade  3.  Habirshaw,  Okonite,  Grim-haw,  Kerite, 
Clark  Safety  Insulator.  In  the  case  of  cleaied 
work,  where  the  wire  will  never,  under  normal 
conditions,  be  exposed  to  any  moisture,  an  insu- 
lation of  the  quality  known  as  w-  ather-proof  can 
be  used,  such  as  the  following  or  their  equiva- 
lent:  Edison  Machine  Works.  Grade  1,  P.  A  B., 
K.  K..  Roeolngs'  Weather-proof.  Ans< nia  Brass 
and  Bronze  Co. 's  Weather  pnx>f.  In  all  wo  k  in 
connection  with  the  wiring,  the  wire  mu  t  inva- 
riably be  handled  so  that  if  the  wire  were  bare 
the  insulation  would  be  the  highest  possible 
under  the  conditions  In  other  words,  th-  insu- 
lation must  not  be  relied  upon  any  more  than  is 
absolutely  necessary.     No  wire  smaller  than  No. 

Birmingham  Wire  Gauge,  or  No.  16.  Brown 
.c  Sharp's  Gauge,  shall  be  used.  In  all  cases  the 
ampere  capacity  of  the  conducting  wires  must 
be  carefully  determined,  and  thesize  of  the  w  res 
so  proportioned  that  the  maximum  current  car- 
ried by  them  under  normal  condit  ons  shad  not 
occasion  a  rise  in  temperature  exceeding  sixty 
degrees  Fahrenheit  The  wring  must  be 
done  in  such  a  manner  that  in  case  a  different 
-  ?:em  be  used  from  that  originally  contempla- 
ted, there  will  be  the  least  possible  expense  in-  I 
volved  in  changing  the  wiring  to  adapt  it  to  any 
other  system.  All  joints  must  be  made  in  sub-  i 
stant  al  manner,  so  that  no  movement  of  the  . 
ends  relative  to  each  other  is  possible,  and  so 
that  the  cross-section  of  contact  is  at  least  twice 
the  cross-section  of  the  conductor.  All  joints, 
except  when  surfaces  are  held  into  contact  by 
strong  pressure,  such  as  by  screws,  shall  be  wel 
soldered  and  well  taped.  In  all  ca=es  where  the 
wire  is  concealed  from  view  the  joints  shall  be 
thoroughly  covered  with  some  first-class  water 
proof  compound  before  being  taped.  All  w 
that  pass  through  floors  or  that  rest  against  an; 
metal  wo-k  shall  be  protected  by  a  tubing  o 
hard  rubber  extending  at  least  one  inch  in  each 
direction  beyond  such  floor  or  metal  wok.  With 
all  safety  devices  open,  the  insulat  on  of  any 
single  section  of  the  wiring  shall  be  not  It 
100.000  ohms.  The  combined  insulation  resist- 
ance, when  all  sections  are  connected  up  for 
service,  shall  be  the  highest  obtainable  when  each 
section  -  measures  100,000  ohms.  Me:. 
staples  for  fastening  wires  shall  not  be  use!  un- 
less there  be  placed  between  the  insu'ation  of  the 
wie  and  the  staple  some  insulating  and  non- 
combustible  material.  Electric  1  ght  fixtures  or 
gas  fixtures  earning  electric  light  wires,  if  at- 
tached to  gas  pipes,  must  be  insu  ated  therefrom 
by  insulating  joint  or  other  suitable  me  ins,  so 
that  there  shall  be  a  high  electrical  resistance 
between  such  electrc  light  wiring,  such  fixtures 
and  the  system  of  gas  pipes.  The  wiring  must 
be  so  proportioned  that  the  maximum  variation 
of  electrical  pressure  at  the  lamps  in  different 
parts  of  the  building  under  any  normal  condi- 
tions shall  not  exceed  two  (2)  per  cent  All 
ing  must  be  neat  in  its  mechanical  appearand 
and  arrangement  All  points  in  regard  to  wiring 
not  above  speci6ed  shall  conrorm  strictly  to  th< 
requrements  of  the  National  Board  of  Fie  Under 

ers.     All  cut-outs  shall  be  made  of  insula  " 
and  non-combu-tible  material,  such  as  porcel 
glass,    etc  ,    and    shall    be    double    poled. 
switches  shall  be  mounted  upon  insulating 
non-combustible  bases,  and  if  covered,  shall 
so  designed  that  the  switch  is  merely  set  by  han< 
readv  for  the  break  in   contact,  and   the  actual 
breaking  of  contact  shall  be  done  automatical 
and  beyond  hand  control.     The  act  of  r; 
and  breaking  contact  in  all  swtches  shall  causj 
the  surfaces  in  contact  to  be  subjected  to  -         I 
friction  in  order  to  keep  such  surfaces  of  contact 
clean.     All  sockets  shall  be  of  same  dimension! 
relative   to  the  base  of  the  lamp,   so  that  anl 
Standard  Edison  1-mp  of  any  candle  power  wij 
fit  anv  socket     The  socket  shall  be  of  substantia 
workmanlike  construction,   and  all  portions 
the  shell  and  key  sha'l  be  thoroughly  insul 
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THE  INTERIOR  CONDUIT  AND  INSU- 
LATION COMPANY. 


The  prospectus  of  this  company,  just  issued, 
:ontains  much  valuable  and  interesting  infurma- 
ion. 

The  Interior  Conduit  and  Insulation  Com- 
>any  incorporated  under  ihe  laws  of  the  State  of 
^Jew  York,  Manufacturing  Act  of  1848.  Or- 
ganized for  the  purpose  ol  introducing  as  a  new 
irticle  of  manufacture  an  insulated  conduit  or 
ube  and  auxiliary  devices  constituting  a  new 
ind  complete  system  of  insulating  and  in>ta'l- 
ng  electric  conducting  wires  in  buildings  and 
nines,  on  railways  and  marine  craft,  in  under- 
ground conduits,  and  in  all  other  locations  in 
.vhich  wires  are  employed  fur  the  puipose  of 
listributing  electricity  ;  and  for  any  and  all  other 
ourposes  lor  which  such  tubes  may  be  appli- 
cable. 

This  company  is  the  owner  of  Letters  Patent 
of  the  United  States,  covering  fundamentally 
and  in  detail : 

A.  Methods  and  devices  useful  in  protecting 
electrical  wires  by  means  of  a  cheap  insulating, 
waterproof  and  heat  resisting  pipe  or  tube. 

B.  A  special  twin  conductor  employing  a 
new  principle  effective  of  safety  in  electrical 
distribution. 

C.  Methods  of  distribution  of  interior  circuits 
now  universally  accepted  as  the  best  practice  in 
electric  wiring  for  securing  economy  and  uni- 
formity of  candle  power. 

D.  Methods  of  treating  Dorous  or  fibrous  ma- 
terials to  render  them  water  and  fireproof,  and 
to  give  them  high  insulating  properties. 

E.  Methods  of  securing  freedom  from  moist- 
ure, gases  and  other  deleterious  elements  in 
underground  conduits. 

Other  patents  further  protecting  the  com- 
pany's new  methods  are  being  acquired  from 
time  to  time  as  improvements  are  developed. 

In  the  work  of  developing  the  comparatively 
new  but  already  extensive  electrical  industry, 
first  importance  has  been  given  to  economical 
considerations.  The  generating  machines  have 
attained  a  degree  of  efficiency  which  places 
them  in  the  very  front  rank  of  economical  ap- 
paratus. The  art  of  distribution  has  become  so 
familiar  as  to  be  recognized  as  one  of  the  exact 
sciences.  The  details  of  regulation,  measure- 
ment and  convenient  location  of  wires,  switches, 
lamps,  etc.,  have  all  received  extraordinary  at- 
tention and  attained  a  high  degree  of  excellence. 
In  consequence  of  the  progress  thus  made  the 
public  is  to-day  enabled  to  secure  electric  light 
at  approximately  the  price  of  gas.  It  can  ob- 
tain electrical  power  at  a  cost  which,  in  many 
cases,  is  less  than  that  of  steam  or  other  motive 
power.  The  successful  application  of  elec- 
tricity to  street  railway  propulsion  has  been  so 
phenomena]  as  to  attract  the  attention  of  the 
industrial  world,  and  the  application  to  mining 
machinery,  now  being  inaugurated,  promises 
even  quicker  and  more  universal  acceptance. 
It  will  be  readily  surmised  that  in  distributing 
the  hundreds  of  thousands  of  horse-power  of 
electric  energy  requisite  to  perform  all  this  work, 
the  aggregate  mileage  of  interior  conducting 
wires  employed  must  assume  enormous  pro- 
portions, and  that  in  consequence  the  super- 
ficial area  of  inflammable  property  traversed  by 
them  must  represent  a  risk  area  so  great  as  to 
justify  the  expectation  of  daily  recorded  fires  of 
more  or  less  magnitude.  That  this  anticipation 
is,  as  a  matter  of  fact,  not  realized  ;  and  that 
electricity  really  originates  so  few  destructive 
fires,  is,  in  view  of  the  newness  of  the  industry 
and  the  necessarily  imperfect  training  of  the 
labor  at  command,  but  evidence  that  electricity 
possesses  an  extraordinary  high  factor  of 
safety,  far  higher  in  fact  than  any  other  force 
with  which  we  are  familiar.  To  appreciate  this 
we  have  only  to  imagine  the  results  that  would 
follow  an  equally  sudden  and  vast  expansion  of 
the  industry  of  steam  or  gas  distribution  at  a  like 
initial  stage  and  with  a  1  ke  paucity  of  skilled 
labor.     The  peculiar  property  possessed  by  elec- 


tricity wh;ch  thus  undoubtedly  minimizes  the 
chances  of  serious  results  is  its  celerity  of  action. 
Time  is  a  requisite  to  ignition  in  the  case  of  a 
great  majority  of  inflammable  materials  ;  elec- 
tiical  action  resu'ting  from  derangement  is 
generally  so  instantaneous  as  to  practically  elimi- 
nate time,  hence  ignition  becomes  the  exception 
ra  her  than  the  rule.  Were  it  otherwise  the  rec- 
ord of  di-astrous  fires  would  be  much 
augmented.  Nevertheless,  there  are  conditions 
of  derangement  under  which  the  elecirical  ac- 
tion will  afford  this  element  of  time,  which  may 
in  fact  permit  of  a  prolonged  presence  of  the 
consequent  heat;  when  these  conditions  prevail, 
serious  consequences  generally  ensue,  to  which 
fact  is  due  that  su-picion  and  prejudice  which  is 
the  sole  barrier  to  the  general  adoption  of  elec- 
tricity to  all  purposes  to  which  it  is  applicable. 
If  all  e'ectrical  action  were  made  instantaneous 
and  the  comparatively  innocent  effects  of  such 
action  were  localized  where  they  could  be  safe- 
guarded, this  prejudice  would  at  once  disappear, 
and  the  industrial  world  would  recognize  their 
command  of  an  abso'utely  safe  force  equal  to 
their  every  requrement.  To  the  end  that  we 
may  demonstrate  intelligently  that  this  is  not 
only  feasible,  but  that  it  is  an  accomplished  fact, 
we  will  review  the  art  of  insulation  and  compare 
the  past  practice  with  the  new  method. 

Prior  to  the  inauguration  of  what  may  be 
termed  the  new  electric  era,  electricity  was  used 
almost  solely  for  the  purpose  of  transmitting  in- 
telligence ;  the  telegraph,  the  telephone,  the  fire- 
alarm,  the  various  signaling  systems  and  kin- 
dred applications  are  examples  of  such  use.  In 
these  industries  the  insu'ation  of  the  wires  has 
but  one  function,  viz  :  That  of  maintaining  an 
effective  service.  If  the  insulation  fails,  the 
service  fails  ;  no  other  untoward  result  follows 
for  the  reason  that  the  currents  employed  are  so 
weak  as  to  be  incapable  of  deveh  ping  any  con- 
siderable degree  of  heat.  With  the  inauguration 
of  the  new  era  involving  new  applications,  as  for 
example,  e'ectric  lighting,  electric  motive  power, 
and  kindred  uses,  employing  electricity  under 
high  pressure  and  in  vast  quantity,  there  was 
imposed  upon  insulation  an  additional  duty, 
vk  :  that  of  protecting  life  and  property.  If 
herein  the  insulat  on  fails,  not  only  does  the  ser- 
vice fail,  but  life  and  property  are  at  once  seri- 
ously jeopardized.  That  this  risk  is  not  an  im- 
aginary one  is  abundantly  attested  by  the  numer- 
ous recorded  accidents  which  have  occurred 
during  the  past  two  or  three  yeirs.  That  the 
remedy  for  these  occurrences  is  not  to  be  found 
in  an  improvement  in  the  quality  of  insulation 
is  equally  well  attested  by  the  fact  that,  in  spite 
of  all  the  manifold  so  called  •'  perfected  insula- 
tions," accidents  continue  to  occur.  As  a 
mailer  of  fact,  the  one  branch  of  electrical  science 
wh'ch  has  not  advanced  in  line  with  the  new  de- 
mands is  this  safeguarding  of  property  from  con- 
tact with  the  always-possible  abnormal  h  at  daelop- 
menl  in  the  wires.  It  has  been  assumed  by  some, 
that  inasmuch  as  electricity  was  inherently  safer 
than  other  mediums  of  lighting,  the  element  of 
danger  was  practically  absent,  and  by  others 
that  the  danger  could  be  sufficiently  avoided  by 
imp  ovement  in  the  quality  of  the  insulation, 
hence  the  evolution  of  a  host  of  "improved  in- 
sulations ;  "  many  of  which  doubtless  possess 
great  virtue,  but  unfortunately  they  all  follow  one 
principle,  viz  :  That  of  affixing  the  insulation  to, 
or  drawius;  it  upon  the  wire  itself.  This  is  the  fatal 
error.  The  logic  of  all  the  relating  facts  in  the 
art  is  against  such  practice  Modern  electrical 
service  is  no.hing  more  or  less  than  a  service  for 
the  distribution  of  heat.  True,  economical  con- 
siderations demand,  and  physical  laws  p-  rmit, 
that  the  conductors  conveying  this  heat  shall  be 
so  arranged  and  so  proportioned  as  to  remain 
cool,  and  therefore  safe  while  doing  the  calcula- 
ted duty  demanded  of  them  But  the  propor- 
tions and  conditions  thus  pre-arranged  and  de- 
termined to  secure  safety  are  peculiarly  liable  to 
accidental  derangement,  thereby  imposing  a  duty 
for  which  they  were  not  calculated  ;  in  this  event 
the  conditions  of  safety  are  gone,  and  heat  is  at 


once  developed  in  such  proportion  and  in  such 
place  as  the  extent  and  the  nature  of  the  de- 
rangement may  determine.  It  is  apparent, 
therefore,  that  any  system  of  insulation  which 
aims  to  secure  absolute  protection  must  take  cog- 
nizance of,  and  provide  against,  the  effect  of  this 
always  possible  development  of  heat.  Experi- 
ence has  demonstrated  that  the  practice  of  affix- 
ing the  insulation  to  the  wires  does  not  do  this. 
All  insulations  which  can  be  so  affixed  are  of 
necessity  compounded  of  oils,  gums,  or  other 
flexible  and  adhesive  materials,  all  of  which 
are  readily  affected  by  heat.  Vain  efforts  have 
been  made  to  find  a  new  elementary  material  or  to 
compound  known  materials  which  shall  have  the 
multifold  property  of  high  insulation,  great  re- 
sistance to  heat,  extreme  flexibility  and  proof 
against  acids,  gas,  etc.  The  great  value  to  the 
art  of  an  insulation  possessing  these  naturally  di- 
verse qualities  has  been  of  late  years  so  keenly 
appreciated  as  to  concentrate  the  inventive  mind 
on  the  line  of  its  pursuit  to  the  exe'usion  of  any 
consideration  of  other  methods  of  protecting  the 
wires.  This  is  the  only  explanation  of  the  fail- 
ure of  the  inventors  to  evolve  a  natural  and  ef- 
fective solution  of  the  problem.  Necessity  has 
been  well  said  to  be  "  The  Mother  of  Invention," 
and  it  was  by  virtue  of  the  necessities  of  himself 
and  the  numerous  friends  who  depended  upon 
him  for  advice  in  such  matters  that  Mr.  Edward 
H.  Johnson  was  led  to  suggest  the  total  abandon- 
ment of  the  old  practice,  and  the  substitution 
therefor  of  an  enclosure  tube,  separate  from,  but 
forming  a  channel  for  conducing  wires,  continu- 
ous throughout  their  every  ramification,  thus 
fully  protecting  every  inch  of  wire  and  rendering 
it  accessible  for  periodic  inspection  or  renewal, 
and  by  the  same  means  absolutely  confining  within 
the  safe  limits  of  a  non-infiammabh  channel  the 
possible  heat  development. 

The  practical  efficiency  of  such  a  method 
scarcely  needs  to  be  supported  by  argument  or 
demonstration.  Its  very  simplicity  appeals  at 
once  and  alike  to  the  intelligence  of  the  expert 
and  the  layman. 

The  elimination  of  the  element  of  extreme 
flexibility  as  an  essential  requisite  of  insulation 
simplifies  the  problem,  and  permits  of  the  em- 
ployment of  a  variety  of  materials  not  at  all 
available  in  the  practice  of  affixing  the  insulation 
to  the  wires.  Thus  the  door  is  opened  and  the 
inventor  now  comes  forward  to  provide  the  re- 
quisite perfection  of  detail.  In  this  respect  the 
industry  is  extremely  fortunate  in  the  chance 
which  has  brought  to  its  aid  Mr.  Edwin  T. 
Greenfield,  a  man  of  wider  experience  in  the  old 
method  and  therefore  more  keenly  appreciative 
of  its  weakness,  than  any  man  in  this  or  any 
other  country  ;  to  the  thoroughness  with  which 
Mr.  Greenfield  has  done  and  is  doing  his  work 
is  due  the  already  high  perfection  of  the  new 
method  and  the  guarantee  that  it  will  at  once 
afford  superlative  y  the  elements  of  safety,  econ- 
omy, durability  and  convenience. 

In  further  pursuance  of  the  condi  ions  of  safety, 
Mr.  Johnson  has  incorporated  with  the  new  sys- 
tem a  special  conductor  upon  which  he  has  been 
at  work  for  some  years,  the  function  of  whkh  is 
to  conveit  conditions  favorable  to  a  prolonged 
heat  presence  into  conditions  of  instantaneous 
action  hereinbefore  described  as  a  factor  of 
safety. 

This  conductor  is  so  constructed  as  to  convert 
all  defects  which  may  develop  in  the  wires, 
such,  for  illustration,  as  a  bieak,  a  leak,  an  im- 
perfect uni  n  or  other  faults  common  to  all  sys- 
tems of  en  igy  distribution,  into  that  one  defect 
or  fau't  whi  h  is  peculiar  to  electiical  distribu- 
tion and  which  is  technically  known  as  a 
"short  circuit."  This  is  a  fault  which  develops 
instantaneously  an  abnormal  concentration  of 
energy  and  in  consequence  effects  the  imme- 
diate destruction  of  the  w  akest  link  in  the  chain 
which  supports  the  current.  Much  has  been 
said  and  wr  tlen  of  the  device  known  as  the 
"  safety  fuse  "  and  ru'es  and  regulations  enforc- 
ing its  use  are  universal.  It  is  introduced  as  a 
link  in  every  electrical  chain  and  is  designedly 


THE    ELECTRIC    AGE. 


made  the  weakest  link  therein — hence  a  "short 
circuit  "  simply  means  the  destruction  or  giving 
way  of  this  link,  thus  insuring  by  the  breaking 
of  the  chain  the  total  and  absolute  cessation  of 
the  electric  current  previously  supported  there- 
by. This  weak  link  is,  of  course,  located  within 
safe  pockets  where  the  somewhat  violent  results 
of  its  disruption  are  smothered  or  otherwise  ren- 
dered abo't've. 

Contnry.  however,  to  popular  belief,  this  de- 
vice does  not  provide  abso'ute  protection.  Its 
failure  to  do  so  arises  from  the  fact  that  it  is 
only  affected  by  an  overloading  of  the  chain. 

It  is,  of  course,  apparent  that  a  partial  break, 
an  impeifect  union  or  a  leakage  of  the  current 
may  develop  a  sufficient  degree  of  heat  to  effect 
the  ignition  of  inflammable  materials,  and  yet 
not  sufficiently  increase  the  current  strength  to 
overload  and  luse  the  safety  link. 

The  object  of  the  special  conductor  herein  al- 
luded to  is  to  convert  with  absolute  certainty  all 
defects,  whether  a  break,  a  leak  or  other  fault 
into  a  "  short  circuit"  and  the  consequent  over- 
loading and  fusng  of  the  safety  link. 

The  effect  of  a  "  short  circuit  "  is  generally  ap- 
parent at  the  point  of  its  occurrence  in  the  form 
of  an  instantaneous  flash,  hereinbefore  alluded 
to  as  ineffective  of  much  damage  because  of  its 
brief  duration 

It  is  possible,  however,  to  have  present  con- 
ditions of  extreme  inflammability,  as  for  in- 
stance gases,  inflammable  powder,  as  in  a  flour 
mill,  lace  or  other  delicate  fabrics,  or  even  the 
insulation  of  the  wires  themselves. 

It  therefore  becomes  a  matter  of  considerable 
importance  to  safely  localize  even  this  flash,  and 
it  is  obvious  that  the  inclosing  tube  does  this  to 
perfection,  in  that  every  inch  ■  f  the  wire  is  com- 
pletely encased  within  the  safe  confines  of  its 
fireproof  interior. 

The  Interior  Conduit  and  Insulation  Company 
now  enters  the  field  with  this  new  method  of  in- 
sulation, and  claims  that  it  is  able  to  effect,  not 
parthlly  and  imperfectly,  but  completely  and 
absolutely  that  safety  which  is  the  one  es-en- 
tial  to  the  general  adoption  of  electricity.  That 
this  claim  is  not  unsupported  is  attested  by 
the  endorsement  the  system  has  already  received 
by  architects,  electricians,  fire  underwriters,  mu- 
nicipal and  other  authorities  interested  in  the 
matter  of  sif  guarding  property,  and  the  extra- 
ordinary rapidity  with  which  it  has  been  ac- 
cepted by  the  public. 

In  finding  a  solution  of  the  problem  of  insulat- 
ing and  protecting  wires  for  interior  use,  the 
equally  vexed  problem  of  protecting  and  insulat- 
ing wires  underground  has  also  been  solved, 
demonstrating  that  the  problem  of  electrical  dis- 
tribution, whether  Interior,  Aerial  or  Under- 
ground, is  one  and  the  same,  and  may  all  be 
comprehended  in  two  words,  viz.:  Insulation  and 
Accessibility.  The  high  insulation,  low  cost,  great 
durability  and  flexible  character  of  the  company's 
safety  tubes,  suggested  at  once  their  fitness  for 
forming  ducts  for  underground  conduits,  where- 
upon a  special  size  and  weight  of  tube  was  made 
and  at  the  same  time  a  system  of  laying  and 
sealing  them  so  as  to  completely  exclude  moist- 
ure, gases,  etc.,  was  thoroughly  worked  out.  The 
system  thus  devised  has  met  with  high  approval 
and  prompt  acceptance,  and  is  being  rapidly  in- 
troduced throughout  the  country.  It  is  confi- 
dently believed  that  the  insulation  of  the  tube 
itself,  combined  with  the  means  employed  to 
prevent  access  of  moisture  and  gases,  will  suffici- 
ency protect  the  conductors  to  enable  the  cus- 
tomary insulation  employed  on  underground 
cables  to  be  entirely  dispensed  with.  This  belief 
is  so  s'rong  that  large  installations  are  now  being 
made  in  which  the  wires  are  entirely  devoid  of 
insulation,  other  than  that  afforded  by  the  tube 
itself.  Whether  this  practice  will  be  found  gen- 
erally satisfactory  or  not,  it  is  certain  that  a 
comparatively  light  insulation  will  suffice,  and 
that  the  costly  and  cumbersome  insulations  and 
lead  sheath  n?  heretofore  employed  will  hence- 
forth be  wholly  unnecessary.  The  great  evil  of 
condensation  so  destructive  of  all  wire  insulations, 


and  which  is  at  its  maximun  in  metal  conduits, 
is  scarcely  a  factor  in  these  insulating  tubes.  It 
is  certainly  reduced  to  a  minimun,  and  is  thus 
within  the  easy  reach  of  the  corrective  means 
which  are  employed  in  conjunction  with  the 
system.  The  provision  for  protecting  the  conduits 
from  moisture  and  gases,  also  prevents  the  ac- 
cumulation of  gases  in  the  manho'es,  and  con- 
sequently avoids  the  dangers  of  explosion  which 
attend  other  systems.  The  absence  of  metal 
sheathing  of  any  kind  is  an  important  advantage, 
as  in  all  systems  of  electrical  distribu'ion  which 
are  partly  aerial  and  partly  underground,  1  ght- 
ning  is  apt  to  reach  the  underground  from  the  the 
aerial  wires,  and  is  almost  certain  to  pierce  the 
insulation  to  get  at  the  metal  sheathing,  for 
which  it  has  a  great  affinity. 

As  the  length  of  cable  section  which  may  be 
drawn  into  the  ducts,  and  the  consequent  fre- 
quency of  manholes  in  any  conduit,  is  determin- 
ed by  the  weight  and  size  of  the  cabl  s  to  be 
drawn  in,  it  becomes  a  matter  of  considerable 
importance  to  eliminate  from  the  cable  all  mater- 
ial other  than  the  copper  itself,  thereby  permitting 
less  frequent  manholes  with  a  conductor  of  a 
given  capacity,  or  the  use  of  conductors  of 
greater  capacity  with  a  like  number  of  manholes 
than  is  possible  with  cables  employing  thick 
insulations  and  heavy  metalic  sheathing. 

Furthermore,  if  a  cable  consists  only  of  copper, 
its  withdrawal  and  substitution  by  a  larger  one, 
does  not  result  in  its  consignment  to  "Scrap "  as 
in  the  case  of  insulated  cables.  It  is  in  fact  just 
as  valuable  then  as  it  was  originally  and  may  be 
at  once  employed  in  lighter  service  elsewhere  ; 
a  fact  which  materia'ly  heightens  the  economic 
value  of  the  Insulated  Conduits. 

A  feature  of  considerable  value  is  the  facility 
with  which  a  conduit  may  be  given  individual 
ducts  of  various  sizes,  thus  offering  greater  ac- 
commodations for  single  conductors  and  small 
cables  than  is  possible  in  conduits  in  which 
ducts  of  uniform  sizes  only  are  employed. 

It  is  not  too  much  to  expect  in  view  of  these 
manifold  advantages  that  the  present  quick  hold 
the  system  has  taken  upon  the  trade  will  become 
a  permanent  firm  grasp  upon  the  entire  conduit 
industry. 

It  is  apparent  that  a  cheap  and  indestructible 
tube  such  as  this  company  manufactures,  may. 
be  used  for  many  purposes  not  at  all  connected 
with  the  electric  industry.  As  a  matter  of  fact 
many  such  avenues  for  the  disposition  of  the 
company's  manufactures  are  already  opening, 
and  in  some  instances  promise  a  market  equal 
to  that  offered  by  the  underground  electrical 
work. 

The  entire  system  and  details  have  been  and 
are  being  protected  by  Letters  Patent,  which  se- 
cure to  the  company  practical  immunity  from 
competition.  It  is  not  intended,  however,  to 
exploit  the  business  in  reliance  upon  patents, 
but  to  establish  it  upon  a  sound  commercial 
basis  recognizing  the  force  and  value  of  compe- 
tition precisely  as  if  the  patents  did  not  exist.  It 
is  the  intention  of  the  company  to  supply  the 
trade  at  large  upon  equal  terms  and  solely  upon 
a  manufacturing  basis,  not  handicapping  the 
business  with  royalty  charges  or  excessive  profits. 
The  demand  is  large,  and  it  is  intended  to  sup- 
ply it  at  a  price  whxh,  while  netting  the  stock- 
holders fair  profits,  will  insure  satisfaction  to  its 
customers  and  minimize  the  incentive  to  in- 
fringe the  company's  patents. 

To  accommodate  the  rapid  growth  already 
achieved,  new  and  enlarged  factory  facilities 
have  been  provided,  and  the  company  thereby 
becomes  equipped  to  promptly  and  satisfactorily 
supply  the  future,  as  well  as  the  already  con- 
siderable demand. 

The  officers  of  the  company  are  : 

President,      ....  Edward  H.  Johnson. 

Vice-President,  .         .  Sigmund  Bergmann. 

Secretary  and  Treasurer,         .  W.  A.  Willard. 

Comptroller,       .        .         .  John  II.   McClement. 

Electrician,  .        .        .  Edwin  T.  Greenfield. 

General  Counsel,        .        .  Eaton  &  LewIs. 


MINE  LIGHTING. 


In  the  present  mining  methods,  not  only  is 
there  great  lack  of  ability  to  make  good  use  of  ' 
advantages  presented  by  the  exigence  in  the  I 
vicinity  of  natural  resources  of  energy,  but  there 
are  introduced  in  mining  operations  many  agen- 
cies of  danger  and  loss  that  can  be,  and  should 
be  avoided. 

As  it  is  assumed  that  most  mines  are  equipped 
with  a  surplus  of  boiler  power,  the  cost  of  in- 
stalling an  e'ectric  1'ght  plant  is  considerably 
reduced  and  the  cost  of  attendance  should  not 
practically  be  taken  int  >  consideration,  as  the 
engineer  in  charge  would  be  fully  able  to  take 
ca  e  of  the  plant  without  any  further  assistance. 

The  ancient  method  of  lighting  mines  which 
in  spite  of  the  great  care  exercised  is  fraught 
with  danger,  is  exemplified  by  the  frightful  ac- 
cidents both  to  life  and  property  that  occur  with 
startling  frequency  throughout  the  mines,  not 
only  in  this  country,  but  those  of  foreign  lands. 
Even  in  non  gaseous  mines  the  heat  and  smoke 
generated  by  the  use  of  naked  lights  causes  a  | 
vitiated  atmosphere  which  tells  a  tale  in  the  life 
of  the  miner,  sowing  the  seeds  of  consumption, 
which  soon  carries  him  off  to  an  early  grave. 
Any  one  who  has  lived  in  a  mining  town  knows 
this  full  well.  The  use  of  electricity  removes 
these  evils,  rendering  the  lighting  devoid  of 
danger,  and  without  vitiation  of  the  atmosphere 
By  the  use  of  steam  or  compressed  air-pipes, 
that  are  required  for  the  various  engines  for 
pump;ng  and  hoisting  operations,  the  air  is  made 
foul  and  the  timbering  of  the  gangways  is  soon  i 
rotted.  The  copper  conductor  conveying  the 
energy  for  all  these  varied  uses  can  be  laid  in 
any  direction  or  angle  required  at  an  outlay  of 
time,  trouble  and  expense  greatly  less  than  by 
the  use  of  steam  and  compre-sed  air. 

The  Edison  Company  have  given  considerable 
atten'ion  to  this  particular  class  of  electric  light* 
ing  and  has  spared  no  pains  in  preparing  and 
designing  fittings  most  suitable.  A  point  of 
considerable  interest  to  mine  owners  is  the  now 
feasible  method  of  using  arc  lamps  on  the  same 
incandescent  circuit  so  that  the  interior  of  the 
pit  or  mine  is  illuminated  with  incandescent 
lamps  of  16  c.  p.  whi'st  the  p:t  mouth,  the  coal 
shoots,  and  screens,  are  provided  with  arc  lamps 
of  1,200  to  2,000  c.  p.  giving  a  brilliant  lighting 
over  a  large  space.  The  arc  lamps  on  an  in- 
candescent circuit  are  absolutely  harmless  to  life, 
a  fact  which  miners  will  greatly  appreciate;  they 
burn  steadily  and  with  a  soft  bright  light. 

Many  of  the  largest  mines  in  England  and 
Belgium  are  now  lighted  eniirely  by  electricity 
even  in  those  thatare  termed  "firery"  the  under- 
taking has  met  with  complete  success  and  no 
accident  has  so  far  been  reported. 

As  is  well  known,  incandescent  lamps  are  va- 
competent  to  cause  explosions  because  the  fila- 
ment is  destroyed  immediately  the  glass  is  broken; 

Edison  Exhibits  at  the  Railroad  Telegraph 
Superintendents'  Convention. — The  Edison-La- 
lande  Battery  will  be  on  exhibition  at  the  Rail- 
road Telegraph  Superintendent's  Convention 
at  Niagara  Falls  this  week.  The  Edison  Manu- 
facturing Company,  who  make  this  battery,  will 
be  represented  by  A.  O.  Tate  and  James  F. 
Kelly.  Mr.  \V.  S.  Logue  will  represent  the 
Edison  Phonoplex  Company,  and  incidently  will 
do  all  he  can  to  push  the  Edison-Lalande  Bat- 
tery, which  has  had  so  much  to  do  with  the 
success  of  the  Phonoplex  system.  Mr.  A.  0. 
Tate,  electrician  of  the  Edison  Manufacturing 
Co.,  strongly  advocates  the  use  of  the  Edison 
Phonoplex  system  of  telegraphv  for  dispatchers 
in  the  movement  of  trains  ;  for  should  the  regu- 
lar Morse  wires  become  useless  from  any  cause 
whatever,  the  phonoplex  system  can  always  be 
relied  upon.  Mr.  Tate  will  be  on  hand  to  ex- 
plain his  system  in  detail  to  the  superintendents 
who  are  now  unfamiliar  with  its  functions.  The 
system  is  now  in  successful  and  regular  operation 
on  the  Pennsylvania,  Baltimore  and  Ohio,  Erie, 
and  other  railways. 


THE   ELECTRIC   AGE. 
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EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

ROOM     IO,    COOK    BUILDING, 

Boston,  June  13,  1890. 

The  Manet  Street  Railway  Company  have 
;en  given  leave  by  the  selectmen  of  Quincy  to 
lange  the  location  of  their  tracks. 

The  Shelton,  Conn.,  gas  company  has  decided 
remove  the  electric  light  plant  to  Birmingham, 
new  and  powerful  dynamo  will  be  added. 

The  Waltham  Electric  Clock  Co.,  located  at 
atick,  Mass.,  and  having  a  capital  stock  of 
1  to, 000,  has  applied  for  a  license  to  do  busi- 
es in  the  State  of  New  Hampshire  and  paid  the 
squired  fees  for  the  privilege. 

The  American  Bell  Telephone  Company  have 
sclared  a  regular  quarterly  dividend  of  three  per 
ant.  and  an  extra  of  six  per  cent.,  nine  per  cent. 
1  all,  payable  July  15th.  to  stock  of  July  1st ; 
le  books  will  reopen  on  July  16. 

Duing  the  thunder  shower  last  Friday  night 
[iss  Steele,  the  telephone  operator  at  New  Brit- 
in,  Conn.,  received  a  severe  shock  by  which 
ie  was  rendered  unconscious  for  a  time,  and 
le  ill  effects  of  which  she  felt  all  day  Saturday. 

E.  P.  Srnw  of  Newburyport  was  in  Haverhill 
ist  Monday  in  the  interest  of  an  electric  street 

ilroad  from  North  Andover  to  Haverhill,  by 
ay  of  Bradford.  The  amount  of  stock  already 
inscribed  makes  the  building  of  the  road  a 
robable  success. 

The  electric  light  company,  at  Holyoke,  will 
ill  for  plans  and  specifications  for  their  new 
.ation  as  soon  as  representatives  of  the  com- 
any  have  looked  over  model  plants  in  some  of 
le  large  cities.  Such  a  tour  will  be  made  the 
liddle  of  next  month. 

The  syndicate  which  has  recently  purchased 
le  Merrimac  Valley  Horse  Railway  contem- 
lates,  in  connection  wiih  the  electric  road  from 
fonh  Andover,  the  purchase  of  the  Haverhill, 
raveland  and  West  Newbury  Street  Railway 
lant,  thereby  gaining  a  line  to  the  sea. 

The  Union  Street  Railway  Co.  of  New  Bed- 
>rd  is  making  necessary  repairs  previous  to 
perating  cars  by  e'ectricity.  No  po'es  have 
een  set  as  yet.  The  work  of  laying  the  ground 
'ires  between  the  rails  is  progressing.  Five 
ew  box  cars,  fitted  with  motors,  have  arrived. 

At  the  annual  meeting  of  the  Southwestern 
'elegraph  &  Telephone  Company  the  above  offi- 
ers  were  elected,  with  the  exception  of  Mr. 
IcKinstry,  and  in  addition  J.  hn  E.  Hudson  and 
ien.  Thomas  Sherwin  as  directors,  they  repre- 
enting  the  interests  of  the  American  Bell  Tele- 
hone  Company. 

The  electric  road  between  Whitman  and  Broc- 
m  is  given  up  for  a  time,  and  nothing  will  be 
one  in  carrying  out  the  plans  this  year.  The 
ouble  lies  mainly  in  the  slowness  of  the  select- 
len  in  granting  a  franchise.  The  road  will 
robably  be  finished  some  time  next  spring  in 
rder  to  start  up  for  the  summer  travel. 

The  Essick  Printing  Telegraph  Company,  on 
'hursday  of  last  week  conducted  a  test  between 
ieir  Boston  and  Washington  office,  dropping  a 
lessage  in  New  York  on  the  way.  The  instru- 
lent  worked  perfectly  despite  the  fact  that  a 
svere  thunder  shower  was  in  progress  at  the 
me.  Several  prominent  officers  were  present 
tthe  Washington  end  and  expressed  themselves 
s  very  much  pleased  with  its  workings. 


The  annual  meeting  of  the  stockholders  of  the 
Erie  Telegraph  &  Telephone  Company  was  held 
in  New  Yoik,  June  9th,  President  Levi  Sprague 
in  the  chair.  A  ballot  for  directors  resulted  in 
the  election  of  the  old  board.  The  directors  or- 
ganized by  the  choice  of  Levi  Sprague,  president  ; 
Charles  J.  Glidden,  secretary  and  treasurer;  J. 
P.  McKinstry,  general  manager. 

The  Thomson  Electric  Welding  Company 
have  just  made  contracts  with  the  Roeblings,  of 
Trenton,  N.  J.,  to  supply  seven  welding  ma- 
chines in  addition  to  those  already  there.  Also 
with  the  United  States  Government  to  install 
welding  plants  at  the  navy  yards,  at  New  York 
and  Norfolk,  Va. ,  and  with  the  Pennsylvania 
R.  R.  Co.,  for  a  large  welding  plant  at  the  com- 
pany's works  in  West  Philadelphia. 

The  foundation  for  the  new  electric  light  sta- 
tion in  Concord,  N.  H.,  has  been  started.  The 
building  will  be  of  brick,  one  story  in  height, 
the  main  part  68  x  90  feet,  with  engine-room  in 
L.  A  chimney,  100  feet  high,  will  be  erected. 
The  power  will  be  supplied  by  two  new  steel 
boilers  and  one  additional  engine  wM  be  put  in 
besides  several  new  dynamos.  The  work  will 
be  pushed  rapidly,  and  it  is  expected  to  have 
the  plant  ready  for  occupancy  by  Sept.  15. 

At  an  adjourned  meeting  of  the  Beverly  and 
Danve  s  electric  road,  held  in  Beverly,  it  was 
voted  to  a  k  the  railroad  commissioners  for  per- 
mission to  increase  their  capital  stork  $13, coo, 
—  making  a  total  of  $25,000.  The  directors 
were  instructed  to  petition  the  Selectmen  of  Dan- 
vers  for  permission  to  connect  with  and  run 
over  the  tracks  of  the  Naumkeag  Street  Railroad 
from  Danversport  to  the  plains.  The  directors 
were  authorized  to  lease  the  road  if  they  thought 
expedient. 

Prof.  Elihu  Thomson  has  juvt  patented  a 
guard  wire  protection  and  lightning  arrester  for 
eleciric  railways.  The  guard  wire  runs  just  a 
few  inches  above  the  trolley  wire,  and  if  a  tele- 
phone wire  falls  upon  it  it  is  kept  from  the  trol- 
ley wire,  and  if  it  happens  to  touch  the  trolley 
wire  the  current  will  burn  it  through.  The 
guard  wire  is  also  connected  with  a  device  in 
the  side  posts  by  a  branch  to  ihe  earth  which 
will  cany  off  a  static  discharge  without  its  com- 
ing in  contact  with  the  trolley  wire. 

Mayor  Barker  of  Providence  has  vetoed  the 
resolution  providing  for  contract  with  the  Narra- 
gansett  Electric  Lighting  Company  fbr  building 
of  electric  subways,  basing  his  objections  upon 
the  form  of  the  resolution  and  upon  the  absence 
of  certain  provisions  which  appears  to  him  to 
be  necessary.  The  diiectors  of  the  lighting 
company  presented  a  letter  to  the  mayor  de- 
fending their  action  from  the  charge  of  im- 
proper or  corrupt  influence  imputed  to  them  in 
securing  the  legislation.  The  veto  was  sus- 
tained in  Common  Council  by  a  vote  of  36  to  o 
with  four  members  absent 

The  justices  of  the  supreme  judicial  court  have 
sent  a  communication  to  the  House  of  Repre- 
sentatives, expressing  their  desiTe  to  be  excused 
from  giving  an  opinion  on  the  order  adopted 
May  27th,  as  to  whether  cities  and  towns  have 
the  right  under  existing  laws  to  manufacture  gas 
or  electric  light  for  use  in  the  public  streets  and 
buildings  or  for  sale  to  the  citizens  of  such  cit- 
ies and  towns.  In  making  this  request  the 
court  believes  the  occasion  has  not  arisen  con- 
templated by  the  constitution,  in  which  its  opin- 
ion may  probably  be  recognized,  since  the  ques- 
tion proposed  affects  only  the  construction  of 
existing  statutes  which  the  legislature  can  amend 
or  appeal  as  it  sees  fit. 


Major  J.  C.  Paul,  late  general  manager  of  the 
Woodruff  Sleeping  Car  Company  and  Supt.  of 
Equipment  of  Pullman  Car  Company,  has  been 
appointed  Vice-President  of  the  American  Steel 
Car  Company  of  Boston  and  will  have  the  gen- 
eral charge  of  the  sales  department  with  his 
office  at  1 1 5  Broadway,  New  York.  Mr.  A.  W. 
Field,  late  with  the  Thomson-Houston  Electric 
Co.  Railway  Department  and  formerly  general 
agent  for  the  Frank  H.  Andrews  Car  Wheel  Co., 
has  also  connected  himself  with  this  company 
and  will  give  his  personal  attention  to  the  sale 
of  wheels  lor  street  railway  service. 

The  Municipal  Signal  Company,  of  Boston, 
has  been  awarded  the  contract  for  equipping  the 
precinct  of  Georgetown,  Washington,  D.  G, 
with  its  patrol  system.  Almost  a  year  ago  the 
commissioners  advertised  for  proposals,  the 
specifications  being  prepared  by  the  Electrician 
of  the  District.  It  was  found  that  the  specifica- 
tions were  so  drawn  as  to  exclude  all  systems 
save  the  Gamewell,  the  one  at  present  in  use. 
The  commissioners,  however,  decided  to  allow 
other  companies  to  bid,  and,  accordingly,  the 
Municipal  Company  submitted  a  bid.  These 
bids  were  rejected,  and  proposals  again  invited. 
The  Gamewell  Company  put  in  a  bid  for  $3. 750, 
the  Municipal  for  $3,600.  After  an  investiga- 
tion by  Captain  Russell,  assistant  to  the  engi- 
neer commissioner,  as  to  the  relative  merits  of 
the  two  systems,  the  contract  was  awarded  to 
the  Municipal  Company. 

The  long  expected  transfer  of  the  plant  and 
franchises  of  the  Naumkeag  Stieet  Railway  Com- 
pany, of  Salem,  to  the  New  York  syndicate  cf  ten 
persons,  its  new  purchasers,  was  finally  consum- 
mated in  Boston,  June  7th,  between  the  presi- 
dent and  directors  of  the  Naumkeag  Company 
and  Benjamin  Orne  and  R.  T.  McCabe,  of  New 
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Philadelphia,  Fifth  Month,  20,1890. 

Our  constantly  increasing  business  has  neces- 
sitated taking  the  large  and  commodious  four- 
story  building,  No.  1030  Arch  Street,  with  twelve 
thousand  feet  of  floor  space,  where  we  shall 
keep  a  largely-increased  stock  of  all  materials 
for  the  needs  of  the  professional  and  amateur 
photographer. 

Our  greatly-increased  facilities  will  enable  us 
to  promptly  fill  orders  for  Permanent  Photo- 
graphic Enlargements  by  the  use  of  the  electric 
and  solar  lights.  We  make  the  printing  of  Sil- 
ver, Bromide  and  Blue  Prints  from  amateurs' 
negatives  a  specialty,  and  give  careful  attention 
to  tho  development  of  the  Kodak  and  other  nega- 
tives. 

Our  house  is  one  of  the  oldest  established  in 
the  country  (1858),  with  over  thirty  years'  experi- 
ence, which  gives  us  the  advantage  in  knowing 
just  the  needs  of  the  profession.  With  enlarged 
facilities,  long  experience,  and  young  blood,  we 
shall  continue  to  study  the  interests  of  those 
who  have  dealt  with  us  for  so  many  years.  We 
also  expect  to  see  many  new  customers,  who 
may  be  sure  of  prompt  and  fair  dealing,  thus 
making  it  to  their  interest  to  deal  with  us. 

We  also  manufacture  Blue  Print  Paper,  and 
make  blue  pi  ints  from  architects'  and  draughts- 
men's tracings, 

Respectfully, 

THOS.  H.  McCOLLIN  &  CO. 

Manufacturers,  Importers  and  Dealers  in 
Photographic  Supplies. 
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York,  representing  the  syndicate.  The  price 
paid  was  «i2e  p. r  share,  amounting,  it  is  said,  to 
$31;   -'  The  Naumkeag  system  ol  street  rail- 

way's, covering  lines  from  Salem  to  Peabody, 
Danvers  Asylum.  Beverly,  Wenham,  Asbafy 
Grove,  Beverly  Cove  and  Fort  Sewall,  Marble- 
head,  is  stated  to  be  the  third  largest  and  one  of 
the  most  prosperous  in  the  New  England  States, 
the  stock  having  paid  8  per  cent,  dividends  for 
years.  The  officers  of  the  new  company  are  : 
Benjamin  Orne,  of  New  York,  President :  Joseph 
F.  Hickey,  of  Salem.  Treasurer  and  General 
Manager,  and  John  H.  Bickford,  Electrical  Engi 
neer.  There  will  be  a  board  of  seven  directors. 
The  system  is  equipped  with  first  class  rolling 
stock,  and  has  31^  miles  of  track  to  be  equip- 
ped for  electric  motive  power,  which  will  be  fur- 
ni-hed  by  the  Sprague  Electric  Company.  The 
large  electric  cars  to  seat  34  persons  each  in 
those  of  the  box  pattern  will  have  30  horse  power 
motor  trucks.  There  will  be  35  of  these  cars, 
and  each  car  will  have  sufficient  power  to  pull 
an  additional  car,  thu-;  making  the  aggregate  of 
motor  cars  and  tender^  70.  There  will  be  26,670 
rail  joints  connected  bv  w  re  to  give  the  neces- 
sary "ground."  and  363,627  feet  of  copper  wire 
to  be  used  for  feeders  for  the  trolleys.  There 
w.ll  also  be  37  miles  of  silicon  and  bronze  wires 
for  the  tro'leys.  The  tracks  cross  iS  steam  rail- 
road crossings,  and  there  are  87  single  track 
curves  and  seven  double  track  curves.  Upward 
of  $100,000  will  be  expended  for  wires.  The 
Willows  branch  will  be  equipped  at  once. 

The  Johnston  Electric  Train  Signal  Co.  have 
purchased  a  valuable  property  in  Woburn,  Mass., 
which  they  w.ll  occupy  and  utilize  immediately 
as  a  factory.  The  building  is  four  stories  in 
height,  has  a  frontage  of  about  100  feet  and  is 
upward  of  200  f- et  long.  It  is  located  near  the 
railroad  and  its  facilities  are  exce  lent.  The 
company  will  set  up  its  machinery  at  once  and 
it  is  expected  that  a  hundred  mechanics  will  be 
at  work  within  a  month.  The  purpose  of  the 
concern  is  to  manufacture  not  only  the  train 
signal  but  push  buttons  of  all  descriptions  and 
several  electric  hardware  appliances. 

The  American  Life  Insurance  Company  is  de- 
fendant in  a  case  which  came  before  the 
Dauphin  County  (Penna.)  Court,  June  12th,  on  a 
petition  from  the  Thomson-Houston  Electric 
Company,  of  Connecticut,  asking  for  leave  to 
bring  suit  against  the  Macon  City  and  Suburban 
Street  Railway  Company,  of  Georgia,  to  recover 
bonds  amounting  to  $130,0:0,  issued  to  and 
held  by  the  American  Life  Insurance  Company. 
Judge  Simonton  decreed  that  the  Thomson- 
Houston  company  should  have  leave  to  bring 
suit  in  any  court  having  jurisdiction  in  the  case. 

Superintendent  E.  W.  Rice,  Jr.,  of  the  Thorn- 
Houston  Company,  has  just  patented  a  new 
method  of  measuring  electric  currents,  whkh  is 
novel  and  interesting.  He  does  it  by  heating 
two  expansible  rods,  bars  or  pieces  of  solid  ma- 
terial by  the  agency  of  an  elect ic  current  flow- 
ing alternately  in  two  circuits,  automatical  y 
switchingthe  current  from  one  branch  to  another 
by  the  movement  of  the  expansible  bars  as  they 
alternately  heat  or  cool,  and  regist  ring  or  count- 
ing the  number  of  movements  of  expansion  and 
contraction. 

At  a  meeting  of  the  Ware  business  men  he'd 
in  Ware,  last  Thursday  afternoon,  the  Ware 
Power  and  Improvement  Co.  was  organized 
1  a  capital  stock  of  $10,000.  Over  S6,ooo  is 
already  taken.  W.  H.  Hyde  is  treasurer  ;  R. 
H.  Loomis,  secretary.  E.  H.  Gilbert,  Dr.  W. 
W.  Minor,  and  Andrew  Boyson,  directors.  The 
object  of  the  company  is  to  furnish  light  and 
power  for  the  town. 

In  the  opinion  of  Corporation  Counsel  Rich- 
ardson, the  city  council  cannot  by  ordinance  re- 
quire electric  cars  running  in  the  City  of  Boston 
to  be  provided  with  fenders,  as  the  power  to 
reach  such  a  case  had  been  given  to  the  board 
of  railroad  commissioners  by  a  legislative  act 
passed  at  the  present  session. 


At  the  Edison  Electric  Light  Works,  at  New- 
port, R.  I.,  a  bed  is  being  laid  for  a  new  boiler, 
which  gives  them  a  battery  of  five  boilers.  An 
additional  engine  is  to  be  used  in  driving  dy- 
namos on  a  proposed  long  distance  lighting  cir- 
cuit. The  new  street  railway  generators  are 
ready  for  use  as  soon  as  the  necessary  belting 
arrives. 

The  Suburban  Light  and  Power  Company  are 
taking  out  all  the  arc  lamps  that  are  on  the  alter- 
nating circuits  and  will  replace  them  with  regu- 
lar arc  lamps  supplied  with  current  from  a 
Wa.erhouse  machine. 

Lightning  burned  out  about  75  telephones, 
rendered  the  telegraph  and  fire  alarms  useless, 
and  destroyed  a  good  portion  of  the  telephone 
switchboard  in  Salem  last  Thursday  night. 

A;  a  stockholders  meeting  of  the  Duralite 
Manufacturing  Company,  held  in  their  office  at 
85  Water  street,  last  Wednesday,  Mr  L.  F.  Jor- 
dan was  elected  treasurer.  W.  J.  P. 


WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
35    COMMERCIAL    BUILDING, 

Chicago,  June  14,  1890. 

New  Companies  — Adams  Company,  at  Chi- 
cago, to  purchase  or  control  patents  for,  or 
construct  electric  and  elevated  railroads.  Capi- 
tal stock.  $200,000  :  incorporators,  J.  W.  Adams, 
G.  W.  Grigas    G.  M.  Hams. 

Morton  Electric  Boot  Blacking  and  Novelty 
Manu  acturmg  Company,  at  Waukegan,  ll1. 
Capital  stock,  $1,000;  incorporators,  F.  G. 
Morton,  H.    F.  Morton,  J.  F.  Lindsay. 

The  Electric  Transmitter  Company,  at  Chi- 
cago ;  to  manufacture  electr  c  transmitters. 
Capital  stock.  Si. coo. 000;  incorporators,  Wm. 
F.  Sherman,  Wm  S.  Brewster,  Stephen  P.  Gard- 
n<  r. 

Primary  Battery  Company,  of  East  St.  Louis, 
111.  Capital  stock,  $500, oco  ;  incorporators, 
Frank  St  l.well.  W.  M.  Steele,  E.  A.  Cheney. 

American  Distiict  Telegraph  Company,  of 
Minnesota,  with  principal  office  at  Duluth, 
Minn.  Capital  stock,  $50,000  ;  incorporators, 
Henry  C.  Hope  Wm.  H.  S.  Wright,  James  B. 
King,  Samuel  B.  McConnell,  and  othe  s. 

The  work  of  the  Edison  Electric  Company, 
in  Milwaukee,  Wis.,  is  being  pushed  rapidly. 
The  system  of  distribut  on  is  entirely  under- 
ground, and  the  conduits  and  mains  are  being 
laid  throughout  the  east  and  west  side.  A  can- 
vass is  being  made  of  the  south  side  wiih  a 
•■  to  laying  mains  there,  also  if  there  is  a 
sufficient  demand  for  the  light.  Work  on  the 
power  house  on  Riverstreet  will  be  commenced 
at  once.  The  company  say  they  will  make 
th  s  the  model  Edison  electric  light  station. 

Mr.  G.  A.  Edward  Kohler,  Chicago,  the 
western  representative  of  the  Eddy  Electric 
Motor  Company,  reports  excellent  progress 
made  in  that  company's  interests  in  this  city. 
An  electrotyping  machine  of  large  capacity, 
soli  to  Yungblut  &.  Co.,  202  Clark  sL,  for  $550, 
is  among  sales  reported  this  week. 

Milwaukee.  Wis. — The  consolidation  of  the 
Milwaukee  City  with  the  Cream  City  street  rail- 
way lines  is  reported  to  have  taken  place.  The 
Edison-Yillard  combination,  who  are  said  to 
have  had  control  for  some  time  of  the  Milwau- 
kee City  railway,  are  reported  to  be  behind  the 
present  deal. 

The  A.  H.  Baker  Woolen  Co.,  of  Fairfield, 
111.,  are  enlarging  their  factory,  and  will  put  in 
an  electric  light  plant.  They  expect  to  furnish 
light  to  the  city  as  well  as  light  theirown  build- 
ings. 

Mr  Thos.  G.  Grier,  of  the  Nat:onal  Engi- 
neering Bureau,  Chicago,  was  initiated  into 
Loyal  Legion  at  the  annual  meeting  of  that 
Order,  held  at  Kinsley's  on  June  12th. 


The  Sheboygan  (Wis.)  Electric  Lighting  Co. 
started  their  plant  on  the  6th  with  good  iesults 
The  system  consists  of  100  Thomson-Houstoi 
arc  lights  and  the  lamps  burn  all  night 

Mr.  M.  E.  Baird,  general  agent  of  the  Eddy 
Electric  Motor  Company,  was  in  the  World's 
Fair  city  some  days  this  week. 

F.  M.  L 

NEW  YORK   NOTES. 


In  Two  or  Three  Weeks  a  novel  exhibition  ol 
the  working  of  the  Long  Distance  Telephone 
will  take  place  A  large  steam  yacht,  belonging 
to  a  prominent  business  man  of  this  city,  is  tt| 
be  anchored  off  shore,  and  will  be  placed  ir 
communication  with  the  shore  by  an  electric 
cable  which  will  contain  two  conductors.  A 
long  dis'ance  telephone  is  to  be  placed  on  board. I 
and  connected  with  the  shore  through  the  cable,! 
and  a  party  of  invited  guests  on  board  will  bei 
entertained  by  Thomas's  Orchestra,  opera  fcj 
New  York  and  opera  in  Philadelphia  all  by  tele 
phone.  The  circuit  will  be  metallic,  and  thci 
ship  end  of  the  cable  will  be  attached  to  a  float' 
so  that  the  connections  will  be  readily  accessible. 
The  entenainment  will  certainly  be  unique,  and 
we  can  imagine  how  the  surroundings  wil  i 
greatly  add  to  the  effect  of  the  music  in  the  tele  j 
phone. 

It  is  gratifying  to  note  that  the  Mason  pri  ! 
mary   battery    is   steadily   going   to    the   front! 
There  is  nothing  to  equal  it  for  light  power  anc; 
lighting.      Mr.  Mason  has  recently  brought  out  21 
small  fan  outfit  which,  operated  by  the  Masor' 
battery,   gives  a  delightfully  cool  breeze.     It  ii 
portable,    and  the  whole  outfit  can  be   carriet; 
from    room  to   room    with  very  little   inconve- 
nience.   There  is  hardly  any  excuse  for  not  keep 
ing  cool  indoors  during  the  hot  weather  wher 
such  devices  as  this  one  can  be  obtained  at  loi 
figures. 

The  New  York  Insulated  Wire  Compact 
factory  is  taxed  to  its  utmost  capacity  and  is  run 
ning  night  and  day  filling  the  immense  numbe 
of  orders  on  hand  and  we  are  informed  tha 
they  have  been  compelled  recently  to  refuw 
some  very  large  orders.  The  demand  for  thei 
wire  is  constantly  increasing  both  in  this  countn 
and  abroad.  A  number  of  electric  light  com 
panies  are  now  adopting  the  competition  lini 
wire  for  all  line  services  finding  it  to  be  the  mos 
durable  and  safest  line  to  use. 

Mr.  J.  W.  Marsh,  Secretary  of  the  Standan 
Underground  Cable  Company  of  Pittsburgh.  Pa. 
has  just  received  by  election  the  additional  titl 
of  Assistant  General  Manager.  Mr.  Marsh 
well  and  favorably  known  among  electrical  pec 
pie,  particularly  tho-e  in  the  e'ertric  cable  bus 
ness,  and  the  news  of  his  prosperity  will  be  gia 
fying  to  his  many  friends. 

The  Shaver  Corporation. — Prominent  partic 
of  Berlin  Falls,  N.  H..  have  purchased  the  frai 
chise  for  operating  the  Shaver  Mokcu'ar  Tel< 
phone  within  Coos  County.  N.  H.  The  pric 
received  for  the  contract  was  at  the  rate  of  $4i-' 
per  thousand  inhabitants.  An  exchange  of  thir 
subscribers  has  been  ordered  and  will  be  put : 
operation  this  month. 

The  Morris  Park  race  track  has  been  fitted  1 
with  the  Shaver  Molecular  Telephone  :  the  san 
circuit  is  also  utilized  for  registering  the  amou 
of  water  in  the  different  tanks  around  the  park 

R  J.  G. 

Important  Contract.  —  Contracts  have  be< 
signed  between  the  Brown  Electric  Protect 
Company,  of  New  England,  and  the  Gamewi 
Fire  Alarm  Te'egraph  Company,  granting  t 
latter  company  exclusive  right  for  the  use  of  t 
Brown  Protector  on  all  fire  alarm  and  pol 
nal  boxes  thro-ghout  the  L'nited  States. 

Cab  Lighting.  —Boston  has  a  cab  lighted  1 
electricity. 
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A  NEW  STORAGE  BATTERY. 

The  Carpenter  Electric  and  Storage  Company, 
)f  Denver,  Col.,  are  now  manufacturing  storage 
catteries  that  for  capacity  and  durability  are  said 
o  surpass  any  storage  battery  ever  put  before  the 
jublic. 

These  cells  consist  of  red  lead  and  metallic 
lead,  the  former  being  enclosed  within  the  lat- 
:er,  the  dry  red  lead  being  packed  around  nu- 
merous steel  rods  projecting  through  the  metal 
:asing.  The  case  or  envelope  is  then  sealed  by 
burning  the  joints  with  a  hydrogen  flame;  the 
steel  rods  are  withdrawn  and  the  result  is  a  solid 
plate  of  dry  red  lead,  encased  with  metallic  lead 
and  perforated  wiih  numerous  small  holes. 

Heretofore  storage  batteries  have  been  made 
by  putting  the  active  matter  on  the  outside  of  the 
lead  support,  and  herein  lies  one  of  the  innova- 
tions and  great  points  of  superiority  of  the  Car- 
penter battery  over  all  others.  The  object 
sought  by  the  inventor  in  encasing  the  red  lead 
by  its  support,  was  to  prevent  the  falling  out  of 
the  active  matter  which  so  speedily  diminishes 
the  efficiency  and  lile  of  all  so-called  pasted 
plates.  The  perforations  in  the  Carpenter  plate 
being  uniform  and  numerous  afford  a  greater 
surface  for  chemical  action,  and  also  makes  each 
plate  and  cell  almost  identical  in  capacity  and 
strength  and  therefore  more  reliable  in  action 
than  any  other  form  of  cell  now  constructed. 
The  short  life,  due  to  the  active  matter  scaling 
from  the  support  of  the  old  pasted  forms  and  their 
excess  of  dead  weight  over  the  necessary  active 
matter,  have  rendered  them  less  of  a  commercial 
success  than  they  otherwise  would  have  been. 
The  Carpenter  accumulator  overcomes  these 
two  difficulties,  and  by  actual  demonstration 
brings  the  maximum  of  its  active  matter  into  use 
with  the  minimum  weight  necessary  for  efficient 
support.  The  limited  space  of  time  necessary 
to  form  and  re-charge  the  Carpenter  batteries  is 
in  marked  contrast  to  most  other  batteries. 

This  type  of  cell  will  stand  the  stiain  and  jar- 
ring that  would  cause  any  other  type  to  col- 
lapse, and  hence  is  adapted  for  all  purposes  of 
car  traction  and  railway  lighting,  and  will  rap- 
idly come  into  use  for  these  important  purposes 
so  soon  as  the  company  begins  their  manufac- 
ture on  a  large  scale,  and  the  public  becomes  fa- 
miliar with  their  merits.  For  the  lighting  of 
railway  passenger  cars,  especially,  the  electric 
light  must  soon  be  adopted  by  all  railroads, 
on  account  of  its  absolute  safety,  because  the 
traveling  public  will  demand  it. 

Some  roads  have  tried  other  forms  of  storage 
batteries  on  their  trains  and  have  not  found 
them  sufficiently  reliable  to  warrant  their  very 
general  acceptance.  Their  life  is  only  about 
twelve  months,  which  makes  their  adoption  a 
matter  of  much  question,  although  they  give 
a  very  good  light.  It  seems  that  the  jar  of  the 
cars  causes  a  weakening  of  efficiency  in  about 
three  months  by  the  scaling  off  of  the  active 
matter,  and  from  that  time  on  new  plates  are 
constantly  required  to  replace  such  as  have  be- 
come inefficient. 

The  Carpenter  company  are  now  successfully 
lighting  a  chair  car  in  daily  service  between 
Denver  and  Chicago  over  the  Union  Pacific  and 
Northwestern  roads.  The  car  is  equipped  with 
sixty  cells  and  ten  16  candle  power  Perkins 
lamps,  The  battery  cases  and  trays  weigh  1,600 
pounds  and  have  sustained  the  lights  for  over 
sixty  nights,  lighting  the  car  four  nights  on  one 
charge,  without  a  single  hitch,  and  the  return- 
ing car  has  always  shown  a  considerable  excess 
of  light  over  the  requirements  for  that  length  of 
service.  There  is  not  the  slightest  evidence  of 
decay  about  these  cells,  but,  on  the  contrary, 
they  improve  with  use,  and  their  construction 
renders  scaling  off  an  impossible  thing,  as  would 
have  been  the  case  with  pasted  plates.  Every 
fourth  day,  when  on  time,  the  car  is  switched  to 
the  works  of  the  Carpenter  Electric  and  Storage 
company,  in  the  forenoon  and  in  the  afternoon 
is  taken  away  equipped  with  sufficient  light  for 
the  trip  to  Chicago  and  return,  without  any  aid 


or  attention  except  that  it  be  turned  off  in  the 
day  time.  Passengers  and  railway  men  are  loud 
in  their  praises  of  the  light  furnished  by  the  bat- 
tery beneath  this  car  which  enables  them  to  read 
with  ease  and  comfort  any  print  that  they  could 
see  in  daylight.  For  traction  purposes  the  Car- 
penter company  is  perfecting  a  motor  of  its  own 
which  is  believed  to  be  superior  to  anything 
now  in  use,  and  specially  designed  for  operation 
by  the  Carpenter  Storage  Battery,  but  it  will  be 
several  months  before  public  tests  will  be  made. 


The  Halifax  Bermudas  Cable. — The  steamship 
"  Westmeath,"  with  the  Halifax-Bermudas  cable 
on  board,  left  the  Thames  May  22nd.  Capt.  A. 
W.  Stiffe  will  be  in  charge  of  the  cable-laying 
operations,  and  it  is  expected  that  telegraphic 
communication  between  the  two  important  naval 
stations  of  Halifax  and  Bermuda  will  be  establish- 
ed within  the  next  month  or  so.  The  total  length 
of  the  cable  is  874  knots,  and  its  total  weight  is 
about  2,000  tons.  The  Halifax  shore  end  weighs 
9.4  tons  to  the  mile.  The  Bermuda  shore  end, 
owing  to  the  presence  of  coral  reefs,  has  been 
made  specially  heavy,  and  weighs  about  19  tons 
to  the  mile.  The  cable,  which  was  manufact- 
ured for  the  Halifax  and  Bermudas  Cable  Com- 
pany by  W.  T.  Henley's  Telegraph  Works  Com- 
pany, was  thoroughly  tested  before  shipment  by 
the  Post  Office  authorites,  who  pronounced  it 
satisfactory.  Messrs.  W.  T.  Henley's  Ttlegraph 
Works  Company,  are  just  proceeding  with  the 
manufacture  of  another  submarine  telegraph 
cable,  about  1,000  miles  in  length. 

The  Electric  Light  in  the  Suez  Canal. — In 
his  last  report  to  the  Foreign  Office  the  British 
Consul  at  Port  Said  gives  the  following  interest- 
ing figures  with  regard  to  the  application  of  the 
electric  light  to  vessels  navigating  the  Suez  canal 
at  night.  In  1887,  395  steamers  used  the  light ; 
in  1888  the  number  rose  to  1,611,  and  in  1889  a 
total  of  2,445  vessels  navigated  the  canal  with 
its  aid.  The  average  time  of  transit  has  been 
reduced  to  22.J/2  hours.  The  shortest  time  taken 
by  a  steamer  in  passing  through  the  canal  in 
1889  with  the  aid  of  the  light  was  14^  hours. 

The  Italian  Edison  Company. — Th;s  company 
shows  a  net  profit  for  1889  of  205,463  lire  (£5,- 
125).  The  principal  station  at  Milan  had,  at  the 
c'ose  of  the  year,  565  arcs  and  14,807  incan- 
descents  at  work.  Th  s  year  additional  plants 
are  to  be  put  down  at  Florence,  Parma,  and  the 
Tarcnti  Arsenal ;  the  negotiations  for  a  station  at 
Venice  are  pending.  The  company  has  also 
taken  over  the  Risalto  factory  for  making  elec- 
tric apparatus. 

The  Renard  Battery  and  Aerial  Navigation. — 
According  to  La  Lumiere  Electrique  Commander 
Renard's  light  batteries  are  not  likely  to  prove  of 
much  use  for  the  purpose  for  which  they  were 
mainly  designed,  namely,  aerial  navigation.  Our 
contemporary  estimates  that  to  maintain  a  mo- 
derately sized  balloon  in  a  stationary  position  for 
one  hour  against  a  breeze  of  average  strength, 
one  ton  of  Renard  batteries  would  be  required. 

The  Telephone  in  Germany. — According  to 
Uhlands  Wochenschri/t  there  were  in  Germany 
on  October  1,  1889,  no  less  than  179  towns  with 
telephone  exchanges.  There  were  at  the  same 
date  39,876  telephones  in  use  connected  by  57, 
505  kilometres  of  wire ;  the  average  number  of 
communications  per  diem  being  581,839. 

Club's  New  Home. — The  Fort  Wayne,  Ind., 
Electric  Club  dedicated  its  new  rooms,  May  30. 
The  entertainment  consisted  of  music,  addresses, 
etc.  The  officers  of  the  Club  are  Chas.  C.  Mil- 
ler, President ;  Harry  McKinley,  Vice-President ; 
Eugene  McLachlin,  Secretary  ;  Lewis  Freyer, 
Treasurer. 

The  Phonograph  in  South  America. — Frank 
Tracy,  son  of  Secretary  of  the  Navy,  will  shortly 
sail  for  South  America,  to  represent,  it  is  said,  the 
Edison  phonograph  in  various  capitals.  The 
phonograph  people  hope  for  great  things  as  a 
result  of  his  mission. 


L'Elettricita. — The  editor  of  tElettricita  has 
received  a  large  number  of  replies  in  answer  to 
the  two  questions  recently  propounded  by  him. 
There  was  a  general  consensus  of  opinion  that 
Hertz's  investigations  were  the  most  important 
of  recent  years,  butopinhns  differed  considera- 
bly as  to  what  application  of  electricity  would 
make  the  greatest  progress  during  1890. 

Minutes  of  the  National  Electric  Light  Con- 
vention.— The  proceedings  of  the  recent  conven- 
tions of  the  National  Electric  Light  Association, 
held  at  Niagara  Falls  and  Kans  s  City,  will  be 
published  in  book  form  early  in  July.  They 
will  comprise  two  volum  s  well  printed  and  at- 
tractively bound  in  cloth.  A  limited  portion  of 
the  books  will  be  reserved  for  appropriate  ad- 
vertising, and  those  desiring  representation 
should  communicate  at  once  v/ith  the  Manu- 
facturers Advertising  Bureau  &  Press  Agency, 
1 1 1  Liberty  street,  New  York  who,  we  are  in- 
formed, have  charge  of  this  portion  of  the  work. 

Electric  Light  at  Carlsbad. — The  municipal 
assembly  of  Carlsbad  resolved  recently  to  erect 
electrical  works,  adjacent  to  the  water  works,  for 
lighting  the  town.  The  installation  will  have  a 
capacity  of  5,000  glow  lamps  of  16  candle  power. 
Two  proposals  have  been  submitted  to  the 
municipality,  the  one  by  Siemens  and  Halske,  of 
Berlin,  and  the  other  by  Ganz  &  Co.,  both  based 
upon  the  use  of  alternating  current  transformers. 
The  latter  offer  was  accepted.  As  a  reason  for 
the  installation  of  the  works,  it  is  stated  in  the 
report  of  the  council  that  Carlsbad,  as  a  world- 
famed  watering  p!ace,  could  not  remain  behind 
towns  which  have  already  introduced  the  electric 
light. 

The  Telephone's  Effect  on  the  Ear. — A 
French  aural  surgeon  has  devoted  considerable 
attention  to  the  effect  of  the  constant  use  of  the 
telephone  on  the  ear,  and  finds  :  First,  that  the 
constant  use  of  the  telephone  seems  to  exert  no 
bad  effect  upon  sound  ears,  but  that  it  is  harmful 
for  those  which  are  already  the  subject  of  dis- 
ease ;  2d,  that  these  affections  consist  especially 
of  an  impairment  of  hearing  from  fatigue  of  the 
auditory  attention  (buzzing,  headache,  vertigo, 
nervous  excitability,  and  certain  transient  psy- 
chical disturbances)  ;  3d,  that  these  effects  are 
often  of  brief  duration  and  disappear  as  the  au- 
ditory apparatus  becomes  accustomed  to  its 
work,  and  that  in  all  cases  they  cease  when  tele- 
phone work  is  abandoned.  His  examinations 
were  made  on  operators  connected  with  the  tele- 
phone central  office. 

Disclaimers. — If  a  patentee  makes  a  claim, 
which  is  not  well  founded,  in  the  same  patent 
wi  h  other  claims  which  are  well  founded,  he 
may  disclaim,  within  a  reasonable  time,  that 
which  he  had  no  right  to  claim,  and  then  his 
patent  will  be  as  valid  for  the  residue  of  its  term 
as  if  it  had  originally  issued  only  for  valid  claims. 

If  the  patentee  omits  to  disclaim  and  brings 
suit  for  violation  of  his  patent,  and  it  appears  at 
the  trial  that  he  is  entitled  to  protection  in  a  por- 
tion of  his  claims  (such  as  constitute  a  material 
part  of  his  invention),  but  not  in  respect  to  an- 
other portion,  he  is  entitled  to  damages  for  the 
violation  of  the  valid  ponion  of  his  claims,  but 
he  recovers  no  costs.  If  the  jury  are  satisfied 
that  there  has  been  unreasonable  negligence 
and  delay  on  the  part  of  the  patentee  in  making 
a  proper  disclaimer  as  respects  the  invalid  part 
of  his  patent,  then  the  whole  patent  is  inopera- 
tive. 

"Unreasonable  delay"  in  filing  a  disclaimer 
is  a  question  of  law  for  the  court.  The  time,  in 
reference  to  the  delay,  commences  from  the  time 
when  knowledge  is  brought  home  to  the  party 
that  he  is  not  the  first  inventor ;  or  a  court  of 
competent  jurisdiction  has  declared  him  not  to 
be  one. 

If  a  patent  has  been  previously  assigned  in 
part,  and  a  disclaimer  has  been  filed  by  the 
patentee  alone,  such  disclaimer  will  not  operate 
in  favor  of  the  assignee  in  any  suit,  either  of  law 
or  equity,  unless  he  has  joined  in  it. 
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THE    ELECTRIC   AGE'S   ILLUSTRATED   ELECTRICAL   FATENT    RECORD. 


ELECTRICAL  PATENTS  ISSUED  JUNE  ioth. 

Galvanic  Batten-.  John  Beattie,  Jr., 
Fall  River,  Mass      Filed  Jan.   ;.   : 

429.599.  Electric  Annunciator.  James  D. 
Bishop,  Chicago,  111.,  assignor  to  the  Wes:ern 
Electric  Company,  same  place.  Filed  Feb.  3. 
1890. 

429. 6;S.     Manufacture  of  Incandescent  El<c- 
tric    Lamps.     Richard    N.  Dyer,  New   York.  N 
V.      Filed  June  5 

429,642.  Lighting  Device  for  Lamps.  Lewis 
A.  Roberts,  Caibondale.  and  Thomas  H.  Watts, 
Scran  ton.  Pa.     Filed  Dec.  iS,  18S9. 

429.687.  Electric  Railway.  Rudolph  M. 
Hunter.  Philadelphia.  Pa.,  assignor  to  the  Elec- 
tric Car  Company  of  America,  same  place.  Ori- 
ginal application  fi  ed  Mar.  24,  1887.  Divided 
and  this  application  filed  Dec.  1,  iSj- 

Galvanic  Battery.  Jose  Siliceo,  Jr. , 
Mexico.  Mexico.  Filed  Feb.  19,  1887.  Renewed 
Apr.  7,  1890.    Patented  in  Mexico  Dec.  29,  1S84. 

429.727.  Ligh.nii  £  A r  ester.  Oliver  J  Lo  Ige, 
L  verpool.  County  of  Lancaster,  England.  Filed 
May  2: 

429.729.  Generator  for  Electrically-Recipro- 
cated Tools.  Harry  N.  Marvin,  Syracuse,  N.  Y. 
Filed  March  19,  i  - 


HO.    429,596.        GALVANIC    BATTERY. 

429.730.  Electric  Drill  System.  Harry  N. 
Mar. in.  Syracuse,  N.  Y.      Filed  Mar.  19.  1890. 

429.731.  Electric  Drill  System.  Harry  N. 
Marvin.  Syracuse.  N.  Y.     Fi.ed  Mar.  19,  1890. 

429.732.  Generator  for  Electrically  Recipro- 
cated Too  s.  Harry  N.  Marvin,  Syracuse,  N.  Y. 
Filed  Mar.  19.  1  - 

429,736.  Dynamo  Electric  Machine.  Richard 
Pfund,  Brooklyn.  N.  Y.     Filed  Feb.  24,  1890. 

429,745-  Electric  Connection.  Charles  J.  Yan 
Depoele,  Lynn,  Ma-s.     Filed  Aug.  15,  1S89. 

429.746.  Electric  Railway  MotorTruck.  Char- 
les ].  Yan  Depoele,  Lvnn,  Mass.    Filed  Aug.  15, 

429.747.  Telpher  System.  Charles  J.  Yan 
Depoele.  Chicago,  111.     Filed  May  13,  1867. 

429.751.  Electric  Meter.  John  H.  Barnard, 
Asheville,  N.  C.     Filed  Apr.  4.  1890. 

429.787.  Electric  Arc  Lamp.  Carl  Coerper, 
Ehrenfeld,  Germany,  assignor  to  Helios  Actien- 
Gasellschaft  fur  Elcktrisches  Licht  und  Tele- 
graphenbiu,  same  place.  Filed  Jan.  25,  1889. 
Patented  in  England  Dec.  14-  1888. 

429,804.  Telephone.  William  Yogel,  Chica- 
go, 111.,  assignor  of  three-fouiths  to  Gary  G. 
Calkins  and  Adolph  Gray,  same  place.  Filed 
Aug.  19,  1889. 

429,815  Cable  Terminal,  lohn  C.  Reilly, 
Brookhn.  N.  Y.      Filed  Nov.  18,  ; 

429817.  Electric  Burgl -r  Alarm.  Harold  C. 
Shubeit,  Chicago,  111.,  assignor  to  Louis  K.  Cur- 
lett  and  James  Rose,  same  p'ace.    Filed  Mar.  8, 

429,825.  Electric  Regulator.  Edmund  Wage- 
rmnn.  LittleRock.  Ark  ,  assignor  of  six-sevenths 
to  1  hn  D.  Adams.  Dean  Adams,  Oscar  Davis, 
John  W.  Davis.  Horace  G.  Allis,  and  John  B. 
Jones,  all  of  same  place.     Filed  Sept  11,  1 S ^9 


429,827.  Graphophone.  John  H.  White, 
Washington,  D.  C.     Filed  April  q,  1889 

429.895.  Galvanic  Battery.  George  H.  Felt, 
New  York,  N.  Y. .  assignor  to  the  Felt  Electrical 
Company,  same  place.     Filed  Nov.  13,  1S89. 

429.896.  Electrode  for  Galvanic  Batteries. 
George  H.  Felt,  New  York,  N.  Y..  assignor  to 
the  Felt  Electrical  Companv,  same  place.  Filed 
Nov.  15.  1SS9. 


NO.    429,608.        MANUFACTURE    OF    INCANDESCENT 
ELECTRIC    LAMPS. 

429. S97.  Porous  Cell  for  Galvanic  Batteries. 
George  H.  Felt.  New  York,  N.  Y.,  assignor  to 
the  Felt  Electrical  Company,  same  place.  Filed 
Jan.  4,  1S90. 

429.898.  Solution  for  Galvanic  Batteries. 
George  H.  Felt.  New  York,  N.  Y. ,  ass  gnor  to 
the  Felt  Electrical  Company,  same  place.  Filed 
Jan    13,  1890. 

429.899.  Railway  Signal  System.  Leroy  B. 
Firman,  Chicago,  111.     Filed  Aril  15,  1889. 

429.912.  Secondary  Battery.  Carl  Hering, 
Philadelphia,  Pa     Filed  April   15,  1890. 

429.913.  Secondary  Battery.  Carl  Hering, 
Philadelphia,  Pa.     Filed  April  15,  1890. 


NO.    42^,827.       GKATHOPHOXE. 

429  914.  Secondary  Battery.  Carl  Hering, 
Philadelphia,   Pa.     Filed  April  15,  1890. 

429  9S1.  Electric  Railway  Conductor  System. 
Chas.  J.  Yan  Depoele,  Lynn,  Mass.  Filed  April 
9,  1890. 

429,982.  Mechanical  Telegraph  Instrument. 
Eugene  R  Wate  house,  St  Louis.  Mo.,  assgnor 
of  one-half  to  H^rtA.  Fisher,  same  place.  Filed 
July  9.    1889. 

430,010.  Underground  Electric  Conduit. 
Henrv  Flad,  St.  Louis,  Mo.  Filed  September 
:  SS9. 

430,025.  Electric  Ra  lway.  Rudolph  M. 
Hunter,  Pniladelphia,  Pa.,  assignor  to  the 
Thomson-Houston    Electric   Company  of  Con- 


necticut    Original    application    filed    Feb.  : 
18S6.      Divided  and  this  application  filed  Sept    j 

•3-  ' 

430.054.  Switch  Board.  Johan  M.  Ander- 
son,  Boston,  Mass.,  assignor  of  one-half  to 
Albert  Anderson,  same  place.  Filed  March  20, 
1890. 

430. 055.  Method    of  Separating  Ores  Mag-   • 
netically.     Clinton    M    Ball.    Trov    N.   Y.,  and   1 
Sheldon  Norton,    Hckendauqua.  Pa.,  assignors 
to    the   Magnetic     Separator   Companv,  Water- 
veliet,  N.  Y.     Filed  Oct  16,  18S9. 

430,060.  System  of  Electrical  Distribution.  , 
Edwad  M.  Bentley.  Boston,  Mass.,  assignor  to  ( 
the  Thomson-Houston  Electric  Company  of  j 
Connecticut.     Filed  April  2,  1890. 

430.065     Key-Board  Self-Playing  Attachment   j 
Joseph  D.  Case  and  Clark  W.  Evans.  Plainfield, 
N  J.     Filed  Sept.  10.  1S86. 

430.075.  Galvanic  Battery.  Charles  A.  Hitch-  1 
cock,  North  East,  assignor  of  one  half  to  Samuel  ! 
A.  Davenport  Erie,  Pa.  Filed  May  23.  1889,  i 
Renewed  Dec.  16,  1889. 


XO.  429,981.       ELECTRIC  RAILWAY  CONDUCTOR  SYSTEM. 

430,076.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia.  Pa.,  assignor  by  mesne 
assignments  to  the  Thomson  Houston  Electric 
Company,  Boston,  Mass  Original  application 
filed  June  21,  1886  Divided  and  this  applica- 
tion filed  June  20,  1889. 

430,096.  Automatic  Electric  Cut-Out  Mont- 
gomery Waddell,  New  York,  N.  Y. ,  assignor  to 
the  Waddell-Entz  Electric  Companv,  same  place. 
Filed  April  21,  1887. 

11.083.  Electric  Ra:lwav.  Waller  H.  Knight 
Newton,  Mass.  Filed  May  14.  1890.  Original 
No.  4  24.SSS,  dated  April  1,  1893.     Reissue. 

11.084.  Electric  Railway.  Walter  H.  Knight, 
Newton,  Mass.  Filed  May  14,  1890.  Original 
No.  424,887,  dated  Apr.  1,  1890.     Reissue. 


New  Contract  of  the  Spragi/e  Co. — During 
the  last  month  the  amount  of  new  business  con- 
tracted for  by  the  Sprague  Electric  Rai.way  and 
Motor  Company,  has  been  very  large,  and  in- 
cludes nearly  every  section  of  the  United  States. 
Among  the  new  roads  which  have  ordered  elec- 
trical appratus  are  the  West  End  Railway  of 
Denver.  Colorado  :  the  Belt  Line  Electric  Rail- 
way of  Port  Townsend,  Washington  ;  Citizens 
Rapid  Transit  Railway  of  Nashville,  Tenn. ; 
Manet  Street  Railway  of  Quincy,  Mass.:  Capitol 
Hill  Electric  Railway  of  Denver,  Colorado; 
Rapid  Transit  Street  Railway  of  Newark.  N.  Jj 
and  Keokuk  Electric  Railway  of  Keokuk,  Iowa. 
In  addition  to  these  the  Sprague  Company  has 
closed  a  large  number  of  contracts  for  additional 
equipment  with  roads  already  in  operation  on 
the  electric  system.  The  use  of  electricity  as  a 
motive  power  seems  to  be  extending  rapidly, 
and  the  list  which  we  publish  eich  month  of  the 
new  contracts  awarded  to  the  Sprague  Company 
is  indicative  of  the  popularity  of  this  systen. 

Seizures  of  Accumulators  in  France. — In  ad- 
dition to  its  recent  seizure  of  Laurent-Cely  accu- 
mulators, the  Societe  Francaise  d'Accumulateurs 
Electriques  has  impounded  some  Julien  and 
some  Jarriant  accumulators. 
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The  Laurent-Cely  Accumulator. — The  special 
atures  of  the  Laurent-Cely  accumulator,  which 
constructed  by  the  Societe  Anonyme  pour  le 
ravail    Electrique  des   Metaux,   consists,   says 
'ngineering,   in  the  special  nature   of  the  lead 
aste  employed,  and  in  the  manner  in  which  it 
applied  to  the  plates.     The  active  element  is 
mixture  of  chloride  of  lead  and  chloride  of  zinc, 
he  fused  chloride  of  lead  has  a  density  of  5-6  ; 
y  incorporating  chloride  of  zinc  with  it  in  certain 
roportions  the  density  is  reduced  to  4  '5      This 
lixture,  brought  to  a  state  of  fusion,  is  run  into 
ast-iron   moulds  in  the  formofsmill  buttons 
dth  rounded  edges.     After  cooling,  the  buttons 
Ire  washed  to  remove  the  chloride  of  z:nc,  and 
ius  to  render  them  somewhat  porous.     Their 
ensity  then  varies  from  4  -2  to  34.    The  buttons 
'hich  serve  for  the  manufacture  of  the  negat:ve 
lates  are  then  arranged  in  a  metallic  mou'd, 
,ito  which  antimonial  lead  is  run  ;  this  surrounds 
he  buttons  with  a  frame  which  holds  them  fixed 
In    their   positions.       The   negative   plates   are 
aounted  in  cells  filled  with  acidulated  water  and 
.rovided  with  zinc  electrodes.     The  composite 
|.nd  zinc  plates  are  then  short-crcuited.     The 
Lydogen  which  is  disengaged  upon  the  positive 
lectrode  reduces  the  chloride  of  lead,  and  there 
lure  thus  obtained  buttons  of  spongy  lead  of  a 
Hensity  between  2-5  and  3-1,  while  that  of  or- 
dinary lead  is  11  -35.      The  buttons  used  in  the 
manufacture  of  the  positive  plates  are  first  trans- 
formed  into  spongy  lead,  then  heated  in  the  air 
lo  oxidize  them,  and  transformed  into  spongy 
litharge.     They  are  fixed,  like  the  negative  bui- 
lons,  in  a  frame  of  antimonial  lead.    The  Laurent- 
Cely  accumulator  is  employed  for  the  lighting  of 
wagons  His  on  the  Chemin  de  Fer  du  Nord,  and 
pas  also  served  to  drive  a  motor  working  an 
electric  capstan. 


Answer:  The  difference  is  in  the  resistance 
and  position  of  the  instruments  in  the  circuit. 
The  voltmeter  has  high  resistance  and  is  placed 
in  a  derived  circuit  between  the  points  whose 
difference  of  potential  is  to  be  measured  ;  while 
the  ammeter  is  of  low  resistance  and  is  con- 
nected directly  with  the  main  circuit,  the  entire 
current  parsing  through  it— Ed.  Electric  Age. 

Editor  Electric  Age  :  What  is  a  "  Mho  ?"  I 
notice  it  is  spelled  the  reverse  of  ohm,  and  I  in- 
fer from  that  that  it  must  have  an  opposite  sig- 
nificance, although  I  cannot  find  any  explana- 
tion in  any  book  I  have  at  my  command. 

Albany,  Ind.  Micro. 

Answer  :  Mho  is  a  term  proposed  by  Sir  Wm. 
Thomson  to  represent  the  practical  unit  of  con- 
ductivity. Conductivity  being  the  reciprocal  of 
resistance  the  origin  of  the  word  is  apparent. — 
Ed.  Electric  Age. 


TIB  DOUBLE  CYLINDER  LAW  BATTERY 

The  Standard  for  all  Open  Circuit  Work. 

ITS    NINTH    YEAR. 

The  Negative  Element  has  U7  square  inches  of  surface,  which 
is  more  than  double  the  surface  foun<l  in  any  other  !  The  Cell 
contains  1%  pints  of  solution,  which  is  nearly  double  that  in  any 
other  cell ! 


Electric  Cars  in  Brooklyn. — The  Brooklyn 
City  Railroad  Company  has  asked  permission  to 
substitute  electric  motors  for  horses  on  its  lines. 
The  president  of  the  company,  Mr.  Lewis,  says, 
"It  is  the  coming  power,  and  we  propose  to 
utilize  it.  In  all  probability  we  shall  have  two 
power  stations,  so  that  we  shall  not  be  incon- 
venienced if  one  blows  up.  I  am  very  strongly 
in  favor  of  supplying  power  from  one  central 
station  to  all  the  roads  that  will  use  electric  mo- 
tors.    That  would  reduce  the  cost  to  a  minimum." 

Dynamo. — A  twelve-light  Arc  Dynamo,  with 
twelve  single  Lamps,  all  in  good  order.  Price, 
$300  cash.     T.  R.   PROCTOR,  Utica,  N.  Y. 


4X  ins-  square,  n%  ins.  high. 

No  Running  over  or  Creeping  Salts.     No  Evaporation.    No 

Corrosion.  No  Renewal  of  Negative  Element.     Requiring 

No  Care.  Costing  nothing  for  Renewals  except  for  Zinc 

and  Solution    a  trifle)  in  from  two  to  four  years. 

White  Flint  Glass  Jar.  Black  Rubberoid  Cover. 

Lock  Seal  Top.     Pure   Zinc.     Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Battery  is  kept  in  stock  and  for  sale  by  all 

reliable   supply  bouses. 

owvtto    (Geo.  L.  Hekzel,  San  Francisco,  Cal.,  for  Pacific  Coast. 
AGE>TS  :  {Cha6  a   Strelingek  &  Co.,  Detroit,  Mich.,  for  Detroit. 

THE  LAW  TELEPHONE  CO,,  Sole  Makers, 

85  JOHN  STREET,  NEW    YORK. 


ANSWERS  TO  INQUIRIES. 


Editor  Flectric  Age  :  Please  explain  what  is 
ithe  difference  between  a  voltmeter  and  am- 
meter ?  I  know  the  former  is  used  to  measure 
a  current  in  volts,  and  the  latter  to  measure  the 
Isame  in  amperes — but  what  is  the  difference  in 
khe  instruments? 

Atlanta.  W.   K.   A. 


Outfits  to   run    INCANDESCENT    LAMPS  from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 

Manufacturing  Electrician, 
Office,    63    Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,  BROOKLYN,   N.  Y. 


PATENTS 

OBTAINED  IN  UNITED  STATES,  CANADA,  GREAT  BRITAIN, 

AND  ALL  FOREIGN  COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  and   Keports  as  to  validity      Searches  made.     In- 
fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.   Advice  on  Patent  Laws,  etc. 
Twenty  years'  experience. 

R.  A.  KELLOND,  Solicitor  &  Expert, 

Offices,  63  Broadway,  N.  Y. 

Branches :  Washington,  D.    C,  and  Montreal,   Canada. 
Agencies  in  all  Foreign  capitals. 


<*  CLARK  SYSTEM  «  ARC  LIGHTING 
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The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    bv   the    CLARK    ELECTRIC    CO.,    192    Broadway,    New   York. 


R.  D.  WILSON  &  CO, 

Promoters  and  Dealers  in 

Eleetrie  Securities 

exclusive;  i^st, 

Offer     a    limited    number    of   shares   of   the 
treasury  stock  of  the 

New  England  Printing  Telegraph  Co, 

CAPITAL,  $1,500,000.        PAR  VALUE,  850. 


The  WESTON  STANDARD 

Voltmeters  and  Ammeters. 


President,  Fkank  B.  Dole,  Boston. 
Dikectobs:— Frank  B.  Dole,  James  P.  Cook,  Boston; 
George  W    Slade,  Fall    River  ;  Abner  McKinley, 
Canton,  Ohio  ;  P  S.  Jeunings,  New  York. 


This  Company  is  the  Licensee  of  the 

ESSICK  PRINTING  TELEGRAPH  SYSTEM 

FOE  THE  NEW  EKGLAND  STATES. 


The  Office  of  the  Parent  Company  is  at 
171  Broadway,  New  York,  where  the  system 
may  be  seen  in  operation  on  a  line  to  Boston. 

Correspondence  invited.  Further  inform- 
ation furnished,  and  an  exhibition  of  the 
system  may  be  seen  at 

113  DEVONSHIRE  STREET, 
Room  21.  BOSTON,    MASS. 


&)HJU;i&C0,l, 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instrument  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requ:rements  of.all  kinds  of  work.     Address : 


Weston  Electrical  Instrument  Co. 


Send  for  Illustrated    Catalogue. 


114  William  St.,  NEWARK,  N.  J. 


THE    ELECTRIC    AGE. 


"  SAMSON " 
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X3.  S.  Letters  Patent  Pending. 
Sice,  $l/2  x  3>2  x  6  inches. 


PROVES  A  MOST  DECIDED  SUCCESS  IN  AMERICA. 

'  ITS  GREAT  WORKING  POWERS  AND  DURABILITY 

Are  everywhere  acknowledged  by  those  who  use  it.    An  examination  of  th=*  Battery  will  at  once 
satisfy  Practical  Electricians  of  its  superiority  over  other  Open-Circuit  Cells. 


•    •    •    *    < 
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In  France,  where  the  Leclanche  Battery  originated  and  flourished,  the  SAMSON ttoiv  takes  the  le<nJ. 

America,  too,  demands  the  best ;  and  as  she  a  lopted  the  Leclanche,  so  she  now  receives  the  SAMPSON,  the   | 
latest  improvement  and  highest  advance  in  open-circuit  batteries,   into  her  special  favc  r.      Its  rapid  introduc- 
tion and  sale  in  the  United  States  marks  a  new  era  for  batte  y  useis  who  have  been  seriously  annoyed  by   ■ 
the  uncertainty,   and  burdened  with  the  consequent  high  cost  of  battery  power. 

What  merit  has  the  "Samson"  Battery  J™« S^d"2dnfi 

growing  favor  here?     Its  remaikable  endurance  and  long  life  render  it  especially  valuable.      First. — There  i 

is  no  pri-m  or  porous  cup  to  wear  out.     Second. — Its  Corrugated  Carbon  Vase  is  inexhaustible.     Third.  | 

— Its  Cylindrical  Zinc  weighs  three  times  more  and  has  a  surface  fifteen  t:mes  greater  than  the  Leclanche'  ^ 

Zinc.     Fourth. — Its  very  porous  and  large  surfaced  Carbon,   encircled  by  its  cylindrical  zinc,  reduces  the  I 
internal  resistance  to  almost  nothing,  thus  greatly  increasing  its  available  current  strength.    It  is  not 

"a  Carbon  Battery,"  in  the  technical  sense  of  that  term;  its  Carbon  Vase  is  made  hollow  and  filled  with  ' 
a  depolarizing  material. 
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Practical    Electricians 


Enthusiastically 
adopt 


The    "SAMSON." 


No  higher  praise  could  be  accorded  it  than  the  continued  and  constantly  increasing  orders  received  from  those  who  early 
ventured  to  try  it.    Indeed,  it  is  now  quite  the  conservative  thing  to  use  the  SAMSON   Battery. 

After  all,  it  is  simply  a  matter  of  dollars  ai»d  cents.  As  for  instance,  if  the  Leclanche  costs  65  cents  and  the  SAMSON  75  cents,  but 
lasts  three  times  as  long,  and  requires  only  half  the  care  and  attention,  you  don't  need  higher  mathematics  to  help  you  to  determine  which  it 
will  pay  you  best  to  use  !  Experience  here  and  abroad,  as  well  as  scientific  opinion  and  common  sense,  teach  that  the  SAMSON  will,  on  an  average, 
outwear  two  cells  of  the  best  "  Disque  "  Leclanche  !  At  any  rate,  it  won't  cost  much  to  verify  these  statements,  and  it  is  especially  im- 
portant to  battery  users  to  know  the  real  merits  of  this  King  of  Open-circuit  cells. 

SEND    FOR    CIRCULARS,    PRICE    LISTS,    ETC. 


The  Electric  Gas  Lighting  Company, 


195    Devonshire    Street.    Boston, 


LOUIS  W.  BURNHAM,    Vice-Pres     and    Manager. 
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Ever  Placed  for  Writing  Machines  was  for  the 


National 


■"  TYPE 
WRITER 

Irrespective    of  price,   the    BEST    and    MOST 
COMPLETE  Writing  Machine  Made. 

SdOiUQ     Portable  Office  Case.    $DUiOQ 
EVERY  MACHINE  GUARANTEED. 

NATIONAL  TYPE  WRITER  CO. 
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Send  for  illustrated  Pamphlet,  giving  facsimile 
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YCHI  make  a  mistake  if  you  don't  buy  your  Elec 
I  UU  triral  Supplies  from  F.  &  F  .  Cleveland.  0. 
LOOK   AT  THESE   PRICES  : 

$2.00  Dry  Batteries,  large  size.  B3c:  $2.00  Iron  Box 
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Fletcher  &  Fletcher  Electric  Co. 


Cleveland, 

OHIO. 


THE    ELECTRIC    AGE. 


HE  ELECTRIC  AGE. 


PUBLISHED    EVERY    SATURDAY. 

The  ELECTRIC  AGE  PUBLISHING  CO. 

ENTEBED    AS     SECOND-OLASS   MAIL    MATTER. 

jistered  Cable  Address,  "  Electage,''  New  York. 

TERMS    OF    SUBSCRIPTION: 
e  Copy,  one  year,  ...  $3.00 

<■  Copy,  six  months,  ...  1.50 

•at    Britain  and  other  Countries,    -  4.00 

Remit  by  Post  Office  or  Express  Money  Order. 

ADVERTISING    RATES:  $2.00   PER   INCH 

Reading  Notices,  25  cents  per  line. 

R    TALTAVALL,  Editor. 

J     B.   TALTAVALL,   Business  Manager, 

R    J    GRAY.   Manager.  Advertising  Dept 

Iress  all  communications  to  the  Electric  Aire  Pub. 
Co..  No.  5  Dry  Street.    New  York. 

•Stern    Agency— FRANCIS  M.   IRELAND,  35   Com- 
mercial Bank  Bldg.,  Chicago,  111. 

Stern    ,\«cncy. — W.  J.  PILICY,  Room  10,  Cook  Build- 
ing. 146  Franklin  and   149  Congress  Streets,  Boston,  Mass. 

NEW  YORK.  JUNK  28,  1890. 

CONTEXTS. 

PAGE. 
Iroad   Telegraph  Superintendents  in  Convention — Mis- 

Haneous i 

■of.  1.  ihu  Thomson's  Electro-Magnetic  Induction  Ex- 

•riments — (Illustrated  i 2 

tri.  I  land  Lamp —Prevention  of  Accidents — Electricity 
■r  fine  Printing  (Illustrated)— Welding  Machines  in  De- 
and—  Electric  Communication  between  Trains — Miscel- 

peous 3 

•  Fire  Alarm  Signal  System   (Illustrated)  Miscel- 

neous 4 

^Btion  of  Railroad  Telegraph  Superintendents 5-6 

.   Locomotive  Traction  by  the  Use  of  Electricity..  0-7 
Exhibits  at  the  Railroad  Superintendents'  Convention 

laneo  is 7 

Hall    Railway    Signal  System  [Illustrated)  —  Electric 
ght  in   the  Railway   Service — N'ewYork   Ni  tes  —  More 

al  Car-  for  Richmond — (Miscellaneous) 8 

k  Nuti.  ■  s—  The  Dessant   Electric  Audible  Signal  —  List 

Sprague  Roads  in  t  iperation — Miscellaneous 9 

lical  Application  of  St.  rage  Batteries  to  Car  Traction 

Ork — Arc  Light  Formula—  Miscellaneous 10 

items  (Illustrated)— Electrical  CoalCutting  Ma- 
ine— Re  ken/.aun's  Car  in  Australia 11 

tern  Notes 12 

tern  Notes -Austin's  Infant  Dynamo — Preserving  Lea- 

ting — Miscellaneous 1  ^ 

is  Worth   Knowing — Miscellaneous 14 


ILROAD    TELEGRAPH    SUPERINTEND- 
ENTS IN  CONVENTION. 


The  annual  meeting  of  the  Association  of  Rail- 
y  Telegraph  Superintendents,  held  at  Niagara 
Is  last  week,  was  the  most  interesting  and 
xessful  of  all  its  eight  predecessors.  Every- 
ng  seemed  to  combine  for  the  interest  and 
asure  of  the  members  and  th.ir  families  and 
;nds  The  weather  during  the  three  days  stay 
the  Fals  was  most  delightful,  and  nothing 
atcver  occured  t  >  mar  the  success  of  the  meet- 

While  the  meeiing  was  that  of  Railroad  Tele- 
ph  Superintendents,  it  indeed  would  have 
ased  the  hearts  of  the  railroad  presidents  if 
:y  could  have  been  present  and  looked  upon 
s  body  of  intelligent  and  experienced  men, 
on  whom  so  much  depends  in  the  practical 
eration  of  railroads  ;  and  if  they  could  have 
:ened  to  the  papers  read.  The  papers  pre- 
ited  were  of  the  most  important  character  and 
:  proceedings  of  the  meetings  are  becoming 
>re  and  more  valuable  to  the  members.  The 
ter  are  beginning  to  appreciate  the  benefits 
rived  from  attendance  at  these  meetings  and 
ening  to  the  papers  read.  There  was  a  time 
the  history  of  the  association,  we  believe,  when 
>vas  difficult  to  get  any  one  to  consent  to  pre- 
re  a  paper  on  any  subject  for  the  benefit  of 

mbers  in  annual  s  ssion.  They  used  to  think 
it  they  could  not  add  much,  if  anything,  to 
1  sum  of  knowledge  already  acquired.  They 
\e  learned,  however,  that  whenever  a  person 
dertake^  to  describe  anything  he  can  always 
d  something  to  so  i.ebody's  knowledge  on  the 
bject  discussed.  The  result  is  the  number  of 
pers  read  at   the  meetings  are  increasing  in 

mber  and  practical  value.  Every  one  read  at 
is  meeting  was  of  great  practical  value  to  all 

Iroad  men,  and  they  simply  show  what  the 


members  can  do  when  they  make  up  their  minds 
to  act.  Each  member  should  prepare  a  paper 
on  the  subject  with  which  he  is  most  familiar, 
no  matter  if  it  does  happen  that  some  one  else 
speaks  on  the  same  subject.  Two  persons  can 
speak  on  a  common  subject  and  give  new  infor- 
mation. It  is  the  account  of  the  experiences  and 
the  methods  adopted  to  effect  a  result  that  makes 
these  papers  valuable,  and  not  the  mere  discuss- 
ion itself.  Rhetoric  has  nothing  to  do  with  the 
value  of  papers  on  practical  subjects,  and  railroad 
superintendents  are  practical  men.  What  they 
want  to  know  is  which  is  the  best  way  to  accom- 
plish a  result,  and  by  the  experience  of  others 
they  profit. 

1  he  paper  read  by  Mr.  Robt.  Stewart,  of  the 
Central  Railroad  of  New  Jersey,  was  a  master 
piece.  It  was  well  written  and  teemed  with  in- 
formation valuable  to  railroad  people.  The 
block  system  is  yet  in  the  stage  of  development, 
and  the  history  of  its  growth  from  birth  up  to 
the  present  time,  as  set  forth  in  Mr.  Stewart's 
paper,  is  valuable  knowledge  to  those  interested. 
Particularly  is  this  true  in  the  case  of  those  who 
ate  giving  much  thought  and  time  to  the  improve- 
ment of  railroad  signaling.  The  paper  points 
out  the  failures  in  the  past,  and  describes  in 
detail  the  various  systems  now  in  use.  Such  in- 
formation cannot  help  being  of  great  value  to 
those  who  are  bending  their  energies  and  thought 
in  this  particular  line.  We  regret  that  limited 
space  prevents  our  publishing  this  paprr  in  full. 

Mr.  Seidell's  paper,  which  we  print  on  another 
page,  contains  information  that  is  particularly 
valuable  to  both  clectricans  and  railroad  mana- 
gers. The  question  of  using  electricity  on  rail- 
roads for  increasing  the  traction  of  locomotives 
i<  an  extremely  interesting  one.  Mr.  Selden  adds 
some  facts  to  our  comparatively  limited  know- 
ledge on  the  subject  of  this  application  of  ekc- 
tricity.  The  experiments  with  which  his  paper 
was  illust'ated  seem  to  prove  conclusively  that 
there  is  an  actual  welding  between  the  rails  and 
wheels  when  an  electric  current  is  passed  be- 
between  the  two.  He  gives  some  valuable  statis- 
tics as  to  cost  of  equipping  a  locomotive  with  an 
electric  plant  for  the  purpose  of  accomplishing 
this  result,  and  this  information  is  what  concerns 
the  practical  railroad  manager  mo:e  than  any- 
thing else.  All  inventions  and  improvements, 
while  they  may  be  interesting  and  even  wonder- 
ful in  themselves,  must  finally  be  tested  on  the 
basis  of  dollars  and  cents.  If  there  is  no  im- 
provement in  this  direction,  the  chances  ate 
against  them.  All  new  inventions,  however,  do 
not  suffer  the  same  fate  even  if  they  do  not  t  ffect 
a  saving.  The  railroads,  while  they  are  trying 
to  increase  their  dividends,  are  not  unmind- 
ful of  the  safety  of  the  lives  of  their  passengers. 
It  is  not  infrequent  that  some  invention  is  adopt- 
ed which  will  really  increase  the  apparent  ex- 
penses of  the  road,  but  the  increase  in  safety 
accomplished  thereby  more  than  compensates 
for  the  extra  expense.  Moreover,  a  road  that  is 
known  to  be  what  is  called  "safe"  will  be 
better  patronized  by  the  traveling  public,  and 
increased  travel  must  necessarily  increase  the 
revenue.  In  this  way  an  expensive,  but  reliable 
method  of  securing  safe  transit  of  passengers 
and  freight  might  be  able  to  increase  the  rev- 
enues of  a  road,  but  as  we  have  already  stated 
the  chances  against  an  improvement  which  in- 
creases expenses  are  great.  Mr.  Selden  points 
out  in  his  paper,  how  the  adoption  of  this  inven- 
tion would  save  money  to  railroads.  It  would 
be  done  by  dispensing  in  many  instances  with  a 
second  engine,  and  it  would  save  much  time 
and  wear  and  tear,  all  of  which  represents 
money. 

The  paper  of  Mr.  Taylor,  of  the  Pennsylvania 
Railroad  of  the  electric  light  cars  used  on  that 
road  for  temporary  outside  work,  was  of  special 
interest,  and  we  regret  that  we  have  not  the 
space  to  use  it  entire.  Mr.  Taylor  dealt  with  his 
subject  in  a  thoroughly  practical  manner,  and  it 
is  safe  to  assume  that  such  men  as  he  are  of 
great  value  to  any  railroad. 

Another  practical  paper  read  was  that  of  Mr. 


Leonard,  of  the  Chesapeake  and  Ohio  road.  He 
entered  into  the  details  ofrailway  lighting  by  elec- 
tricity, and  the  discussion  which  followed 
brought  out  many  important  facts.  An  abstract 
of  this  paper  is  given  on  another  page. 

All  of  the  other  papers  were  of  high  order  in 
their  respective  lines,  and  the  official  copy  of 
the  minutes  of  the  proceedings  of  theConvention 
of  1890  will  be  of  exceeding  value  to  railroad 
managers. 

Dealers  in  railway  appliances  have  begun  to 
appreciate  the  importance  of  holding  an  exhibi 
tion  of  their  goods  on  the  occasion  of  these 
conventions.  The  association  is  becoming  a 
powerful  factor  in  the  railroad  world,  and  the 
men  who  attend  these  meetings  are  the  ones  to 
whose  attention  improvements  in  railway  ap- 
pliances and  methods  should  be  brought. 

The  exhibit  at  th  s  convention  was  an  import- 
ant one,  and  no  doubt  every  concern  repre- 
sented there  will  be  rewarded  for  their  enterprise 
by  increased  orders.  We  hope  so,  as  there  were 
many  worthy  inventions  shown,  and  if  the  travel- 
ing public  could  only  appreciate  how  much  time, 
money  and  thought  are  being  expended  for  the  r 
safety,  ihere  would  not  be  so  much  fault-finding 
with  railroad  management. 

While  sa'ety  is  the  primary  object  of  all  inven- 
tions peitaining  to  railroad  operation,  there  is 
such  a  thing  as  having  too  many  new  fangled 
things  on  the  line.  Simplicity  is  a  greatdesider- 
atum  in  the  operation  of  a  railroad,  and  it  is  not 
surprising  that  engineers  and  irain  hands  gener- 
ally are  not  enthusiastic  admirers  of  the  patented 
arrangements.  Of  course  they,  in  time,  get 
used  to  semaphores,  lighis,  and  the  like,  but 
there  is  danger  on  some  roads  of  getttng  too 
many  signals,  which  are  liable  to  create  confu- 
sion in  the  minds  of  trainmen.  Therefore,  sim- 
plicity^ is  the  great  essential  to  keep  in  mind  in  the 
invention  and  adt  ption  of  railroad  signals. 

During  a  conversation  with  a  representative  of 
one  of  the  largest  and  most  successful  roads  out 
of  New  York,  the  representative  of  the  Electric 
Age  learned  some  facts  concerning  that  road 
which  were  qu'te  astonishing.  The  general 
manager  of  this  road  does  not  believe  in  block 
signa  s,  semaphores,  etc.,  and  will  not  have 
them  on  his  road  except  where  they  are  abso- 
lutely necessary,  such  as  at  crossings,  etc.  He 
argues  that  such  things  complicate  the  opera- 
tions of  the  road.  This  road  is  run  in  the  sim- 
plest way,  and  has  a  record  of  being  one  of  the 
safest  roads  in  the  country.  While  it  is  safe  it 
is  abreast  of  the  times  as  far  as  traffic  accommo- 
dations are  concerned,  and  it  is,  indeed,  very 
seldom  that  accidents  are  heard  of  on  its  lines. 

Much  more  could  be  said  in  regard  to  this 
important  association  and  its  future.  Its  man- 
agement is  in  the  hands  of  wise  and  experienced 
men,  and  rail-oad  managers  may  well  be  proud 
of  the  interest  taken  by  their  telegraph  superin- 
tendents in  the  welfare  of  their  roads  and  the 
public. 

Cincinnati  was  selected  as  the  place  for  hold- 
ing the  next  meeting.  By  going  there  it  is 
hoped  to  get  a  large  representation  from  the 
Southern  roads  to  attend,  and  by  moving  around 
the  country  in  this  way  give  all  the  sections  an 
opportunity  to  meet  in  annual  session  and  ex- 
change views  and  experiences. 


Storage  Batteries. — The  Consolidated  Elec- 
tric Storage  Company,  of  120  Broadway,  this 
city,  in  a  circular  just  issued,  announces  its  or- 
ganizition  for  the  manufacture  and  sale  through- 
out the  United  States  of  the  Julien  Storage  Battery. 
This  company  is  the  exclusive  licensee  for  the 
United  States  of  the  storage  battery  patents  of 
Charles  F.  Brush,  and  control  other  patenis 
which  cover  broad  claims.  The  circular  names 
several  companies  as  makers  of  storage  batteries 
which  are  clear  infringements  of  the  Brush  patents. 

The  Cabanyes  Battery. — El  Telegrafista  Etpa- 
nol  announces  that  the  Cabanyes  primary  bat- 
tery is  to  be  used  for  lighting  two  rooms  in  the 
Royal  Palace  at  Madrid. 
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Under  these  circumstances  we  can  represent 
the  changir.^  .  h  of  the   magnetic   field  in 

which  the  ring  is  immersed  by  a  simple  peii 
odic    curve   m,    and    the    changes    of    current 
strength   in   the   ring  circuit  by  ano  her  simple 
periodic    curve  r,  shifted    backwards  relati  - 
to   the   rlr>t   by    a    quarter    of   a   wave    length 
(see  Fig.  5 

By  Ampere's  law  the  force  aciing  on  the  ring  at 
instani  is  proportional  to  ihe  product  of  in- 
stantaneous value  of  the  surrounding  field  and 
this  current  strength  If  we  multip'y  together  ihe 
ordinates  of  these  two  curves  m  and  c,  and  form 
a  third  cur»e/  whose  ordinate  at  every  point  is 
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proportional  to  the  product  of  the  ordinates  of 
the  other  curves  (see  Fig.  6)  at  those  points,  we 
obtain  a  curve  which  represents  the  fluctuat:on 
of  force  at  every  instant  acting  upon  the  ring. 
This  curve  /■  is  also  a  wave-like  curve,  lying 
symmetrically  above  and  below  the  horizontal 
line.  The  positive  and  negative  areas  of  this 
curve  included  between  the  curve  and  the  hori- 
zontal line  repres  e  impulses  or  time  inte- 
grals of  the  forces  which  act  upon  the  ring. 
These  impulses  are  alternating  positive  and  neg- 
a'ive.  This  is  equivalent  to  saying  that  under 
the  circumstances  assumed  the  ring  gets  a  series 
of  small  pushes  and  pulls,  or  repulsations  and 
attractions,  which  succeed  each  other  at  the 
same  rate  as  the  changes  of  magnetic  polarity  of 
the  magnet  The  series  of  rapidly  alternat  ng 
and  equal  impulses  would  result  in  leaving  the 
ring  apparently  unmoved.  No  real  conducting 
ring  can,  however,  behave  in  this  fashion,  be- 
cause every  real  ring  has  a  sensible  "  time-con- 
stant. "  Let  us  next  see  how  the  above  state- 
ments will  be  modified  if  the  ring  has  such  a 
sensible  self  induction  that  the  current  induced 
in  the  ring  lags  behind  the  inducing  elec  romo- 


Fig.  6. 

tive  force  in  phase.  Repeating  the  above  con- 
struction for  a  force  curve,  on  the  assumption 
that  the  instant  of  maximum  of  the  current  in  the 
ring  occurs  later  than  the  instant  of  reversal  of 
magnetsm  in  the  magnet,  it  is  easy  to  see  that 
the  force  curve  consists  now  of  two  very  unequal 
parts.  It  is  not  symmetrically  situated  wit!. 
spect  to  the  horizontal  lines  (see  Fig.  -1.  The 
area  of  the  hummocks  (shaded  portions)  which 
lie  above  the  datum  line  and  which  re  es 
the  repulsive  impu'ses  on  the  ring  are  much 
la'ger  than  the  area  of  the  hummocks  below  the 
datum  line  and  which  r-present  the  attractive 
impulses  acting  on  the  ring.  This  mears  to  sav, 
that  the  ring  when  po-ses^'ng  self-induciion  ex- 
periences on  the  »hole  a  rrpulsive  force,  or  a 
es  of  repulsive  in  when  "mmersed  in 

*  A  paper  read  before  the  London  Society  of  Arts,  May 
14.  1S90. 


iuch  an  alternating  magnetic  field  radiated  from 
a  magnetic  pole  :  and  this  repulsive  force  will 
be,  within  certain  limits,  more  pronounced,  other 
things  being  equal,  the  greater  the  time-constant 
of  the  circuit.  You  see  clearly.  theie'bie,  that  a 
ring  or  disc  of  copper  in  which  the  induced  cur- 
rents lag  behind  the  inducing  electromotive 
force  in  phase  must  experience  a  repulsive  force 
when  this  inducing  electromotive  force  is  caused 
a  rapid  flux  backwards  and  forwards  of  lines 
of  magnetic  forces  perforating  through  the  ring 


scribed  are  what  would  be  expected  in  such  i 
case,    for  when   attraction  took  place  c 
had  teen  induo  d  in  the  disc  in  the  same  direc 
lion  as  those  in  the  magnet  coils  beneath  it,  an< 
when  repu'sion  took  place  the  induced  c 
in  the  disc  was  of  oppose  character  or  directia 
to  that  in  the  coils.     Now  let  us  imagine  the  cm 
rent  in  ihe  magnet  coils  to  be  not  only  cut  ofl 
but  ie\\rsed  back  and  forth      For  the  reaaff 
just  given   we  find   thu  the  disc  L  attract 
repelled  alternately  ;  for.  whenever  the  current 
induced  in  it  are  of  the  same  direction  with  IT 
in  the  inducing  or  magnet  co  1.  attraction 
ensue,  and  whtn  they  are  opposite  in  direct 
repulsion  will  be  produced.     Moreover,  the 
pulsion  will  be  produced  when  the  current  it 
magnet  coil  i-  ris  ng  to  a  maximum  in 
direction,  and  attraction  will  be  the  n 
the  current  of  either  direction  is  falling  to 
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or  disc.  The  real  zaiion  of  this  inference  in  a 
striking  manner  is  the  first  of  a  series  of  remark- 
able experiments  on  this  subject  due  to  Prof. 
Klihu  Thomson.  We  have  on  the  table  an  elec- 
tro-magnet suitable  for  these  expeiiments,  which 
consists  of  a  core  of  divided  iron,  surrounded 
a  cc'il  in  which  I  can  cause  to  circulate  a  pd¥ 
ful  alternating  current  of  40  to  5c  an  Let 

us.  however,  begin  with  an  experiment  in  which 
we  employ  a  continuous  current  10  energize  I 
core.     I  give  jou,  in  Prof.  E  ihu  Thomson's  own 
words,  an   account  of  this   preliminary    expen- 
ment : 

"In  1884,  while  preparing  for  the  Inter- 
national Electriual  Exhib  tion  at  Philade'phia, 
we  had  occasion  to  construct  a  large  electr  - 
magnet,  the  cor.  s  of  which  were  about  6  inch'  s 
in  diameter  and  about  20  inch<s  long.  T 
w  ere  made  of  bundles  of  iron  rod  about  A  inch*  s 
in  diameter.     When  co~  the  magnet  was 

energized  by  a  current  from  a  continuous  cur- 
rent dmamo,  and  it  exhibited  the  usual  powerful 
magnet  c  effects.  It  was  found  a  so  that  a  disc 
of  sheet  copper  of  about  ,\  inches  in  thick: 
and  10  inches  in  diameier,  il  dropped  flat  against 
a  pole  of  the  magnet,  would  setlc-  down  s< 
upon  it,  being  reUrded  by  the  development  of 
currents  in  the  disc,  due  to  its  movements  in  a 
strong  magnetic  field,  and  which  cuirents  were 
of  opposite  directions  to  those  in  the  coils  of  the 
mignet  In  fact,  it  was  impossible  to  strike  the 
magnet  pole  a  sharp  blow  with  the  disc,  even 
when  thev  attempt  was  made  by  holding  one 
edge  of  the  disc  in  the  hand  and  bringing  it  down 
forcibly  towards  the  magnet     In  attempting  to 


Fig.  8. 

raise  the  disc  quickly  off  the  pole  a  similar  but 
opposite  action  of  re-istance  to  movement  took 
place,  showing  the  development  of  currents  in 
the  same  direct  on  as  those  in  the  coils  of  the 
magnet,  and  which  currents,  of  course,  would 
cause  attraction  as  a  result  The  experiment 
could  be  tried  in  another  way  Ht  Iding  the 
sheet  of  copper  by  one  edge,  just  over  the  n. 
net  po'e  (see  Fig  B),  the  current  in  the  mat; 
coils  was  cut  oft"  by  shunting  them.  There  was 
felt  an  attraction  of  the  disc,  or  a  dip  towards 
the  pole.  The  current  was  then  put  on  by  open- 
ing the  shunting  switch,  and  a  repulsive  action 
or  lift  of  the  disc  was  felt     The  actions  just  de- 


nm 
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since  in  the  former  case  opposite  currei 
induced  in  the  disc,  in  accordance  with 
known  laws:  and  in  ihe  lattercase  curr 
sime  d  rection  will  exist  in  the  disc  and  the  ma 
net  coil.     The  disc  might,  of  course,  be  repfc^fe 
by  a  ring  of  copper  or  other  good  condnctO^T 
by  a  closed  coil  of  bare  cr  insulated  wire,  orH 
a  s-ries  of  discs,  rings  or  coils  superposed,  am 
the  results  would  be  the  same.  " 

We  have  ?  -een  that  in  an  altemafl 

fie  d  the  electro  dynamic  imp  ilse>  so  experieaM 
by    the   disc   or   ring  are    alien...  tracfl 

and  impulsive,  and  that  when  the  circuit  posse^fc 
a  sensible  self  induction,  the  repulsive  in 
overpower  the  attractive  ones,  and  their  repi 
tion  constitutes  a  repulsive  force.     Before  a< 
ing  a  few  more  words  of  explanation,  pen 


Fig.  10. 

me  to  show  you  some  of  these  electro-dynam 
repulsions  produced  by  an  alternating  e 
magnet.  Here  is  a  copper  ring,  and  I  lay 
upon  the  top  of  this  electro-magnet  having  a  < 
vjded  iron  core  and  excifd  by  a  | 
nating  current.  On  en>  rgizing  the  magnet  il 
ring  jumps  u|  set   Fig    9V      If 

per  1  -mg  like   a   sca'e   pan   from  a  ba 

anced  beam,  and  placed  ever  the  magnetic  pol 
vidence  of  being  strongly  repe  led  tl 
moment  we  pass  the  current   through   the 
of  then...  stead  of  emplo 

ing  copper  rings  or  copper  plates,    we  can 
closed  coils  of  thick  wire,  either  insulated  on 
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',  however,  our  plates  or  rings  have  a  radial 
it  made  in  them,  or  if  our  coils  of  wire  are  not 
losed-circuit  coils,  all  the  effects  vanish. 
So  strong  is  this  repulsion  with  proper  appli- 
nces,  that  light  copper  rings  tethered  by  strings 
nay  be  held  suspended  in  the  air  against  the 
orce  of  gravity,  the  upward  electro-magnetic 
epulsion  overcoming  their  weight,  and  holding 
hem,  like  Mahomet's  fabled  coffin,  floating  in 
he  air  (see  Fig.  n).  In  cases  where  we  are 
lealing  only  with  impulsive  effects,  aluminium 
ings  or  discs  give  most  marked  results,  because 
luminium  has  the  highest  conductivity  per  unit 
>f  mass;  but  in  the  cases  like  those  just  consid- 
red,  where  what  is  required  is  the  greatest  force 
:ffect,  copper  or  silver  gives  a  better  result  than 
iluminium,  because  they  have  the  highest  con- 
luctivity  per  unit  of  volume.  In  Mr.  Boys'  ex- 
leriments,  if  I  remember  rightly,  he  found  alu- 
ninium  the  best  to  employ.  In  these  cases  of 
;lectro-dynamic  repulsion  the  force  effects  de- 
lends  essentially  upon  the  lag  of  the  induced 
urrent  or  its  retardation  in  phase  behind  that  of 
he  inducing  field,  and,  other  things  being 
qual,  this  is  proportional  to  the  conductivity  of 
le  circuit. 


Electric  Hand  Lamp. — A  fireman's  electric 
land  lamp  is  now  being  introduced  by  a  firm  of 
English  engine  makers.  The  battery  and  lamp 
.re  contained  in  a  copper  case,  similar  to  a 
ireman's  ordinary  lamp,  and  fitted  with  a  handle 
or  convenience  in  carrying.  The  battery 
rough  consists  of  six  cells  and  the  carbon  and 
inc  elements  are  carried  on  an  ebonite  plate 
apableof  being  moved  vertically,  so  that  when 
he  light  is  not  required  the  elements  may  be 
vithdrawn  from  the  exciting  fluid,  and  kept  in  a 
>osition  by  pinching  screws.  The  electrolyte 
lsed  is  a  special  solution  of  bichromate  of  potash 
vilh  sulphuric  acid.  The  battery  may  be 
[uickly  recharged  by  unscrewing  a  pair  of  screws 
ind  dropping  the  bottom  trough  out  of  the  case. 
The  spent  liquid  is  then  thrown  away,  and  a 
resh  charge  poured  into  the  trough,  this  opera- 
ion  occupying  no  longer  than  is  necessary  for 
eplenishingan  oil  lamp.  Very  powerful  para- 
>olic  reflectors  are  provided,  and  the  lamp, 
vhich  has  a  duration  of  from  two  to  three 
lours,  forms  an  important  adjunct  to  the  outfit 
if  a  fire  brigade.  The  lamp  is  also  suitable  for 
ise  in  mines,  gas  works,  gunpowder  and  chemi- 
al  factories,  etc.  The  advantages  claimed  for 
bis  lamp  are  its  portability,  facility  in  charging, 
apability  of  resting  the  battery  when  the  light 

not  required,  and  its  safety. 

Prevention  of  Accidents. — An  arrangement 
or  the  prevention  of  accidents  by  the  electric 
urrent  has  been  adopted  at  the  works  of  the 
Ioigan  Engineering  Company,  of  Alliance, 
)hio.  A  board  is  fixed  on  the  wall  facing  the 
lynamo  in  the  engine  room.  On  this  board  are 
x  hooks  for  the  checks  of  the  six  men  who  are 
mployed  in  looking  after  the  circuits.  When  a 
nan  is  called  on  duty  he  removes  his  check 
rom  the  hook  and  takes  it  with  him.  The  en- 
;ineer  sees  by  a  glance  at  the  board  that  one 
:heck  is  absent,  and  that,  therefore,  one  man  is 
engaged  about  the  lines  around  the  shop,  and 
he  dynamo  is  not  started  until  the  check  is  ro- 
)lacedon  the  hook.  The  engineer  then  under- 
tands  that  the  coast  is  clear,  and  turns  on  his 
:urrent  without  fear  of  accident  to  any  of  the 
inemen. 

Panic  in  a  Theatre. — On  June  4th,  the  per- 
ormance  at  the  Theatre  Franeaise,  Pari«,  was 
tisturbed  by  an  occurrence  which  resulted  in  a 
■anic.  The  conductors  carrying  the  current  to 
upply  the  chandeliers  seem  to  have  come  to- 
ether,  and  the  light  was  consequently  extin- 
uished,  and  sparks  fell  among  the  audience, 
'he  incident  caused  great  excitement,  although 

appears  that  no  damage  occurred. 

Tabasco  (Mexico). — This  town,  which  has  a 
opulation  of  ico,ooo,  is  to  be  lighted  by  100 
re  lights  of  1,000  candle-power,  for  the  sum  of 
o.ooo  pesetas  (£400)  per  annum. 


ELECTRICITY  FOR  FINE  PRINTING. 

It  is  well  known  to  printers  that  the  highest 
class  work  in  engraving  and  printing  requires  a 
power  which  is  at  once  steady,  reliable  and 
under  prompt  control.  The  presses  must  run 
with  perfect  regularity,  and  at  constant  speed, 
and  to  supply  these  conditions  electric  motive 
power  stands  unrivalled. 

Sprague  electric  motors  from  their  ability  to 
keep  the  speed  constant  under  varying  loads  have 
long  been  used  for  these  classes  of  work  where 
such  sort  of  service  is  a  desideratum. 

In  this  issue  we  illustrate  the  press  rooms  of 
the  Boston  Bank  Note  and  Lithograph  Company. 
in  which  all  the  power  used  is  supplied  by  a  10 
horse- power  electric  motor.  This  is  belted 
directly  to  the  line  of  shafting  running  the 
length  of  the  room,  from  which  are  run  the 
presses,  folders,  cutttrs  and  other  machinery 
used.     On!y  a  part  of  the  presses  used  is  shown 


and  the  cost  is  less  than  one-seventh  that  of  the 
hand  process.  The  Thomson  Company  are  re- 
ported to  consider  this  industry  next  to  their 
shell  welding  in  importance. 


Electric  Communication  Between  Trains. — 
The  train  signal  system  which  we  described 
some  time  ago  was  practically  tested  recently, 
on  the  Baltimore  and  Ohio  Railroad  with  very 
flattering  results.  A  thick  iron  wire  was  placed 
on  an  insulated  wooden  projection  about  three 
inches  above  the  track.  Two  engines  were  sup- 
plied with  metallic  brushes  which  were  arranged 
so  as  to  come  in  contact  with  this  wire  and  were 
connected  electrically  with  telephones  in  the 
cab.  When  the  engines  approached  to  within 
one  mile  of  each  other  the  telephone  bells  in 
both  engines  were  set  to  ringing.  The  engineers 
knew  that  a  collision  was  imminent,  and  stopped 
the  train  and  asked  each  other  through  the  tele- 
phone what  the  matter  was.     The  new  system 
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in  the  view,  the  shafting  extending  a  consider- 
able distance  beyond  the  limits  of  the  engrav- 
ing. 

It  is  interesting  to  note  in  this  installation  the 
relatively  small  size  of  the  electric  motor,  com- 
pared with  the  amount  of  machinery  kept  in 
motion.  A  steam  engine  of  this  size  would  re- 
quire from  ten  to  fifteen  times  as  much  space 
without  counting  the  room  required  for  boiler, 
etc.  The  motor  occupies  a  space  of  less  than 
eighteen  cubic  feet. 

There  are  now  about  twenty  Sprague  motors 
used  in  the  city  of  Boston  for  operating  presses 
alone,  while  the  total  number  is  in  the  neighbor- 
hood of  two  hundred. 

Welding  Machines  in  Demand. — The  scarcity 
of  ice  this  season  is  creating  a  demand  for 
Thomson  Electric  Welding  Machines.  This 
may  seem  strange  to  many,  but  it  is  explained 
in  this  way.  The  machines  are  to  be  used  in 
making  the  long  coils  of  pipe  for  artificial  ice 
machines  and  for  general  refrigerating  pur- 
poses. These  coils  are  frequently  from  500  to 
700  feet  long,  and  as  the  original  pipes  are  usu- 
ally only  from  eighteen  to  twenty  feet  long  it  can 
easily  be  seen  how  much  labor  was  required  by 
the  old  process  of  welding  to  connect  these  sec- 
tions. The  joints  were  often  imperfect  and  re- 
sulted in  the  loss  of  the  anhydrous  ammonia. 
By  the  new   process  a  perfect  weld    is  made, 


seemed  to  work  to  a  charm.  Its  liability  to  dis- 
arrangement by  accidents  to  the  projecting  wire, 
however,  would  seem  to  militate  against  its 
entire  reliability. 

Electric  Drilling. — The  Thomson-Houston 
Electric  Company  are  erecting  a  building  in 
Lynn,  Mass.,  which  will  be  devoted  to  the 
manufacture  of  electric  drills  and  mining 
machinery.  Electrician  C.  J.  Van  Depoele,  of 
the  Thomson-Houston  works,  has  been  giving 
a  good  deal  of  attention  to  the  subject  of  elec- 
trical mining  machinery,  and  has  produced  an 
entirely  new  apparatus  for  mining,  the  work  of 
developing  being  done  by  him  with  assistance 
at  his  home  for  two  years  past.  The  entire 
process  is  covered  by  patents  already  granted, 
or  to  be  granted,  and  it  is  thought  that  the 
manufacture  of  these  electric  drills  and  other  de- 
vices will  soon  be  only  second  to  that  of  electric 
railways. 

Leprosy  Cired  by  Electro-Homeopathy. — The 
Calcutta  correspondent  of  the  London  Daily 
News  telegraphs  :  Father  Miiller,  of  the  Jesuits' 
College  at  Mangalore,  claims  to  have  cured  sev- 
eral cases  of  leprosy  by  Count  Mattei's  system 
of  electro-homeopathy.  He  gives  a  description 
of  the  statement,  and  states  the  cost  to  be  only 
ten  rupees  for  each  cure.  A  gentleman  at  Cal- 
cutta claims  to  have  effected  cures  by  similai 
treatment. 
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THE  GAYNOR  FIRE  ALARM  SIGNAL  SYS- 
TEM. 


(O  :  i  -    issue  of  June  21s 

Tnis  system  include;  a  very  efficient  repeater, 
by  which  signt's  are  re  trmsmitted  to  a'l  lower 
bell  str.kers.  tappers,  gongs,  eic. 

For  general  alarms  the  largest  bills  are  chosen. 
and  steam  whistles  are  sometimes  employed. 
The  Gaynor  tower  bell  striker  gives  a  q  ticker 
blow  than  an)'  other,  an  1  can  ne  arrange!  to 
strike  anv  chuch  or  tower  bell  w.thout  in  the 
leist  interfe  ing  with  ts  regular  u-e  or  requiring 
any  change  of  filth. . 

l'he  system  complete  embraces  everything 
that  is  necessary  to  make  it  pirfec.ly  reliable 
and  efficient.  One  of  the  specialties  of  this 
company  is  the  combination  fire  and  polic  • 
signal   station,  which    is     an  octpgonal    1  ooth 


hence  it  is  the  only  peifect  non-interference  - 
tern  ever  known. 

Communication  can  be  had  between  the  boxes 
and  the  engine  houses  (which  is  one  of  the  fea- 
tures of  the  System),  without  interfering  with  the 
alarm  mechanism — bell,  gongs,  etc. 

Test  alarms  can  be  turned  in  without  calling 
out  the  department  and  without  any  previous 
notice  being  given. 

The  Chief.  Mayor  or  Committee  can  be  signaled 
without  interference  with  the  bells  or  other  de- 
partment mechanism. 

When  an  a'arm  is  given  by  telephone  or  mes- 
senger the  box  nearest  the  fire  can  have  its 
number  sounded  from  headquarters  without  ma- 
n  pulating  said  box  in  any  way,  thus  locating  the 
fire  as  if  the  box  had  been  pulled. 

Every  part  of  the  system  is  independent   of 
.irts,  admitting  of  the  most  thorough 


being  equipped.  There  will  be  thirty-six  cars 
built  by  trie  J.  G.  Brill  Company,  with  Brill] 
truck's,  each  provided  with  two  fifteen  horsed 
power  motors.  The  power  house  will  con-] 
tain  five  one  hundred  horse  power  generators.! 
run  by  two  five  hundred  horse  power  Corliss  en  : 
gines. 

Kingston,  Jamaica. — Ernest   Nielly,  a  Thorn- j 

ilouston  electric  expert,  writing  from  Kinfll 

ton,  Jamaica,  where  he  is  stationed.  sa\s  that] 
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placed  at  convenient  points  in  the  streets. 
These  stations  contain  the  necessary  instruments 
to  ring  an  alarm  of  fi  e.  and  by  their  use  much 
valuible  time  can  be  saved,  as  it  is  not  always 
that  the  re  ular  alarm  boxes  are  near  at  hand. 
Some  very  n^enious  inventions  are  coveted  in 
this  signal  station. 

Tne  principal  points  of  advantage  claim  d 
for  the  Gaynor  system  are  these  : 

In  the  Cent  al  Office  System,  all  boxes  come 
in  whenever  pu'led  and  the  signals  are  plainly 
read  and  registe  ed  There  is  no  holding  back 
of  any  box  at  any  tme. 

The  boxes  g  ve  the  signa's  fi\  -      times  as 

fast  as  the  Automatic  Sys  em,  two  or  three  roui 
always  beinr  in  before  the  ap^aratu^  is  r  a<\ 
leave  the  engine  house. 

The  alarm  mechaivsm   in  the  Central  <  I 
System    being    independent  of  the   boxes,    it   i- 
utterly  impossible  to  ever  give  a  mxed  alarm, 


and  frequent  inspection  and  testing  without  the 
alarms  being  sounded. 

Independent  signals  can  be  given  on  the  bells 
a'one  for  school  purposes,  tolling,  special  police 
or  other  calls  without  alarming  the  fire  depart- 
ment otherwi-e. 

The  system  is  being  adopted  by  all  enterpris- 
ing cities  wherever  shown,  with  very  satisfactory 

-    Us. 

Complimentary  Report. — Lieut.  A.  B.  WychofF, 

U.  S.  N. ,  recently  completed  a  tour  of  inspec- 
tion of  electiic  light  and  power  plants.  In  his 
report  he  pays  high  compliment  to  the  Edison 
and  Thomson-Houston  systems. 

TRic  Railways  in  Missouri. — The  Chicago 
office  of  the  Thomson-Houston  Electric  Com- 
pany has  received  a  large  order  for  electric 
mot  »rs  from  the  Mi-souri  Railway  Company 

r  which  fourteen  miles  of  track  are 


the  masons  are  fast  completing  the  pov. 
tion  of  the  Jamaica  Electric  Lighting  Companj 
Meanwnile,  he,  with  a  force  of  linemen,  is  kfl 
very  busy  wiring  churches,  halls  and  resident 


I2TH  CONVKHIION    OF  THE    NATIONAL  ELECTRIC  LlGB 

Association. — At  a  meeting  of  the  Executive  Comm; 
'onday,    Tune    16th,  it  was  decided   to   conven* 
Twelfth  Convention  1  :  mal  Electric  L  g 

tion,  at  Cape  May,  New  Jersey,  on  Tuesday,  A 
Full  details  of  the  arrangements  made  for  the  conva 
will  be  published  at  a  later  date.     Mr.  Allen  K.  1 
terea  i  "ulies  of  secretary  and  treasurer  of  I 

ciation  on  Tuesday,  June  17th. 

r  Thanks. — The  Electric  Age  hereby  extends 
thanks  to  Mr.  I  erintendent  of  Tele 

the  Delaware.  Lackawanna  and  Western  Railroad  : 
extended  to  its  representative  to  the  Xiagi: 
.ention. 

Annual  KanqUET. — The  annual  banquet  of  the  G^H 

.  ]  DDe  271!.. 
rooms  of  the  club,  103  Adams  street. 
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CONVENTION  OF  RAILROAD  TELEGRAPH 
SUPERINTENDENTS. 


The  animal  meeting  of  the  Association  of 
ia'lway  Telegraph  Superintendents,  was  held 
it  the  Cataract  House,  Niagara  Falls,  June  18th 
mil  19th. 

The  meeting  was  called  to  order  at  10:45  A-  M-> 
une  1 8th,  by  President  C.  A.  Darlton,  in  the 
:hair. 
The  following  per-ons  were  elected  members  : 
C.  Ford,  of  the  C.  St.  Paul  and  Kansas  City 
i.  R.,  St.  Paul,  Minn.  ;  W.  J.  Stoneburner,  D. 
c  I.  R.  R.,  Two  Harbors,  .Mich.  ;  H.  D.  .Milton, 
>t.  L.  A.  &  Texas,  Texarkana,  Texas  :  I.  V. 
3oode,  K.  C.  £  Southern,  Kansas  City;  P.  H. 
lough,  C.  B.  A  N.,  Lacrosse.  Wis  ;  G.  N.  Gisb, 
owa  Cent  I  ,  Mar-halltown,  Iowa;  H.  B. 
Jrigg,  D.  R.  W.  &  S.,  Red  Wing  Minn.;  T.  W. 
^arks,  I.  &  G.  N,  Tyler,  Texas  ;  J.  N.  Metier, 
Tex.  &  Pac,  Dallas,  Tex  ;  and  W.  D.  Hendrick- 
on,  New  York  &  Long  Branch,  Long  Branch, 
I  J.,  also  B.  R.  Pollock,  Jr.,  of  the  N.  V.  A  N. 
i.  Road,  Hartford,  Conn.,  whose  name  was  pro- 
losed  by  Mr.  G.  L.  Lang,  of  the  New  York  and 
lew  England  road. 

The  reading  of  the  minutes  of  the  last  meet- 
ag,  which  was  held  in  Washington  last  October, 
iras  dispensed  with  and  the  Treasurer  s  report 
ead.     After  some  discussion  as  to  the  colection 
f  clues  from    delinquent   members,  the   report 
/as  adopted. 
The  next  business  was  the  reports  from  com- 
mittees.    The  committee  on  papers  reported  that 
ie  reading  of  several  papers  had  been  arranged 
)r.     The  committee  on  arrangements  reported 
lat  the   Long    Distance   Telephone  Company, 
nd  the  Western  Union  Telegraph  Company  had 
xtended'the  use  of  their  iines  to  the  members  of 
ie  Association  free  of  charge  during  the  Conven- 
011,  both  of  which  companies  were  tendered  a 
ote  of  thanks  for  the  courtesies.     It  was  decided 
)  accept  an  invitation  to  make  an  excursion  to 
'oronto,  on  Friday  the  20th. 
The  election  of  officers  for  the  ensuing  vear 
;as  then  proceeded  with.     Mr.  G.  T.Williams, 
f  the  Nickel  Plate  Road,  Cleveland,  Ohio,  was 
tanimously     elected    president.      Mr.    G.    M. 
Higan,  of  the  Illinois  Central,  was  elected  vice- 
resident,  and  Mr.  P.  W.  Drew,  of  the  Chicago 
nd    Eastern    Illinois,    Chicago,     was    re-elected 
ecretary  and  treasurer.     Mr.    Drew  tried  hard 
!>  be  excused  from  serving  in  that  capacity  any 
)nger,  but  the  association  did  not  see  fit  to  let 
im  go. 

The  following  named  persons  were  then  elec- 
:d  honorary  members :  P.  W.  Drew.  C.  N. 
'heval  er,  of  the  X.  Y.  A:  N.  E. ,  Piovidence,  R. 
;  F.  W.  Dow,  of  the  New  London  and  Xoith- 
rn:  Charles  F.  Wilcox,  Henry  F.  Houlton, 
.  H.  Hill,  and  J.  B.  Shaw,  formerly  of  the  n! 
'.  P.  &  O.,  after  which  the  new  president,  Mr. 
I  T.  Williams,  assumed  the  chair. 
After  a  vote  of  thanks  to  the  ret  ring  officers 
3r  the  able  and  efficient  manner  in  which  they 
arried  on  the  business  of  the  association  during 
ie  past  year,  the  president  was  authorized  to 
ppoint  a  committee  of  three  to  condder  the 
uestion  of  place  and  time  for  the  next  aniunl 
neeting,  and  report  at  the  evening  ses-ion. 
lessr-i.  Leonard,  of  the  Chesapeake  and  Oh  o. 
ielden,  of  the  Baltimore  and  Ohio,  and  Kins- 
nan,  of  the  Waba-h,  were  chosen  members  of 
he  committee. 

It  was  then  voted  that  the  association  visit  the 
ixhi:  ition  of  railway,  telegraph  and  signal  appa- 
atus,  etc.,  in  a  body,  at  9  a    m.  ,  Thursday. 

All  business,  except  the  reading  of  papers, 
■ring  been  transacted,  the  convention,  at  12 
>'clock   adjourned  until  7  30  p.  m. 

After  dinner  the  entire  party  went  sightseeing, 
ind  drove  in  carriages  to  ad  the  points  of  in- 
Best,  taking  in  the  falls  from  both  sides  of  the 
iver  and  the  whirlpool  rapids. 

Evening  session— Although  7.30  was  the  ap- 
>ointed  hour  for  the  reassembling  of  the  con- 
tention, it  was  not  until  8.45  that  President  Wil- 
iams  rapped   for  order.     By   resolution  at   the. 


morning  meeting,  ladies  accompanying  mem- 
bers of  the  association  were  invited  to  be  present 
at  the  evening  session,  and  many  accepted  the 
invitation. 

The  fi  st  business  of  the  evening  was  the  read- 
ing of  a  letter  from  Prof.  Morse  to  Henry  J. 
Rogers,  dated  New  York,  May  24,  1845,  '" 
which  he  refers  to  an  editorial  article  to  be  pub- 
lished by  the  Journal  of  Commerce,  c<  mparing 
the  English  and  American  telegraph  systems. 
In  it  he  also  expresses  the  hope  that  "the  ic- 
ceipisofeach  office  will  soon  mount  up  to  at 
hast  S5  a  day.  " 

"  That  sum  will  just  pay  expenses,"  the  letter 
continues,  "exclusive  of  my  salary  and  Vail's." 
At  the  conclusion  of  the  reading  of  the  letter 
and  newspep;r  comments  Mr.  Robert  Stewart, 
of  the  Central  Railroad  of  New  Jersey,  read  a 
long  and  interest  ng  paper  entitled  the  "  History 
ami  Development  of  the  Block  S)stem."  Mr. 
Stewart,  in  introducing  his  subject,  thanked  the 
officers  of  the  association  for  the  honor  con- 
ferred in  assigning  to  him  the  discussion  of  the 
Block  System  of  railroad  signaling.  He  pre- 
sumed the  subject  was  assigned  him  more  out 
of  compliment  from  the  fact  that  he  was  the  first 
railroad  telegraph  superintendent  to  introduce 
this  system  of  signaling  than  from  any  special 
ability  on  his  part. 

He  then  described  in  a  very  interesting  man- 
ner the  birth  and  the  development  of  block  sig- 
naling up  to  the  present  time,  explaining  in  de- 
tail the  operation  of  the  various  systems  now  in 
use.  In  concluding  his  paper  Mr.  Stewart  said 
"The  system  of  blocking  trains  has  and  can  be 
improved.  Rapid  strides  have  been  made  in  this 
direction  and  undoubtedly  will  continue  until  it 
has  reached  such  a  degree  of  perfection  that  rear 
end  collisions  will,  in  therailroa  ling  of  the  future, 
bean  unknown  occurence.  1  believethatthe  time 
is  not  far  distant  when,  upon  the  main  trunk  lines 
of  this  country,  the  business  wi  1  have  grown  to 
such  an  extent  tfnt,  in  order  to  afford  protection 
to  all  classes  of  trains,  both  passenger  and 
freight,  so  that  the  latter,  espec  ally,  can  be 
move!  at  a  higher  rate  of  speed,  it  will  be  neces- 
sary to  locate  signal  towers  at  a  distance  that  will 
warrant  the  application  of  an  "  absolute  "  block  to 
govern  their  movements  Speed  and  safety  are 
so  closely  allied  in  the  successful  operation  of 
railroads  that,  whatever  tends  to  its  accomplish- 
ment the  progress  of  the  times  will  not  permit 
of  being-  ignored." 

The  committee  appointed  at  the  morning  ses- 
sion to  sugge-t  a  place  and  time  for  the  next 
annual  meeting,  reported  that  Cincinnati  had 
been  selected  as  the  place,  and  the  third  Monday 
in  June.  1891,  as  the  time.  The  report  of  the 
committee  was  accepted.  Mr.  Chas.  Selden 
then  read  an  interesting  paper  on  the  subject  of 
the  application  of  electricity  as  a  means  of  in- 
creasing the  traction  power  of  locomotives. 
The  paper  in  full  will  be  found  on  another  page. 
A  discussion  followed  the  reading  of  the  paper 
as  to  the  real  cause  of  the  increase  of  traction. 
The  small  model  electic  railway  with  which  Mr. 
Selden  intended  to  illustrate  his  paper  was  not  in 
order  for  use  at  the  evening  session,  but  he  prom- 
ised to  supplement  his  remaiks  in  the  morning 
session  of  Thursday  by  a  pract  cal  demon-traiiun 
of  the  operation  of  the  subject  of  hi>  paper 

At  the  conclu-ion  of  the  -discussion  on  Mr. 
Selden's  paper,  Mr.  L.  Ho:ton.  jr. ,  assistant  tele- 
graph sup't  of  the  Noithern  Pacific  Ra  lroad,  St. 
Paul,  Minn.,  was  elected  member  of  the  associa- 
tion, after  which  the  meeting,  *t  10:45,  adjourned 
till  9  a.  m.,  Thursday,  when  they  were  to  visit 
the  exhibition  rooms  of  railway  app  iances 
Thursday's  session. 
Thursday,  June  19th.  The  members  were  a 
little  tardy  in  meeting  at  the  exhibition  rooms 
owing  to  the  late  hour  a1  which  the  night  ses-ion 
of  the  1  St h  adjourned.  Shortly  af  er  9  o'clock 
however,  they  began  to  come  in,  and  until  11  \. 
M.  the  various  exhibi  s  were  shown  and  explain- 
ed by  those  in  charge.  At  1 1  o'clock,  the 
meeting  was  resumed  in  regular  session  in  the 
hotel  parlors. 


Mr.  Robt  Stewart,  of  the  C.  R.  R.  of  N.  J.,  as 
an  introductory  explained  the  use  of  a  irain 
marker,  which  he  exhibited  and  which  was  used 
on  the  Pennsly  vania  Railroad  25  years  ago. 

Mr.  Charles  Selden  then,  by  means  of  a  small 
motor  car  on  a  short  piece  of  track,  illustrated 
his  paper,  which  was  read  at  the  night  session  of 
Wednedav.  The  demonstration  proved  clear  y 
that  the  incre  s  d  traction  was  due  to  actual 
welding  between  ihe  car  whee's  and  track, 
which  point  h  *s  been  the  subj-ct  of  considera- 
ble dffen  nee  of  opinion.  The  fact  that  non- 
magnetic metal  acted  the  same  as  a  magnet  c 
substance  proved  that  the  increase  of  traction 
was  not  due  to  magnetism  as  is  claimed  by 
some. 

At  the  conclusion  of  Mr.  Seldcn's  ext  erimc-nts, 
Mr  W.  W.  Xicho'ds,  of  the  C.  B.  and  Q.  road, 
followed  with  a  paper  entitled  :  "Some  Details 
in  the  Manipulation  of  Bio  k  Signa's. " 

An  interesting  di  cussion  followed  the  reading 
of  Mr.  N  chol's'  paper,  as  to  the  best  and  safest 
method  of  signaling  trains  under  the  bock 
sy-tem. 

Mi.  Nicholls  disccs  ed  the  c'iffcrences  between 
the  various  block  systems  used  throughout  the 
country,  and  described  what  in  Ivs  opinion  con- 
stituted a  model  block  system.  His  paper  was 
a  very  able  one  and  received  close  attention 
f  om  the  members  present. 

The  next  paper  read  w.s  that  of  Mr.  W. 
F.  Taylor,  of  the  Pennsylvania  Railroad,  on 
"Lighting  at  Wrecks.'  He  desciibed,  at  con- 
siderable detail,  the  system  of  portable  electric 
lighting  used  on  the  Pennsylvania  Railroad,  the 
method  of  1: staid  ,-hing  the  temporary  plant, 
cost,  etc.  lie  a  si  referred  to  the  Lucigen  and 
Wells  o  1  ligh's,  which  are  especially  adapted 
for  use  in  such  emergencies  as  wreck?,  or  where 
a  strong  1  ght  is  required  for  outdoor  work. 

Mr  Taylor,  in  conn  ction  with  his  paper, 
exhibited  a  I  lue  print,  showing  the  details  of 
construct  on  of  the  electric  car  u-ed  on  his  road. 
Speaking  of  die  Wells  light,  he  said  it  was  very 
successfully  u  e  I  at  Johnstown  during  the  gre.t 
flood  of  last  year,  and  that  the  Pennsylvan  a 
Road  had  ordered  ico  of  the  machines-. 

Mr.  M.  B  Leonard,  of  the  Chesapeake  and 
Ohio,  followed  with  a  paper  on  "The  Electric 
Light  in   Railway  Yard-." 

A  short  d  scussion  followed  the  paper,  during 
which  Mr.  Selden  made  some  interesting  re- 
marks 1  n  train  light  ng  by  electricity,  which 
were  supplemented  by  further  remarks  on  the 
same  subject  by  Mr.  Le  mard  An  abstract  of 
Mr.  Leonards  p-per  will  be  found  e'sewhere  in 
this  issue. 

President  Williams  then  stated  that  as  it  was 
customary  to  appoint  a  comm  ttee  at  each 
meeting  to  make  arrangem  nts  for  the  next  one, 
he  would  name  Messis.  Leonard,  Higgins  and 
Dugan  as  such  c  unmittee  to  make  Ihe  neces- 
sary prepa-atiois  for  the  meedng  to  be  held  at 
Cincinnati  next  year. 

He  also  read  an  invitation  to  the  members  of 
the  Association,  from  Henry  B.  Thomson, 
who  represents  the  ."-haver  Coiporation,  at  the 
exhibition  rooms,  to  be  present  at  8  p.  m.,  and 
listen  to  some  music  on  the  cornet  over  the 
Molecular  telephone  which  forms  part  of  the 
exhibit. 

Rece  s  was  then  taken  until  2:30  p.  m. 
When  the  time  of  assembling  arrived  there 
were  few  m  mbers  presint,  and  as  there  wis  an 
evident  disi  osition  to  spend  the  afternoon  out- 
doors, the  time  of  recess  was  extend  d  until  8:15 
p.  3i 

Evening  Session,  Thursday.  —  The  members 
of  the  associ  ti  n  and  ladies  met  at  Exhibition 
Room  and  listened  to  a  comet  solo  over  the 
Molecular  telephone,  which  was  well  repro- 
duced and  ei  j-  yed  by  the  audience. 

At  8:30  the  members  reassembled  in  conven- 
tion, and  ihe  first  bu  ine.-s  brought  befo  e  the 
meeting  was  a  proposition  to  reconsider  the 
vote  on  holding  the  next  meeting  at  Cincinnati 
and  hold  it  at  Detroit  instead.  The  motion,  how- 
ever, was  lost. 
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Mr.  G.  C.  Kinsman,  of  the  Wabash  road,  then 
read  an  able  paper  on  "Train  Despatching — Its 
Uses  and  Abuses,''  and  was  followed  by  Mr. 
H.  S.  Pritchard,  also  of  the  Wabash,  on  the 
"  Railway  Time  Service.''  He  fully  described 
the  system  of  distributing  and  regulating  time 
on  that  road. 

This  closed  the  reading  of  papers.  Some  dis- 
cussion took  place  on  the  question  of  meeting 
the  extraordinary  cost  of  printing  the  minutes 
of  the  session  on  account  of  the  large  number 
and  length  of  papers  read.  It  was  finally  de- 
cided that  the  members  take  as  many  copies  as 
.  they  needed  above  the  number  allowed  each  by 
the  by-laws  and  pay  for  them  pro  rata  at  cost 
price. 

A  long  and  interesting  discussion  then  took 
place  on  Mr.  Kinsman's  paper  on  "Train  De- 
spatching,'' and  was  followed  by  one  on  Mr. 
Pritchard  s  paper  on  "Railway  Time  Service." 
The  regulation  of  clocks  received  considerable 
attention,  and  many  valuable  points  were  devel- 
oped. Self-winding  clocks  were  generally  con- 
ceded to  be  particularly  adapted  for  railroad 
work,  chiefly  on  account  of  the  fact  that  they 
were  wound  every  hour.  This  frequent  wind- 
ing limited  the  variation  of  tension  of  the  spring, 
which  had  the  effect  of  giving  uniform  motion 
to  the  clockworks. 

Mr.  L  B.  Foley,  of  the  D.  L.  &  W.,  suggested 
the  advisability  of  providing  the  members  of  the 
association  with  badges  for  use  at  future  meet- 
ings. After  some  discussion  on  the  subject, 
Mr.  Ralph  W.  Pope  offered  to  supply  the  same 
for  next  meeting. 

At  11:25  p.  m.  the  convention  adjourned  sine 
die. 

On  Friday  morning  the  members  of  the  asso- 
ciation left  the  Cataract  House  in  a  body  and 
proceeded  to  Lewiston,  at  which  point  they 
embarked  on  a  steamer  for  Toronto.  Some  of 
the  party  returned  by  the  same  steamer  in  order 
to  catch  the  early  evening  trains  for  home  and 
others  remained  over  one  boat.  The  trip  was  a 
most  delightful  one  and  thoroughly  enjoyed  by 
all.  This  excursion  was  tendered  to  the  associ- 
ation by  Mr.  Foy,  Genera]  Manager  of  the  Ni- 
agara Steamboat  Company.  The  weather,  dur- 
ing the  entire  three  days  of  the  convention  and 
the  Toronto  excursion,  was  most  beautiful,  and 
everyone  in  the  party  enjoyed  himself  or  herself 
in  a  most  thorough  manner. 

The  following  is  a  list  of  the  members  that 
were  present  at  the  convention  : 

C.  A.  Darlton,  R.  &  D.  R.  R.;  P.  W.  Drew, 
secretary  and  treasurer  ;  C.  Selden,  B.  &  O. ;  G. 
L.  Lang,  N.  Y.  &  N.  E. ;  C.  S.  Jones,  Illinois, 
Central  ;  E.  A.  Smith,  Fitchburgh  ;  A.  R.  Swift 
C.  R.  I.  &  P.;  A.  R.  Lingafelt,  C.  R.  I.  &  P.  • 
W.  J.  Holmes,  N.  Y.  L.  E.  &  W. ;  C.  W.  Ham- 
mond, Mo.  Pac;  R.  Stewart,  C.  R.  R.  ofN.  J.; 
G.  M  Dugan,  Illinois  Central  ;  G.  T.  Williams,' 
X.  V.  C.  &  St.  Louis  ;  L.  B.  Foley,  D.  L.  &  W. ; 
G.  C.  Kinsman,  Wabash  ;  W.  F.  Taylor,  P.  R. 
R. ;  M.  Magiff,  Central  Vermont ;  H.  C.  Sprague, 
K.  C.  M.  &  B. ;  W.  W.  Nichols,  C.  B.  &  O.  ■  I. 
T.  Dyer,  H.  &  St.  Joe. ;  J.  W.  Stacey,  Texas 
Pacific  ;  A.  Ramscur,  R.  &  D. ;  M.  B.  Leonard, 
C.  &  O. ;  O.  C.  Greene,  Northern  Pacific  ;  W.  E. 
Lewis,  Long  Island  R.  R.;  S.  K.  Bullard,  M. 
K.  &  T ;  J.  B.  Stewart,  West  Shore  ;  H.  C. 
Reed,  M.  L.  S.  &  W. ;  U.  J.  Frye,  C.  M.  &  St. 
Paul.  The  Electric  Age  was  represented  by 
Mr.  Thomas  R.  Taltavall. 


INCREASING     LOCOMOTIVE      TRACTION 
BY   THE    USE   OF    ELECTRICITY. 


THE  ELECTRIC  LIGHT. 


The  Syracuse  Electric  Supply  Company  has 
secured  the  contract  to  light  the  village  of  .Me- 
dina, N.  Y.,  with  the  Thomson-Houston  system. 

The  trustees  of  Keesville,  N.  Y. .  have  con- 
tracted with  the  Thomson  Houston  Company  to 
install  an  electric  light  plant  in  that  village. 

The  Thomson-Houston  Company  has  the  con- 
tract to  build  and  equip  the  West  End  Electric 
Street  Railway  at  San  Antonio,  Tex. 


PAPER  READ  BY  C.  SELDEN,  SUPERINTENDENT  OF  TELE- 
GRAPH, HALTO.  fc  OHIO  R.  R.,  AT  RAILWAY  TELE- 
GRAPH SUPERINTENDENTS  CONVENTION,  NIAGARA 
FALLS,    JUNE     1 8TH. 

Within  a  comparatively  short  time  after  the 
discovery  of  the  electro-magnet  by  Professor 
Henry,  scientific  m  nds  began  to  centre  upon  the 
application  of  electricity  and  the  use  of  magnets 
as  a  means  of  motive  power  ;  and  the  American 
inventor,  Page,  was,  so  far  as  our  records  show, 
the  first  person  to  practically  demonstrate,  upon 
anything  like  a  large  scale,  that  propuls  on  by 
means  of  electricity  and  magnetism  was  a  pos- 
sible thing, 

He  constructed  a  car  and  placed  upon  it  a 
motor,  by  which  it  was  propelled  between  Wash- 
ington and  Bladensburg,  a  distance  of  about 
seven  miles,  on  the  tracks  of  the  Baltimore  and 
Ohio  Railroad  Company.  As  the  electricity  was 
generated  from  a  primary  battery,  however,  it 
was  soon  determined  that  such  a  mode  of  loco- 
motion was  more  expensive  than  that  secured 
by  steam,  and  the  motor,  therefore,  was  laid  upon 
the  shelf. 

Later  on,  when  the  dynamo  reached  a  high 
state  of  perfection,  the  infant  electromotor  sud- 
denly sprung  into  the  vigor  of  young  manhood, 
and  today  we  find  Page's  idea  amplified  and 
assisted  by  various  improved  devices,  resulting 
in  not  only  possible  rapid  locomotion  compara- 
tively, but  affording  a  cheaper  means  than  horse 
power. 

When  Page  made  his  trial  trip,  the  locomotive 
engine  was  not  the  machine  which  to-day  thun- 
ders along  drawing  a  train,  at  the  rate  of  seventy- 
five  miles  per  hour,  but  as  the  locomotive  en- 
gine has  been  undergoing  improvements  from 
time  to  time,  it  has  been  apparent  that  a  great 
proportion  of  the  power  generated  by  this  ma- 
chine, could  not  be  utilized  for  the  hauling  of 
loads  ;  and,  by  reason  of  only  partial  combus- 
tion of  fuel,  loss  by  exhaust,  and  non-adhesion 
to  the  rail,  or  lack  of  traction  power,  onlv  a 
small  percentage  of  its  power  was  available  for 
use. 

In  order  to  increase  the  adhesion  of  the  loco- 
motive to  the  rail,  increased  weight  was  placed 
upon  the  drivers  ;  this  increased  weight  necessi- 
tated an  increase  of  turnace,  boiler  and  steam 
capacities,  and  an  increase  of,  say,  one  hundred 
per  cent.,  only  brought  an  appreciable  increase 
of  a  small  proportion. 

From  competent  authorities  on  motive  power, 
it  has  been  determined  that  a  locomotive,  hav- 
ing a  weight  of  100,000  pounds,  has  a  tractive 
power  upon  the  rail,  when  in  best  condition,  of 
but  25,000  pounds.  And  when  the  rail,  by 
reason  of  the  weather,  is  in  a  bad  condition,  the 
tractive  power  amounts  to  only  about  what  an 
engine  of  15,000  pounds  weight  should  have. 
In  other  words,  on  good  rail,  by  non-adhesion, 
the  locomotive  gives  but  twenty-five  per  cent., 
and  on  bad  rail,  but  eighteen  per  cent,  of  the 
power  which,  theoretically,  should  be  had 
from  it. 

Efforts  were  made  some  fifteen  years  a.70,  by 
an  Englishman  named  Wederman,  to  overcome 
the  non-adhesion,  by  winding  the  spokes  of  the 
driving  wheels  wiih  wire,  thus  making  a  magnet 
of  the  wheel,  with  the  view  of,  by  magnetism, 
attracting  the  wheel  to  the  rail,  thus  increasing 
the  friction,  and,  thereby,  the  adhesion  to  the 
rail  on  the  part  of  the  locomotive.  Having  but 
a  primary  battery,  it  is  plain  to  be  seen  that  the 
resu'ts  were  so  slight  as  not  to  be  appreciable. 
Another  objection,  even  had  the  dynamo  been 
used,  was  that,  in  order  to  secure  sufficient  mag- 
netism to  be  of  benefit  upon  such  an  immense 
machine  as  a  locomotive,  the  magnets  would 
have  to  be  very  large,  and  the  winding  upon  the 
spokes  of  the  drivers  would  have  necessitated  a 
change  in  the  construction  of  the  engine,  so  th^t 
as  the  bobbin  was  being  revolved  by  the  wh  els 
there  would  be  room  to  clear  the  fire  box  on  the 


inside  and  the  side  rods  of  the  locomotive  on  th< 
outside.  This,  of  course,  would  render  necesil 
sarya  longer  crank  pin  for  the  bars,  and,  beingr 
longer,  it  must  necessarily  be  stouter  in  order  tc] 
stand  the  increased  leverage,  so  that  a  device  oj 
this  character  for  the  locomotive  engine  would 
not  be  economical,  and  would  necessitate  fhi|; 
reconstruction  of  all  locomotives  using  it.  Thi . 
inventor  filed  patents  in  this  country  and  several 
others  followed  in  his  footsteps,  but  nothinil 
practical  has  yet  been  evolved  from  that  method. 

Elias  E.  Ries,  an  American  inventor,  secured 
letters  patent  upon  his  method  of  increasing  fht 
adhesion  of  the  locomotive  to  the   rail,  by  thi 
use  of  electricity,  and  he  took  a  wide  departure 
from  the  path  pursued  by  former  inventors. 

Mr.  Ries  proceeded  upon  the  hypothesis,  tha^ 
an  electric  current  of  large  volume,  if  properl  | 
employed,  could  be  used  to  weld  metals.  Act 
ing  upon  this  theory,  he  proposes  to  arrange] 
upon  a  locomotive,  a  dynamo  of  sufficien: 
power  to  be  run  by  a  small  auxiliary  engine 
and  to  pass  the  current  from  the  dynamo  to  thfl 
driving  wheel  of  the  engine,  along  the  ra  1  to  th  I 
next  driving  wheel,  through  its  axle  and  th  | 
other  wheel  to  the  other  rail  and  back  to  th ' 
first  driver,  thence  to  the  dynamo,  thus  makifij 
a  local  circuit,  so  to  speak,  which  would  travel 
with  the  locomotive,  passing  a  current  throug 
the  drivers  and  along  the  rail  as  indicated,  am 
for  this  purpose,  by  a  very  simple  method,  h 
insulates  one  pair  of  the  driving  wheels. 

By  this  means  the  inventor  proposes  to  causj 
an  "incipient  weld"  between  the  driving  wheel 
and  the  rails.  I  say  "  incipient,"  because  th, 
wheels,  being  in  motion,  the  weld,  if  any.M 
being  made  and  broken  by  the  revolution  ofth1 
wheels,  therefore  a  perfect  weld  is  not  obtained] 
nor,  of  course,  would  it  be  desirable  except  fo 
brake  purposes,  as  in  descending  a  grade  for  io 
stance. 

If  the  theory  advanced  by  Mr.  Ries  can  b 
made  a  success,  practically,  it  means  a  grea 
many  things  to  the  railroad  world.  If  bv  mean 
of  this  invention  the  tractive  power  of  a  locomo 
tive  is  increased,  say,  even  twenty-five  per  cent. 
it  means  ten  additional  cars  on  a  forty-car  irain 
It  means  a  large  gain  in  the  hauling  capacil 
on  high  grade  railroads.  It  meais  increase 
speed  for  passenger  trains.  It  means  a  saving 
indirectly,  of  fuel  ;  it  means  the  employment  c 
lighter  locomotives  to  do  the  same  amount  <0 
work  as  the  hea\ier  ones,  thus  being  easier  0 
the  road-bed  and  bridges :  it  means  the  mouni 
ing  of  grades  that  would  not  be  considered  a 
possible  at  the  present  time.  All  this,  provider, 
that  in  practice,  on  a  locomotive,  the  theoiif 
advanced  shall  hold  good. 

Through  the  kindness  of  the  inventor  I  hav 
borrowed,  for  this  occasion,  a  model  motor  an 
a  piece  of  track,  which  practically  demonstrate 
of  course  in  a  minor  way,  the  correctness  ( 
his  theory,  and  the  more  than  probability  that 
may  be  applied  upon  a  large  scale. 

As  it  would  not  be  possible  to  secure  a  sma 
engine  propelled  by  steam  with  which  to  d< 
monstrate  the  idea  he  emplovs  this  carriag< 
which,  as  you  all  see,  is  simply  a  small  electr 
motor. 

The  motor  is  charged  by  means  of  one  or  tw 
cells  of  battery,  an!  the  track  (when  greater  a< 
hesion  is  desired)  is  charged  from  another  cell 
two  of  battery.  The  track  is  charged  in  this  ii 
stance,  instead  of  the  motor  carrying  the  po\v< 
and  charge  for  itself  on  account  of  its  smallnts 
and  the  weight  which  it  would  have  to  carry, 
you  can  easily  see,  but  the  application  is  in  effe 
the  same  as  the  other  method. 

You  will  note  that  one  of  the  poles  of  the  ba 
tery  is  connected  to  one  rail  and  the  other  po 
to  the  other  rail ;  therefore,  when  the  mot< 
wheels  are  on  this  track,  if  a  current  be  flowii 
along  the  rails,  it  will  pass  from  the  rail  on  01 
side,  through  the  motor  wheels,  along  the  ax! 
through  the  wheels  on  the  other  side  to  the  rai 
thence  to  the  other  pole  of  the  battery  com  pie 
ing  the  circuit,  just  as  it  is  proposed  to  do  b 
means  of  a  dynamo  on  an  engine. 
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To  show  that  this  circuit,  piss'ng  in  that  di- 

:tion,   does  not  enter  into  the  motor,    I   now 

ike  the  connection.     You  notice  that  ihe  mo- 

•  remains  quiet,  thus  proving  that  if  any  in- 

!  ase  is   h?reifter  shown    in  the  power  of  this 

ptor,  that  increase  does  not  come  by  reason  of 

;rea>ing  the  poiver  of  th  *  motor,  by  increasing 

j;  electro-motive  force,  but   must  come  from 

12  fact  that  there  is  an  incipient  welding  or  in- 

J;ase  of  adhesion,  between  the  whee's  of  the 

)tor   an  1    the    rails,    and    that,    therefore,   its 

orque  "   or    'bight"  has  been  so   much    in- 

:ased  as  to  enable  the   motor  to    have,   as  it 

re,   an  immovable   fulcrum    for  its    leverage, 

;tead  of  one  which  is  always  slipping,  as  can 

shown  in  the  ot  aer  case. 

By  making  a  twenty  per  cent.  gradi,  which 
u  will,  of  course,  remember  is  twenty  feet  in 
j  hundred,  being  over  one  thous  md  feet  to  the 
le—  and  not  usual— the  motor  is  powtrle-s  to 
rend  and  it  remans  at  the  bottom  of  the  grade 
th  its  whee's  revolving  and  slipp  ng,  unable 
move. 

If  you  now  apply  the  circuit,  so  as  to  cause 
inc  pient  welding  be.ween  the  wheels  and 
;  rails,  the  motor  mounts  the  grade. 
Another  experiment —reduce  the  track  10  a 
el,  fisten  the  motor  to  a  Fairbank  spring  bal- 
ce,  start  the  motor  and  observe  what  strength 
lisplays.  In  other  words  what  is  the  amount 
its  pu  1  in  weight?  The  resu  t,  as  shown 
on  the  s.a'e  is  say,  between  five  and  six 
nces.  Watch  the  m  4or  when  the  traction 
cuit  is  made  and  the  result  is  twenty-four 
nces — an  increase  of  almost  five  hundred  per 
it. 

These  results  are  shown  upon  a  rail  which  is 
j  and  in  the  best  possible  condition  for  me- 
anical  traction — And  just  here  it  occurs  to  me 
d  1  can  picture  in  my  mind,  the  woe-begone 
>k  on  the  face  of  the  woman  who  is  said  to 
ve  gotten  even  with  the  railroad  company, 
I  she  attempted  to  do  so  in  like  manner,  with 
engine  equipped  with  th  s  device  and  in  suc- 
ssfiil  operation.  As  the  story  goes,  a  woman 
ing  alongside  the  railroa  1,  lost  her  cow,  it  hav- 
rbeen  struck  by  an  engine  ;  and  as  is  custom- 
r  in  su  h  cases  this  $30  cow  became  worth 
50.  When  the  papers  in  the  claim  reached 
:  rai'rod  company,  naturally  there  was  cor- 
pondence  to  and  fro  and  delay  in  settlement 
the  claim.  The  woman's  property  happened 
be  adjacent  a  very  bad  curve,  and  as  many  of 
1  trains  had  to  use  sand,  she  concluded  that  as 
railroad  company  did  not  intend  to  accede  to 
r  demand,  and  was  giving  her  a  great  deal  of 
iuble,  that  it  was  no  more  than  fair  that  she 
ould  do  the  same  for  them.  It  was  at  that 
ne  of  the  year  when  people  in  the  country 
ake  soft  soap,  and  with  a  goodly  kettle-full  of 
she  proceeded  to  lather  the  track  with  it  for  a 
larter  of  a  mile.  Prior  to  that,  limited  trains 
d  passed  by  without  stopping  at  the  station 
:ar  hear,  let  alo  le  doing  her  the  honor  of  stop- 
tig  at  her  house,  but  they  all  stopped  there 
at  day  and  the  following  day,  and  again  next 
y  until  the  cause  was  discovered  and  the 
iman  taken  into  custody. 

If  we  take  a  piece  of  soap  and  soap  the  track — 
d  in  order  to  make  it  as  soft  as  possible,  I  will 
it  water  on  it  besides — it  becomes  as  slick  as 
toboggan  slide,  and  the  motor  will  not  proceed, 
it  if  the  traction  circuit  is  applied,  away  she 
>es — soap  or  no  soap. 

For  fear,  per  chance,  that  this  soap  has  dried 
d  has  really  become  as  sind  upon  the  track, 
u  may  oil  it.  You  will  note  that  the  oil  makes 
»  difference  to  the  motor.  This  simply  goes 
prove,  to  my  mind,  that  irrespective  of  the 
ndition  of  the  weather,  be  it  rain  or  snow,  the 
vice,  if  practical  in  dry  weather,  is  equally  so 
1  a  bad  rail  ;  and  being  equally  so,  is  a  much 
iater  help,  proportionately,  when  the  ra;l  is  in 
rfect  condition. 

Ano'her  feature  of  this  invention  is  that  it  is 
it  necessary  to  keep  the  current  flowing  all  the 
ne,  unless  you  need  it,  but  when  you  stop  the 


train  and  want  to  statt  it,  your  locomotive,  at 
that  t'me,  not  being  in  motion,  a  more  perfect 
weld  is  obtained  thus  enabling  you  to  start  at 
once,  without  slipping,  and  after  you  have  gotten 
your  tr-.in  under  headway,  yotir  current,  if  de- 
sired may  be  switched  off.  So  much  for  the 
pulling  power  and  so  much  for  the  motor. 

To  show  the  effect  of  this  track  circuit  lift  one 
end  of  the  track  and  place  across  it  a  small  iron 
bar,  which  is  free  to  move  from  the  top  to  the 
bottom  of  the  grade,  and  the  bar  may  be  pushed 
or  allowed  to  slide  by  its  own  weight  with  the 
same  result.  You  w.ll  see  it  does  not  reach  the 
bottom  of  the  grade.  On  the  other  hand  you 
can  stop  it  at  will,  for  the  in-tant  the  circuit  is 
applied  the  bar  stot  s  And  you  will  note  that 
you  can  take  hold  of  the  bar  and  shake  the 
track  with  it :  in  fact,  lift  it,  thus  proving  con- 
clusively that  with  the  circuit  as  used  through 
this  track,  the  motor  operates  exactly  as  it  does 
with  the  bar,  and  that  the  ability  of  this  motor 
to  climb  grades,  and  the  increase  of  its  pulling 
capacity  is  due  entirely  to  the  tractive  results  of 
incipient  welding  between  the  wheels  and  the 
rails. 

There  is  no  doubt  of  what  the  model  per- 
fo'ms.  There  is  no  doubt  that  the  theory  is 
correct,  but  practical  tests  alone  will  determine 
whether  or  not  sufficient  power  can  be  had  from 
a  proper  dynamo  and  auxiliary  engine,  to  show 
even  twenty-five  per  cent,  of  such  increase  upon 
a  locomotive  as  has  been  shown  here.  If  it 
can,  then  great  results  are  sure  to  follow. 

It  is  but  fair  to  state  that  one  trial  of  this  de- 
vice has  been  made  upon  an  engine.  The  reports 
upon  the  subject,  while  tending  toshow  possib'y 
a  slight  effect,  did  not  show  an  effect  so  ap- 
preciably large  as  to  warrant  the  statement  that 
it  had  been  successful.  The  engineer  said  that 
it  was  a  great  sand  box.  To  my  mind,  how- 
ever, (being  acquainted  with  the  circumstances 
and  with  the  amount  of  electric  power  used  on 
that  occasion)  I  do  not  consider  the  test  as 
having  been  in  anyway  fair  to  the  device.  I  do 
not  mean  unfair  on  the  part  of  the  people  who 
were  making  it,  but  I  mean  unfair  in  this  sense  : 
that  I  would  as  soon  have  expected  to  extinguish 
a  house  on  fire,  loided  with  rags  an  J  p-troleum, 
with  a  pint  of  water,  as  to  have  expected  the 
volume  of  current  employed,  to  have  performed 
what  was  attempted.  A  dynamo  built  for  a 
thirty-five  ton  engine,  was  placed  on  a  sixty- 
five  ton  eight  wheeler  ;  and,  to  my  mind,  it  al- 
most was  the  same  as  trying,  with  a  few  cells  of 
battery,  to  perform  the  work  that  a  dynamo  is 
called  upon  to  perform  in  arc  lighting. 

I  understand  that  the  inventor  has  recently 
made  arrangements  to  make  a  trial  on  a  large 
scale,  which  will  prove,  conclusively,  either  the 
usefulness  of  the  device,  or  its  impracticability 
upon  a  large  scale  ;  and  as  railroad  men,  and 
especially  electrical  men,  we  are,  of  course, 
more  or  less  interested  in  anything  of  an  elec- 
trical nature,  which  becomes,  oris  liable  to  be- 
come a  part  and  parcel  of  railroad  equipment. 
Possibly  at  our  next  meeting  this  matter  will 
have  been  tried  ;  if  so,  whether  it  be  successful 
or  not,  I  hope  to  be  able  to  present  you  with 
all  data  in  connection  therewith. 

I  will  now  perform  for  you  the  experiments 
about  which  I  have  been  talking,  so  that  you 
may  see  the  corroboration  of  the  statements 
made. 

Electric  Railway  Opened. — The  first  electric 
railway  in  Indianapolis,  Ind.,  was  opened  a  few 
days  ago.  The  operation  of  the  Thomson- 
Houston  cars  gives  entire  satisfaction,  and  on 
the  trial  trip  of  the  first  car  s  x  miles  were  cov- 
ered in  twenty  minutes. 

The  Phonograph  in  Lynn. — Prof.  Elihu  Thom- 
son, of  Lynn,  Mass. ,  has  paid  a  fitting  tribute  to  his 
great  contemporary,  Edison,  by  placjng  a  pho- 
nogriph  in  his  n°\v  house,  ami  another  in  his 
pivate  office  the  convenience  of  which  will  be 
readi  y  understood  by  those  acquainted  with  the 
workings  of  the  instrument. 


THE  EXHIBITS  AT   THF   RAILROAD    SU- 
PERINTENDENTS' CONVENTION. 


Mr.  P.  B.  De'any  was  present  and  exhibited  his 
Line  Adjuster,  E'ec  re  Counter  and  the  Screw 
Posts  which  we  recent  y  described.  All  of  his 
devices  attracted  marked  attention. 

The  Edison  Phonoplex  Sy>tt-m  was  in  practi- 
cal operation  to  Syracuse,  a  distance  of  185  miles. 
A  Western  Union  wire  was  u-ed,  and  the  instru- 
ments worked  with  entire  sati-faction.  A  favor- 
able impression  was  evident  y  made,  and  there 
was  consid  rable  interest  taken  in  the  operation 
of  the  system.  Mr.  W.  S.  Logue  had  charge  of 
this  exhibit  and  was  kept  busy  answering  ques- 
tions and  explaining  the  system  in  detail. 

An  attractive  display  was  made  of  the  vaiious 
types  of  the  Fidison-Lalande  Battery.  Mr.  James 
F.  Kelly,  the  general  sales  agent  for  this  bat- 
tery at  19  Dey  street,  New  York,  was  present  in 
person,  and  made  a  very  favorable  impres-ion 
for  the  battery.  The  cells  on  exhibition  ranged 
from  the  15  ampere-hour  cell  to  that  of  6co  am- 
pere-hours. Mr.  Kelly  had  also  on  exhibition 
a  cautery  cell  made  with  double  copper  frames 
holding  four  oxide  plates  and  three  zinc  plates. 
This  battery  gives  a  current  of  20  amperes. 

The  Shaver  Corporation  gave  a  practical  exhi- 
bition of  the  Molecular  Telephone  over  a  circuit 
of  r.oco  feet  in  length.  A  diagram  hung  over  the 
telephone  showed  the  route  of  the  wire,  which 
had  ten  angles  in  it.  Conversation  was  carried 
on  s  ttisfactorily  notwithstanding  the  r«  cket  in  the 
room  cau-ed  by  the  operating  railway  signals, 
gongs,  hells,  etc.  The  strains  of  a  cornet  at  the 
ot  ier  -•!  d  1  f  he  circuit  were  distinctly  heard  all 
over  the  loom.  This  exhibit  was  in  charge  of-Mr. 
Henry  B.  Thompson,  who  very  ably  explained 
the  operation  of  the  telephone. 

Mr.  C.  A  Scott  represented  the  Union  Switch 
and  Signal  Company,  of  Swissdale,  Pa  ,  and  pre- 
sented each  person  w.th  a  reference  book  giv- 
ing complete  details  of  the  company's  system. 

The  Pennsylvania  St  el  Co.,  of  Steelton,  Pa., 
had  a  fine  display  of  their  system,  including 
semaphores  The  display  included  the  new  in- 
terlocking feature  of  the  system,  which  adds 
much  to  its  general  efficiency.  This  system  was 
fully  describeJ  and  illustrated  in  the  Eleciric 
Age  some  months  ago.  The  company's  interests 
were  in  charge  of  Mr.  H.M.  Andeison,  thespecial 
agent  of  the  frog,  switch  and  signal  department, 
and  Mr.  M.  W.  Long. 

The  Electric  Secret  Set  vice  Company's  Ex- 
hibit attracted  much  attention.  Mr.  Thomas 
Sturgis,  the  president  ot  the  company,  was  per- 
sonally in  dirge  and  explained  the  objects  and 
the  valuable  features  of  the  s)Stem. 

Mr.  Wm.  F.  Z.  Desint,  vice-president  and  su- 
perintendent of  the  Desant  Electric  Company, 
of  Columbus,  Ohio,  gave  a  practical  illustration 
of  the  opeation  of  the  locomotive  cab  signaling 
system  of  that  company.  The  system  is  a  most 
complete  and  reliable  one,  and  is,  withal,  the 
cheapest  of  all  automatic  signal  systems.  Mr. 
Desant  had  a  small  outfit,  comprising  circular 
track  (six  feet  in  diameter),  steam  locomotive, 
cars.  etc.  This  system  gives  both  visual  and 
audible  s'gnals  to  the  engineer  in  the  cab,  and 
can  also  be  u*ed  to  operate  semaphores  and 
other  meth  ->ds  of  signaling. 

The  Hall  Signal  Company,  of  50  Broadway, 
New  York,  had  a  large  and  complete  exhibit  of 
their  system.  Mr.  Hall  himself  and  Mr.  Marsh 
A.  Young,  the  manager  of  the  company  were 
present,  and  explained  the  operation  of  the  sys- 
tem. 


Trient. — The  streets  of  the  old  episcopal  citv 
of  Trient  are  now  lighted  by  electricity.  Trient 
is  the  first  city  in  Austria  proper  to  adopt  the 
electiic  light  municipally. 

Fired  by  Lightning.— Lightning  struck  a  large 
warehouse  on  Union  Wharf,  Salem,  Mass.,  on 
June  6th.  setting  fire  to  the  building.  The  build- 
ing and  sev  ral  hundred  bales  of  cotton  were 
destroyed. 


B 


THE    ELECTRIC.AGE. 


THEJIALL  RAILWAY   SIGNAL  SYSTEM. 

In  ihe  paper  read    by  Mr.  Robert  Stewart,  of  the   New 
ler-ev  Central    Railroad,    at   the    Convention   of    Railway 
Telegraph  Superintendent*,  held  at  Niagara  Falls.  June  iSth 
And  19th,  the  system   of  the  Hal!  Signal  Company  of  New 
-.  was  fully  described.     The  system  -.-ion  the 

n  Railroad  (now  the  Boston  &  Maine)  in  1871. 
In  this  system  the  signal  is  now  operated  on  a  closed  cir- 
cuit running  from  the  battery  through  the  '*  block  "  track 
instrament.  through  the  magnet  of  the  signal  instrument, 
through  the  points  of  the  relay,  through  the  relay  magnets 
hick  to  the  battery,  thus  completing  a  circuit  which  holds 
the  signa'.  ."  simply  by  the  force  of  the  circuit. 

F.y  the  momentary  breaking  of   the  circuit,  by  the  pas 
of  a  train  over  the  closed  _      .ck  instrument  the  magnets 

of  the  relay  are  demagnetized,  the  points  are  separated,  and 
the  signal  falls  to  "  danger"  b;  :"rom  a  lack  of  force 

to  sustain  it   in  the  position.     It  will  also  be  seen 

that  from  any  cause,  such  as  the  breaking  or  crossing  of  the 
line  wire,  the  failure  of  the  battery,  or  any  of  the  mechani- 
cal parts,  the  signal  will  immediately  go  to  '■  danger  "  by  the 
interruption  of  the  circuit.  After  a  signal  has  been  set  at 
"danger  "it  cannot  be  restored  until  the  train  shall  have 


HALL   RAILWAY   SIGNAL. 

operated  the  "  clear ''  (open  spring  track  instrument  at  the 
end  of  the  section). 

The  "  clearing "  circuit  runs  from  the  battery  through 
the  open  spring  instrument,  then  through  the  relay  magnets 
back  to  the  battery.  On  completing  the  circuit  through 
the  "  clear  "'  track  instrument,  the  relay  magnets  are  mag- 
netized, the  points  of  the  relay  are  again  brought  in  con- 
tact, the  former  circuit  is  therefore  completed,  and  the 
nal  again  goes  to  "clear."  If  a  switch  on  the  main  line  is 
misplaced,  a  circuit  is  broken  in  a  switch  machine  attached 
to  the  switch  which  also  causes  the  signal  to  fall  to  •«  dan- 
ger.'" The  signal  instrument  is  certainly  most  simple  in 
construction,  consisting  of  a  pair  of  electro  magnets,  be- 
tween the  prolonged  coils  of  which  revolves  an  armature,  to 
one  wing  of  which  is  attached  the  disc,  and  to  the  othe 
count erweigiit  rod,  which  being  lighter  than  the  signal,  al- 
lows of  a  gravity  movement  of  the  signal  whenever  the 
forces  holding  the  signal  is  withdrawn.  In  the  '■  Hall  track 
instrument"  the  piston  on  being  thrown  up  by  depressing  the 
lever  breaks,  or  makes  a  circuit  on  the  top  plate.  This 
piston  is  operated  in  an  air  chamber,  which  cushions  the  up- 
ward blow,  and  also  retnrds  its  fall,  thus  saving  all  wear  to 
the  apparatus. 

ELECTRIC  LIGHT  IX  THE  RAILWAY 
SERYICE. 


ABSTRACT  OF  TArER  READ  BY  MR.  M.  B.  LEONARD, 
SITT.  OF  TELEGRAPH  OF  THE  CHESAPEAKE  a  OHIO 
R.  R  ,  AT  THE  CONVENTION  OF  RAILWAY  TELEGRAPH 
SIPERINTENDENTS,  NIAGARA  FALLS,  JINE  I9TH, 
lS_. 

The  extraordinary  development  during  the 
pa4  decade  of  years  of  the  art  of  lighting  by 
electricity,  and  the  success  attending  its  daly 
use  on  our  streets  and  in  our  houses  have  been 


so  apparent  that  its  utility  and  benefits  were 
quickly  recognized  in  the  railway  service,  not 
only  in  this  country  but  abroad,  with  this  differ- 
oce.  however,  that  in  the  United  States 
only  the  illumination  of  depot  yards  and  train 
sheds  by  means  of  the  arc  lamp  was  at 
first  '  attempted,  while  in  Europe  the  light- 
ing of  trains  and  station  houses  primarily 
engaged  the  attention  of  the  profession.  Yet 
the  advantages  of  the  new  illuminant  have  been 
so  man.fest.  and  its  adoption  so  expensive,  that 
in  this  nearly  a!l  of  our  important  pas- 

senger trains  are  lighted  by  electricity,  and 
across  the  water  the  arc  l'ght  has  met  with 
such  favor  that  in  one  station  of  the  Great 
Western  Railway  of  EngUnd  (Paddington)  not 
than  100  arc  lamps  are  in  use,  while  the 
French.  German  and  Italian  railways  are  gradu- 
ally lighting  up  the  larger  yards  and  stations  in 
this  way. 

The  introduction  of  the  arc  light  in  the  rail- 
road yards  here  was  found  to  work  wonderful 
improvement  in  the  making  up  of  trains  and 
switchingofcars  at  night.  It  enables  the  yard  and 
engine  men  to  see  one  another  almost  as  clearly 
as  in  sunlght.  and  in  addition  to  prevent  acci- 
dents, permits  the  work  to  be  done  with  almost  as 
much  dispatch  as  during  daylight,  while  with- 
out the  light  double  the  amount  of  time  would 
be  required  to  perform  the  same  service,  and 
even  then  with  less  safety  to  machinery,  cars 
and  men.  An  extended  inquiry  among  the 
men  using  these  lights  develops  the  general 
be'ief  that  they  pay  for  themselves  several  times 
over  in  the  single  item  of  repairs  saved  to  roll- 

_  stock  by  enabling  engine  men  to  do  the 
switching  more  carefully  and  with  less  damage 
to  the  cars. 

Reference  was  made  by  Mr.  Leonard  to  the 
experiments  recently  instituted  in  Germany  to  as- 
cenain  the  candle  power  of  arc  lamps,  in  which  it 
was  found  that  in  a  Siemens  differential  lamp 
with  a  current  of  14  to  15  amperes  and  E.M.F. 
of  from  48  10  32  volts,  the  horizontal  inte 
was  about  196  candles,  increasing  rapidly  to 
about  2c  degrees  below  the  horizontal  where 
it  was  1. 15;  candles,  then  more  slowly  until  it 
reached  a  maximum  of  about  42  degrees  below 
the  horizontal,  where  the  light  was  2 
candles ;  it  then  began  to  sink  rapidly  until 
below  60  degrees  there  was  no  light,  but  only 
shadow,  the  average  in.ensity  was  1,228  candles, 
■out  the  globes. 

The  new  Saunderson  arc  lamp  was  also 
alluded  to.  where  by  means  of  a  hollow  lower 
cylinder  connected  by  a  wick  with  a  reservoir 
of  oil,  hydro-carbon  vapor  was  given  off  in  the 
arc,  nea'ly  doubling  the  efficiency  of  the  same 
in  watts  per  candle,  according  to  the  :est<  made 
by  Dr.  Hopkinson,  of  London,  a  single  drop  of 
the  oil  lasting  nearly  a  minute. 

The  efficiency  of  the  arc  lamps  for  locomotive 
head-lights  was  shown,  and  the  new  improve- 
ments described  brie 

Electric  light  in  switch-stands  was  next  taken 
up,  and  the  plant  of  the  Southern  Pacific  Ry. 
Company  at  Oak'and,  Cal  ,  fully  described.  At 
that  point  134  lamps  are  now  lighted  by  the 
automatic  and  interlocking  signals,  switch- 
stands,  switch-lights  ana  signal  towers,  31  of 
these  lamps  having  underground  wire  connec- 

The  signal  lamps  are  38  volt,  and  are  wired 
from  10  to  15  in  multiple,  according  to  the 
number  of  lamps  within  convenient  distance  to 
form  a  group,  so  reducing  the  E.M.F.  that  the 
lamps  u-e  only  fron.  1  >  volts  pressure,  thus 

lengthening  their  life  and  yet  giving  a  sufficient 
amount  of  light   to  illuminate  the  bull's  eye 
of  the  lantern. 

In  wiring  up  the  lamps,  for  the  purpose  of 
preventing  trouble,  in  case  they  should  break 
or  are  burned  out,  a  simple  switch  is  used  with 
paper  between  the  contact  points  so  that  in  case 
a  wire  to  a  number  of  lamps  is  broken,  an  arc 
will  form  at  the  switch,  burn  the  paper  and  thus 
.  the  circuit. 

The  lamps  Ant  installed  over  three  years  ago 


are  still  in  use,  and  have  required  no  other  car 
or  attention  than  renewing  the  underground 
wire  Xo  two  of  them.  The  cost  for  repairs  an 
maintenance  for  all  of  these  lamps  does  not  ei 
ceed  $90  per  month. 


NEW   YORK  NOTES. 

Mr.  II.  C.  Whitney,  of  the   <  eclric  CompH 

has  just  returned  from  an  extended  trip  through  the  \^H 
and  reports  large  sales  of  their  battery.  The  companyM 
receiving  orders  and  making  large  shipments  to  the  ^^H 
market  where  it  has  made  a  marked  success.  The  com- 
pany is  way  behind  their  orders. 

The  Metropolitan  Telephone  and  Telegraph  Cumm 
are  to  build  a  seven-story  brick  and  brown-stone  front  oCa 
structure  on  the  northeast  corner  of  Broad  and  Pe»i 
streets  -•  of  $250,000. 

>.  D.  Greene,  manager  of  the  Chicago  office  of  H 
United  Edison  Manufacturing  Company,  is  in  to^^^| 
week. 

The  Dessant  Electric  Company  of  this  city  are  now  eqK 
ping  the  suburban  elevated  road  north  of  the  Harlem  hSJ 
with  twenty  of  their  s;gnals.  and  are  going  to  havejt 
official  test  sometime  ibis  week.  A  full  report  of  the  0M 
will  be  given  in  our  next 

The  Elektror.  mpany,    of    Brooklyn,  has  B 

issued  a  neat  little  pamphlet  relating  to  battery  moA 
batteries  and  their  applications  The  pamphlet  is  issoeM 
meet  the  large  demand  among  the  general  public  for  iaK 
mation  as  to  the  details  of  such  plant-,  and  the  informalfc 
given  is  written  in  such  a  way  that  anyone  without  flfa 
knowledge  whatever  of  electrical  matters  may  under>tanfe 
The  company  reports  a  constantly  increasing  demand  for  H 
ret  motors,  especially  for  the  multipolar  low  speed  tipi 
which  is  used  in  all  sizes  above  2  horse  power.  The  EH 
tron  Company  has  recently  been  obliged  to  enlarge  tin 
works  materially,  and  are  about  to  lake  an  addiilft 
floor  in  the  building  which  they  now  occupy,  and  whiAi 
one  of  the  best  factory  buildings  in  the  city.  Tha^H 
give  them  nearly  the  whole  building.  Mr.  1  erret  hasflf 
returned  from  a  trip  to  Iowa,  bringing  an  order  for  sejai 
15  horse-power  motors  to  be  used  in  coal  mining.  A  pap 
them  will  be  combined  with  under-cutting  machines,  im 
the  place  of  compressed  air  apparatus  used  hereto  I 

R. 


Personal  Mention. — A  jolly  party,  under   the 
of  Mr.   L.   B.  Foley,    Superintendent  of  Tele 
Delaware,  Lackawanna  ai  1  road,  con>is'.inj 

perintendent  Robert   Stewart,  of  the  New    terse, 
road,  his  son  and  daughter.  Miss  Tilly  u,  Mr.  (.It   Chu 
and  Dr.  J.  C.  Morton,  of  New  York  ;  Superinte: 
E.  Lewis,  of  the  Long  Island  Road,  and   Mr.  T 
Taltavall,  Editor  of  the  Electric  Age.  went  to  the  M 
to  attend  the  convention,  leaving  New  York  Tuesday  evea 
ing.  on   the   D,   L-    and    \Y.    Road.       Mr.    Foley's   man 
thoughtful  and  kind  attentions  during  the  trip,  botl 
will  long  be  remembered  ho  made  up  the  pA 

The  trip  was  a  delightful  one  and  was  thoroughly  eajB 
by  alL     Mr.  A.  O.  Tate,  of  the  Edison  L:.  .  OV^fl 

N.  I.,  was  present  during  the  convention,  looki-g  after< 
Edison  interests.     Mr.  Tate  reports  that  c 
est  was  manifested  in  the  Edison-Lalande  b 
Phonoplex.     The  phonoplex  circuit  worked  perfectly,  a»d 
decidedly  favorable  impression  iv;s  prcduced  by  it. 

More  Electric  Cars  for  Richmond. —  The 
Richmond,  Ya.,  will  always  be  rembered  by  street  1 
men  as  being  the  place  where  the  superiority,  of  ele 
over  other  methods  as  a  means  for  propelling  street  c 
first   demonstrated.     Although   the  apparatus   insta 
Richmond  for  street  railway  woik  was  almost  the  firs 
had  been  designed  for  operating  a  street  railway  of  ai 
siderab'.e  size,   the  results,   as  our  readers  well  know,  ne 
such  as  to  call  forth  the  admiration  of  street  railway! 
electrical  engineers,  ana  was  the  direct  precursor  of  : 
impetus  in  electrical  equipment  which  : 
Experience  has  taught  a  great  many  thing-,  and  there  ha 
been  a  large  number  of  changes  made  in  the  <: 
trical  apparatus,  but  it  is  interesting  to  note  th 

enthusiastic  over  electric  traction,  and  that  t 
other  important  roads  in  the  City  of  Richmond,  Ri 
Citv    Railway    and  the    Ri  hmond    and    Mar 
have   decide  1    to  supplant  animal    rowc 
These  contracts,  one  with  the  C 
pany  being  for  ten  cars,  and  the  Richmond  an 
Ro*d  being  far  five  cars,  were  closed  by  the   > 
trie  Railway  and  Motor  Co.  curing  the  last  month. 
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BOOK  NOTICES. 


Derivation  of  Pra<  tical  Electrical  Units  — By 
Lieut.  F.  B.  Badt  and  Prof.  II.  S.  Carhart, 
Electrician  Publishing  Company,  Chicago, 
III  ;  pp.  56,  twelve  1  lu-tra'ions.  Pric  •,  75 
cents. 

The  reading  matter  of  this  little  volume  con- 
sists mainly  in  hi.  graphical  sketches  of  the  emi- 
nent physicists  whose  names  have  been  selected 
to  designate  the  practical  electrical  units.  These 
arc  Weber,  Gauss.  Ampere,  Coulomb,  Volta, 
Ohm,  Faraiay,  Watt.  Joule.  Dr.  Werner  von 
Siemens.  Sir  William  Siemens,  Daniell  and  von 
Jacobi.  Accompanying  each  Hography  a  por- 
trait  of  the  subject  is  g.ven,  except  in  the  case 
of  Coulomb,  whose  features  are  not  portrayed. 
The  last  chapter  cf  th  s  book  descr.bes  the 
modifications  of  the  practical  electrical  units. 
This  litile  work  will  no  doubt  find  a  hearty  wel- 
come among  el-  etiical  people  in  general,  as  it 
gives  information  regarding  these  eminent  sci- 
entists that  cannot  easily  be  obtained  ebewhere. 
It  brings  to  a  focus  the  person  ilities  of  these  in- 
vestigators who  are  much  talked  about  by  elec- 
tricians, but  whose  personal  histories  are  little 
known  among  tho-e  who  ought  to  know  them 
best. 

Electrical  Engineering. — By   W.    Slingo,   Prin- 
cipal of  the  Telegraphists  School  of  Science  ; 
Director  of  the  Electrical  Engineering  Section, 
Peop'e's  Paltce,  London,  and  A.  Brooker,  In- 
structor in  ElecPical  Engineering  at  the  Tele- 
graphists' School  of  Science,  and  at  the  Peo- 
ple's   Palace,     London.       Longmans,     Green 
&Co.,  London  and  New  York.;  pp.  631,  with 
307  illustrations      Price,  $3  50. 
This  book  is  born  of  the  very  general  demand 
existing  among  electric    light   artisans   and  stu- 
dents for  a  single  work  covering  the  whole  field 
of  electric  lighting.     The  scope  of  the  book  will 
be  best  appreciated  by  giving  the  contents  by 
chapters  and  the   numbsr  of  pages   devoted    to 
each  subject  :   I.,  Current,  Potential,  Conductors, 
Insulators  (1 1  pages)  ;IL,  Practical  Units.  Ohm's 
Law,  Fundamental  Units  (31   pages);  III.,  Pri- 
maiy  Batteries  (39   pages)  :   IV.,   Measurement 
of  Current  Strength   (49  pages):  Y. ,    Measure- 
ment of  Resistance  (32  pages);  VI.,    Measure- 
ment of  Electro-Motive  Force  (39  pages)  ;  YIP, 
Electro-magnets,    Electro-magnetic     Induction 
(2$  pages)  ;  VIII. ,  Dynamo   Electric   Machines 
(alternate  current),    (40   pages)  ;   IX  .    Dynamo 
El  ctric  Machines  (direct  current),  (47   pages); 
X.,    Direct  Current  Dynamos    (continued),    (63 
pages)  ;  XL,  Direct  Current  Dynamos  (open  coil), 
(22  pages)  ;  XII.,  Motors  and  their  Applications 
(42   pages);   XIIL,    Transformers  (22    pages); 
XIV.,  Secondary  Batteries  (26  pages)  ;  XV.,  Arc 
Lirr.ps  (34  pages);  XVI.,  Incande  cent  Lamps, 
Pho'.omeiry    (50     pages);     XVII. ,     Installation 
Equipment,  Fittings,  etc.  (47  pages). 

To  cover  the  entire  electric  light  field  with  one 
volume  is  a  large  undertaking,  but  an  examina- 
tion of  the  contents  of  this  book  shows  that  it 
was  not  too  large  for  accomp'ishment  by  the 
authors.  They  have  succeeded  very  well  in  their 
task.  The  work,  too,  shows  that  it  is  of  master 
hands,  and  it  is  as  complete  as  anything  we 
have  ever  se?n.  It  deals  with  the  theoretical  as 
well  as  the  practical  side  of  the  subjects  dis- 
cussed, but  in  such  plain  language  that  we  do 
not  apprehend  that  any  one  will  find  any  diffi- 
culty in  mastering  the  subjects.  One  great  fea- 
ture of  this  volume  is  the  clearness  with  which 
the  subjects  are  illustrated.  Not  only  are  the 
ins  ruments  and  machines  shown  complete,  but 
also  in  detail.  It  is  extremely  d  fficult,  in  fact 
quite  impossible  to  describe  the  details  of  some 
machines  in  language  clear  enough  to  be  under- 
stood ;  whereas  one  simple  diagram  might  make 
every  obscure  point  clear  at  a  glance.  This  fact 
has  been  taken  advantage  of  in  the  production 
of  this  work,  and  the  result  is,  one  look  at  many 
of  the  illustrations  tells  a  story  that  ordinary 
might  require  several  pages  of  type  to  explain. 
Even  then  there  might  be  some  doubt  in  the 
mind  of  the  student  as  to  whether  he  thoroughly 


understood  the  subject.  Detail  illustrations  are 
very  essential  in  a  work  of  this  character,  and 
greatly  facilitate  the  studv  and  understanding  of 
the  subjects  discussed.  This  book  should  meet 
with  a  hearty  reception  among  electricians  and 
students  of  electricitv,  for  it  is  one  of  the  most 
comprehensive  works  ever  published.  Every- 
thing that  is  necessary  to  a  clear  understanding 
of  e'ectric  lighting  and  kindred  subjects  is  found 
in  this  volume,  and  we  think  that  every  individ- 
ual of  the  classes  mentioned  would  greatly  fur- 
ther his  own  interests  by  possessing  and  study- 
ing this  work. 


LIST  OF  ROADS  IX  OPERATION  OR  IN  COURSE 

OK  CONSTRUCTION  UNDER  SPRAGUE 

SYSTEM-JUNE   19,  1890. 

CARS. 

Akron.  Ohio— Akron  Electric  R'way 25 

Asheville,  N.  C. —  Asheville  Electric  R'way   9 

Atlantic  City,  N  J  — Atlantic  City  Electric  R'way.  ...  17 

Augusta.  Ga. — Augusta  Street  R'way 16 

Baltimore,  Mil  — North  Ave.  Electric  R'way 1 

Berlin,  Germany — Elekt.    Eisenb.    der    Allgem.    Elek. 

Ges 3 

Bay  Ridge,  Md. — Bay  Ridge  Electric  R'way   2 

Binghamton.  N.  V. — Binghampton  Street  R  way 2S 

Brockton.  Mass  —  Hast  Side  Street  R'way 4 

Brooklyn,  N.  Y. — Jamaica  &    Brooklyn  Street  R'way..  4 

Brooklyn.  N.  Y. — Coney  Island  &  Brooklyn  R'way.  ...  2 

Buffalo'.  N.  Y.— Buffalo  Street  R'way 4 

Butte  City,  Montana— Butte  <ity  Electric  R'way   5 

Canton,  Ohio — Canton  Street   R'way 14 

Chattanooga,  Tenn. — Chattanooga  Electric  R'way.   ...  16 

Chicago,  III.  —  Cicero  i;  Proviso  R'way 12 

Cincinnati.  Ohio — Cincinnati    Incline  R'way   30 

Cleveland,  Ohio — B'way  &  Newburgh  Street  R'way.  ...  24 

Cleveland,  Ohio — East  Cleveland  Street  R'way 95 

Colorado  Springs — Colo.  EI  Paso  Rapid  Transit  Co....  18 

Columbus,  Ohio — Glenwood  &  Greenlawn   St.  R'way.  .  5 

Council  Bluffs,  la. — Omaha  &  Council  Bluffs  R'way.  ...  2 

Dallas.  Texas — Dallas  Rapid  Transit   R'way 3 

Davenport,  Iowa— Davenport   Central  R'way 6 

Davenport,  Iowa — Davenport    Electric  R'way 4 

Dayton,  Ohio — Dayton  &  S  ddiers  Home  R'way 2 

Denver,  Colorado — Denver  Cable  R'way 2 

Denver,  Colorado — University  Park  R'way 3 

1  >en\er,  Colorado— Colfax  Ave.  Electric  R'way 5 

Denver,  Colorado — Capitol   Hill  Line   1 

Denver,  Colorado — West  End  Electric  R'way 13 

Des  Moines,  Iowa — Des    Moines    Electric    R'way 2 

Detroit,     Mich. — Detroit,    Rouge     River    &  Dearborn 

R'way 5 

Dubuque,     Iowa — Dubuque   Electric    R'way    Light    & 

Power  Co 12 

Dubuque,  Iowa — Key  City  Electric  R'way 4 

Eau  Claire,  Wis.  —  Eau   Claire  Street  R'way 6 

Elgin.  III.  —  Elgin  City    R'way    q 

Erie,  Pa. — Erie  Electric   Motor  Co 21 

Florence.  1 1  aly — Firenzi  &    Fiesole  R'way      12 

Fort     Worth,' Texas— Fort    Worth    &    Arlington  Hts. 

R  'way    3 

Harrisburg,  Pa. — East      Harrisburg     Pass.  R'way....  11 

Hartford,  Conn.  —  Hartford  &  Welhersfield  R'way 4 

Kearney,  Neb.  —  Kearney  Electric  R'way.      .  .          ....  2 

Keokuk,  Iowa — Keokuk   Electric  Street  R'way 6 

Lafayette,  Ind. — Lafayette  Electric  R'way 9 

Laredo,  Texas — Laredo  Improvement  Co 7 

Lexington,  Ky. —  Lexington  Pass  &  Belt  R'way 10 

Long  I -land  City.  —  N.  V.,  Long  Island  City  &  Newtown 

R'way. 2 

Los  Angeles,  Cal.  —  Electric  Rapid  Transit  R'way 10 

Marlboro,  Mass. — Marlboro  St.  R'way 6 

Milwaukee,  Wis.— West  Side  St.  R'way 30 

Minneapolis,  Minn.  — Minneapolis  St.  R'way 100 

Moline,  111. —  Moline  Electric  R'way 3 

Nashville,  Tenn. — So.  Nashville  St.  R'way 10 

Nashville,  Tenn.  —  Nashville  &  Edgefield  St.  R'way..  .  .  10 

Nashville,  Tenn. — Citizens  Rapid  Transit  Co 5 

Newark,  Ohio. — Newark  &  Granville  St.  R'way 4 

Newark,  N.  J. —  Rapid  Transit  St.  R'way  Co 16 

Omaha,  Neb — Omaha  St.  R'way 37 

Paducah,  Ky. — Paducah  St.  R'way g 

Piqua,  Ohio. — Piqua  Electric  R'way 6 

Pittsburgh.  Pa — Federal  St.  &  Pleasant  Valley  R'way..  43 

Plattsmouth.  Neb. — Plattsmouth  Electric  R'way 2 

Portland,  Oregon.  —  Metropolitan  St.  R'way 10 

Portland,  Oregon—  Miltonah  St.  R'way 10 

Port  Townsend,  Wash  — B.lt  Line  Electric  R'way 4 

Portland,  Oregon. — Willamette  Bridge  R'way 6 

Quincy,  Mass.  —  Manet  St.  R'way 2 

Reading,  Pa  — East  Reading  Pass   R'way 6 

Reading,  Pa.— Neversink  Mt.  R'way 4 

Richmond,  Va — Richmond  City  R'way 10 

Richmond,  Va  — Richmond  Union  Pass.  R'way 42 

Richmond,  Va. — Richmond  &  Manchester  St.  R'way..  5 

Salem,  Mass. —  Naumkeag  St.  R'way 6 

Salem,  Oregon. — Capital  City  R'way 2 

Salt  Lake  City,  Utah.— Salt  Lake  City  R'way 35 

Salt  Lake  City.  Utah. — Salt  Lake  Rapid  Transit  Co.  .  .  9 

San  Antonio,  Texas.— San  Antonio  St.  R'way 10 

Scranton,  Pa. — Peoples  Street  R'way 20 


Sedalia,  Mo.— Sedalia  St.  R'way 4 

Sherman,  Texas. — College  Park  Electric  Belt  Line 5 

Sioux  City,  la. — Sioux  City  St.  R'way 25 

Sioux  Falls,  So   Dak. — So.  Dakota  Rapid  Transit  Co.  .  3 

Sterling,  III.  —  Union  Electric  R'way 7 

Steubenville.  Ohio — Steubenville  Electric  St.  R'way  ..  .  8 

Stillwater,  Minn  —Stillwater  St.   R'way 5 

St.  Joseph,  Mo.  — Peoples  St.  p.'way 18 

St.  Joseph,  Mo. — Union    Pass.  R'way 20 

St.  Joseph,  Mo. —  Wyatt  Park   R'way          18 

St.  Louis,  Mo— Lindell  St    R'way So 

St.  Paul,  Minn.— St.  Paul  St.  R'way So 

Tacoma,  Washington. —  Tacoma  St.  R'way 34 

Tokio,  Japan — Tokio  Electric  R'way 2 

Troy,  N.  Y. — Troy  &  Lansingburgh  R'way 24 

Utica,  N.  Y. —  Utica  &  Mohawk  R'way 5 

West  Bay  City,  Mich  —West  Bay  City  St.  R'way 12 

Wilkesbarre,  Pa  —  Wilkesbarre  &  Suburban  R'way 8 

Wilkesbarre.  Pa  —Wilkesbarre  &  West  Side 3 

Wilmington,  Del.  —  Wilmington  City  Electric  R'way.    .  10 

Winston  &  Salem,  N.  C— Winston  &  Salem  St.  R'way.  io 

Youngstown,  Ohio. — Youngstown  Electric  St.  R'way..  .  6 


THE    DESSANT    ELECTRIC    AUDIBLE    SIGNAL. 

A  model  of  the  Dessant  Electric  Audible  Danger  Signal 
was  exhibited  at  the  convention  of  Railway  Telegraph  Su- 
perintendents, at  Niagara  Falls,  and  excited  a  good  deal  of 
favorable  comment.  This  signal  is  of  the  type  known  as 
the  block  signal,  that  is,  a  train  entering  a  block  at  one 
point  sets  the  signal  to  danger  until  it  enters  the  second 
block,  when  it  sets  the  second  to  danger,  and  the  first  back 
to  safety. 

The  danger  signal  in  this  instance  is  a  semaphore  arm  set 
to  danger  and  a  whistle  blown  in  the  cab  of  the  locomotive. 
I  lius,  in  case  of  fog,  heavy  snow  storm,  or  color  blindness, 
this  signal  is  indispensible,  giving  both  a  visual  signal  on  the 
road,  and  an  audible  signal  on  the  locomotive,  so  the  engi- 
neer can  hear  his  signal  if  he  does  not  see  it.  In  the  paper 
read  by  Mr.  Robert  Stewart,  at  the  Convention  of  Railway 
Telegraph  Superintendents,  held  at  Niagara  Falls,  June  iSth 
and  19th,  this  system  was  fully  described,  as  follow-  : 

The  entrance  to  a  "block"  is  insulated  in  two  places 
within  one  hundred  feet  of  each  other.  The  first  insulation 
is  for  the  purpose  of  signaling  to  a  train,  and  the  other  for 
setting  the  relay  on  the  track.  The  wires  from  these  points 
are  led  to  a  relay  connected  to  the  contact  springs  ;  the  con- 
tact springs  are  worked  by  two  pairs  of  magnets,  one  for  set- 
ting the  signal  to  "  danger  "  or  closing  the  circuit,  the  other 
for  opening  the  circuit,  or  setting  to  "safety."  The  wiies 
from  the  first  relay  are  run  two  to  the  first  insulation,  or 
signal  poin',  two  to  the  second  insulation  (or  setting  the  in- 
strument to  contact,  or  "  danger."  The  wires  from  the  sec- 
ond relay  run  the  same  as  above,  with  the  exception  of  a  line 
wire  running  back  to  the  first,  to  set  back  to  '  safety." 
Five  cells  of  battery  are  necessary  to  w..rk  this  signal  at  each 
"block."  This  signal  can  be  connected  to  switches,  draw- 
bridges, tunnels,  etc.  The  locomotive  is  fiited  with  an  in- 
strument consisting  of  a  pair  of  magnets,  an  armature,  and 
a  small  weight  connected  with  the  whistle  valve;  the  wires 
are  run  one  from  the  truck  of  the  tender  through  a  coupling, 
and  the  other  from  the  frame  of  the  locomotive  to  the  instru- 
ment. The  locomotive  thus  has  two  terminals  always  on 
the  rails,  namely,  the  wheels  of  the  locomotive  and  tender. 
The  action  of  the  signal  is,  when  a  train  enters  a  "  block," 
the  first  insulation  is  passed,  being  the  signal  point ;  if  at 
"safety,"  the  track  is  not  charged,  consequently  there  will 
be  no  signal,  but  on  passing  the  second  insulation,  the  cur- 
rent is  switched  into  the  relay,  turning  it  to  "danger"  and 
charging  the  track  for  the  following  train.  On  entering  the 
second  "block"  the  train  switches  the  first  relay  back  to 
"safety"  and  the  second  to  "danger."  The  principal  claim 
of  this  company  is,  that  they  are  able  to  connect  their  system 
with  any  of  the  semaphore  signals  at  present  on  the  market, 
thereby  giving  both  a  visual  and  audible  signal  on  the  same 
"  block."  In  doing  this,  it  is  claimed  that  it  is  only  neces- 
sary to  equip  the  engine  with  their  instruments,  no  relay  on 
the  road  being  necessary.  This  is  done  by  connecting  the 
movement  of  the  semaphore  electrically  with  the  rail,  so 
that  when  the  semaphore  is  down  the  circuit  is  closed  to  I  he 
rail,  and  when  up  the  current  is  cut  off.  The  batteries  are 
all  distl  il>. iled  along  the  road,  each  "block"  being  inde- 
pendent of  another  It  is  now  in  operation  on  the  Suburban 
Road,  north  of  the  Harlem  River.  The  system  is  owned 
by  the  Dessant  Electric  Co.,  of  45  Broadway,  New  York. 
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PRACTICAL    APPLICATION    OF   STORAGE 
BATTERIES  TO  CAR  TRACTION  WORK. 


BY    J.     K.     riMl'FLLY. 
[Com  June  7.) 

The  knowledge  lhat  electricity  is  a  power 
that  can  be  harnessed  like  a  horse  and  controll- 
ed for  work  is  an  old  story  today.  1  he  later 
knowledge  that  electricity  can  be  confined  like 
gas  in  a  case  or  box  and  made  to  do  work  at 
any  time  and  anywhere  the  box  or  reservoir  is 
taken  is  of  more  recent  date.  The  storage 
battery  is  practically  a  reservoir  of  electrical 
power.  Although  this  power  is  made  and  re- 
tained by  the  aid  of  electro-chemistry,  and  gives 
out  more  or  less  work  as  the  reservoir  or 
battery  is  well  or  badly  made,  fully  or  partially 
charged. 

ur  present  writing  the  knowledge  of  the 
storage  battery,  its  peculiar  chemical  action, 
and  its  uncertainties  are  well  enough  under- 
stood by  those  who  make  and  handle  them,  and 
upon  the  two  mentioned  conditions,  to-wit  : 
mechanism,  which  means  durability,  and  proper 
charging  and  discharging,  which  means  working 
efficiency,  depends  the  commercial  value  of  a 
storage  battery. 

The  mere  chemical  action  is  the  same  in  all  ; 
the  manner  in  which  they  are  made  is  the  same 
in  nearly  all  of  them  ;  the  faults  are  the  same, 
except  in  a  few.  There  is  one  storage  battery 
which  differs  in  many  ways  in  its  mechanism, 
and  has  proved  to  those  who  have  tried  it  to 
show  unusual  durability.  This  battery  is  men- 
tioned here  merely  to  show  that  estimates  here- 
inafter made,  which  depend  ko  completely  upcn 
durability  can  be  depended  upon,  since  without 
durability  it  is  useless  to  make  estimates  at  all. 
We  must  not  be  compelled  to  say  that  the  elec- 
tro-chemical force  exhibited  bj'  a  battery  is  so 
and  so.  if  the  battery  would  only  last.  Such 
uncertain  data  shown  to  a  practical  railroad 
engineer  would  gain  merely  a  shrug  of  the 
shoulder  and  the  remark  probably  that  he  had 
no  time  to  fool  away.  Suppose  then  that  a  bat- 
tery has  proved  itself  durable  under  severe 
work  for  a  year,  and  looks  in  every  way  un- 
injured, we  may  then  be  allowed  to  make  esti- 
mates and  compare  figures. 

A:  the  present  moment  weight  of  material 
composing  a  battery  seems  to  be  a  criterion  of  its 
efficiency,  that  is,  the  greatest  number  of  atoms 
in  the  least  extent  of  surface  that  can  be  acted 
upon  by  electrolysis  will  promote  the  most  con- 
stant efficiency. 

Allowing  that  this  is  a  fact,  then  the  effort 
which  is  being  made  to  produce  a  lighter  battery 
by  the  use  of  materia's  less  heavy  than  lead, 
will  not  be  entirely  successful ;  for  although  we 
might  use  more  batteries,  or  individual  ce!ls. 
and  thus  make  up  efficiency  in  this  way,  and 
even  be  able  to  use  cheaper  material  than  lead 
and  its  oxide;,  such  as  iron  and  manganese, 
for  instance,  we  find  the  space  occupied  is  a 
matter  of  moment  in  our  traction  work,  so  the 
line  must  be  drawn  somewhere.  It  is  well 
known,  and  is  now  a  fact  up~>n  which  estimates 
for  traction  work  are  made,  that  each  cell  gives 
a  fairly  constant  pressure  of  two  volts,  and  that 
the  quantity  of  current  in  ampere  hours  de- 
pends on  the  size  of  each  cell,  that  is,  upon  the 
accumulated  number  of  atoms  and  molecules 
exposed  to  the  action  of  electrolysis.  Pressure 
in  volts  multiplied  by  quantiiy  of  amperes  de- 
livered or  running  out  of  the  battery  per  hour 
gives  us  a  result  in  watt  hours.  Watts  divided 
b}'  74°  give  us  the  number  of  horse-power 
hours  we  have  in  a  certain  delivered  current. 
Hence  if  our  work  demands  so  many  horse- 
power per  hour  we  can  estimate  approximately 
how  many  cells  to  use  and  how  large.  It  is 
pretty  well  established  now  that  a  car  weighing 
-  ;o  lbs. ,  including  batteries,  and  carrying  30 
people,  uses,  after  it  is  started,  about 4J2  horse- 
power on  a  level,  running  say  at  eight  mi'es  an 
hour ;  hence  we  would  need,  say,  ico  bat- 
teries, represent:ng  apressure  of  200  volts  and  18 


amperes,  if  this  was  the  average  load  and  speed, 
and  the  car  could  be  started  from  an  outside 
force.  Then  150  cells  of  150  ampere  hour 
capacity,  and  weighing  about  35  lbs.  each 
would  run  150  divided  by  18,  or  eight  hours  and 
forty  minutes.  But  we  must  overcome  the 
inertia  of  a  standing  loaded  car  by  resources 
within  the  battery.  This  often  demands  a  force 
of  25  horse- power,  which  for  a  moment  calls  for 
a  large  flow  of  amperes,  say  80,  and  as  our  elec- 
tro-motive force  in  volts  is,  as  before,  200,  we 
can  only  estimate  what  we  have  taken  out  of 
our  stored  power  approximately  ;  but  we  know, 
of  course  that  the  oftenener  we  have  to  start  a 
load  under  these  circumstances  the  more 
we  draw  from  the  battery  this  intermittent  cur- 
rent. 

Then  the  practical  working  of  a  street  rail- 
road with  storage  batteries  depends  on  the  con- 
dition of  the  road,  its  frequency  of  stops  and 
starts,  and  its  grades.  Experiments  on  a  Paris 
tramway,  referred  to  in  the  first  portion  of  this 
article,  will  show  what  increased  horse-power  is 
needed  on  certain  grades,  and  what  increase  of 
amperes  is  needed  to  make  up  this  horse- 
power. The  pressure  in  volts  being  always  the 
same  for  a  car  on  which  ioo  batteries  of  200 
volts  is  carried.  It  will  be  seen  that  in  this  ex- 
periment 200  volts  was  the  constant  electro- 
motive force  used.  With  a  current  of  16  am- 
peres a  car  of  the  weight  mentioned  above  and 
carrying  thirty  persons  ran  over  a  level  grade  at 
the  rate  of  eight  miles  an  hour  calling  for  4^ 
horse-power. 

When  passing  over  a  one  per  cent  grade  at 
the  same  speed  eight  horse-po«"er  was  needed, 
and  29  amperes  of  current  at  200  volts  pressure. 
Cimbing  this  grade  at  a  lower  speed  of  41- 
miles  an  hour  about    iS  amperes  was   required. 

Two  per  cent,  grade.  S  horse-power,  taking 
29  amperes,  S  miles  an  hour. 

Three  percent.  11  horsepower.  42  amperes 
at  same  speed  ;  at  a  speed  reduced  to  4  J  2  miles 
an  hour  on  a  grade  of  3  per  cent.  t2'2  horse- 
power, 46  amperes. 

Four  per  cent,  grade,  15  horse-power,  57 
amperes,  3T2  miles  an  hour. 

Four  per  cent,  rise,  10  horse-power.  3S  am- 
peres. 

Five  and  a  half  percent  rise,  11  horse-power, 
40  amperes. 

As  for  the  economy  of  storage  batteries  over 
the  Trolley  System  with  overhead  wires,  we  can 
es'imate  the  steam  power  needed  to  charge  a 
number  of  sets  of  batteries  for  sav  seven  cars, 
and  that  necessary  to  keep  dynamos  running  to 
drive  seven  cars  by  the  overhead  system.  We 
learn  that  on  the  Minneapolis  line,  where  seven 
cars  are  run  constantly  it  neces-itates  260  horse 
power  engine  always  at  work.  To  cha'ge  700 
cells  of  batterv  with  a  current  of  40  amperes  would 
need  four  dynamos  of  20  horse  power  each,  or 
eighty  horse  power,  running  four  hours.  If  the 
batteries  cost,  say,  $8, coo  it  would  be  less  than 
the  cost  of  the  copper  in  the  overhead  wires  and 
keeping  them  in  repair.  A  properly  made  bat- 
tery, such  as  referred  to  above,  ought  not  to  cost 
over  8100  for  keeping  it  in  order  for  the  first 
year,  and  about  ten  per  cent  of  first  cost  for  all 
repairs  and  renewals  for  five  years.  The  Patton 
motor  combination  needs  for  each  locomot  ve 
car  hauling  a  trailer  only  7};  horse  power  dyna- 
mo and  gas  engine,  and  6d  eel's  of  storage  bat- 
tery. Seven  locomotive  cars  would  need  50  the  fol'owing  values  : — 
horse  power  and  would  pull  seven  trail  cars 
loaded.  This  system  seems  the  mo-t  practical 
and  economical  of  a'l,  using  fuel  in  the  most 
condensed  and  available  form,  the  distance  run 
depending  only  on  the  amount  of  fuel  which  could 
be  taken  on  at  stations  in  the  same  manner  that 
coal  is  by  seim  locomotive.  In  this  lase  the 
batteries  are  always  at  hand  to  st  rt  the  gas  en- 
gine and  to  store  up  the  current  that  may  not  be 
needed  in  r  inning  down  grade.  If  the  oil  car- 
ried gives  out  near  the  supply  station  the  bat- 
tery will  run  the  train  for  some  miles. 

Refenin?  to  the  average  horse  power  needed 
on  a  level  track,  mentioned  in  the  experiments 


alluded  to,  we  find  that  4^  horse  power  does 
most  of  the  work,  over  a  good  share  of  most 
street  tracks.  As  the  dynamo  on  the  Patton  mo- 
tor car  delivers  a  current  of  2co  volts  and  amperes 
sufficient  to  make  71-  horse  power,  the  60  bat- 
teries are  always  receiving  a  current  equal  to  3 
horse  power,  when  the  greater  part  of  the  car 
driving  work  is  being  done.  So  when  the  grades 
or  curves  or  starting  is  encountered,  the  bat- 
teries deliver  the  nece^sary  current  and  electric 
motive  force  in  watts  to  produce  15  or  2:  horse 
power,  for  which  current  the  motor  is  wound. 
N*  m  as  the  dynamo  works  most  economically 
when  carrying  its  full  load,  there  is  no  actual 
loss  in  charging  the  battery;  and  if  the  road  is 
long,  level  grade,  and  few  stops,  the  batten- 
alone  does  much  of  the  work  and  the  engine  for 
a  time  is  shut  off.  More  will  be  written  of  this 
combination  in  the  near  future. 

In  closing,  the  writer  is  strongly  of  the  opinion 
that,  in  order  to  avoid  carrying  too  much  weight 
of  batteries,  and  still  have  a  high  voltage,  the 
trips  on  the  road  should  be  shorter  and  the  re- 
newal of  batteries  more  frequent.  A  battery  made 
in  a  horizontal  position,  with  absorbant  inert 
fiber  of  pure  cellulose  between  the  plates,  and 
when  the  poles,  both  positive  and  negative,  are 
placed  in  the  centre  of  the  plates  opposite  each 
other  through  which  a  heavy  copper  rod  runs 
and  is  buried  in  the  lead,  like  the  one  referred  to 
above. invented  by  the  writer,  will  be  strong  enough 
and  flexible  enough  to  receive  a  charge  of  50 
amperes  per  hour  and  would  not  weigh  over  25 
lbs.  each,  and  would  have  and  ampere  hour  ca-' 
picity  of  90  ampere  hours.  This  wou'd  run  on 
an  average  a  car  for  three  hours,  thus  making, 
say,  a  thirty  mile  trip,  which  would  allow  time 
enough  to  charge  the  battery  taken  out  on  the 
previous  trip,  and  being  light  and  easily  handled 
in  groups  of  four,  they  cou'd  be  changed  in  three 
or  four  minutes.  Then  if  connected  in  groups 
of  twenty-five,  on  the  cars,  in  parallel,  with  a  four 
point  switch  in  the  hands  of  the  driver  on  the 
platform,  in  starting  he  could  use  his  switch  as 
an  engineer  does  the  throttle  to  his  engine.  By 
moving  the  switch  one  point,  the  motor  would 
receive  a  current  of  say  thirty  amperes  and  fifty 
volts,  feeling  the  influence  slightly,  just  enough 
to  move  the  armature.  His  next  turn  of  the 
switch  is  to  throw  in  fifty  cells  in  parallel,  which 
would  probably  move  the  car  with  an  E.  M.  F. 
of  ico  volts  and  25  amperes,  or  perhaps  more. 
When  still  in  motion,  the  next  turn  throws  the 
too  ce'ls  in  series,  with  an  E.  M.  F.  of  200  volts 
and  probably  16  amperes,  which  as  we  have 
seen  is  the  average  flow  of  amperes  at  eight  miles 
an  hour.  This  motion,  of  course,  need  take  up 
but  two  or  three  seconds  of  time.  In  stopping 
or  slowing  up.  the  reverse  turn  of  the  switch 
would  have  the  proper  effect  until  the  motor  could 
be  reversed  in  an  instant  to  stop  the  car  dead 
without  using  the  wasteful  brakes.  A  short  re- 
sistince  wire  between  the  sections  of  the  switch 
would  prevent  the  heavy  sparking  and  flashing, 
which  would  otherwise  be  an  objection. 


Arc  Light  Formula. — Mr.  Tischendorffer,  of 
Vienna  gives  a  formula  for  the  relation  between 
current  and  lighting  power  for  arc  limp.  He 
say-  that  L  being  the  lighting  power,  and  C  the 

(  /C  \2  ' 

current,  L=  ico  -  C—  I  —  1     - 


-200.  This  gives 


C 
2 
4 
6 


L  C 

15  16  

300  18  

625  20  

8     1,000  30  

10     1.425  

12     1,900  30  

14     2.425 

Personal — Mr.  S.  C.  Peck,  of  the  interna: 
department   of  the  Thomson-Houston    Electric 
Company.  Lynn.  Mass  ,  has  resumed  his  duties 
after  h;s  illness  and  subsequent  trip  to  the  Ber- 
mudas for  recreation. 
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THE    ELECTRIC    AGE. 


II 


ELECTRICAL  PATENTS  ISSUED  JUNE  17TH. 


430,128.  Telephone.  John  H.Irwin,  Mor- 
ton, Pa.     Filed  April  24,  1880. 

430, 156.  Manufacture  of  Incandes:ent  Lamps. 
Wm.  L.  Yoelker,  Morton,  Pa.,  assignor  to  John 
H.  Irwin,  trustee,  same  place.  Filed  March  9, 
1882. 

430.147.  Electric  Car.  Louis  Ffmgst,  Bos- 
Ion,  Miss.      Filed   March  24,   1890. 

430,175.  Combined  Fire  Alarm  Telegraph 
and  Gas  Lighting  Device.  Charles  H.  Crockett 
and  Chancellor  C.  Allen,  Bo-ton,  Mass.  Filed 
Sept  3,  1887. 

430,208.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  by  mesne 
assignments  to  the  Thomson  Houston  Electtic 
Company,  Bo=ton,  Mass.  Original  application 
filed  June  29,  1887.  Divided  and  th's  applica- 
tion filed  Dec.  3,  1887. 
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NO.    430,275.        MAGNETIC    SEPARATOR. 

430,252.  Electric  Switch.  John  A.  Norton, 
Bridgeport,  Conn.,  assignor  to  John  M.  Oxford, 
sime  place.     Filed  March  17,  1890. 

430,260.  Arc  Lamp.  Alfred  U.  Alcock  and 
Henri  Galopin,  Melbourn,  Victoria.  Filed  April 
25,  1889.  Patented  in  New  Zealand  Oct.  4, 
1888,  No.  3,283,  and  in  Victoria,  Oct,  9,  1888. 
No.  6,249. 

430,263.  Signal  for  Electric  Railways.  Ed- 
ward M.  Bentley,  Washington,  D.  C.  Filed 
Aug.  30,  1884. 

430.274.  Phonograph  Blank.  Thomas  A. 
Edison,  Llewellyn  Park,  N.  J.  Filed  July  30, 
1888. 

430.275.  Magnetic  Separator.  Thomas  A. 
Edison,  Llewellyn  Park,  N.  J.  Filed  Sept.  20, 
1888. 

430.276.  Phonograph.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.      Filed  Jan.  15,  1889. 

430.277.  Automatic  Determining  Device  for 
Phonographs.  Thos.  A.  Edison,  Llewellyn  Park, 
N.  J.     Filed  Feb.  11,  1889, 


NO.    430,326.        ELECTRO-MAGNETIC    CUT-OUT    TOR 
ELECTRIC    LAMPS. 

430.278.  Phonograph.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.     Fded  April  10,  1889. 

430.279.  Voltaic  Battery.  Thomas  A.  Edi- 
son, Llewellyn  Park,  N.  J.  Filed  July,  2, 
1889. 

430.280.  Magnetic  Separator.  Thomas  A. 
Edison,  Llewellyn  Paik,  N.  J.  Filed  July  29, 
1889. 

430.296.  Insulator.  Samutl  Oakman,  Mel- 
rose, Mass       Filed  Nov.  1,   1889. 

430.297.  Undrground  Electric  Cable.  Win. 
R.    Patterson,    Chicago,    111.,   assignor    to     the 


Western  Electric  Company,  same  place.  Filed 
May  14,  1889. 

430.298.  Spark  Arrester.  Charles  Potticary, 
St.  Thomas,  Ontario,  Canada.  Filed  Nov.  4, 
1889.     Patented  in  Canada,  Sept.  17,  1889. 

430.320.  Method  of  Synchronizing  Alternate 
Current  Machines.  Edwin  W.  Rice,  Jr.,  Lynn, 
Mass.     Filed  Feb.  4,  1888. 

430,326.  ELctro-Magnetic  Cut  Out  for  Elec- 
tric Lamps.  Elihu  Thomson  and  Edwin  W. 
Rice,  Jr.,  Lynn,  Mass.     Filed  Sept.  6,  1886. 

430  327.  Regulator  for  Dynamo  Electric 
Machines.  F.lihu  Thomson,  Lynn,  Mass.  Filed 
March  8.    1888. 

430.328.  Alternating  Current  Motor.  Elihu 
Thomson,  Lynn,  Mass.      Filed  Jan.  19,  1889. 

430.329.  Electric  Railway.  Merle  J.  Wight- 
man,  Hartford,  Conn.     Filed  April  1,  1885. 


NO.     430,551.       ELECTRIC    METER. 

430,357.  Electric  Arc  Lamp.  Elihu  Thom- 
son, Lynn,  Mass.,  assignor  to  the  Thomson- 
Houston  Electric  Company,  of  Connecticut. 
Filed  March  20,  1886. 

430,418.  Car  Truck.  John  A.  Brill  and 
George  M.  Brill,  Philadelphia,  Pa.  Filed  Oct.  2, 
1888. 

430,432.  Electric  Meter.  Joseph  Oulton  and 
Joseph  Edmonson,  Bradford,  County  of  York, 
England.  Filed  Dec.  12,  1889.  Patented  in 
England  Oct.  16,  1888,  No.  14,843  ;  in  Belgium 
July  15,  1889,  No.  86,999,  and  m  France  July 
15,  1889,  No.  199,587. 

43°- 437.  Incandescent  Lamp.  Frederick 
C.  Rockwell,  Hartford,  Conn.  Filed  March  4, 
1890. 

430.453.  Process  of  Melting  or  Reducing 
Metals  by  Electricity.  Thomas  L.  Willson, 
Brooklyn,  N.  V.      Filed  Aug.  3,  1889. 

430,462.  Electric  Incrustation  Preventer. 
William  B.  Bull,  Quincy,  111.  Filed  March  12, 
1890. 

430,485.  Incandescent  Lamp.  Frederick  C. 
Rockwell,  Hartford,  Conn.  Filed  February  28, 
1890. 


NO.     430,580.       ELECTRIC    RAILWAY. 

430,487.  Electiic  Crane.  Alton  J.  Shaw, 
Milwaukee,  Wis.      Filed  June  25.  1888. 

430  515.  Elec  trie  Railway.  Daniel  B.  De- 
vore,  U.  S.  Army.     Fil"d  March  27,  1890. 

430,554.  El  ctiic  Meter.  George  "H.  Wade, 
Atlanta,  Ga.,  as-igncr  of  one  half  to  William  B. 
Palmer,  same  pi  ice.      Filed  April  2,  1890. 

430.569.  Coin-Controlled  Tele|  hone  Guaid. 
Samuel  M.  Do.\st  and  Frank  H.  Hosmer.  Chi- 
cago, assignors  by  direct  and  mesne  assign- 
ments, to  said  Samuel  M.  Dowst  and  Charhs  O. 
Dowst,  Kvanston,  111.     Filed  July  27,  1889. 

430.570.  Phonograph  Blank.  Thomas  A.  Edi- 
son, Llewellyn  Park,  N.  J.,  assignor  to  the  Edison 


Phonograph   Company,  of   New  Jersey.     Filed 
Nov.  26,  1887. 

430,580.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut.    Filed  April  4,  1890. 

ELECTRIC  COAL  CUTTING  MACHINE. 

The  Thomson-Houston  company  has  put  in 
operation  an  electric  coal  cutting  machine  which 
has  attracted  attention  Irom  mining  men 
throughout  the  country.  The  machine  is  in 
practical  operation  near  Osceola,  Penn.  The 
plant  cons;sts  of  a  seven  horse  power  steam  en- 
gine, belted  direct  to  a  seven  horse  power  gener- 
ator. The  electric  current  is  conveyed  through 
the  mine  to  the  coal  cutter  by  a  wire  suspended 
along  the  roofs  of  the  chambers.  The  cutter  in 
this  case  is  nearly  a  mile  from  the  generating 
plant.  A  five  horse  power  motor  operates  it 
and  is  compactly  placed  on  the  same  bed  plate 
with  the  machine.  The  cutter  itself  consists  of 
an  iron  frame  twenty-four  inches  high,  eight 
feet  six  inches  long,  thirty  inches  wide.  Nine 
auger  shaped  drills  similar  to  those  now  used  in 
mining  are  placed  in  the  lower  part  of  the  frame. 
Between  each  drill  is  a  steel  cutter  bar  which 
cuts  all  coal  left  between  the  holes  drilled  by  the 
auger  bits.  On  the  under  side  of  each  cutter 
bar  are  attached  several  scrapers,  which  hang 
loosely  and  pull  all  the  coal  back  as  soon  as  it 
is  cut  or  drilled,  keeping  it  out  of  the  way  and 
making  the  opening  clear.  All  coal  taken  out  of 
this  cut  is  coarse,  and  none  is  wasted. 

The  height  of  the  cut  is  four  inches.  The 
machine  makes  two  cuts  in  five  minutes,  as  it  is 
easily  handled,  and  needs  only  to  be  pushed 
along  the  breast  by  lever  bars.  '1  he  switches 
and  controlling  devices  are  so  placed  that  one 
man  easily  operates  the  cutter.  The  machine  is 
provided  with  twin  wire  cable,  which  is  long 
enough  to  extend  along  an  ordinary  chamber 
and  does  away  with  the  need  of  permanent  wir- 
ing except  in  the  headings.  A  suitable  track  is 
provided  for  the  cutter,  upon  which  it  may  be 
carried  around  the  mine  with  ease.  An  inge- 
nious device  will  be  provided  on  future  ma- 
chines, by  means  of  which  the  motor  will  haul 
itself  and  the  cutter  off  and  on  the  track  as  re- 
quired. The  weight  of  the  complete  machine  is 
a  little  over  half  a  ton.  One  strong  point  in 
favor  of  this  machine  is  the  readiness  with  which 
it  accommodates  itself  to  varying  hardness  of 
strata.  The  motors  are  wound  for  but  220  volts 
pressure,  so  that  all  danger  from  high  potential 
current  is  done  away  with.  The  capacity  of  the 
machine  is  160  tons  of  coal  per  day  of  ten  hours 
in  a  four  foot  vein.  Several  improvements  on 
the  first  machine  will  be  embodied  in  the  regu- 
lar apparatus,  which  is  now  being  manufactured 
at  the  Thomson-Houston  company's  factories, 
Lynn,  Mass. 

Reckenzaun's  Car  in  Australia. — The  Mel- 
bourne Age  of  the  18th  ult.  contains  an  account 
of  the  unofficial  trial  of  one  of  the  new  cars  of  the 
Sandhurst  and  Eaglehawk  Tramway  Company, 
which  was  entirely  successful.  The  cars  used 
are  on  the  Reckenzaun  system.  The  machinery 
consists  of  two  8  horse-power  Reckenzaun 
motors,  each  driving  an  axle  through  the 
medium  of  worm  gearing.  The  motors  are  col- 
lectively capable  of  yielding  24  horse-power. 
The  field  magnet  coils  of  each  motor  are 
divided  into  four  equal  sections,  which,  by 
means  of  a  commutator,  may  be  coupled  in  a 
vatiety  of  ways,  so  as  to  produce  four  different 
speeds  and  powers.  The  motors  are  placed 
under  the  floor  of  the  car,  being  only  26  inches 
long,  22  inches  wide,  and  12  in>  hes  high.  The 
storage  ce  Is  a>e  72  in  number  each  made  up  of 
17  plates,  g'ving  a  capacity  of  160  ampere 
hours.  They  wt  igh,  wi  h  tray,  etc.,  two  tons. 
The  car.  when  loaded  with  30  passengers,  re- 
quires five  electrical  horse-power,  to  run  at 
seven  to  eight  miles  per  hour,  and  nearly  four 
times  that  power  on  a  g  ade  of  1  to  15  rise.  The 
car  is  beaut  fully  finished,  and  lighted  by  incan- 
descent lamps. 
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THE     ELECTRIC    AGE. 


SOLE     MANUFACTURERS    OF  THE 


oonvm^^NY, 


Cartwright  Electrical  Protectors  and  Safety  Devices. 

The  only  Safety  Device  that  can  be  used  on  fire  alarm  and  other  metallic  circuits.     Approved  by  the  Boston  Fire  Underwriters'  Union  and  the  New  England  Insurance  Exchange. 

Room    21. 146    FRANKLIN    STREET.  Boston,    Mass. 


EASTERN  NOT!  - 


BRANCH  OFFICE  OF  TH 

BOOM     10.    COOK    BUILDING. 

Boston,  June  iiy.  iSqo. 

Mr.    Grant    has    bee:  .  -    ient.  and 

Mark  Lewis  treasurer,  of  the  New  England  - 
Protector  Company. 

Belfast.  Maine,  has  an   e'ectric  grist  mill  on 
one  of  its  wharves,  the  power  being  deli  eec 
a  39  horse  power  Thomson-Hou^on  motor. 

Work  is  well  under  way  on  the  new  dam  to  be 
built  for  the  Farminglon  Power  Company,  on 
the  Farmington  River,  below  Tariffville,  Conn. 

H.  1  moved  their  factory 

from  Sudbury  to  OH  -    s the  second 

time  this  enterpr^ing   firm   has   out-  ..eir 

quar 

Mr.  B.  F.  Pear  on  and  Mr.  C.  F.  Fraser  of 
Halifax.  N.  S.  and  who  are  largely  interested  in 
the  electrical  affairs  of  that  city,  were  in  town 
for  a  few  days  this  week. 

The  report  of  the  Conference  Committee  of 
the  Massac  -gislatuie.  on  the  bill  as  to 

the  consolidation  of  gas  and  electric  light  com- 
panies, has  been  adopted. 

C.    W.    Holtzer  of  the    Holizer-i 
Company  who  was  injured  bv  being  thrown  fin  m 
his  carriage  some  three  weeks  ai        s  -  >wly  re- 
covering.     He  is  now  a  sit  up  for  a  short 
time  each  day. 

The  Thomson-Houston  Motor  Company,  of 
Boston,  has  put  an  electric  coal  cutting  machine 
in  operation  in  a  coal  mine  near  Osceola,  P<nn. 
The  capaci:  tons  a  day  in  a  four  foot 

The  Salem  Aldermen,   on   Monday,    granted 
the  Essex  Electric  Railway  Company  the  r.'. 
to  put  up  a  double  trolley  v.  ts  new  road. 

P/otests  were  entered  by  residents.     This  was 
referred  to  the  committee  on  streets. 

The   committee    on  ordinance  in    the   Bain- 
bidge  Board  of  Aldeinvn,  last  Wednesday  night, 
was  directed  to  report  an  otd  nance  for  the  o  - 
lation  and  suppre?sion  of  electric  wires,  in  ac- 
iance  wiih  the  recent  act  of  the  legislature. 

The  syndicate  that  recently  purcha-ed  the 
Merrimac  Valley  Street  Railway  met  in  Law- 
rence, last  Thursday  afternoon,  when  the  formal 
transfer  took  place.  No  new  c  mpany  will  be 
formed.  The  o  d  company  will  simp  y  be  ex- 
tended, with  an  increase  in  its  capita    - 

The  firemen  in  Newburyport  have  discovered 
a  new  u-e  for  the  electric  cars  In  answering 
an  alarm  of  fire  I  5  hitched  to 

an  electric  car  one  day  last  week,  and  drasrged 
a  C  sex  en   minutes    :hat   woul  i   I 

:i  twenty  the  ordinary  wa  nd 

ndicate  con-  -       _      :   C.  W.  Morse.  B    B. 
es  and  other  gentlemen  in   Haverhill,  wi  h 
parties  in  New  York,  has  been  formed  for  the  pui- 
pose  of  building  an  electric  siree-t  railway  fi 
Haverhill    to   Lawrence.       Work    w 
menced  asr  -        I ax- 

tracks  in  the 

Herman   Lemp,    electrican  for  lhe  Thoi 
Electric  Welding  Company,  has  patented  a  si 
ing  clamp  for  welding  machines,  xvhich 

f  the  c  amps  sticking  and  thus  b( 
ing  the  current.      Mr.  Lemp  has  a'so  patented  a 
nexv  transformer  f  r  heavy  v  -  by  roe  a- 

xvhich  great  volume  is  secured  by  low  electro- 
motive force. 


A  committee  has  been  look.'    s 
trie    light  plants   throughout   Nexv    Hampshire 
preparatory  to  ordering  the  apparatus  for  a  1  exv 
electrk     ,  -  -    on  to  be  erected  in 

Woodvil  c.   thai    E  Duiing    lhe    seasi  n    of 

e  dynamos  wi  1  be  driven  by  a 
.   to  be  used  as  a  rel 

The  Thomson  E!<_c:r  c  WddingCompanx  have 
received  a  high  y  compliment  rv  letter  Ire  m  tie 
Parry  Manufacturing  pany,  of  Indiana]  o    - 

Ind..    the    largest    cart    manufacturers    in     the 

-ay  that   "  the  1  irferer.ee 
txveen  their  present  plant  and  the  old  fire  method 
of  making  xvelc-  .     :ro 

comparison." 

Prof.  Elihu  Thon  son  has  just  put  an   Edison 
phonograph  into  his  office,  which  will  be  rut 
the  smallest  operating  dynamo  in  the   xvorld. 
The  dynamo  is  about  five  inches  long,  ar,d  its 
cap  ts  or  enough   to  run   txvo  in- 

candescent lamps  of  one  candle  poxver  each, 
that  being  the  service  it  performed  at   the    i 
Expositi  n  xvhete  it  was  on  exhibition. 

The  Society  of  Electrical  Engineers,  xvhich  is 
under  the  direction  of  Lieut  Cahoon  superinten- 
dent of  the  expert  and  car  construction  depart- 
ment of  the  Thomson-H<  u«ton  factories,  will  be 
provided  with  a  ha'l  with  a  cap'citv  of  3C0.  on  the 
upper  floor  of  the  ne«  c>ffice  building.  There  are 
over  70  experts  and  firemen  enough  to  make  a 
membership  of  1 :  z  in  the  soe'ety,  wh'.ch  discu- 
purely  techn: 

A  delegation  from  the  Nexv  Bedford  city 
-rnmerit  -    w< rking   of  the  ap- 

paratus of  the  Breton  Municipal  Signal  Company 
last  Wednesday.  The  working  of  the  signal  at 
the  office  of  the  company  xvas  explained  by  Mr. 
D.  J.  Desmond,  ater  which,  under  the  escort  of 
Mr    C    H.   Chapman   and  J    J.   C.  V.  they 

xvere   shown   its    working  at  the  various  police 

tions,  and  xvere  then  taken  to  lunch  at  the 

-  .on  Tavern. 

A  meeting  in  the  inte-est  of  electric  lighting 
and  street  ra  lroading  was  he'd  in  Stetson  Hall, 
Randolph,  last  Wednesday  evening.  W.  A. 
es  and  W.  B.  Ferguson,  of  the  Thomson- 
Houston  Company  xvere  pr«  sent,  and  explained 
the  mode  of  operation.  A  paper  for  the  sub- 
scription to  stock  will  be  opened  at  once  in 
Rardolph  Avon,  and  B  octon,  and,  as  soon  as 
the  franchise  can  be  obtained,  xvork  will  be  c  m- 
menced  on  ihe  const  uction  of  a  plant  for  elec 
trie  bghting  and  rai  way. 

The  Eastern  Electric  Light  and  Storage  Bat- 
Lowell,  chartered       S        mber,  i>- 
xvas  organized    "or  the  puchase  of  |  jhts 

for  the 
land,  and  si'  ce  that  purchase  they 
biv<  .-  the  'iie-fourth  inter- st   ohicb  the 

Angio-Amer  cat  :    Nexv  York    I  eld  in  the 

ra-tem  Electric   Light  ami    S"  Co. 

Increa.-        business  I  impera'ive  that  the 

-ition   ih 
equip  eleetrc  light  pla'  I  end  in 

vi    .  -  'h-  firm  ■•:  L.  H. 

c  ans,  at  Loxve  1      The  nc- 
-    esul  ed  in  th-  purchas  e  entire 

•t    and  the  firm.  -  -ing  of  L    A.   I  >e 

F.    A.    Derb)  Morse,    have    entered 

stei  I    ght    Co., 

each    as  un  -    of    thei: 

dei,  A  few  of  ihe  places 

t  have  b  •  11  equipped  m  ire  the  Lowe  1 

Bl-achc  La«r  nee  Co..  White  Br< 

Co..  tanners,  the  Tra  iers  and  Mechanics  Insur- 
ance Co.,  J.    Montgom         :       s'  count: 


denre    Sonthboro,  Dam  m   S  fe  Works    ar. 
eral  of  the  largest  buildings  in  Boston. 

Byinvitati  n  of  the  Tripp  Manufacturing' 
rany  a  large  party  had  the  pleasure  of  riding  «■ 
one  of  the  larce  nexv  cars  cf  West  End  RadwaS 
Company  last  Thursday  night.  The  car  ■ 
mounted  on  two  trucks,  one  at  each  end,  anl 
each  t.uck  has  four  3c-inch  steel  xx-heels.  anl 
one  15-hcrse  poxver  Thomson- Houston  motor.i 
The  car  is  provided  not  only  xvith  the  (ommtl 
car  brake,  but  also  a  vacuim  brak*,  ard  it  m 
p  very  quickly,  even  when  go  nfl 
at  high  speed  The  Tripp  anti-fricii<  n  bearing! 
are  used  throughout,  and  the  trucks  are  of  tm 
entirely  nexv  de-  -  .  xvhich  patents  are  pen* 

ing),  the  equalizing  bar  being  connected  10  til 
journal  boxes  underneath,  instead  of  ra<siifl 
around  the  top  as  usual.  The  car  is  also  1  rl 
vided  xvith  the  Jewett  frictionless  car  centre^ 
xvh;ch  carry  the  weight  cf  the  car  on  fiiciion'el 
ers  that  move  w  th  the  slig:  in.  petT 

mi  ting  the  car  to  adjust  it-elf  to  the  movemea 
of  the  trucks.     Among  those  prese:  ~  ipj 

Samuel  A.  Randa'l  of  the  Tripp  Co.  :  Mr.  Henra 
Clark*,  superintendent  <  f  time  tables  :  Mr  Pi  ra 
son,  electrical  engineer,  and  Mr  W.  H  PoxvelB 
super. ntendent  of  the  first  division.  West  Enfl 
road  ;  Hon  M  ses  Humphrey,  pr  sident.  anfl 
Hall  R.  Holden.  director.  Concord  (N.  H." 
railroad  ;  Messrs.  W.  W.  Rand  and  The* 
dore  Stebbins  of  the  Thomson- Houston  Comra-'J 
and  several  other  gentlemen.    The  object 

car  to  move  n  und  som 
the  sharpest  curves  to  be  found  in  the  West  En«t 
tern,  and  generally  the  le-  satisfactory 

The  car  turned  the  40-foot  radius  around  ihe- 
Kmancipition  (iroup  in  Park  Square  xvi  h  easdT 
but  some  little  difficulty  was  experienced  in  geB 
ting  around  the  on  Charles  intfl 

Cambridge  his  wa-  not  so  mmh  thfl 

fault  of  the  car  as  it  xv.  s  from  the  trolley-p  ■ 
jumpng  from  the  xv.r-.  An  attempt  was  n  adfl 
to  get  around  the  2S  foot  radius  from  Merrimfl 
street  into  Sudbury,  but  a  ter  txvo  attempts  it  hafl 

re    gfiven    up.     <)n   account  of  the  exir<na 
length  of  the  car  ifficulty  was  experienced 

i-i  keeping  the  trolley  on  the  xvire  :  it  xvas  motnfl 
lot  t:  i  than  anj'  oiher  that  the  Merrimac 

I  curve  .  ".  be  taken. 

The  Supreme  Gut  is  dixided  in  an  o; 
in  the  case  of  John  C.  Wil-on  v.  Martin  V* 
Automatic    Fire  ALrrn  Company.     This  xvas  a 
b  11  by  a  credt  or,  to  reich  and  applv  in  ptymewf 
of  a  debt  certain  patents  of  the  defendant      The 
defendant  is  a  Maine  corporation,  and  it  1 
ready  be  n  decided  by  the  Court  that,  the  s  rvioi 
of  process  made  in  thiscattse   s  sufficient  •  ■  ensr§ 
Me  the  «  render  a    ptrsonal  judgmetB 

aga;nst  ihe  company  which  would  be  held  va'ii| 
in  other  juisdictions  as  well  as  this. 

Immediately  arter  the  bill  xvas  filed,  all  thl 

-     f  lhe  defends  r.nion.  ex  e  I 

cek.  being  citizen>        "'    --..'.   .-  ts    res:   rel 

and  cause.T  their  p'aces  t>  1>-  filled  by  c'tizersof 

si  te  of  Main  no  pecun 

e?t  in  the  co  1  pany. 

Tl  e  case  came  before  the  Court  on  the  dfl 
fendants  appeal  fn  m  a  decree  xvhich  pr 
that  the  patent  in  question  should  I  byj 

er,    and   that   the    defendant 
should  make  an 

thai  i'i  case  the  defend,  nt  shoul 
make   such    ;  n     as  ignment.    lhen    the     " 
should  make  it  in  the  name  ard  behalf 
defendant. 

The   majority    of   th°   C.  uit,    in    a- 

n  by  Mr.  Ju  tice  Knoxvltm.  hold  thai 
iant  was  subject  to  the  jurisdiction  1 
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NEW  YORK,  JUNE  28,  1890. 


PRICE  10  CENTS. 


Telegraph  Instruments 

AND  SUPPLIES 

STEEL  LEVER  KEYS. 

(Solid  Tbunnion). 


LEGLESS  PATTEBN  STEEL  LEVEE  KEY. 

Oyer  73,000  now  in  use. 

THE    ONLY     PERFECT     KEY. 

J.  H.  Bunnell's  Patent,  Feb.  15th.  1881. 

A  Beautiful  and  Perfect  Key  suitable  for 

use  on  fine  desks,  or  whi  -  s  Key 

is  Preferable.     PRICE,  earefully  boxed  and 

sent,  prepaid  by  mail,  to   any  part  of  the 

I  States,  $i 

A  CARD  TO  TELEGRAPHERS. 

IMITATION     IS     THE     BINCEBEST     PEAISE. 
After  many   futile  attempts  to  break  down  the  well 
deserved  prestige  of  the  Bunnell  Steel  Lever  Key,  of  which 

'  about  7^,ooo  are  in  use  in  the  United  States,  our  envious 
competitors  do  not  hesitate  to  resort  even  to  deliberately 
ig  its  appearance  and  presenting  their  productions  as 
"improvements." 

We  are  much  gratified  to  be  able  to  point  out  to  tele- 

,  graphers  the  plain  fact,  beyond  dispute,  that  every  key 
made  in  this  country  to-day  for  which  excellence  is  claimed 
and  loudly  advertised,  is  simply  more  or  less  a  copy  in  gen- 
eral appearance  or  parts  (but  not  merits)  of  the  original 
11  Bunnell  Steel  Lever  Key."  Without  commenting  further 
upon  the  discreditable  lack  of  principle  and  pitiful  lack  of 
ility,  which  these  efforts  at  immitation  indicate,  we 
have  only  to  say  that  the  finest  experts  in  New  York  and 
other  cities  prefer  the  Bunnell  Key  abeve  all  others  for 
threat  sending,  and  that  in  the  late  tournament,  the  immita- 
tion Bunnell  Keys  were  used  in  se%'eral  important  cases 
where  the  sender  in  the  haste  and  excitement  of  t  he  moment 
mistook  the  immitation  for  the  genuine,  so  closely  was  the 
appearance  copied,  and  that  the  finest  work  was  done  on 
the  genuine  Bunnell  Key  We  shall  continue  to  lead  all 
ethers  in  keyssuitablefortheoperator'smost  perfect  work, 
and  we  shall  expect  as  matter  of  course  that  the  imitators 
will  follows  somew  here  at  our  rear  as  closely  as  they  can. 

J.  H.  BUNNELL  &  CO. 

76  Cortlandt  St.,       New  York. 


THE  E.  S.  GREELEY  &  CO., 

5  and  7  DEY  ST.,  NEW  YORK. 

MANUFACTUBEB8  AND  IMPOBTEBS  OF,  DEALEBS  IN  AND  HEADQUABTEBS  FOB 

Telegraph,  Telephone,  Electric  Light,  District,  Burglar  Alarm, 

ELECTRIC    BELL.    EXPERIMENTAL    AND    GENERAL    ELECTRICAL    SUPPLIES. 


Sole  Manufacturers  of  the  Victor  Telegraph  Instruments. 


NEW    WHEATSTONE    BRIDGE    SET, 

WITH    FIBRE    SUSPENDED    NEEDLE    AND    REVOLVING   GALVANOMETER  MOUNTED    IN    A    FINELY 

POLISHED  PORTABLE  CASE. 

PRICE $iao.oo. 

The  fibre  suspension  of  the  net-die  in  this  instrument  secures  extreme  delicacy  of  action,  the 
needle  being  strongly  deflected  through  1.1  megohms  with  five  cells  of  Leclanche  Battery. 

The  act  of  closing  the  case  releases  the  fibre  from  all  tension,  thus  avoiding  much  of  the  risk  of 
rupture  in  transportation. 

The  features  of  a  revolving  galvanometer  and  a  variable  and  removable  damping  and  directing 
magnet,  conduces  to  rapid  work  and  ease  of  manipulation. 

Measures  accurately  from  .01  of  an  ohm  to  1,111,000. 

A  full  Line  of  first-class  Electrical  Measurement  Apparatus  always  in  stock. 

Sole  Agents  for  the  Celebrated  Standard  Electrical   Measurement 
Instruments  of  the  Electrical  Manufacturing  Co.  of  Troy. 

We  have  always  in  stock  every  variety  of  Telegraph  Instruments  known  to  the  craft,  as  well  as 
Telegraph  Supplies  of  every  description. 

the  e.  s.  GREELEY  &  CO., 


The  Attention  cf  Electric  Fitters 

Is  directed  to  the  merits  of  the  above  instrument 
for  preserving  from  polarization  batteries  used  in 
any  class  of  open  circuit  work,  whether  gas-light- 
ing, bells,  clocks  or  watchmen's  detectors.  It  is 
not  only  the  simplest  and  most  desirable,  but  the 
lowest  priced  instrument  offered  to  the  trade. 
Can  be  set  for  any  length  of  time,  from  i  to  6o 
seconds. 

A.  L.  Bogart,  22  Union  Square,  N.  Y.  City. 


ELECTRIC 

LEATHER  BELTING  I 


TRADE   MARK. 

CHAS.  A.  SCHIEREN  &  CO. 

Manufacturers, 

110  High  St.,  Boston.        45-51  Ferry  St..  X.  Y. 
N.  Third  St.,  Phila.    46  S.  Canal  St ,  Chicago. 

BLECKERT  &  NELSON, 

Successors  to  N0YES  BROS  , 
M_A.NUFACTUB.EBS    OF 


Electric  Light  &  Combination  Fixtures. 


5    and.    "7    EETT    STREET, 


1TEW    "jrOHIE. 


We  make  a  specialty  of  furnishing  the  Trade 
with  Electbic  BrtACirrrs,  also  Electroliers,  Port- 
ables, Combination  Brackets  and  Small  Fitures  of 
all  kinds.  Being  manufacturers  we  can  give  low- 
est prices.     Correspondence  solicited. 

.183-87  Fifth  Ave. 
i  Chicago,  ill. 


Office  and  Works, 


R.    E.   GALLAHER     Secretary. 


J.    W.    GODFREY,    GENERAL    MANAGER. 


W     B    DOWSE,  Superintendent. 


New  York  Insulated  Wire  Co, 


SOLE   MJ.NUFACTUKEBS  OF- 


WHITE  CORE  WIRES,  B.  D.  WIRES,  COMPETITION  LINE  WIRES,  GRIMSHAW  TAPES,  GRIMSHAW  SPLICING  COMPOUND. 

Selling  Agents.— Knapp  Electrical  Works,  Chicago,  111.;  St.  Louis  Electrical  Co.,  St.  Louis,  Mo.;  Southwestern  Electric  Supply  and  Construction  Co., 
Kansas  City,  Mo.;  The  Central  Thomson-Houston  Co.,  Cincinnati,  O.;  Kendall  Jfc  Slade,  Boston,  Mass.;  Fisher  Electric  Co.,  Detroit,  Mich. 

649    <*s    651    BROADTA7AY,    AT.    TT. 


THE  C.  &  C.  ELECTRIC  MOTOR  COMPANY, 


402  and  404  Greenwich  Street,   New 


The  only  motors  in  which  the 
magnetic  circuit  forms  a  perfect 
circle  around  the  centre  of  the 
armature  shaft.  Thus  making  the 
most  compact  and  efficient  form 
of  machine  that  can  possibly  be 
devised. 


&-H0RSE  POWER  TO  50-flOESE  POWER. 
Oyer  8,000  Motors  in  actual  operation. 


FAN    .OUTFITS. 

Electric     Blowers    for 
Ship   Ventilation 


York. 

MOTORS  FOR  HOISTS 


MINING  TRAMWAYS. 

Equipment  of  Machine  Shops.  Print- 
ing Offices.  Factories  and  entire 
buildings  with  electric 
power. 


NEW  ENGLAND  OFFICE, 

63  Oliver  Street,  Boston,  Mass. 

PHILADELPHIA  OFFICE,  38  S.  Fourth  St. 


Electrical  Test 

INSTRUMENTS. 

AMMETERS 

AND 

VOLTMETEES, 

For  Direct  and 

Alternating  Currents, 

Queen's   New   Standard   Resistance  Boxes. 

Queen's   New  Portable   Testing-   Sets. 

Complete    Outfits    for    Insulation    Tests. 

Queen  cfc  Oo., 

Send  for  Catalogues.    PHILADELPHIA. 


THE    ELECTRIC    AGE. 


ELECTRICAL  BOOKS. 


SEND  FOR 
CATALOGUE. 


D.    VAN   NOSTRAND 

23  Murray  Street,  27  warren 


CO., 

STREET.    NEW    YOR 


«    H   WARNER   Prfs 


6.  F.  SHAVER,  Vice  Pres. 


J.  L.  LUCKEY.  Secretary. 


H.  ].  FOOTNER.  Treaair 


THE  SHAVER  CORPORATION, 


MANUFACTURERS  OF  THE 


Molecular   Telephone. 

A  NEW  AND  REMARKABLE  DISCOYERY  IN  PHYSICS. 

ADAPTED   FOR  USE  AS  FOLLOWS: 

Private    Lines    ot   2    miles.     Club    Lines   of    10   Stations.    1    mile    circuit.     Factory  Plants  and 
Exchanges  of  100  Subscribers  within  one- half  mile  of  Central  Office. 


Adopted  as  me  standard  by  He  United  states  Government  after  one  years  trial  at  testing  station  at  wuiert's  Point. 

We  are  prepared  to  erect  plant*  in  any  part  of  the  United  States  or  Canada  Subject  to 
Approval,  and  will  arrange  with  respoi  ~ible  parties  to  control  our  system  in  distant  sections. 

We  also  desire  to  call  the  attention  of  the  trade  to  the  Gillette  Magneto  Call  Bell.  A  ma- 
chine destined  to  supersede  all  others  on  account  of  simplicity  of  construction,  durability 
and  low  cost. 


Main  Office :  207  Broadway,  New  York. 


Eastern  Office:  43  Milk  St.,  Boston,  Mass. 


"I  advise  all  parents  to  have  their  boys  and  girls  taught  shorthand  writing  and  typewriting.     A  stenographer  who  can  type-write  his  notes  would  be  safer  from  poverty  up 
a  great  Greek  scholar."— Charles  Readr,  on  "The  Coming  Man." 

Remington  Standard  Typewriter.        I 


For  Fifteen  Years  the  Standard,  and  to-day  the  most  perfect 
development  of  the  writing  machine,  embodying  the  latest  and  highest 
achievements  of  inventive  and  mechanical  skill.  We  add  to  the  Rem- 
ington every  improvement  that  study  and  capital  can  secure. 

WYCKOFF,  SEAMANS  &  BENEDICT 

=  New     York:.  = 

ESTABLISHED     1631. 


JOHN     STEPHENSON    COMPANY,     Limited. 

TRAM   GAR  BUILDERS, 
4*7  Bast  3T7X1CL  St.,  Ne^sr  TSTorls.. 


INVITE   THE    ATTENTION    OF 

PROMOTERS   OF   ELECTRIC    RAILWAY   ENTERPRISES 

TO    THEIR    SUPERIOR    FACILITIES    FOR    THE    CONSTRUCTION   OF 

TRAMWAY   CAR 

AND  FOR  THEIR  ADAPTATION  TO  THE  VARIOUS  SCHEMES  OF  ELECTRIC  * 

PROPULSION. 


Awarded  the  Grand  Prize. 


Yost  Writing  Machine  || 

THE  JEW  AMD  HIGHER  STAJDAED. 


PRICE,  $IOO. 


Mr  !i%-entor  of  the  two   other 

se  use  is  world-wide,  has 
perfected  this  machine  upon  simplified 
"  Printing.  Per- 
manent Alignment.  Exfcl 
and  guaranteed  as  to  Speed.  Strength  and 
Manifold  Power.  Introduction  unprece- 
dented.   3,000  adopted  the  first  y 


MUIR.  HAWLEY  &  MAYO  CO,,  No.  343  Broadway,  New  York, 


At  late  Paris  Exposition. 
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EDISONLALANDE  BATTERY. 
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THOMAS    J±.    ZETDISOZlnT, 

Primary   Batteries  for  Telegraph  "Mains"  and  "Locals,"  Electro-Motors,  Electro-Plating,  Telephone 
Transmitters,    Electro-Medical    Instruments,    Annunciators    and    Burglar  Alarms,   and 

all    Classes    of    Closed    and    Open    Circuit    Work. 


FURTHER      PARTICULARS      ATNTID      INFORMATION      FURN1SHHD      XT  POINT      APPLICATION. 


EDISON    MANUFACTURING     COMPANY, 

T^IIVEIiTS    :F\    I3L:Ei:iL.IL.Y,    Agent,     10    Dey    St.,    INT.    Y. 
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TELEGRAPH,  TELEPHONE     -  ;■£..,     ^f^^j^!'     ^  HARDTMUTH 

WIRES  AND  CABLES.  ^^-^^0^  hard  and  soft  cored. 

INSULATED    WIRE. 


Poles. 

Cross-Arms. 

Pirts. 

Brackets. 

Insulators. 

S\\  itches. 

Cut-Outs. 

Lamps. 


The  Empire   City  Electric  Co., 

15    DEY   STREET,   NEW    YORK. 

ELECTRICAL   SUPPLIES 


Shades.  —  .  .  ,..__,  ,_.,.  r-i         a    ■       '   ■   ■      i_x         f~x  liinemon's  Tools 


r.tc,  Etc. 


For    House-Work,    Telegraph,    Telephone,    Electric    Light,    Etc.        i;<<  .  i:.c. 


EVERYTHING    IN    THE    ELECTRICAL    LINE  SEND     FOR    CATALOGUE    AND    QUOTATIONS. 

HON    JAMES   E     CAMPBELL,   PRES.  WM.   F.  Z.   DESANT,  VICE   PflES  D.  U    JENNINGS,  SECY.  AND  Treas 

Desant  Electric  Audible  Signal. 

A    perfect    clanger    signal    for    fogs,    snow    storms,    color    blindness,    etc.     This    signal    rings    a    bell    or   blows    a    whistle 

in  the  cab  of  the  locomotive,  besides  giving  the  usual  semaphore  signal  on  the  road.     No  Battery 

carried  on  the  engine,   or  anything  to  bother  or  annoy  the  engineer. 


TIHIIE    CZEilE^TfEST    S I  <3- UST  .A  IL    O  1ST    T  J3L  IE    IMI  A_  IR,  IEC  IE  T. 


FOE  FT71THEB  PAETICULABS  APPLY  TO  NEW  YORE  OFFICE 

DESANT   ELECTRIC   COMPANY, 

New    York:    Office :    45    Broadway.  Columbus,    Ohio. 

SAWYER-MAN  ELECTRIC  CO, 

Incandescent  Lamps. 

Long  Life.        Full  Candle   Power.        High 


.    *  •  '♦  "•   •   •   •      • .  ■*,  ^**  • .  >.  •   ♦   •   •   •   •   •   ••♦••••   •    •   •   •   •   •   •    •   •   •   •   *   • 

GENERAL  ELECTRICAL  SUPPLIES. 


510-534  West  23d  Street,  NEW  YORK 


SEND    FOR    CATALOGUE. 
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■■ 

THE  BEST  SOLID  RUBBER  CORE  WERE 

ON     THE     MARKET. 





I  In  order  to  meet  the  demand  for  an  ABSOLUTELY 
RELIABLE  YET  LOW-PRICED  solid  rubber  core  wire. 
The  Edison  Machine  Works  have  produced  a  new  line 
of  this  class  of  goods  made  up  in  all  sizes,  from  No. 
0000  to  No.  20.  It  is  the  equal  in  quality,  finish  and 
durability  of  their  other  well-known  wires.  Once  tried, 
it  will  always  be  used  in  preference  to  any  other. 


FOR   PRICES,    SAMPLES,    AND  OTHER    INFORMATION,    ADDRESS 

The  Edison  Machine  Works 

JAS.  F.  KELLY,  Gen.  Sales  Agent,  19  Dey  St.,  NEW  YORK. 
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INTERIOR  CONDUIT   AND   INSULATION  COMPANY. 


A    NEW    DEPARTURE    IN    INSULATION. 


THE    OLD    PRACTICE    abandoned  because  UNSAFE.  UN- 
RELIABLE.   INACCESSIBLE  and  COSTLY. 


THE   NEW   METHOD  accepted  instantly,  because  SAFE,  RE- 
LIABLE.  ALWAYS  ACCESSIBLE  and  CHEAP. 


A   Simple   Solution    of  the    Wiring   Problem.  I 

Electric  Light  Companies,   Wiring  Contractors,  Architects.  Builders.   Insurance  Inspectors  and  Owners 

T-^I£.:E3     NOTICE! 

\ou  have  one  and  all  been  asking  for  a  System  of  Wiring  that  would  relieve  you    from  the  annoyance,  discredit  and  cost  of  existing  methods.     Such  | 
a  System  is  hereby  presented  to  your  attention,   and  you  are  invited  to  give  it  your  careful  consideration. 

UNDERGROUND     CONDUITS. 

This  conduit  has  been  adopted  for  Underground  Work  as  promptly  as  for  Interior  Wiring,  with  not  less  Revolutionary  and  Successful 
results.  Cheapness,  High  Insulation  and  Durability  afforded.  Total  Abandonment  of  Costly,  Cumbersome  and  Perishable  Cables.  Your  Investment 
is  in  Copper  only. 

THE  INTERIOR  CONDUIT  AND  INSULATION  COMPANY  are  Manufacturers.  Their  Policy  is  to  deal  only  with  the  Trade,  and  to 
sell  on  Commercial  Discount  Basis  to  all,  without   restriction  of  any  kind. 

For    Price    List,    Samples,    and    General    Information,    addi    se 

INTERIOR  CONDUIT  AND  INSULATION  COMPANY, 


16  &  18  BROAD  STREET.  NEW  YORK. 


:e3id^v\ajr.:d  h.  johnsokt,  Pres. 


TIKI  IE 


NEW   HALL   SIGNAL. 

An  Absolutely  Reliable  Automatic  Electric  Railway  Signal. 


New  York,  New  haven  &.  Hartford  r.  R.  Co. 

March  1.  1SS2 2  Signals  in  operation. 

January  1.  1890 74 


Boston  4.  Albany  R.  R.  Co 

May  »•.  1  ---  1  Signal  in  Operat 

January  1.  1890 33  miles  of  double  track  overlapping  Bi 

Js  in  opera  ion  and  in  process  o: 


Block  Signals.  Interlocking  Grade  Crossing  and  Junction  Signals.  Switch 
Signals.  Station  Signals.  Highway  Grade  Crossing  Signals. 

This   Company    is   prepared   to   supply  at  their  own  expend,  and  LEASE.  their  AUTOMATIC  ELECT  UK     SIGN  \l  S 
Railroad  Companies  at  fixed  annual  rental  :    r  a  GUARANTEED   SERA"  ICE    o  be  rendered,  payment  of  rental  to  be  dependent  upon 
fulfillment  of  such  guaranty    • 

THE  HALL  SIGNAL  COMPANY, 


50  Broadway,  New  York. 


Western  Office:  340  The  Rookery,  Chicago. 


The  Western  Power  Construction  Company* 


CAPITAL,   S500.OO0.  PAID  UP. 

PECIALTIE 

THE   CONSTRUCTION   OF  COMPLETE   POWER   PLANTS   FOR 


Electric  Light,  Railway  Duty  and  Power. 

Mcintosh  g  seymour  engines,  compound  and  high  pressure. 

Main   Office,    144   Adams   Street  (Rookery    Building',   CHICACO,    ILL.        I 

WALDO  P.  ADAMS,  General  Manager. 


THE    ELECTRIC    AGE. 


13 


Court  as  much  as  if  it  had  been  a  Massachusetts 
corporation.  Tha  right  of  the  Court  to  deter- 
mine the  equitable  ownership  of  the  patent,  as 
between  the  defendant  and  the  plaintiff,  is  un- 
questioned. The  majority  are  of  opinion  that 
other  States  have  no  such  jurisdiction  over  the 
defendant's  patent  as  to  affect  the  validity  of  a 
decree  which  ce  fe?-edly  is  good,  so  far  as  it 
directs  a  sale  to  be  made  by  the  Master  and 
which  would  be  questioned  if  it  related  to 
property  wholly  within  the  Commonwealth. 

Judges  William  Allen  and  Field,  who  dissent, 
say  that  there  is  no  question  of  the  authority  of 
the  Court  to  compel  the  owner  of  a  patent  to 
assign  it  to  a  receiver  or  a  master  appointed  to 
receive  it,  or  to  a  purchaser  under  the  order  of 
the  Court.  The  objection  is  that  the  Court  cannot 
itself  by  decree  transfer  the  title,  for  the  reason 
that  the  patent  is  not  within  its  jurisdiction.  All 
the  Court  can  do  is  to  restrain  the  defendant  from 
assigning,  but  if  it  should  assign  in  contempt  of 
the  restraint,  it  is  a  bona  fide  purchase.  No  as- 
signment is  valid  except  by  an  instrument  Jn 
writing,  signed  by  the  owner,  as  required  by  the 
statute.  W.  J.  P 

WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

35    COMMERCIAL    BANK    BUILDING, 

Chicago,  June  21,  1890. 
The  Joliet  Electric  Clock  Company  has  been 
formed  at  Joliet,    111.,   with  a   capital   stock  of 
$5,000;  incorporators,   John   Anderson,    C.     E. 
Benson,  Charles  Anderson. 

W.  P.  Adams  &  Co.,  western  representatives  of 
the  Mcintosh  &  Seymour  Engine,  have  just  closed 
a  contract  for  three  compound  condensing  en- 
gines, aggregating  600  horse  power,  to  be 
placed  in  the  new  .sou'h  side  station  of  the  Chi- 
cago Edison  Company. 

Mr.  H.  P.  Lucas,  of  the  Northwestern  Thom- 
son Houston  Company,  has  just  returned  from 
an  extensive  business  trip  in  the  east,  and,  while 
en  route  to  headquarters  at  St.  Paul,  Minn., 
could  not  resist  the  temptation  of  stopping  in 
Chicago  long  enough  to  dine  with  the  boys  at 
the  Electric  Club. 

Bleckert  &  Nelson  is  the  name  of  the  new 
firm  succeeding  to  Noyes  Bros.,  in  the  manufac- 
ture of  gas,  electric  and  combination  fixtures. 
The  new  firm  are  increasing  their  facilities  by 
the  addition  of  new  machinery  and  increasing 
their  working  force.  The  business  will  be  con- 
ducted at  the  sime  place,  85  and  87  Fifth  ave- 
nue, Chicago,  and  the  favor  with  which  their  line 
of  goods  have  been  received  by  the  trade,  lead 
the  new  firm  to  look  for  still  greater  returns. 

Arc  Lamp  Litigation.  The  latest  move  on  the 
part  of  the  Brush  Electric  Company  is  the  fi'ing 
of  a  bill  at  St.  Louis,  on  the  1 8th  inst. ,  for  an 
injunction  against  the  Municipal  Electric  Light- 
ing and  Power  Company,  to  prevent  their  using 
double  carbon  lamps.  The  Wood  system  is  the 
one  employed  by  the  Municipal  Company.  The 
point  on  which  an  infringement  is  claimed  is  the 
same  as  that  on  which  injunctions  have  been 
granted  against  the  Fort  Wayne  Electric  Co., 
the  Sperry  Electric  Co.,  and  others,  which  are 
referred  to  in  the  bill,  namely  :  "An  arc  electric 
lamp,  in  which  two  or  more  pairs  of  carbons  are 
independently  adjusted  and  regulated,  and  are 
burned  successively  to  secure  the  continuous 
burning  of  one  pair  of  carbons  prior  to  the  estab- 
lishment cf  the  arc  between  the  other  pair." 

The  Western  Power  Construction  Company 
has  been  organized  with  headquarters  at  Chicago. 
The  capital  stock  of  the  company  is  $500,000, 
fully  paid  up,  and  is  held  by  prominent  western 
capitalists.  Mr.  W.  P.  Adams,  formerly  with  the 
International  Thomson-Houston  Company,  will 
be  general  manager  of  the  new  company,  and 
Mr.  J.  E.  Wilson,  formerly  representing  J.  A. 
Grant  &  Co. ,  of  Boston,  and  recently  associated 
with  Mr.  Adams  in  managing  the  western  in- 
terests of  the  Mcintosh  &  Seymour  engines,  will 


occupy  a  responsible  position.  The  company 
will  do  a  general  construction  business  of  power 
plants  for  electric  light  and  railway  companies, 
and  will  extend  their  operations  over  the  entire 
western  territory,  from  Pennsylvania  to  Cali- 
fornia. They  are  independent  of  any  company 
or  system,  and  will  do  whatever  work  is  de- 
manded impartially.  The  new  company  will 
make  a  specialty  of  the  Mcintosh  &  Seymour 
engine.  They  will  occupy  the  offices  at  144 
Adams  street. 

Electricity  in  a  Mine.  In  the  No.  3  shaft  of 
the  Chicago,  Wilmington  and  Vermilion  Coal 
Company,  at  Streator,  111.,  a  very  successful  use 
of  electricity  on  a  small  scale  is  made  in  the  em- 
ployment of  an  electric  motor  to  pump  water 
from  a  very  wet  portion  of  the  mine.  Heretofore 
the  water  in  this  section  of  the  mine  has  been 
bailed  by  men  into  boxes  mounted  upon  the  or- 
dinary car  trucks  used  in  mines,  and  drawn  by 
mules  to  a  point  where  it  was  dumped  into  a 
ditch  running  into  the  main  pump  at  the  bottom 
of  the  shaft.  This  work  required  the  time  of  six 
men  and  three  mules  and  cost  about  $14  per  day. 
Now  by  the  use  of  a  three  horse  power  motor 
geared  direct  to  a  Smith  &  Vail  pump,  the  water 
is  handled  at  a  saving  of  about  $10  per  day,  the 
only  labor  required  being  a  boy  to  tend  the  small 
arc  dynamo  on  the  surface  and  a  man  below  at 
the  pump.  This  plant  has  been  installed  under 
the  direction  of  the  Sperry  Electric  Mining  Ma- 
chine Company,  of  Chicago,  and  is  giving  per- 
fect satisfaction  to  the  owners  of  the  mine. 

F.  M.  I. 

AUSTIN'S  INFANT  DYNAMO. 


Under  the  name  of  the  Infant  Dynamo,  Mr.  H. 
Austin,  of  Armley,  Leeds,  is  introducing  a  ma- 
chine which  he  hopes  may  meet  the  demand  for 
small  dynamos,  having  equal  merits  with  the 
larger  ones  made  by  the  leading  makers,  as  far 
as  regards  good  output  for  power  absorbed.  He 
commences  where  other  makers  leave  off,  name- 
ly, at  one  unit,  the  range  of  sizes  being   1,000, 
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AUSTIN  S    INFANT    DYNAMO. 

700,  4co,  200,  ico,  and  50  watts.  These  are  all 
made  alike  in  every  detail,  differing  only  in  size. 
The  armature  core  is  made  up  of  thin  best 
Swedish  charcoal  iron  rings  (No.  18  B.W.G. ), 
accurately  turned  both  inside  and  outside  by 
special  machinery.  The  sharp  corners  left  on 
in  turning  are  all  carefully  ground  off  each  sepa- 
rate ring,  which  is  then  coated  on  both  sides  by 
a  varnish  made  up  of  very  thin  shellac  varnish, 
in  which  is  mixed  some  fine  Paris  plaster.  The 
core  is  then  birlt  up  to  the  required  depth,  the 
separate  pairs  of  rings,  while  under  pressure, 
being  carefully  tested  for  insulation,  and  mount- 
ed on  a  strong  spider  of  hard  brass.  The  core  is 
then  well  insulated,  and  wound  in  the  gramme 
fashion.  The  commutator  is  made  up  of  seg- 
ments of  brass  of  a  special  quality  (all  carefully 
insulated  with  asbestos  or  mica\  and  has  a  good 
wearing  depth.  The  field  magnet  cores  are 
made  of  best  Swedish  iron,  carefully  annealed, 
and  are  screwed  into  the  pole-pieces — the  pitch 


of  thread  being  almost  microscopical — a  method 
which  gives  a  very  good  contact  between  the 
two  surfaces.  The  yokes  are  very  massive,  hav- 
ing a  sectional  area  three  times  that  of  the  cores. 
The  bearings  are  of  very  hard  phosphor  bronze, 
and  are  of  good  length.  Each  dynamo  is  fitted 
with  a  sight-feed  lubricator  The  used  oil  finds 
its  way  by  suitable  passages  into  the  oil  dish  un- 
der the  yoke  of  the  magnets.  There  is  only  one 
lubricator  to  each  dvnamo,  the  oil  entering  be- 
tween the  two  brushes  and  working  outwards, 
thus  keeping  the  bearings  p.-rfectly  clean. 

The  armature  can  be  t^ken  out  for  examina- 
tion in  a  few  moments,  it  only  being  necessary 
to  lift  the  brushes  off  and  loos  n  the  nut  off  at 
pulley  end  of  spindle.  The  dynamos  are  fitted 
with  rockers  to  brushes  in  special  cases,  but  in 
most  cases  this  is  unnecessary,  the  required  lead 
being  given  by  a  suitable  arrangement  on 
brush-holders,  which,  when  fixed,  are  not  so 
easily  tampered  with  as  rockers.  There  are  no 
loose  wires  dangling  about  from  brush-holders 
to  terminals,  and  every  effort  is  made  to  make 
the  machine  as  simple  and  effect  ve  as  possible, 
the  workmanship  also  being  of  the  best  class. — 
London  Electrical  Review. 


Electric  Lights  in  Mines.  —  It  is  reasonable 
to  suppose  that  if  electricity  had  been  used  to 
light  the  mine  at  Dunbar,  Pa.,  many  lives  would 
have  been  saved.  On  June  16th  an  explosion 
of  gas  occurred  in  the  Hill  Farm  mine,  which 
resulted  in  the  suffocation  and  entombment  of 
thirty-one  miners.  The  explosion  was  caused 
by  a  miner's  lamp,  and  the  terrible  result  teaches 
a  lesson  that  mine  operators  cannot  afford  to 
ignore.  One  of  the  greatest  results  of  the  in- 
troduction of  the  electric  light  as  an  illuminant 
for  mines  is  the  prevention  of  disasters  of  this 
character.  The  safety  of  the  miners'  lives  is  a 
consideration  of  the  highest  importance,  and 
the  electric  light  is  the  only  available  one  that 
will  fill  all  the  requirements  for  mine  operations. 
Mine  operators  should  not  defer  the  introduction 
of  electric  lights  in  their  mines  any  longer. 
Public  sentiment  strongly  demands  it,  and  the 
mine  owners  themselves  would  be  greatly  bene- 
fitted by  its  use.  Operations  would  not  be  in- 
terrupted by  accidents  of  this  sort,  which  are 
very  expensive  to  mine  owners  ;  and  most  im- 
portant of  all,  there  would  not  be  so  much  sor- 
row and  bereavement  in  the  families  of  the  poor, 
hard  working  miners.  The  cost  of  an  electric 
light  plant  would  soon  pay  for  itself  in  the  pre- 
vention of  accidents  and  consequent  suspension 
of  operations. 


PRESERVING  LEATHER  BELTING. 


Various  expedients  are  resorted  to  to  prevent  power  belts 
from  slipping.  Slipping  belts  mean  loss  of  power,  and  loss 
of  power  means  additional  cost  for  which  there  is  no  return. 
Anything,  therefore,  that  will  prevent  slipping  of  belts  will 
save  power  and  money.  Castor  oil,  rosin,  etc.,  are  usually 
applied  to  prevent  slip,  and  while  the  use  of  these  substances 
effect  the  desired  result  they  shorten  the  life  of  the  belt. 

It  is  the  custom  of  many  owners  and  superintendents  to 
use  nothing  on  their  belts,  but  when  the  belts  slip,  to  tighten 
them  up.  This,  however,  heats  and  wears  the  journals, 
consumes  the  lubricating  oil,  and  does  not  remedy  the 
trouble  of  slipping.  Weight  we  know  increases  journal 
friction,  and  the  tightening  of  a  belt  acts  just  the  same  as 
would  the  adding  of  dead  weight  to  the  journals.  The 
tighter  the  belt  is  made,  the  surer  it  is  not  to  slip,  but  it  is 
impossible  to  tell  how  much  additional  work  it  and  the 
power  plant  have  to  do  when  made  too  tight. 

There  is  a  certain  amount  of  elasticity  in  all  good  leather 
belting,  but  time  and  continued  hard  work  weaken  it,  and 
the  application  of  soap,  rosin,  tar,  tallow,  and  castor  oil  is 
simply  an  injurious  and  temporary  stimulant  which  tends  to 
destroy  the  vital  energies  and  shorten  the  natural  life  of  the 
belting 

The  Dixon  Belt  Dressing  and  Leather  Preservative  is  the 
only  article  in  the  market  that  is  free  from  the  objections  to 
the  use  of  all  other  substances.  It  is  not  a  new  and  untried 
article,  but  has  been  in  the  markets  of  Europe  and  this 
country  for  over  twenty  years  and  has  given  perfect  satisfac- 
tion during  all  that  time.  It  saves  the  life  and  elasticity  of 
the  belt  to  a  most  wonderful  degree,  and,  as  it  completely 
prevents  slipping  of  the  belt,  no  power  is  wasted  and  the 
greatest  economy  secured.  The  Jos.  Dixon  Crucible  Com- 
pany, N.  J.,  are  the  manufacturers  of  these  goods. 
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FACTS  WORTH  KNOWING. 


The   system   rf  electric  lighting  used  on  the 

le  of  Liberty   in   New  York  harbor  is  that  of 

New  American  Electrical  Arc  Light  Company. 

The  hr«t  boat  propelled  by  electricity  was  in 

),  by  Ja  obi.      He  derived  the  power  for  his 

motor  from  a  galvanic  battery. 

The  legal  Ohm  is  the  resistance  of  a  column 
of  mercury  one  square  m:Ilime:re  in  cross  sec- 
tion, and  106  centimetres  in  length. 


A  Xf  >.  Usg  for  thf.  Telephone. — There  is  no 

limit  to   the  applications  of  the  telephone.     Sir 

Humphrey    de   Trafford.  near    Manchester,  has 

perhaps  the  finest  kennels  in  England,  the  ken- 

•niin's    house    adjoining  them.     From  each 


INDISPENSABLE    TO 

Patent  Solicitors,  Lawyers,  Business  Men, 


dfce. 


u  — 


Combines  the  simplicity  of  the  Hektograpli  without  its  great  dis- 
advantages, viz  :  WASTE.  WASHING.  SMELL. 

"The  Express  Duplicator' 

Gives  15ii  copies,  exact  fae-sirniles,  from  any  writing, 
drawing,  design,  plan,  typewriting,  music,  etc. .without 
washing,  stencil, toller,  in  different  colors,  simultane- 
ously. 
Each  apparatus  contains  3  plates  in  cabinet  and  ink. 
Bize,    $4.50;    Letter.    $6.50;  Cap.  $7.5":  Brief, 
:  and  any  larger  sizes  to  order. 
Circulars  and  samples  of  work  sent  on  application 
without  charge  ;  state  nature  of  reduplications  required . 

E.  C.  BENSINGER  &  CO., 

:i.  5  and  7   lev  Street,  NEW   YORK. 


kennel  a  telephone  arrangement  leads  to  the 
kennelsman's  room,  so  that  when  any  dog  is 
noisy  at  night  the  keeper  can  speA  to  him  so  as 
to  be  heard  without  leaving  his  room. 

PATENTS 

OBTAINED  IN   UNITED  STATES.  CANADA.  GREAT  BRITAIN. 

AND   ALL   FOREIGN    OOtTNTRIBS. 

TRADE  MARKS. DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  aud    II-  validity      Searches  made.     In- 

fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.    Advice  on  Patent  Laws.  etc. 
Twct  -     Eperienoe. 

R.    A.  KELLOND,  Solicitor  fit   Expert, 

Offices.  03  Broadway.  N.  Y. 

Branches;  "Washington.   D     C.  and  Montreal,   Canada. 
Agencies  .n  all  Foreign  capitals. 


Outfits    to    run    INCANDESCENT    LAMPS   from 
25  to  300  hours. 


Headquarters    for   all    Meritorious    Manifolding   Devices,  and 
Typewriting  Supplies;  also  Exchange  for  Edison  Mime- 
ograph. Cyclostyle.  Autocopyists.  &c.  &c. 


Send  fur  Illustrated  Catalogue  and  Testimonials. 

«TAS.     H.     MASO]NT, 

Manufacturing  Electrician, 

Office,    63    Broadway,    New    York. 

Factory.  118-120   PARK  AVE..  BROOKLYN,   N.  Y. 

EDISON    LAMPS, 

%     TO     36    C.S.XTI3T-E    POWER. 
2.,     TO    40    VOLTS. 

For    Battery    or    Dvnamo. 

These  Lamps  can  be  used  in  series   on    dynamo  circuits 
for  all  kinds  of  decorations  and  displays. 

WE  WILL  SEND  FREE.  CATALOGUE  E. 

which  gives  prices  and  descriptions  of  lamps,  and  directions 

HOW  TO  MAKE  A  CHEAP  BATTERY 
to  run  them.      Any  intelligent  boy  can  make  these  batterie 
under  these  directions. 

EDISON  LAMP  CO..  Harrison.  N.J. 


Electric  Motor  Blowers. — Theelec  ric  motor 
blower  is  suggested  for  ameliorating  the  condi- 
tion of  the  firemen  on  the  great  ocean  steamers 
who  are  subjected  to  the  frightful  heat  entailed 
by  forced  dr 


Tie  DOUBLE  CYLINDER  LAW  BATTERY 

The  Standard  for  all  Open  Circuit  Work. 

ITS    NINTH    YEAR. 

The  Negative  Element  has  147  *quar*»  inches  of  surface,  which 
is  more  than  double  the  snrfarp  found  in  any  other  !    The  Cell] 
contains  '2)4  pints  of  solution,  which  is  nearly  double  that  in  any 
other  cell !  * 


high. 


No  Running  over  or  Creeping  Salts.     No  Evaporation.     No 

Corrosion.  No  Renewal  of  Negative  Element.    Requiring 

No  Care.  Costing  nothing  for  Renewals  except  lor  Zinc 

and  Solution    a  trifle    in  from  two  to  four  years. 

White  Flint  Glass  Jar.  Black  Rubberoid  Cover. 

Lock   Seal  Top.     Pure   Zinc.      Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Battery  is  kept  in  stock  and  for  sals  by  all 
reliable   supply   houses. 

-T_     (  Geo.  L.  Henzel.  San  Franci  co,  Cal  .  for  Pacific  Coast.] 
u  [Chas   A.  Sxbkuhgeb  .v  Co  .  Detroit,  Mich.,  for  Detroit.! 

THE  LAW  TELEPHONE  CO,,  Scle  Makers, 


85  John  Street, 


NEW    YORK. 


R.  D.  WILSON  &  CO, 

Pbomotebs  and  Dealei>   in 

Electric  Securities 

Offer     a    limited    number    of   shares   of   the 
treasury  stock  of  the 

New  England  Printing  Telegraph  Co, 

CAPITAL.  $1,500,000.        PAX  VALUE,  $50. 


The  WESTON  STANDARD 

Voltmeters  and  Ammeters. 


Pbesidest,  Frank  Ti    T>n 

::kB  iJolr.  J;iiufr-  P.  Cook.  Boston: 
1    Eirer ;  Abner  McKinley. 

rk. 


This  Company  is  the  Licensee  of  the 

ESSICK  PRINTING  TELEGRAPH  SYSTEM 

FOB  THE  NEW  ENGLAND  STATES. 


The  Office  of  the  Parent  Company  is  at 
171  Broadway,  New  York,  where  ihe  system 
may  be  seen  in  operation  on  a  line  to  Boston. 

Correspondence  inviied.  Further  inform- 
ation furnished,  and  an  exhibition  of  the 
system  may  be  seen  at 

113  DEVONSHIRE  STREET. 
Room   21.  BOSTON.     MASS. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instrument  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requ  rements  of  all  kinds  of  work.     Address: 

Weston  Electrical  Instrument  Co., 


CALICRAPHI 

GREATEST  SPEED! 

BEST     FOR     MANIFOLDING. 

100,000   Daily  users. 


Send   for  Illustrated    Catalogue. 


114  William  St.,  NEWARK,  N.  J. 


THE    MOST    DURABLE. 

Single  Case.        So.  1,  870.01 

Doable  Case,        ««     2,      -  -  -  85.0 

New  Special,        "3,  -  -  ■    100.0 

For   account  of  speed  contests   and 

Circulars,    address 

THE    AMERICAN    WRITING    MACHINE    CO. 

HARTFORD,  CO>>\ 

BRANCH  OFFICES:    237  Broadway,  New  Yorh 

14    West    4th    Street,    Cincinnati,    O. 

1003  Arch  Street,   Philadelphia. 

English   Factory,  Coventry,  England 


Vn|l  make  a  mistake  if  von  don't  buy  your  FJec 
I  UU  trical  Supplies  from  F  k  F..  Cleveland.  0. 
LOOK    AT   THESE    PRICES  : 

S2.00  Dry  Batteries,  larjje  size.  83c.:  13.88  Iron  Box 
Bells,  il-inoh.  4'.<r  :  75c.  Bronze  Push  Buttons.  J5c: 
25c.  Wo  d  Push  Buttons,  assortcd.fic  :  50c  Swi  tehee, 
one  point,  10  .:  40e  Bell  Hang-ra'  Staples,  per  lb., 
9c.;  $1.00  Leclancbe  Batteries,  best  made.  44c; 
J3.75  Spark  Coils.  B  inches.  SI. 50  ;  S10  08  Medical 
Batteries,  »:i .5".    Send  for  Catalogue  So.  4. 


J.  B.  SABINE, 

COUNSELOR  AT  LAW. 


Fletcher  &  Fletcher  Electric  Co.,  asS0?* 


Electrical  Patents. 

181     BROADWAY, 

New  York. 
Specialty     Electrical      Patents. 


SPECIAL    NOTICE. 

VOL.  VII  and  VIII, 


PROCEEDINGS   OF   THE 


_e  )  A  National  Electric  Light  Ass'n 


Held  at  Niagara  Falls  and  Kansas  City, 

Will  be  published  in  Jnly(in  book  form,  cloth  bound  . 
It  has  been  decided  to  accept  a  few  pages  of  appropriate  adver- 
tising.    This  matter  has  been  placed  in  charge  of  the 

MAN'F'R'S  ADVERTISING    BUREAU, 

Bi>m.  B.  Western,  in   liberty  st..   New  York 

Proprietor. Write  for  Particulars. 


THE    ELECTRIC    AGE. 


VHNrOIT. 


TRUTH    TRIUMPHANT. 


ADOPTED     BY    THE 

Gamewell  Fire  Alarm  Tel.  Co.,  Penn.  R.  R.,  B.  &  0.  R.  R,  Central  Penn.  Tel.  Co.,  and  many  other  leading  railroads  and  telephone  companies. 

The  Brown  Electric  Protector. 

THE   BEST  AND  CHEAPEST   DEVICE 

BY    WHICH    TO 

Protect  Telephones  and  Telegraph  Instruments 

AGAINST   DANGEROUS   ELECTRIC   CURRENTS. 


0  TESTIMONIALS  0 


Boston,  Mass,  April  24th,  1890. 

To  Whom  It  May  Concern  :  This  is  to  certify  that  my  endorsement  of  the  Crandall  &  Cart- 
ight  protectors  was  given  by  me  prior  to  my  knowledge  of  the  Brown  Electric  Protector,  which, 
when  presented, was  given  the  most  severe  tests  such  a  device  could  be  given,  and  fully  demonstrated 
its  absolute  powers  of  control  over  dangerous  currents  of  electricity.  I  have,  since  that  test,  which 
was  given  at  the  power  station  of  the  West  End  Railroad,  Boston,  Mass.,  on  their  Trolley  system, 
given  the  Brown  Protector  many  tests,  both  privately  and  publicly,  and  I  unhesitatingly  say  that 
it  is  the  most  complete  and  effective  electrical  protector  before  the  public  to-day.  Its  simplicity  of 
construction  and  its  line  connections  recommend  it  to  all,  especially  electrical  people. 

There  are  no  fancy  or  difficult  wire  connections  or  weak  electrical  contacts,  the  obviation  of 
which  renders  a  device  of  this  nature  more  positive  and  sure  in  its  action,  and  not  liable  to  get  out 
of  order,  as  is  the  case  with  other  devices  which  were  submitted  to  me  for  test. 

This  Protector,  with  the  new  Smith  Automatic  Auxiliary  Cut-Out  attachment,  makes  it  the 
most  perfect  and  absolute  protector;  and  I  recommend  its  use  upon  all  grounded  and  metallic  cir- 
cuits, telephone,  fire  alarm,  police  signal,  and  such  other  kindred  wires.  The  Brown  Protector  is 
also  a  complete  Lightning  Arrester.  This  statement  is  made  without  fear  or  favor,  and  in  justifica- 
tion of  facts  made  apparent  at  the  recent  electrical  tests  given  in  this  city  under  the  auspices  of  the 
Boston  Fire  and  Underwriters'  Union,  which  I  personally  conducted,  and  at  which  numerous  otner 
devices  were  tested  without  satisfactorv  results. 

D.   KILLECUTT. 
Late  Electrical  Inspector  0/  the  Boston  Fire  Underwriters'  Union. 


Boston,  April  21, 1890. 
The  Brown  Safety  Device  has  been  submitted  to  a  thorough  test,  and  its  efficiency  demon- 
strated. W'M.   BROPHY,  Inspector  New  England  Insurance  Exchange. 

Department  of  Public  Safety,  Bureau  of  Electricity. 
Morris  W.  Mead,  Supt.  0/ Bureau.  Richard  McClatchey,  Asst.  Supt. 

Pittsburg,  Pa.,  May  24,  1890. 
Wm.   H.   Smith.   Esq.,  Gen'l  Manager  Brown  Electric  Protector  Co.,  0/ New  England. 

Dear  Sir  : — I  have  carefully  examined  the  improvement  which  the  Brown  Electric  Protector 
Company  have  lately  added  to  their  Protector,  and  which  applies  especially  to  metallic  circuits. 

Upon  trial  it  proves  to  be  of  great  value.  The  essential  idea  being  in  cases  of  metallic  circuits, 
especially  those  in  fire  alarm  and  police  telegraph  service,  to  throw  the  current  to  ground  both  sides 
of  the  point  wherever  line  may  have  been  burned  by  coming  in  contact  with  wires  carrying  danger- 
ous currents,  thus  automatically  closing  the  circuit  through  the  earth  until  permanent  repairs  can 
be  made,  and  still  leaving  boxes  operative  both  sides  of  the  break. 

This  is  a  valuable  feature  for  city  service  on  all  metallic  circuits,  and  can  be  highly  recom- 
mended. 

This  instrument  is  thus  a  protector  for  both  grounded  and  metallic  circuits. 

Very  respectfully, 

Morris  W.  Mead.  Supt. 


BROWN  ELECTRIC  PROTECTOR  CO., 


of  tntjeew  E:isrGT_,A.isrxoi 


SEND    FOR   CIRCULAR    AND     PRICES. 

GHEST  AWARD! 

FOR    ELECTRIC 

PARIS, 


No.  54   DEVONSHIRE   STREET,   BOSTON,  MASS. 


ONLY  GOLD  MEDAL 


BATTERIES. 


!E3:x:-e>  osition. 

GONDA 


AND 


AXO 


The  Largest  Order  the  U,S,  Government 


Ever  Placed  for  Writing  Machines  was  for  the 

TYPE 


National 


11 


WRITER 


Irrespective    of   price,    the    BEST    and    MOST 
COMPLETE  Writing  Machine  Made. 


1  HE  STANDARD  BATTERIES    nil  H    OF  THE  WORLD. 

E  LECUNQHE  BATTERY  CO.,  149  W.  18th  Street,  N.  Y. 
LD  AND  STOCK  LIFE  INSURANCE  ASSOCIATION. 

THIRTEENTH  YEAR, 

r  Telegraphers  and  Others  in    Electrical  Service. 

ITIATION  FEE,  $1.00.    DUES,  50c  per  Month.  INSURANCE,  $600.00. 
In  Payments  of  $50.00  per  Month  for  One  Year. 
WM.   J.    DEALY.   Secretary, 
■on*  58.)  195   Broadway,   New   York. 

Phe  Telegraphers'  Mutual  Benefit  Association. 

A  FRATERNAL  LIFE  INSURANCE  SOCIETY. 

INSURANCE,    $  1  .OOO. 

TWENTY-THIRD  YEAR. 

"or    Particulars,    Address   THOMAS    E.  FLEMING,    Secretary 
box  3175.  isrsrw  "YO-re: 


T.  F.  CLOHESEY, 

Electrical  Engineer. 


Southwestern  Agent  Detroit  Motor  Company. 


NEW  YORK    LIFE    BLDO, 

Kansas  city,  mo. 

Headquarters  for  Typewriter  Supplies, 

RIBBONS,  CARBON.  MANIFOLD  TISSUES 


ANO     A     FULL    LINE     OF 


TYPEWRITER      LINEN      PAPERS, 

Specially   selected  for  use  on  all  Typewriter  Ma- 
hines.  Please  send  for  sample  books  and  prices  to 

THE  S.  T.  SMITH  COMPANY,  U  Park  Place,  N.  Y. 


SDUiOU     Portable  Office  Case.    SuUlUU 
EVERV  MACHINE  GUARANTEED. 

NATIONAL  TYPE  WRITER  CO. 

Manufacturers  and  Sole  Agents, 

715-719  Arch  St..  Philadelphia.  Pa..  U.S.A. 

Send  for  illustrated  Pamphlet,  giving  facsimile 
of  keyboard 

S.  W.  REESE  &  CO., 

MANUFACTURERS  OF 

Nickel  and  Brass  Name  Plates,  Checks,  &c. 

For  Electrical  Apparatus.    We  make  a  specialty  of 

furnishing  Name  Plates.  &c.  to  manufacturers 

and  dealers.    84-page  Catalogue  free. 

Office,  29  Church  Street,  New  York 


Telegraph  Poles 

I  am  prepared  to  furnish  any  num- 
ber on  short  notice,  both  cedar  and 
cypress.  Parties  wishing  to  buy  will 
save  money  by  civing  me  a  chance  to 
bid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  9th  and  Broadway, 

KANSAS  CITY,  MO. 
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CROSBY  DRY  BATTERIES, 


Electromotive   force,  i  55  volts. 


FOR   OPEN   CIRCUIT  WORK. 


CURRENT    1     TO    10    AMPERES; 


7RA0I 


Advantages  of  the  Crosby  Dry  Battery  for  Open  Circuit  Work. 


The  CROSBY   DRY    BATTERY   is  the    best   Open    Circuit    Battery  in  the    market.    It  possesses  all  the  advantagB 
claimed    for  any   Open   Circuit   Battery,  and    if   capable   of  performing  more  work  than  any  other.     In  addition  to  this,  it  is  the  most 
reliable,  most  compact,  most  durable,  and  simplest  cell  yet  discovered.     It  is  so  constructed  that  it  is  not  destroyed 
'Hink..  seriously  injured  by  short  circuiting,  and  we  are  prepared   to  prove  at  any  time  that  its  power  of  recuperation  is  proportionat 

greater  than  that  of  any  other.     For  Electric  Belts,  Gas  Lighting,  Burglar  Alarms,  Annunciators.  Telephones.  Microphones,  Medical  Electrical  Purposes,  Electric 
Clocks  and  all  the  uses  to  which  Open  Circuit  Batteries  may  be  put.    it  has  no  equal,  whether  it  be  compared    with    Liquid   or   other    Dry  Batteri* 
We  guarantee  depolarization,  absence  of  offensive  crystallization  and  perfect  cleanliness. 

The  CROSBY  BATTERY  is  the  only  Dry  Battery  sold  semi-charged.    It  does  not  work  until  wanted. 


c  st 

d„r 

turn 

■   ,1 
es. 


The  preference  as  between  Liquid 
and  Dry  Batteries  should  always  be 
given  to  the  latter,  provided  the  amount 
of  working  power  required  and  a  constant 
current  can  be  obtained.  No  form  of 
Dry  Battery  has  as  yet  been  placed  before 
the  public,  except  the  Crosby  Dry  Bat- 
tery, which  will  do  the  work  of  VVet 
Batteries  and  give  a  constant  supply  of 
Electricity  sufficient  for  reliable  l  pen 
Circuit  work  at  all  times.  The  ad- 
vantages of  a  Dry  Battery  are  obvious, 
because  wet  Batteries,  of  whatever  form, 
are  constantly  giving  out  offensive  odors 
and  spoiling  everything  with  which  their 
fumes  come  in  contact.  They  are  dis- 
agreeable and  uncleanly  machines,  un- 
sightly in  appearance  and  easily  broken 
and  injured.  The  dosby  Dry  Battery 
is  perfectly  clean,  emits  no  destruct- 
ive gases  or  acids,  and  after  once  being 
properly  connected,  requires  no  atten- 
tion whatever,  while the  Liquid  Batteries 
are  frequently  in  need  of  being  cleaned, 
and  the  solution  used  must  constantly  be 
renewed. 

The  Crosby  Battery  i-  not  affected 
by  temperature:  whether  hot  or  cold,  it 
is  equally  capable  of  performing  the  work 
for  which  it  is  intended. 

The  Crosby  Dry  Battery  is  only  in- 
tended for  Open  Circuit  Work.  If.  how- 
ever,  through    an 

Short  Circuited,  it  recoups  itself. 
This  cannot  be  said  with  equal  truth  of 
any  other  Dry  Battery  known. 


Crosby 
Electric  Company. 


StKI' 


CROSBY  DRY  BATTERY, 

(Patented  April  2d,  1889.) 
NEW     -3TOKBZ,     XT.   S.   -£.. 


This    Battery    is    Sold   Semi-Charged. 

To  Fully  Charge  Battery: — Remove  the  cover  and  pour  in 
SLOWLY  through  the  holes  in  the  top  ONE  GILL  of  pure  water,  divided 
equally  betweeD  the  two  holes.  In  a  few  minutes  the  battery  will  be  ready  for 
nse.  If  found  necessary,  after  a  loDg  period  of  service,  the  battery  may  be 
recharged  in  the  same  manner  To  prevent  corrosion  care  should  be  taken 
not  to  wet  the  brass  connections. 


' 


The  Crosby  D.  y  Batteries  are  maoJ 
factured  in  different  sizes  and  forms,* 
to  suit  the  needs  of  different  purchases 
The  quantity  of  current  required  for  an] 
given  work  can  be  secured  by  a  change  ■ 
the  form  and  size  of  the  battery.  For 
ringing  bells  and  work  of  that  charactea 
the  Cylindrical  Batteries  are  to  be  pre- 
ferred ;  but  in  instances  where  very  lam 
internal  resistances  is  desired,  as  in  tele- 
phone work  and  for  medical  electrical 
purposes,  the  rectangular  form  is  t 
better. 

The  quantity  of  current  in  the  Crosbf 
Dry  Batteries  varies  from  one  to  tei 
amperes,  according  to  the  size  and  -hapfl 
while  the  electromotive  force  remains  cod 
stant  at  1.55  volts. 

To  use  the  Crosby  Dry  Battery  is  to 
approve  and  indorse  it.     It  will  :_• 
feet  satisfaction.    Comparison  with  ot 
batteries  shows  its  superior  qualities. 

Dr.  Schuyler  S.  Wheeler,  in  writ 
of  the  Crosby  Dry  Bat  ery,  - 
have  examined  the  Batteries  sent  to  mj 
from  your  office,  and  take  pleasure  in  a 
suring  you  that  you  are  manufacturing 
first-class  Battery  for  Open  Circuit  Wod 
which,  for  convenience  and  portabilirj| 
has  no  equal.  Its  qualities  of  simpli 
of  construction,  cleanliness,  finish 
general  adaptability  to  the  work  whicl 
such  batteries  have  to  perform  arc  at  tbl 
same  time  equal  to  those  of  any  batter) 
vet  brought  to  mv  noti 


i  ice  of  Flemmuncj's  Electk  -Medical  Instrument  Manufactory.  No.  101  Street,  Philadelphia,  Habcb  - 

)SBT  ELECTRIC  COMPACT,   SEW  YORK: 

firNTLEMEN  :    The  opportunity  of  •  _•  to  you  my  views  in  reference  to  the  Dry  Cells  made  by  your  firm  gives  me  great  pleasure,  and  I  do  not 

describing  my  experience  with  some  of  them.     I  charged  and  connected  one  of  your  N      J-    lare  cells  with  one  of  my  rapidly  interrupted  4-ohiu  .       -         e  primary 

Januar;.  -"      ~        at  4  P.  M.,  kept  running  all  night  and  following  day.  January  20.  when  at  4  P.  M.  it  became  accidently  -  I,  and  remain,    - 

6  P.  M.     The  ceil  ...,j  an,j  allowed  to  recuperate  till  January         "       a.  M..  started  again,  and  left  running  until  February  13,  stopping  during  nigh) 

Thus,  in  defiance  of  a  two-hour  short  circuit,  the  cell  functionated  =  371  consecutive  hours,  a  result  never  before  attained  in  all  my  experience  with  open  circuit 
cells.     The  same  cell,  being  recharged  afterwards,  still  retains  its  working  capacity,  apparently  as  good  as  previous  to  its  tes       _  Very  respectfully, 

[Copt.]  Signed  Otto  Flem>: 

CYLINDRICAL.  RECTANGULAR.  TELEPHONE. 

:ES.  MZ£-    EH    IN.  SIZI  -  HE?-. 

Height         Diam.     Price.  Height.     Width.  Length.     Price.  Height.        Width.       Length.     PriO 

So.  3..  %     x     finches.    (1.30      Mo.  2 5    x     1 ',     x  -     i  _       -    .nee 7-,     x    2J,     x    4_         ?2.fl 

"3 ...  •]_-:-         2.25       Telephone 7>,     x     2         x 

THE   CROSBY    ELECTRIC    COMPANY, 

JUDGE  BUILDING,  FIFTH  AVENUE  AND  SIXTEENTH  STREET,  NEW  YORK. 


THE    ELECTRIC    AGE. 


BERGMANN  &  CO., 

AJ1  Appliances  for  trie  Edison  Electric  Light, 


-A^**- 


ELECTRIC  LIGHT,  COMBINATION  *  GAS  FIXTURES. 

Fixtures  Adapted  to  any  System  of  Incandescent  Lighting. 
CATALOGUES,  SPECIAL  DESIGNS  AND  ESTIMATES  FURNISHED  ON  APPLICATION. 

ARCHITECTS'  DESIGNS  FAITHFULLY  CARRIED  OCT.  CORRESPONDENCE  SOLICITED. 

Office  and  Works :         )  -n  t  -t  t  (  Show  Rooms  : 


**'B    \  New   York. 


292-298  Ave.  B.     )  ~v     *  (65  Fifth  Avenue. 

T.  W.  Wilmarth  <f  Co.,  225  State  Street,  Chicago,  Ills. 
axskhints  ron  orri*.  bii3ctt7h.h:s  in  the:  northwkbt. 


EDISON   MACHINE  WORKS, 


^MANUFACTURERS  0F= 


Weatherproof  Wire,.  J\£a.gnet   Wire.  Jnszzlccted  Iron  Wire. 

A.nniznciator   Wire.  Office.   Wire.  G-cls  Fijctzzre  Wire* 

(R,zzbber- Covered  Llozzse  Wire.  German  Silver  Wire. 

Flexible  Cords.  jlrc  Lamp  Cords.  Tinsel  Cords. 

Telephone,  Telegraph  and  Electric  Light  Cables.  Paragon  Tape. 

Flexible  ^rzzsh  Holder  Cable. 


CT^IMIIES     IF1-     KELLY, 

General  Sales  Agent, 


THE    ELECTRIC    AGE. 


1 


A    GOLD    MEDAL 

At  the  PARIS  EXPOSITION  for 


sLON/> 


TRADE       MASK. 

WIRES  4  CABLES 

For  Telegrapb.Telephono  and  Electrical  Uses. 
THE    OKONITE    CO., 

No.  13  Park  Row,       NEW  YORK. 


ELECTRICAL  NOVELTY  CO. 

MANUFACTURERS   OF 

TELEGRAPH    INSTRUMENTS, 

DEALERS  IN 

ELECTRICAL    SUPPLIES 

AND   CONTRACTORS    FOR 

ALL    KINDS    OF    ELECTRICAL    WORK. 

Patents  bought  and  Inve  tions  marketed  on  commission. 
Correspoi. deuce  invited.      Address, 

f.  >.  BASSETT,Sei.  A  Cicn.  :Ugr.  ELECTRICAL   NOVELTY    CO., 


CHARLES  J.    KINT 

Late  PriH.  EUctrical  Examiner 

Eleo-fcrical    Easrper-fe 
SOLICITOR  OF  DOMESTIC  AND  FORKIM 

45  Broadway,    J 


OEY    STREET. 
NEW    YORK. 


Aldrich   Court. 


Nf 


:jEc:^lt>. 


ANSON IA   BRASS  &  COPPER  CO. 

BOLE    MANCFACTUBEBS    OF 

Cowles'    Patented   Fire-Proof  and  Weather- Proof  Line  Wire. 


EUGENE  T.  LYNCH 

t 

120  BRC"  iy,  N.  Y 

CONSULTING  ELECTRICAL  EIMGI 


VOLUNTEER  COLU 


mmm"^"^' 


;ARYi  MOEN  Co 


SAMPLES     FURNISHED    UPON     APPLICATION- 

Pure  Electric  Copper  "Wire,  bare  and  covered,  of  every  description. 

fareroomi:  19  and  21  Cliff  Street,  Sew  Yerfc;  133  &  135  Wabash  Are.,  Chicago,  m.  Factories :  Ansonla,  Con. 


THE  ELEKTRON  MANUFACTURING  CO., 

79  &  81   WASHINGTON  ST.,  BROOKLYN,  N.  Y. 

MANUFACTURERS   OF   THE 

Perret  Electric  Motors  and  Dynamos. 

AUTOMATICALLY    REGULATED.    UNEXCELLED   IN   SIMPLICITY  AND  DURABILITY. 


Price,  S9< 


THE    ONLY    MACHINES    HAVING 


Laminated    Field    Magnets  of  Softest  Charcoal    Iron, 

By  means  of  which  Higher  Efficiency.  Closer  Regulation  and  Slower  Speed  are  obtained 
than  is  possible  otherwise.     Careful  investigation  invited. 


BRA 

Wai 


DAY'S 

Kerite  Wires  and  Cables, 

For  Aerial.'Underground  and  Suburban  use. 

GEO.  B.  PRESCOTT,  JR., 

General  Manager, 
17    DEY  ST.,  NEW   YORK. 


Applegate's  Electric  Floor  Bat  Manufacturing  Co 

OFFICE    AND    FACTORY: 

N'o.  37  Market  Street,  Camden,  N.  J. 

THE  GREATEST  HOME  PSOTECT10H  YET  I87EHTED. 

SIMPLE!    DUBABLE!    CHEAP!    VALUABLE  1 
For  sale  by   all    Electrical    Suoplv    Houses. 


Standard  Underground  Cable  Co 

ELECTRIC  CABLES,  LIME  &  HOUSE  WIRE. 

General  Offices  :  Westinahouse  Bldg  ,  Pittsburgh.  Pa 
irAECt.  Offices  ->  S   Times  Bld^.      Chicago,  Boom  MS,  The  Rookery 

Send 
/^^*r»^  —  ^m^x       -■<>c.  in 

3eV  /£*?  -°ps 

1  for  onr  , 

new 

Hand 

Book 

So.  XI 


■  Lleht  Cable  ) 


QSSEtS& 


^01- 1  LiHSTRATE.0  C"K'JL*.'R^g7'1 


>1;lm5t. 


(SO   WlreT 


WE    HAVC    EVERY    FACILITY   FOR   ENGRAVING     ELECTROTYPI NG  AND  PRINTING      AND    WILL    CONSIDER 
IT    A    FAVOR    IF    WE    ARE    PERMITTED    TO    ESTIMATE    ON    ANY    WORK    OF  THIS    KIND. 


Transformer   System 

Apparatus   for   Long  Distance  Electric   Lighting. 
THE  ORIGINAL  JACOBS  AND  THE  BEST  OF  THEM  ALL. 

WALTER   K.   FREEMAN, 

150    NASSAU    STREET,  NEW   YORK. 


A   high-grade  wheel  In   every 
essential    qualities   of   the    Expert] 
metal  but  steel  being  used  in  its  > 

THE  BEST  MACHINE  for 

^Ve  make  all  the  popular  style  of 
chines.    Illustrated  Catalogue  free. 

POPE  MFG.  CO., 

77  Frttxlis  St.,  BOSTON.     m  \vau 

ROOKFIELD,   W.,    MAMj| 

of  Screw  Glass  Insulator* 

Jars. S3  Fulf 

DR.  GASSXERS  DRY  BATT1 
best  open  circuit  battt" 
ket.     A.  Schoverling.  Sole 
ufacturer.  No.  Ill  ChamE 

MARSHALL,  WM.,   MANl 
ELECTRIC  C0NDENS1 
Standards  a  Specialty^ 
Rr  om  3  &  4.  Unirersi^ 

LVTRODiCKG  EXTIREIT  XEW 


THE  01 

THE  ACME  lot 

,  IS  MADE  ONLY  BY  Top 

Page  Belting  Company,  Cone 

Branches  :  Boston,  New  York.tj 
Francisco.  Also,  manufacture* 
staple  crrailes  of  Leather  Belting 
Send  for  Illustrated  Catalogue 
treatise  on  belting,  Free,. 


FOB   SALt 


P«t.  Mat.  IS,  1SS9. 


One  15-Light,  50- Y 


I 


"  25 
"  50 
■  75 
••  100 
•■  150 


50 
50 

110 
110 
110 


INCLUDING   LAMPS  AND   H0L 


CORRESPONDENCE    SOLICITED.    SPECIFICATIONS    AND    ESTIMATES    FURNISHED    FREE. 


I.  W.   COLBURN  ft 

FITCHBURG,     MAS 


QEVOTED  TO    | 


I  ELECTRIC  LIGHTINC.ELCCTRtC  POWER 


AND  ALL  PHAS ES  OF  ELECTRI 


VIII— No.    27. 


NEW  YORK,  JULY  5,  1890. 


PRICE  10  CENTS. 


elegmph  Instruments 

AND  SUPPLIES «, 

TEEL  LEVER  KEYS. 

(Solid  Tbunnion). 


EGLESS   PATTEBtJ    STEEL    LEYEB   KEY 


«er  73,000  now  in  nse. 

E    ONLY     PERFECT     KEY. 

H.  Bunnell's  Patent,  Feb.  15th,  1881. 

Beautiful  and  Perfect  Key  suitable  for 
ifinedes)  rever  a  Legless  Key 

tferable.     PRICE,  carefully  boa  • 

/Ktid  by  mail,  to   any  part  of  the 
ed  States,  $2.25. 

A  CARD  TO  TELEGRAPHERS. 

TATION     IS    THE    8INCEBEST    PKAISE. 

my   futile  attempts  to  brt-*k   down  the  well 
stige  of  the  Bunnell  Siecl  Lever  Key,  of  which 
Hare  in  use  in  the  United  States,  our  envious 
^^E  do  not  hesitate  to  resort  eren  to  deliberately 
ippearance  and  presenting  their  productions  as 
ovemtir 

uch  {Ratified  to  be  able  to  point  out  to  tele- 
plain    fact,  bevond  dispute,   that  every  key 
■  <>uniry  to-day  for  which  excellence  is  claimed 
td,  is  simply  more  or  less  a  copy  in  i;en- 
i  ice  or  parts  (but   not  merits)  of  the  original 
^^^pel  Lever  Key."    Without  commenting  further 
i  editable  lack  of  principle  and  pitiful  lack  of 
hich  these  efforts  at  immitation  indicate,  we 
say  that  the  finest  experts  in  New  York  and 
[.refer  the    Bunnell   Key   above  all  others  for 
^H|.  and  that  in  the  late  tournament,  the  immlta- 
were  used   in  several   important  cases 
derin  the  haste  and  excitement  of  the  moment 
immitation  for  the  genuine,  so  closely  was  the 
^^Htppicij.  and  that  the  finest  work  was  done  on 
nuine  Bunnell  Key      We  shall  continue  to  lead  all 
lefortheoperaior'smost  perfect  work, 
I  as  matter  of  course  that  the  imitators 
omewhere  at  our  rear  as  closely  as  they  can. 

.  H.  BUNNELL  &  CO. 

Cortlandt  St.,       New  York. 


THE  E.  S.  GREELEY  &  CO., 

5  and  7  DEY  ST.,  NEW  YORK. 

MANUFACTUBEBS  AND  IMPOBTEBS  OF,  DEALEBS  IN  AND  HEADQUABTEBS  FOB 

Telegraph,  Telephone,  Electric  Light,  District,  Burglar  Alarm, 

ELECTRIC    BELL,    EXPERIMENTAL    AND    GENERAL    ELECTRICAL    SUPPLIES. 

Sole  Manufacturers  of  the  Victor  Telegraph  Instruments. 


Y(l||  make  a  mistake  if  you  don't  buy  your  Elec- 
I  UU  trical  Supplies  from  F.  .V  F..  Cleveland,  O. 
LOOK   AT  THESE   PRICES  : 

S2.00.  Dry  Batteries,  large  size,  83c;  82.00  Iron  Box 
Bells,  3-inch,  49c;  75c.  Bronze  Push  Buttons, 
250. Wood  -Push  Buttons,  assorted, lie;  50c.  Swi  I 
one  P1  11  Hangers' Staples,  per  lb., 

•     00  Leclanche  Batteries,    best    made.   He: 

lioal 
Batteries,  fl.oO.    Send  for  Catalogue  So.  4. 

Fletcher  &  Fletcher  Electric  Co.,  c'0v„tnd' 


J.  B.  S/  BINE, 

COUNSELO    AT  LAW. 


NEW    WHEATSTONE    BRIDGE    SET, 


WITH    FIBRE    SUSPENDED    NEEDLE    AND    REVOLVING   GALVANOMETER  MOUNTED   LN    A    FINELY 

POLISHED   PORTABLE  CASE. 

FRIOE $120.00. 

The  fibre  suspension  of  the  needle  in  this  instrument  secures  extreme  delicacy  of  action,  the 
needle  being  Btrongly  deflected  through  1.1  megohms  with  five  cells  of  Leclanche  Battery. 

The  act  of  closin  g  the  case  releases  the  fibre  from  ajl  tension,  thus  avoiding  much  of  the  risk  of 
rupture  in  transportation. 

The  features  of  a  revolving  galvanometer  and  a  variable  and  removable  damping  and  directing 
magnet,  conduces  to  rapid  work  and  ease  of  manipulation. 

Measures  accurately  from  .01  of  an  ohm  to  1,111,000. 

A  full  Line  of  first-class  Electrical  Measurement  Apparatus  always  in  stock. 

Sole  Agents  for  the  Celebrated  Standard  Electrical   Measurement 
Instruments  of  the  Electrical  Manufacturing  Co.  of  Troy. 

TVe  have  always  in  stock  every  variety  of  Telegraph  Instruments  known  to  the  craft,  as  well  as 
Telegraph  Supplies  of  every  description. 

THE  E.  S.  GREELEY  &  CO., 


5    and    7    DET    STREET, 


1TEOT    YOHK. 


Electrical  P^nts. 


181     BROADWAY, 

New  York. 

Specialty     Electrical      Patents. 


ELECTRIC 

§  LEATHER  BELTI  MSI 


TRADE   MARK 

CHAS.  A.  SCHIEREN  &  CO. 

Manufacturers, 

110  High  St.,  Boston.        45-51  Ferry  St..  X.  Y. 
N\  Third  St.,  Phila.    46  S.  Canal  St  ,  Chicago. 

BLECKERT  &  NELSON, 

Stressors  to  N0YES  BROS., 


MANUFACTUBEBS    OF 


Electric  Light  &  Combination  Fixtures. 


We  make  a  specialty  of  furnishing  the  Trade 
with  Electric  Brackets,  also  EL  ct'roliers,  Port- 
ables, Combination  Brackets  and  Small  Fitures  of 
all  kinds.  Being  manufacturers  we  can  give  low- 
est prices.  Correspondence  solicited. 
Office  and  Wobks,  i  83-87  FIFTH  AVE.. 
'  Chicago,  III. 


R.   E.  GALLAHER     Secretary. 


J.    W.    GODFREY,     GENERAL    MANAGER. 


W.   B.  DOWSE,  Superintendent. 


New  York  Insulated  Wire  Co., 


SOLE   MANOFACTUBEBS  OF- 


WHITE  CORE  WIRES,  B.  D.  WIRES,  COMPETITION  LINE  WIRES,  GRIMSHAW  TAPES,  GRIMSHAW  SPLICING  COMPOUND. 

8ellino  Agents.— Knapp  Electrical  Works.  Chicago,  HI.;  St.  Louis  Electrical  Co.,  St.  Louis,  Mo.;  Southwestern  Electric  Supply  and  Construction  Co., 
Kansas  City,  Mo.;  The  Central  Thomson-Houston  Co.,  Cincinnati,  O.;  Kendall  4  Slade,  Boston,  Mass.;  Fisher  Electric  Co.,  Detroit,  Mich. 


649    e*J    651 


tHO-A.XX**7'.A.'K-,    *J\    TFT. 


/£"  C.  &  C.  ELECTRIC  MOTOR  COMPANY, 

402  and  404  Greenwich  Street,   New  York. 

MOTORS  FOR  HOISTS 


only  motors  in  which  the 
|ic  circuit   forms   a    perfect 

around  the  centre  of  the 
Ira  shaft.  Thus  making  the 
compact  and  efficient  form 
pine  that   can   possibly  be 


OWER  TO  50-L  •    ^  POWER. 
Motors  in  actual  operation, 


MINING  TRAMWAYS. 

Equipment  of  Machine  Shops.  Print- 
ing Offices.  Factories  and  entire 
buildings  with  electric 
power. 


Electrical  Test 

INSTRUMENTS. 

AMMETERS 

•  NO 

VOLTMETERS, 

For  Direct  and 

At  tenia  ting  Currents. 

Queen's   New   Standard   Resistance  Boxes. 

Queen's   New  Portable  Testing-   Sets. 

Complete    Outfits    for    Insulation    Teats, 


THE    ELECTRIC    AGE. 


ELECTRICAL  BOOKS. 


send  for         d.    VAJST   NOSTRAND 

CATALOGUE.  23  Murray  Street.  27  Warren 


CO., 

Street,  new 


H.  H.  WARNER   Pres 


6.  F,  SHAVER,  Vice  Pres. 


J.  L.  LUCKEY.  Secretary. 


H.  J.  FOOTNER,  1 


THE  SHAVER  CORPORATION, 


MANUFACTURERS  OF   THE 


Molecular   Telephone. 

A  NEW  AND  REMARKABLE  DISCOYERY  IN  PHYSICS. 


Private 


ADAPTED   FOR  USE  AS  FOLLOWS: 

Lines    of   2    miles.     Club    Lines   of    10    Stations.    1    mile   circuit.     Factory  Plants  and 
Exchanges  of  100  Subscribers  within  one- half  mile  of  Central  Office. 


Adopted  as  the  standard  by  tie  United  states  GoTernment  after  one  years  trial  at  testing  station  at  Wiiiett's  Point. 

We  are  prepared  to  erect  plants  in  any  part  of  the  United  State?  or  Canada  Subject  to 
Appbotai..  and  will  arrange  with  responsible  parties  to  control  our  system  in  distant  sections. 

We  also  desire  to  call  the  attention  of  the  trade  to  the  Gillette  Magneto  Call  Bel!.  A  ma- 
chine destined  to  supersede  all  others  on  account  of  simplicity  of  construction,  durability 
and  low  cost. 

Eastern  Office:  43  Milk  St..  Boston,  Mass. 


Main  Office :  207  Broadway,  New  York. 


"I  advise  all  parents  to  have  their  boys  and  girls  taught  shorthand  writing  and  typewriting.     A  stenographer  who  can  type-write  his  notes  would  \>e  safer  from  p< 
a  great  Greek  scholar."' — Charles  Reade,  on  "The  Coining  Man." 

Remington  Standard  Typewriter. 


For  Fifteen  Years  the  Standard,  and  to-day  the  most  perfect 
development  of  the  -writing  machine,  embodying  the  latest  and  highest 
achievements  of  inventive  and  mechanical  skill.  We  add  to  the  Rem- 
ington every  improvement  that  study  and  capital  can  secure. 

WYCKOFF,  SEAMANS  &  BENEDIC 


New     York. 


ESTABLISHED     l£3l. 


JOHN     STEPHENSON     COMPANY, 


TRAM    CAR  BUILDERS, 
4J7  E3a«-t  3*7*13.  St.,  nxex^r  Yorls.. 


invite  the  attention  of 

PROMOTERS   OF   ELECTRIC    RAILWAY   ENTERPRISES 

TO   THEIR    SUPERIOR    FACILITIES    FOR    THE    CONSTRUCTION   OF 

TRAMWAY   CAR 

AND  FOR  THEIR  ADAPTATION  TO  THE  VARIOUS  SCHEMES  OF  ELECTRIC 

PROPULSION. 


Awarded  the  Grand  Prize. 


Yost  Writing  Machine 

THE  JEW  AID  HIGHER  STAIDAED. 


PRICE,  $IOO. 


Mr.  Tost,  the  inventor  of  the  two  other 
typewriters  whose  use  is  world-wide,  has 
perfected  this  machine  upon  simplified 
ideas.  No  Ribbon.  Direct  Printing.  Per- 
manent Alignment.  Exhaustively  tested 
and  guaranteed  as  to  Speed.  Strength  and 
Manifold  Power.  Introduction  unp: 
dented.    3.000  adopted  the  firit  year. 
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erious  Charges. — It  is  quite  diftk  ult  to  under- 
id  a  general  press  dispatch  originating  in 
.ton  on  the  26th  of  June.  The  dispatch  in 
•stion  was  to  the  effect  that  the  sum  of 
2,000  was  claimed  as  damages  against  the 
st  End  Street  Railway  Company  for  personal 
iries  sustained  since  January  1st.  It  was  as- 
ed  that  the  plaintiffs  in  nearly  every  case  were 
ired  by  coming  into  contact  with  the  electric 
3.  Such  enormous  claims  and  charges  against 
or  any  other  company  would,  from  one 
idpoint,  indicate  gross  mismanagment  on  the 
t  of  the  operating  company.  Sometimes 
ri  dispatches  are  baseless  in  fact,  but  are  sent 
for  the  purpose  of  unfavorably  affecting  the 
rests  involved,  and  wheiher  this  pa-ticu- 
dispatch  is  founded  on  truth  or  not,  it  creates 
ery  unfavorable  impression  in  regard  to  the 
npany  operating  the  road.  The  Thomson- 
uston  system  is  used  on  the  West  End  line, 
[  while  they  may  be  in  no  wav  responsible  for 
accidents  charged  against  the  railroad  com- 
ty,  it  is  unfortunate  that  their  electric  system 
uld  be  thus  incidentiy  brought  into  the  affair. 

)ne  of  the  Uses  of  Electric  Light — Prof, 
tner,  State  Kntomologist  at  Albany,  has  been 
ting  some  calculations  as  to  the  number  of 
sets  destroyed  in  a  night  by  a  single  elec- 
lght.  He  puts  the  figure  at  100,000  per 
p.  He  states  that  the  electric  light  will  un- 
lbtedly  prove  an  active  agent  in  the  destruc- 
]  ot  insect  life.  If  he  had  only  stopped  there 
would  have  received  the  thanks  of  thousands 
citizens  of  the  State  of  New  Jersey  for  his 
at  discovery,  but  he  did  not.  The  hope  that 
d  the  breasts  of  Jerse)men  that  the  mosquito 
1  included  in  the  great  slaughter  was  blasted 
?n  Prof.  Lintner  paiticu'arly  stated  that  there 
e  no  m^squiios  amone  the  thousands  of  dead 
:cts.  Mosquitos  are  like  thieves  — they  keep 
ty  from  the  light. 


Treating  Ores  by  Electricity. — The  treatment 
of  ores  is  a  subject  of  interest  to  miners,  and  a 
good  deal  has  been  said  of  late  about  the  electro- 
lytic method.  While  the  electric  method  has 
been  much  talked  of  there  his  been,  in  many  in- 
stances, a  good  deal  of  mystery  attached  to  it. 
The  object  of  this,  no  doubt,  was  to  keep  as 
many  as  possible  ignorant  of  the  new  and  better 
method  in  order  that  its  advantages  might  be  en- 
joyed by  a  favored  few.  But  such  a  state  of  af- 
fairs cannot  last  long  these  days  in  this  wide- 
awake land.  It  is  needless  to  say  that  the  air 
of  mystery  and  secrecy  placed  around  the  new 
system  of  ore  treatment  was  absurd,  and 
prompted  only  by  selfishness.  There  is  nothing 
mysterious  about  the  process,  and  any  mine 
operator  may  enjoy  the  great  benefits  derived  by 
the  use  of  the  electrolytic  treatment  if  he  will  but 
invest  in  the  proper  plant.  The  Edison  United 
Manufacturing  Company,  of  this  city,  are  now 
turning  out  dynamos  capable  of  developing  any 
amount  of  current  necessary  for  treatment  of 
ores,  and  are  ready  to  contract  for  everything 
necessary  for  the  complete  equipment  of  such 
a  plant.  They,  moreover,  give  all  the  informa- 
tion required  for  the  successful  operation  of 
such  plants.  Their  knowledge  and  experience 
in  this  line  is  sufficient  guarantee  that  an  equip- 
ment of  this  sort  established  by  them  will  be  a 
financial  success.  We  print  on  another  page  an 
article  that  will  be  read  with  considerable  inter- 
est in  this  connection. 

An  Interesting  Electric  Power  Plant.  —  In 
another  column  a  description  is  given  of  an  elec- 
tric power  plant  to  be  established  near  Portland, 
Me.,  for  the  purpose  of  running  the  machinery 
of  the  Presumpscot  Paper  Mills.  One  mile  and 
a  quarter  above  the  mills  is  a  large  water  power, 
at  which  point  the  electric  generators  are  to  be 
located,  and  their  total  capacity  will  be  4oo-horse 
power.  The  application  of  the  power  at  the 
mills  is  a  novel  and  advantageous  one.  Several 
motors  are  to  be  installed,  each  driving  isolated 
machines,  or  independent  lines  of  shafting.  By 
this  method  great  advantage  is  gained  in  being 
able  to  apply  the  power  to  any  particular  line  of 
shafting,  or  any  one  machine,  and  it  is  practi- 
cally the  same  thing  as  having  an  independent 
steam  engine  in  each  case.  Usually  one  steam 
engine  is  employed  to  drive  all  of  the  machinery, 
and  all  the  shafting  is  in  motion  whether  the 
power  is  all  required  or  not.  By  the  proposed 
method  of  applying  the  electric  power,  however, 
this  will  be  changed  and  the  power  will  be  ap- 
plied just  where  and  when  it  is  needed.  The 
Mather  Electric  Company  are  to  be  congratulated 
on  the  successful  solution  of  the  problem  and 
their  proposed  method  of  distribution  of  power 
will  no  doubt  find  a  large  field  for  application. 

Electric  Lighting. — The  electric  light  com- 
panies of  New  York  City  and  the  Gas  Commis- 
sion do  not  seem  to  be  very  well  mated  as  re- 
gards effecting  a  contract  for  lighting  the  streets 
by  electricity.  For  the  second  time  the  Com- 
mission have  rejected  the  electric  light  bids  as 
being  too  high,  and  they  have  invited  the  electric 
light  companies  to  try  it  again.  In  the  mean- 
time lighting  is  to  go  on  under  the  old  contract. 
One  thing  is  quite  evident,  and  that  is,  the  elec- 
tric light  is  preferred  and  wanted,  or  there  would 
not  be  so  much  dickering.  A  compromise  will 
probably  be  effected  some  of  these  days  ;  in 
the  meanwhile  the  city  is  getting  its  electric 
light  at  the  old  rate. 

Telephone  between  London  and  Paris. — A 
press  despatch  from  Paris,  on  June  26th,  an- 
nounces the  successful  experiment  of  establish- 
ing telephonic  communication  between  Paris  and 
Calais.  It  is  proposed  to  connect  the  Paris  lines 
with  the  submarine  cable  across  the  English 
.  Channel,  which  lands  at  Dover,  England,  and  at 
Dover  the  London  wires  will  be  connected.  In 
this  way  London  and  Paris  will  be  placed  in 
communication  by  telephone.  The  result  of  the 
latter  experiment  will  be  watched  with  consider- 
able interest. 


Electric  Protectors. — In  the  wonderfully  rapid 
development  of  electric  systems  requiring  cur- 
rents of  large  volume,  and  the  dangers  incident 
to  the  accidental  contact  of  telegraph  and  tele- 
phone wires  with  those  carrying  heavy  currents, 
the  necessity  has  arisen  for  some  means  of  pro- 
tecting property  against  these  dangers.  Large 
currents  are  safe  enough  as  long  as  they  are  con- 
fined to  their  natural  channels,  but  if  they  are 
diverted  by  the  accidental  contact  of  a  telegraph 
or  a  telephone  wire,  the  building  or  buildings 
into  which  the  latter  run  are  liable  to  be  fired  if 
no  protective  device  is  used  for  the  purpose  of 
rendering  such  abnormal  currents  powerless  to 
do  harm.  Many  devices  of  this  class  have  been 
invented,  and  most  of  them  have  some  good 
points.  It  is  necessary  however,  to  have  an 
instrument  which  shall  posse-s  every  requirement 
necessary  to  insure  protection  under  all  circum- 
stances. The  Brown  Electric  Protector  which 
we  describe  elsewhere,  is  an  instrument  that  ful- 
fills every  requirement,  and  the  fire  inspectors  of 
Boston  and  Philadelphia  endorse  it  with  the  high- 
est praise.  It  is  simple,  and  yet  most  efficient, 
and  any  building  equipped  with  this  automatic 
safety  device  is  said  to  be  absolutely  proof  against 
the  dangers  above  mentioned.  Such  an  instru- 
ment as  this  is  valuable,  and  when  insurance  in- 
spectors endorse  such  a  device  with  the  praise 
that  they  have  bestowed  upon  the  Brown  protec- 
tor, it  is  safe  to  assume  that  the  instrument  pos- 
sesses merit. 

Interior  Conduit  and  Insulation  Company. — 
Any  meritorious  article  of  trade  does  not  have 
to  wait  long  to  be  recognized  as  such.  The 
American  people  know  and  appreciate  a  good 
thing  when  they  see  it.  This  is  especially  true  in 
a  business  sense,  and  it  is  not  surprising  to  hear 
of  the  good  fortune  of  the  Interior  Conduit  and 
Insulaton  Company.  The  demand  for  their 
goods  is  exceedingly  gratifying,  and  is  constantly 
growing  largrr.  The  company  has  not  long 
been  in  its  new  and  greatly  enlarged  factory,  and 
already,  we  learn  that  their  present  productive 
capacity  is  put  to  its  extreme  test.  The  so-called 
dangers  from  electric  light  wires  are  far  beyond 
the  range  of  possibility  where  these  interior  con- 
duits are  used.  There  are  two  good  reasons  why 
the  Interior  Conduit  and  Insulation  Company 
should  achieve  success  and  renown.  The  first 
is  that  their  goods  have  the  stamp  of  real  merit, 
and  the  second  is  that  the  business  is  conducted 
on  a  fair  and  square  basis  The  policy  is  a  wise 
one,  and  the  advantages  to  be  derived  in  the  use 
of  these  conduits  are  placed  within  the  reach  of 
all. 

British  Institute  of  Electrical  Engineers. — 
Following  the  example  of  the  American  Institute 
of  Electrical  Engineers  in  holding  a  meeting 
away  from  headquarters,  the  Engli-h  society  of 
that  name  propose  to  do  likewise,  and  will  meet 
in  Edinburgh  on  July  15th,  16th  and  17th.  The 
London  ELclruian  in  commenting  on  the  wisdom 
of  this  move  says  :  "  For  the  purpose  of  creat- 
ing local  interest  in  the  objects  of  such  societies, 
as  well  as  for  strengthening  the  community  of 
interests  which  attach  them  to  the  scattered 
members  of  the  profession  they  represent,  no 
more  useful  or  sensible  plan  could  be  devised 
than  this  of  extending  the  meetings  beyond  the 
narrow  boundaries  of  the  central  meeting-house." 

Kemmler. — It  is  now  believed  that  this  unfor- 
tunate man  will  be  launched  into  eternity  by 
the  lightning  process  some  time  in  August.  It  is 
hinted,  however,  that  an  injunction  may  be 
brought  against  the  State  by  the  company  manu- 
facturing the  dynamo  to  be  used,  prohibiting 
the  use  of  the  dynamo  for  such  purpose.  There 
does  not  seem  any  probability,  however,  that 
such  steps  will  be  taken.  If  the  stay  process  is 
kept  up  much  longer  Kemmler  will  die  of  old 
age. 

Electric  Railway.  — It  is  reported  that  a  com- 
pany has  been  organized  for  the  purpese  of  con- 
necting Buffalo  and  Niagara  Falls  with  an  elec- 
tric railway.     The  distance  is  22  miles. 
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AN  IMPROVED   THERMO-ELECTRIC  BAT- 
TERY. 


On  April  15th  last  Mr.  John  Edelkamp,  of 
obtained  letters  patent  on  a  thermo- 
electric battery,  which  is  one  of  the  most  practi- 
cal and  efficient  yet  produced.  The  invention 
consists  of  an  electrode  formed  of  metallic  all 
and  combining  the  same  with  a  protective  outer 
casing  of  baked  clay  sufficiently  hard  to  re-  si 
the  action  of  heat  and  ordinary  handling,  and 
which  is  enlarged  at  the  end  to  be  exposed  to  the 
heat  of  the  furnace. 

In  the  accompanying  drawing  two  of  the  im- 
proved elements  are  shown  as  mounted  in  the 
wall  of  a  furnace,  the  one  being  shown  in  lon- 
gitudinal central  section  and  the  other  in  eleva- 
tion. 

One  of  the  most  serious  obstacles  encountered 
in  the  art  of  generating  electricity  by  means  of 
heat  is  found  in  the  frailty  and  instability  of  the 
elements  found  needful  in  the  construction  of 
a  thermal  battery,  and  in  the  destruction  thereof 
incident  So  their  exposure  to  the  high  tempera- 
ture of  the  furnace.  After  long-continued  ex- 
periments Mr.  Edelkamp  has  succeeded  in 
measurably  overcoming  the  difficulties  in  the 
manner  described. 

Referring  to  the  illustration  : 

A  represents  the  wall  of  a  furnace  of  any  ap- 
proved form  of  construction  adapted  to  receive 
the  elements  of  a  thermo-electiic  battery. 

B  B  are  the  impioved  elements  supported  in 
and  by  the  wall,  so  that  one  end  of  each  shall  be 
fully  exposed  to  the  heat  of  the  furnace  and  the 
opposite  end  be  left  projecting  outward  to  such 
a  distance  as  will  permit  it  to  be  cooled  and 
kept  comparatively  cool  by  extraneous  influ- 
ences. 

The  elements  B  B  are  each  constructed  of  an 
outer  casing  C,  of  fire-clay  or  other  equivalent 
refractory  material,  of  substantially  a  uniform 
thickness  throughout,  and  having  an  enlarged 
base  or  bulb  d  preferably  rectangular  in  form, 
and  an  extended  cylindrical  neck  projecting 
centrally  from  one  side  thereof,  as  shown  in  the 
drawing.  Through  the  walls  of  this  casing, 
near  to  the  opposite  extreme  ends  thereof,  a  ser- 
ies of  electrode-wires_/yy"and^^  are  inserted, 
preferably  fiom  opposite  sides,  to  project  nearly 
to  the  center  of  the  casing,  and  the  several  wires 
thus  projecting  through  the  wall  into  the  casing 
are  united  at  each  end  and  connected  to  the 
single  conducting-wires  H  H,  by  which  the  cir- 
cuit is  completed. 

The  interior  of  the  casing  C  is  completely 
filled  to  its  extreme  outer  end  with  an  alloy  K, 
of  antimony  and  zinc,  to  which,  by  preference, 
cadmium  has  been  added. 

The  composition,  however,  does  not  consti- 
tute a  part  of  Mr.  Edelkamp's  invention,  and  he 
contemplates  the  use  of  a  filling  for  the  extended 
inclosing-casing  C.  of  clay,  or  its  equivalent,  of 
any  suitable  material  or  compound  found  to  be 
efficient  as  an  electrode. 

It  will  be  noticed  that  Mr.  Edelkamp  does 
not  employ  two  distinctive  alloys  in  each 
casing,  as  is  usual  in  the  construction  of  thermo- 
electric cells,  each  to  represent  a  separate  elec- 
trode. During  his  experiments  he  found  that 
the  two  extremities  of  the  element,  constructed 
as  described,  resolve  themselves,  when  exposed 
to  the  action  of  heat  at  one  end  and  of  a  cooler 
temperature  at  the  other,  into  a  negative  and  a 
positive  pole,  respectively,  and  that  the  wires 
g  g  at  the  outer  cooler  end  become  positive, 
and  thoseyyyat  the  inner  heated  end  negative 
electrodes,  and  that  the  efficiency  01  an  element 
thus  constructed  for  generating  an  electrical 
current  is  greater  than  where  the  element  is 
composed  of  two  alloys.  In  constructing  a  pile 
with  these  elements  the  positive  electrodes  at 
the  outer  end  of  one  element  are  connected  by 
the  wire  H  with  the  negative  electrodes  of  the 
next  element  in  the  series,  substantially  as  illus- 
trated in  the  drawing. 

In  the  operation  of  the  device  the  enlarged 
end  of  each  element  is  exposed  to  an  intense 


heat,  while  its  opposite  end  is  kept  compara- 
tively cool,  the  result  being  the  generation  of  a 
current  of  electricity  through  the  element,  which 
will  be  conducted  by  the  connecting  wire  to  the 
next  element  in  order  to  enforce  the  current 
similarly  generated  therein.  Since  the  alloy 
within  the  casing  C  is  fully  protected  and  in- 
closed, its  fusion  or  partial  fusion  within  the 
heated  end  of  the  casing,  when  the  battery  is  in 
operation,  wi  1  not  impair  the  efficiency  of  the 
circuit  or  diminish  the  generation  of  the  current. 
By  the  enlargement  of  the  inner  end  of  the  ele- 
ment the  largest  mass  of  metal  is  exposed  to  the 
action  of  the  heat  in  the  most  compact  form 
with  improved  and  beneficial  results. 

Mr.  Edelkamp  conducted  his  experiments 
and  peifected  his  invention  at  the  factorv  of  E. 
Gothberg,  1 1  s  Cator  avenue,  Greenville,  (lersev 
City.) 

He  had  in  operation  there  a  battery  which 
gave  a  beautifully  clear  and  brilliant  light  from 
a  15-volt  lamp.  Each  cell  has  an  electn  mo- 
tive force  of  .33  vohs.  and  giv«  s  1  •  -  amperes  of 
current.  This  plant  was  an  unique  one.  In  lhe 
day  time  when  heat  was  plenty  and  when  light 
was  not  needed,  the  thermo-generator  was  used 


edelkamp's  thermo-electric  battery. 

to  charge  aciumu  ators,  and  at  night,  when 
light  was  needed,  if  there  was  no  heat  available, 
the  axumulators  could  be  depended  on  for  cur- 
rent 

For  domestic  purposes  this  battery  seems  to 
be  particularly  adapted.  It  can  be  placed  on  an 
ordinary  stove  or  range,  if  no  other  special  heat- 
ing apparatus  is  provided,  and  the  current 
therefrom  utilized  in  any  desirable  manner  :  to 
supply  power  for  light  work,  for  lighting  or  for 
charging  accumulators.  Its  greatest  field  seems 
to  be  in  the  line  of  domestic  work,  but.  of 
course,  it  is  not  by  any  means  limited  to  such 
u-e.  It  is  valuable  anywhere  where  an  electric 
current  is  needed. 

The    ba:  ;st   referred  to  contained  ap- 

proximately 3::  cells,  and  the  whole  thing  did 
not  occupy  a  space  of  more  than  three  feet  in 
diameter  and  as  many  feet  high. 

Indeed  its  comparatively  small  size  and  its 
portab  lity  are  its  striking  features,  and  con- 
sidering its  efficiency,  there  seems  to  be  no  rea- 
son why  this  bafery  should  not  meet  with  a 
great  demand,  particularly  for  domestic  use. 


Electric  Railway. — An  interesting  case  in- 
volving the  introduction  of  an  electric  railway 
has  just  been  decided  by  Judge  Ron  ey,  of  Augusta, 
Ga.  It  seems  that  many  years  ago  the  Au- 
gusta &  Summerville  Railroad  Company  was 
empowered  by  the  city  of  Augusta,  and  incor- 
porated by  the  State  Legislature  to  operate  car9 


in  the  streets  of  Augusta.  The  company  wai 
in  short,  given  the  exclusive  right  to  run  cai 
by  ' '  horse,  animal  or  steam  power "  throng 
specified  streets  of  the  town.  Recently  tl 
Augusta  Railway  Company  was  organized  f«i 
the  purpose  of  building  and  running  a  rot 
operated  by  electricity.  The  older  road  thai 
upon  applied  for  an  injunction  restraining  thene 
company  from  building  the  road,  holding  that. 
alone  had  the  right  to  run  cars  through  the  strofl 
basing  its  argument  on  the  paragaph  in  thefl 
ginal  which  said  that  the  company  should  ha< 
"the  exclusive  right  of  way  through  and  o» 
all  streets  of  Augusta  (except  such  as  specififl 
and  authorizf  s  them  to  construct  their  lines  ai 
to  operate  thereon  railway  cars  and  carriages 
be  drawn  by  horse,  animal  or  steam  power. "  TI 
very  minute  specification  of  their  rights  wastht 
weak  point,  and  the  judge  properly  held  ■ 
•'the  grant  of  the  exclusive  right  of  way  for  8 
purpose  of  building  a  street  railway  to  opeia 
cars  thereon  to  be  drawn  by  horse,  animal 
steam  power,  does  not  prevent  a  subsequent gJJ 
to  use  electricity.''  In  conclusion,  he  adnufl 
the  exclusive  right  of  the  company  as  far 
cified,  but  would  not  admit  an  implied  contru 
As  a  court  once  said  in  a  well-considered  opinB 
"  Let  it  once  be  understood  that  exclusive  gran 
carry  with  them  implied  contracts,  and  we  sfl 
be  thrown  back  to  the  improvements  of  the  1; 
century,  and  be  obliged  to  stand  still  uniil  t 
claims  of  the  corporation  are  satisfied,  a: 
shall  prevent  the  States  to  avail  themselvJ 
the  lights  of  modern  science,  and  to  parts 
of  those  benefits,  which  are  now  adding  tol 
wealth  and  prosperity  and  the  convenience  ai 
comfort  of  every  other  part  of  the  civilized  woifc 

The  Coming  Steamer. — The  Pall  Mall  Gaze 
was  looking  far  into  the  future  when  it  saw  tl 
1 '  Coming  Steamer, "  which  it  describes  as 

She  will  be  over  a  quarter  of  a  mile  in  iena 
and  will  do  the  passage  from   Sandy   Hook 
Liverpool  in  thirty  six  homs.  being  one  night  o 
She  will  be  driven  by  electricity,  and  in 
fashion  as  to  keep   railway   time,    despite  s 
or  fog. 

Passengers  can  be  secured  by  flash  photo 
Edison's  patent — and  the  ticket  will  includej 
op  ra  stall,  or  a  concert  ticket,  or  a  se 
church  pew — the  opera  house,  concert  hall  a 
church  being  all  on  board.  A  covered  rinjT 
horse  exercise  will  be  provided  and  a  raol 
trai  k  for  fast  trotters.  A  base  ball  ground  a 
tennis  courts  will  also  form  a  portion  of  the 
traction.  For  business  men  a  stock  exchai 
will  be  operated,  the  quotations  being  poj 
from  the  tickers  every  two  minutes  on  the  vi 
tion  system.  The  leading  papers  of  all  cou 
will  be  reprinted  each  morning  by  the  ele 
reflection  system. 

A  spacious  conservatory  containing  the  ( 
est  flowers  of  all  climates,  will  afford  an  agr< 
lounging  place,  and  bouquets  will  be  provl 
gratis.  As  at  Monaco  and  Monte  Carlo,  a  st 
of  apartments  will  be  laid  out  for  play,  tl 
kept  open  all  night — a  sumptuous  supper 
costliest  wines,  free.  English  tailors  and  si 
makers  will  be  in  attendance,  and  clothes 
be  made  and  finished  during  the  passage. 

The   millinery   department    will    contain 
French  fashions  of  the  previous  day.  ar.d 
tumes  will  be  confectioned  while  the  ship  is 
route,  and  delivered  complete  on  arrival  at  do 
Accommodation    will  be    furnished    for 
passengers. 

The  Lighting  of  Brussels. — The  commi 
appointed  by  the  Communal  Council  to  r 
upon  the  various  proposals  made  for  the  tfl 
ing  of  the  city  by  electricity,  has  reported  aga 
them  on  all  financial  grounds.  Fresh  otters 
invited,  and  should  none  be  found  satis  act 
the  authorities  will,  it  is  expected,  undertake 
lighting. 

A\  Electric  Light  Company  for  the  Isu 
Man. — A  company  has  been  registered  uT 
Isle  of  Man.  with  a  capital  of/:  to  d 

on  the  business  of  an  electric  light  companj 
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THE    ELECTRIC    AGE. 


AN  IMPROVED  TELPHER  SYSTEM. 


Mr.  Charles  J.  Van  Depoele,  of  Bost  >n,  Mass  , 
is  just  been  granted  letters-patent  on  new  and 
;eful  improvements  in  telpherage  systems. 

In  the  accompanying  drawings,  Fig.  i,  repre- 
:nts  a  view  in  elevation,  showing  a  system  of 
ible-conveymg  apparatus.     Fig.   2,  represents 

top  plan  view  of  the  supporting  and  driving 
heels  and  connections.  A  represenis  the 
otor-car  upon  which  is  mounted  an  electro- 
mamic  motor  a.  This  car  is  supported  by 
rong  metallic  arms  B  B,  extending  upward 
erefrom,  and  secured  at  their  upper  extremi- 
2S  to  the  axles  b  of  a  pair  of  grooved  support- 
g  and  diiving  wheels  C  C.  which  travel  upon 
st  ong;  metallic  cable  D.  The  conductor  D  is 
mnected  directly  to  the  source  of  electricity 
rough  a  manual-switch  E  anc'  conductor  t, 
jd  the  main  cuirent  is  led  to  the  motor  from 
le  of  the  traction  wheels,  and  is  turned  to  a 
cond  (negative)  conductor  F,  through  a  small 
Idit'Onal  roller  f,  whi.h  is  insulated  from  the 
st  of  the  frame  but  in  connection  with  the 
otor-circuit. 

G  and  H  are  two  separate  vehicles  in  the 
rm  of  buckets,  within  whiih  the  freight  to  be 
imported  by  the  system  is  deposited.     The 


sired  to  empty  the  buckets  by  inverting  them, 
said  arm  L  will  strike  against  a  stop  placed  to 
receive  it,  and  by  so  doing  will,  through  the  re- 
maining inertia  of  the  moving  buckets,  com- 
pletely invert  them. 

At  the  same  time  that  the  buckets  are  in- 
verted the  arm  K  will  operate  to  throw  the  arm 
K'  and  shift  the  commutator  brushes  and  p'ace 
the  motor  in  condition  to  start  back  automati- 
cally with  its  load  of  inverted  bucket*. 

In  each  of  the  main  carrying  wheels,  included 
in  the  train,  a  lining-  of  rubber  or  some  other 
such  material  is  inserted,  which,  being  some- 
what elastic  in  its  nature,  will  very  greatly  in- 
crease the  tractive  power  of  the  wheels  on  the 
cable  and  counteract  the  great  tendency  to  slip 
on  up-grades,  or  when  the  cable  is  wet  or  icy, 
and  will  a'so  greatly  decrease  the  wear  there- 
upon, and  in  that  manner  very  much  prolong  its 
life. 

Fig  2  shows  three  sets  of  carrying  wheels  I, 
all  connected  by  links  M.  Upon  the  axles  h, 
sprocket  wheels  O  are  placed,  and  upon  these 
sprocket  wheels  are  placed«ndless  link  chains  Q. 

All  the  supporting  wheels  throughout  the  train 
are  positively  connected,  as  shown  in  the  illustra- 
tion, thus  the  total  tractive  force  is  used  for  the 
propulsion  of  the  train. 


ON  THE  TREATMENT  OF   ORES  BY  THE 
ELECTROLYTIC  METHOD. 


FIG.     I. 
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VAN    DEPOELE  S    IMPROVED    TELPHER    SYSTEM. 


tckets  are  prevented  from  jostling  against  each 
her  in  any  way  changing  their  relative  posi- 
)ns  by  means  of  connecting  rods  J,  which  are 
aced  upon  and  extend  between  the  pivotal 
ipports  of  each  of  the  buckets.  Each  bucket 
further  provided  with  a  protecting  boss  j  near 
i  lower  edge,  upon  which  bosses  are  secured 
her  connecting  rods  J,  from  the  foremost  one 

which  extends  a  rod  K  which  is  formed  with 
slot  k  in  its  free  end  which  engages  a  pin  k  2, 
:tendu;g  from  a  pivoted  lever  arm  K,  mounted 
Jon  the  bearing  of  the  armature-shaft  of  the 
otor,  said  lever-arm  being  in  position  to  en- 
ige  a  projection  k,  extending  from  the  com- 
utator-brush  carrier,  by  means  of  which,  when 
e  buckets  are  dumped  to  dscharge  their  con- 
nts,  the  condition  of  the  said  commutitor- 
ushes  will  be  revers<  d  by  the  thrust  of  the  rod 

against  pin  k.  the  direction  of  rotation  of  the 
mature  of  the  motor  reversed  and  the  train 
irried  back  to  its  starting-point.  From  the  last 
ik  J,  extends  an  arm  L,  and  when  the  train 
is  reached  the  end  of  its  route,  where  jt  js  de- 


Upon  the  said  armature  shaft,  or  upon  the 
plain  bearing  T  is  journaled  the  inner  end  of  the 
link  K',  attached  to  the  reversing  rod  K,  and  to 
the  extremity  of  the  aimature  shaft  isattached  a 
gear-wheel  /,  which  meshes  with  a  gearwheel 
/',  mounted  upon  an  independent  shaft  U,  se- 
cured to  the  motor  frame  and  provided  with  a 
sprocket  wheel  u,  which  is  connected  by  a  link 
belt  Q'  with  the  sprocket  wheel  q  upon  the 
axts  of  the  supporting  wheels  C  C  of  the 
motor. 

The  carrying  wheel  C'  of  the  motor  is  shown 
as  all  meial,  in  order  that  it  may  act  as  a  travel- 
ing contact  to  take  the  current  from  the  main 
conducor  D  to  the  motor. 

1  he  motor  caniage  is  provided  at  its  front  end 
with  a  pr<  jection  V.  As  the  train  returns  to  its 
original  position  the  projection  V  will  strike  the 
switch  E,  throwing  it  off  the  contact  point  I, 
and  thus  breaking  the  current  and  stopping  the 
motion  of  the  motor  and  buckets.  By  turning 
the  switch  the  current  is  restored  and  the  train 
starts  00  another  trip. 


A  well-known  writer  states  in  his  work  on 
metalurgy,  and  in  reference  to  the  electrolytic 
treatment  of  ores,  that  : 

"During  the  past  forty  years  many  attempts 
hive  been  made  to  extract  metals  from  their  ores 
by  electrolysis,  and  many  ingenious  processes 
have  been  deviled,  but  few  of  these,  so  far  as  we 
are  aware,  have  proved  successful.  Some  of  the 
earlier  investigations  of  Bunsen,  Sainte-Claire, 
Deville,  and  Bacquerel  are  of  special  importance 
as  indicating  the  general  principles  upon  which 
such  electrolytic  operations  may  be  conducted  ; 
there  is  little  doubt,  however,  that  much  has  yet 
to  be  done  before  the  separation  of  the  metals 
from  their  ores  will  attain  the  position  of  a  really 
practical  branch  of  electro  chemistry.  We  have 
noticed  in  the  cases  of  copper  refining  by  the 
wet  way,  that  many  attempts  were  made  in  this 
direction  long  before  a  commercially  successful 
application  of  the  electrolytic  method  was  ar- 
rived at,  and  we  still  hope  and  believe  that  elec- 
tricity will  yet  be  practically  employed  in  ex- 
tracting metals  from  their  ores ;  indeed,  some 
trials  which  we  have  recently  made  in  this  con- 
nection are  at  least  of  a  very  hopeful  character." 

This  paragraph  could  now  well  be  eliminated 
from  his  work.  Electrical  engineering  firms 
for  the  past  three  years  have  given  this  branch 
of  the  science  great  attention,  and  with  the 
result  that  their  efforts  in  constructing  dynamos 
especially  adapted  for  this  work  have  been  suc- 
cessful. The  United  Edison  Company,  with 
their  unusual  facilities  for  the  manufacturing  of 
generators,  promptly  exploited  this  field,  and  are 
now  turning  out  dynamos  to  develop  any 
amount  of  current  requisite  for  the  capacity  of 
the  works  treating  the  ores. 

Many  mine  owners  and  operators  of  existing 
plants  treating  ores  in  the  old  method  have, 
from  time  to  time,  been  considerably  exercised 
in  their  minds  on  reading  and  hearing  reports  of 
the  marvellous  statements  that  have  appeared, 
about  the  output  of  the  establishments  already 
provided  with  plants  for  treating  copper  ore  elec- 
trolytically. 

1.  The  pureness  of  copper  deposited. 

2.  The  recovery'  of  the  gold  and  silver  ob- 
tained by  no  other  method. 

3.  The  cheapness  of  production. 

4.  The  ready  sale  of  the  product. 

These  statements  are  so  far  true,  but  the 
owners  on  investigating  the  matter  have  had 
great  obstacles  thrown  in  the  way,  getting  no 
information  as  to  the  construction  of  the  plants, 
and  being  told  that  the  method  is  altogether 
done  in  a  secret  manner.  This  consequently 
has  dampened  their  ardor,  and  they  have  returned 
to  their  old  system  of  conducting  their  opera- 
tions. But  it  may  be  at  once  stated  that  there  is 
no  real  secret  process.  Owners  of  electrolytic 
plants  have,  however,  only  adopted  the  ordi- 
nary wise  and  business  caution  of,  when  they 
have  a  good  thing,  keeping  it  as  far  as  possible 
to  business.  The  United  Edison  Company,  with 
a  thorough  knowledge  of  the  whole  system,  can 
now  contract  with  parties  to  furnish  them  with  a 
complete  plant,  including  motive  power  and 
generators,  baths,  pumps,  and  with  all  neces- 
sary information  for  conducting,  with  financial 
success,  the  operations  of  treating  any  ores  by 
the  electrolytic  method. 


Object  to  Electric  Light  Poles.  —  A  small 
riot  occurred  at  Schuylerville,  New  York,  on 
June  2 1st,  over  the  right  to  set  poles  for  electric 
lighting  in  front  of  a  church.  The  parishioners  ob- 
jected to  their  being  placed  there,  but  the  elec- 
tric light  men  went  to  work  and  dug  the  holes. 
As  fast  as  they  were  dug,  however,  the  church 
people  filled  them  up.  A  row  ensued,  during 
which  the  air  was  filled  with  missiles.  After  a 
good  deal  of  lively  scuffling  order  was  restored. 
No  serious  injuries  were  reported. 


THE    ELECTRIC    AGE. 


THE  DELANY  IMPROVED  LINE  ADJUSTER. 

The  accompanying  cut  represents  the  latest 
improved  Line  Adjuster  and  Break  Repeater,  in- 
vented by  Mr.  P.  B.  Delany.  of  South  Orange. 
N.  J.  The  principle  of  operation  is  the  same  as 
i  i  the  original  instrument,  but  important  im- 
provements have  been  made  in  the  mechanical 
construction.  A  toothed  wheel,  and  spring 
contact,  takes  the  place  of  the  segments  and  the 
trailing  finger.  This  instrument,  when  once 
adjusted  cannot  change,  and  is  in  every  respect 
a  perfect  machine. 

Its  operation  is  as  follows  :  On  the  end  of  the 
armature  lever.  /,  is  formed  a  pallet,  />,  which 
operates  an  escape  wheel,  e,  on  shaft  S.  On 
the  end  of  this  shaft  is  a  toothed  wheel 
which  revolves  in  the  direction  of  the  arrow 
when  the  armature  lever  is  moved  forward  or 
back  by  the  make  of  the  local  circuit.  When 
the  lever  comes  back  a  tOTh  engages  the  end  of 
contact  spring  C,  pressins  it  away  from  contact 
screw,  d,  thus  breaking  the  main  circuit  until 
the  tooth  passes  off  the  end  of  the  spring,  allow- 
ing it  to  snap  back,  and  close  the  circuit  again 
at  contact  screw,  d.  When  the  armature 
lever  is  attracted  the  wheel,  w,  turns  as  before, 
but  its  teeth  being  so  arranged  that  none  engage 


nous  corridors  and  passages.  In  order  to  obviate 
any  risk  of  a  total  extinction  of  the  light  from 
any  cause,  the  wiring,  which  will  require  alto- 
gether about  15  miles  of  conductor  is  arranged 
with  alternate  lamps  on  different  circuits  sup- 
plied by  separate  engines  and  dynamos,  and  a 
special  feature  will  be  the  arrangement  of  the 
1  ghts  in  the  various  offices  in  each  of  which  all 
the  connections  will  be  made  with  twin  flexible 
conductors  which  wi  1  start  from  a  distributing 
box  over  the  door  and  run  ?eparate'y  to  the 
pendant  lamps  across  the  ceiling*  on  the  surface 
of  the  plaster,  the  twin  cables  being  held  in  place 
by  small  insulating  eyes.  This  airangement  has 
be  n  specially  d<  signed  to  suit  the  construction 
of  the  building,  in  nhich  all  the  floors  are  of  the 
parquet  desciiption  laii  on  solid  concrete,  and 
the  exigencies  of  the  police  requirements  which 
necessitate  from  time  to  time  alterations  in  the 
positions  of  the  lights. 

It  was  at  one  time  proposed  to  obtain  current 
from  one  of  the  public  supply  companies  but 
having  regard  to  the  large  size  of  the  instal  ation 
and  the  importance  cjf  the  lighting,  being entiiely 
independent  of  labor  disputes  or  such  other 
troubles  as  might  affect  an  outside  source  of  sup- 
ply, it  has  now  been  determined  to  put  down  a 
special  generating  plant  with  which,  on  the  con- 
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DELANY  S    IMPROVED    LINE    ADJUSTER. 


the  contact  spring  c,  on  the  forward  movement 
of  the  armature  lever,  the  circuit  remains  closed. 
The  line  is  only  opened  when  the  relay  breaks 
the  local  circuit  of  the  Adjuster,  and  the  lever, 
/.  comes  to  its  back  limit.  It  will  be  obvious, 
therefore,  that  when  a  key  is  opened  at  any 
station  of  the  line,  the  main  circuit  is  also  broken 
for  an  instant  by  the  adjuster,  or  break  repeater, 
wherever  it  may  be  placed  in  the  circuit.  The 
effect  of  this  short  break  when  an  adjuster  is 
placed  at  each  end  of  the  line  is  to  open  the  line 
at  both  ends,  and  thus  allow  all  the  relay  arma- 
tures alpng  the  line  to  be  pulled  back  by  their 
adjusting  springs,  so  that  the  operators  must 
know  that  the  line  is  in  use.  The  relays  can 
also  work  on  a  lower  adjustment,  enabling  the 
operator  to  receive  with  greater  ease,  and  more 
correctly. 

Recent  experiments  have  demonstrated  that 
an  adjuster  placed  in  the  middle  of  a  wire  having 
a  heavy  "escape''  improves  the  working  to  a 
very  marked  degree.  It  acts  as  a  repeater  of  all 
the  breaks,  and  renders  through  working  pos- 
sible, when,  otherwise,  the  line  would  have  to 
be  abandoned. 

These  instruments  are  in  use  on  the  wires  of 
the  Erie,  Del,  Lack,  and  Western,  Chesapeake  and 
Ohio,  Fitchburg,  and  Lehigh  Valley  Railroads, 
and  are  giving  very  satisfactory  result> 

Electric  Lighting  of  New  Scotland  Yard. — 
The  new  central  offices  of  the  Metropolitan 
Police  on  the  Embankment,  London,  are  being 
fitted  throughout  with  the  electric  light.  Al- 
together some  1.260  incandescent  lamps  will  be 
employed  to  light  the  300  rooms  and  multitudi- 


siderable  scale  required,  it  will  be  po  sible  to 
manuracture  the  electric  energy  at  a  price  con- 
siderably below  the  7%.d.  per  unit  demand  d  by 
the  supply  companies. 

The  generating  plant  will  consist  of  three 
Lancashire  boilers  and  four  sets  of  engines  at.d 
dynamos,  having  a  c<  mb  ned  power  of  some  160 
electrical  horse  power,  and  will  be  placed  in  a 
special  underground  engine  house  excavated 
out-ide  the  imin  building,  so  as  to  avoid  the 
possibility  of  the  noi^e  or  htat  causing  any  nui- 
sance in  the  la'ter. 

There  will  also  be  a  battery  of  accumulators 
capable  ol  maintaining  200  lights  for  nine  hours 
when  the  engines  are  at  rest. 

The  installation,  which  will  be  one  of  the 
large^-t  and  most  complete  of  the  k  nd  in  London, 
is  being  carried  out  to  the  spec  fication  ol  Mr. 
A.  A  Campbe  1  Swinton,  who  has  b:en  appoint- 
by  the  Home  Office  to  superintend  the  whole 
undertaking. 

Phonographic  Companies  Consolidated.  —  The 
trustees  of  the  New  York  Pnonographic  Com- 
pany and  the  trustees  of  the  Metropo'itan  Phono- 
graph Company  met  in  Poughkeepsie,  X.  V., 
June  25th.  and  ratified  an  agreement  entered 
into  by  the  trustees  of  each  company  for  th-  con- 
solidation of  the  two  companies.  The  name  of 
the  consolidated  company  is  the  New  Vork  Pho- 
nograph Company,  and  the  trustees  elected  fur 
the  fir-t  year  are  John  P.  Haines  John  D.  Chee- 
ver,  Richard  Tounley  Harris.  Noah  Davis  W. 
Seward  Webb.  William  Fahnestock  and  John  L. 
Martin.  The  office  of  the  new  company  will  be 
located  here. 


The  Mather  Electric  Co.  of  Manchester, 
have  just  closed  through  their  New  Eng 
agents,  Claflin  A  Kimball,  ol  B>  ston,  an  imp*] 
tant  electric  power  contract,  by  means  of  whi  J 
e  e  trie  power  is  to  be  applied  in  a  new  mant  I 
to  commercial  use.  1  he  plant  will  be  used  j 
run  a  large  part  of  the  Cumberland  and  P: 
sumpscot  Pap  r  Mills  belonging  to  the  firm  of  j 
D.  Warren  &  Co.,  of  Bi  ston.  These  mil] 
wheh  are  the  largest  paper  mills  in  the  wonj 
arc  situated  on  the  Presumpscot  River,  aboJ 
four  mile-  from  Portland,  Me.  :  about  one  anc| 
quarter  miles  above  the  mill  there  is  a  large  wav, 
power  belonging  to  the  mills,  which  the  fii, 
have  for  a  long  time  wished  to  utilize  in  sori) 
way  at  their  mi  Is,  but  up  to  the  present  time  hai 
been  unable  to  do  so,  as  there  seemed  to  be  1 
feasible  way  of  transmitting  the  power,  but  I 
the  contract  just  closed  with  the  Mather  Electa 
Co.  the  problem  has  been  solved.  At  the  fai 
in  the  river  will  be  placed  the  generating  statii 
where  there  will  be  five  generators  capable 
delivering  80-horse  power  each,  thus  having 
combined  capacity  to  deliver  400  horse-powc 
thi*  power  will  he  then  carried  to  the  mill,  1 
miles  below,  and  there  d  stributed  througho 
the  mill,  driving  motors  of  4C-horse  power  c 
pacity  each.  The  motors  will  drive  i-olat« 
machines  or  lines  of  shafting  as  the  case  may  b 
and  as  each  motor  can  be  stopped  and  started 
will  it  can  be  easily  seen  that  the  power  can  I 
used  in  the  most  convenient  and  economic 
way.  In  general  these  motors  will  have  to  ri 
from  6  o'clock  on  Monday  morning  to  6  o'c'o< 
on  Saturday  night,  night  and  day  without  a  stoj 
this  is  the  most  severe  service  that  machinei 
can  be  put  to  and  shows  the  confidence  th 
manufacturers  are  beginning  to  have  in  electf 
machinery  in  general  and  in  the  apparatus 
the  Mather  Electric  Co  s  manufacture  in  pa 
ticular.  The  contract  was  awarded  to  the  Math 
Electric  Co.  after  a  long  and  sharp  contest  ;  tl 
electric  apparatus  of  all  the  large  companies  w; 
successfully  investigated  by  electrical  engine* 
in  the  interest  of  Messrs.  S.  D.  Warren  &  Co.,  ar 
the  award  was  made  upon  the  very  high  rep 
tation  which  the  electrical  goods  manufacture 
by  the  Mather  Electric  Co.  has  obtained  amoi 
those  who  are  capable  of  judging. 

Th'S  plant  will  be  the  first  of  its  kind  in  Ne 
England  and  it  is  the  beginning  of  what  w 
doubtless  be  a  very  large  field  for  the  appl  c 
lion  of  electric  power.  By  means  of  elecb 
power  thus  applied,  manufacturers  can  loca 
the  r  mills  at  points  on  ralroads  or  other  |  lac 
where  most  convenient,  and  can  still  have  < 
the  benefits  of  cheap  water  power,  they  can  di 
tribute  their  power  as  is  most  convenient  in  d 
ferent  parts  of  their  mill  building  and  will  e 
tirely  rid  themselves  of  steam  plants  and  the 
accompanying  annoyances.  By  thus  distri 
uting  their  power  around  the  mill  they  wil  avo 
long  and  heavy  lines  of  shafting  and  save  tl 
power  required  to  run  them,  they  will  also  ha' 
their  power  uider  complete  control  at  the  poi 
wheie  the  power  is  used,  and  will  thus  be  ab 
to  economize  their  power  to  the  greatest  extei 
starling  or  stopping  a  motor  as  the  power  is  1 
quired  for  actual  use. 

The  Waltham  Watch  Co.  have  just  placed  th» 
order  for  another  increase  of  their  already  mai 
moth  electric  light  plant.  They  have  order 
through  Claflin  &  Kimball,  agents  of  the  Math 
Electric  Co  ,  an  increase  of  i.coo  lights,  th 
making  a  total  dynamo  capacity  of  3,000  lam 
and  a  total  number  of  lamps  hung  of  neai 
4,000,  all  of  the  Mathersystem.  This  plant  wh< 
completed,  will  be  by  far  the  largest  electric  pla 
in  a  single  manufacturing  building  in  the  count! 

Electric  Railways. — All  the  street  railroa 
in  Louisville,  Ky. .  are  now  controlled  by  a  Ne 
York  syndicate  and  will  be  run  by  electricix 
There  are  thirty  miles  of  road  in  the  city. 


THE    ELECTRIC    AGE. 


SMALL  ELECTRIC  MOTORS. 


The  question  is  frequently  asked,  '■  if  electric- 
ity can  be  utilized  as  power  for  running  heavy 
machinery,  why  can  not  small  motors  be  made 
for  domestic  work,  such  as  running  sewing  ma- 
chines, etc.?"  There  is  only  one  answer  t  ■  this 
question,  and  that  is  small  motois  are  made 
for  just  such  purposes.  There  are  hundreds 
and  thousands  of  housewives  in  the  land  who 
would  be  glad  to  have  their  sewing  machines 
run  in  this  manner;  but  they  do  not  know  that 
s  '^all  motors  can  be  had  for  such  work. 

I  he  demand  for  motors  for  light  work  has 
grown  to  such  proportions  that,  the  manufac- 
ture i  f  small  machines  has  become  an  import- 
ant industry.    The  Elektron  Manufacturing  Co., 


FIG.     I. BATTERY    AND    CONNECTIONS. 

of  Brooklyn,  have  acquired  a  very  worthy  repu- 
tation for  the  goods  ot  this  class  they  turnout. 
They  have  just  issued  a  little  pamphlet,  intended 
for  those  who  are  not  familnr  with  electrical 
matters.  Information  concerning  their  batteries 
and  Perret  motors,  which  is  the  name  of  those 
manufactured  by  this  company,  is  given  in  the 
plainest  language  with  a  view  to  popularizing 
their  goods.  In  the  accompanying  illustration 
Figure  i  shows  the  type  of  battery  used  for  driv- 
ing small  Perret  motors.  The  figure  also  shows 
the  connections  between  the  battery,  switch  and 
motor. 


FIG.    3.  — FAN  OUTFIT. 

Figure  2  shows  a  Perret  motor,  attached  to  a 
sewing  machine.  The  Perret  motors  are  well- 
known  to  be  the  most  efficient  and  best  made 
machine  in  the  market,  and  it  is  also  the  sim- 
plest. It  received  the  highest  award  at  the  Uni- 
versal Exposition  of  1889,  at  Paris. 

One  of  the  latest  adaptations  of  small  electric 
motors  is  for  driving  small  fans.  A  fan  outfit  is 
a  great  luxury  in  warm  weather,  and  one  of 
these  fans,  run  by  a  Perret  motor,  can  be  placed 
in  any  convenient  place  in  a  room^  and  will, 
when  in  operation,  give  a  delightfully  cool 
breeze  when   wanted.      The   demand   for  these 


fan  outfits  is  growing  at  an  astonishing  rate. 
There  is  nothing  like  them  for  the  sick  roo-n, 
house  or  office,  and  the  comfort  that  can  be  de- 
rived from  their  operation  must  be  expe  ienc  ed 
to  be  appreciated. 

Figure  3  shows  one  of  these  fan  outfits,  which 
are  ornamental  as  well  as  useful. 

The  Perret  motors  are  made  in  all  siz-s  up  t  > 
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FIG.    2. — MOTOR  ATTACH KD  TO  SEWING    MACHINE. 

20  h.  p.  The  battery  motors  are  adapted  to  run- 
ning dental  engines,  jewelers'  lathes,  surgical 
drills,  jig  saws,  working  models,  graphophones 
and  phonographs,  as  well  as  sewing  machines 
and  fans. 

The  Utica  Belt  Line  Railway. — The  Utica 
Belt  Line  Railway,  at  Utica,  N.  Y. ,  recently  put 
in  operation  under  the  Thomson-Houston  elec- 
tric railway  system,  is  a  fine  piece  of  construc- 
tion which  embraces  more  than  a  few  conditions 
not  found  in  ordinary  electric  railway  construc- 
tion work.  The  total  length  of  track  is  20  37 
miles.  Six  80  horse  power  Thomson-Houston 
railway  generators  are  now  in  daily  use.  The 
station  switch-board,  which  contains  the  aux- 
iliary appliances,  is  very  handsome,  and  finely 
constructed  throughout.  The  car  equipment 
consists  of  twenty-five  cars,  each  equipped  with 
two  15  horse  power  Thomson-Houston  railway 
motors. 

The  Tablochkoff  Candle. — One  of  the  earliest 
electric  lights  used  in  practice,  was  the  Jabloch- 
koff  candle.  It  was  invented  by  a  Ru-sian  mili- 
tary officer  of  that  name,  in  1872.  As  late  as 
1880,  twenty-five  hundred  of  the-e  candles  were 
used  in  Paris  for  street  lighting  ;  and  though 
finally  superseded  by  better  methods,  it  will 
always  possess  a  historical  inteiest  on  account 
of  its  success  and  popularity  in  the  early  history 
of  electric  lighting. 

In  Favor  of  Electricity. — The  Brooklyn  City 
and  Newtown  Railroad  Company  has  mortgaged 
all  its  property  for  $2,ooo,oco.  It  is  stated  that 
this  has  been  done  in  order  to  introduce  elec- 
tricity as  motive  power. 

The  Wire  Crusade.  —  During  the  crusade 
against  overhead  wires  in  this  city,  last  year, 
some  American  Rapid  Telegraph  wires  shared 
the  fate  of  the  others.  Suit  for  damages  was 
brought  against  the  Mayor,  Commissioner  of 
Public  Works  Gilroy,  and  the  Board  of  Electrical 
Control.  The  case  was  on  June  25th  decided  in 
favor  of  the  defendants. 


The  company  controlling  the  new  page  print- 
ing system  are  slowly  but  surely  branching  out 
and  making  itself  known  before  the  public. 
Three  of  the  principal  railroads  in  Boston,  and 
others  in  other  cities,  have  put  their  experts  to 
examine  the  system,  and  they  have  each  time 
reported  in  favor  of  adopting  it  for  railroad  ser- 
vice. It  is  especially  adapted  for  this  kind  of 
work,  since  it  does  away  with  the  necessity  of 
maintaining  an  expert  operator  at  every  station. 
The  system  can  be  operated  by  any  person, 
since  the  action  is  essentially  that  of  a  type- 
writer,  and  the  message  is  printed  in  page  form 
simultaneously  in  the  presence  of  the  operator 
and  at  any  number  of  stations  on  the  line.  The 
action  of  receiving  is  entirely  automatic,  and  the 
presence  of  the  operator  is  not  necessary  for  the 
reception  of  a  message. 

A  very  valuable  feature  of  the  system  is  its 
ability  to  drop  off  messages  in  any  number  of 
stations  desired,  which  strongly  recommends  it 
to  railroad  companies  and  news  associations. 

The  system  has  been  operated,  with  perfect 
results,  between  Boston  and  Washington,  drop- 
ping off  a  copy  at  New  York. 

As  a  solution  of  the  problem  of  cheap  tele- 
giaphy  for  the  U.  S.  Postal  Telegraph  System, 
Postmaster-General  Wanamaker  advocates  the 
system.  He  personally  operated  the  instruments 
in  Washington  and  sent  a  message  to  New  York. 

The  svstem  may  be  seen  in  practical  operation 
at  171  Broadway,  N.  Y. ,  and  113  Devonshire 
street,  Boston. 


SOME  NEW  AND  YALUABLE  BOOKS. 

Electric  Transmission  of  Energy,  and  its 
Transformation,  Subdivision  and  Distribution. 
— A  practical  hand-book,  by  Gilbert  Kapp,  C.  E. 
Second  Edition,  348  pages;  illustrated;  12 
mo.,  price  $3.00. 

This  book  is  the  most  complete  work  of  its  kind 
extant.  It  is  profusely  illustrated,  and  the  sub- 
jects are  covered  in  a  most  thorough  and  practical 
manner. 

Electric    Light    Installation  and  the  Manage- 
ment of  Accumulators. — A  practical  hand-book, 
by  Sir  David  Salomons,   Bart.,    M.  A.,  Assoc. 
Inst.  C.  E.     Fifth  edition,  revised  and  enlarged 
99  illustrations;  348  pages,  price  $1.50. 
This  is  a  very  valuable  book  on  these  important 
subjects,  and  the  information  is  fresh  and  timely. 
Electric   Bells  and  all  About  them,  by  S.  R. 
Bottone,  second  edition,  Revised. 
A  practical  hand-book  for  practical  men,  with 
over  100  illustrations.     Price  50  cents. 
The  Elements  of  Electric  Lighting. — By  Philip 
Atkinson,  A.  M.,  Ph  D.  260  pages,  104  illustra- 
tions.    Price  $1.50. 

All  the  principal  systems  of  electric  generation, 
measurement,  storage  and  distribution  are  fully 
described,  and  altogether  it  is  one  of  the  most 
practical  and  interesting  books  on  the  subject  ever 
brought  out.  These  books  and  all  others  on  elec- 
trical subjects  are  for  sale  by  the  the  Electric  Age 
Publishing  Company,  5  Dey  street,  New  York. 
Send  for  our  book  catalogue. 


Mules.  —  "  What  shall  we  do  with  our  mules?  " 
is  a  question  that  perplexes  Louisville,  Ky., 
street  railroad  authorities  just  now.  Twenty- 
three  hundred  of  these  docile  quadrupeds  will 
be  out  of  emp'oyment  ere  long,  when  electric- 
ity becomes  the  propelling  power  on  the  street 
railroads  in  that  town.  We  should  not  be  sur- 
prised to  hear  of  a  good  deal  of  "  kicking  "  as  a 
result  of  this  wholesale  lockout. 

The  Mikado's  Phonograph. — Recent  advices 
from  Tokio,  Japan,  state  that  a  phonograph, 
made  by  Mr.  Edison  expressly  for  the  Mikado 
and  presented  to  him  last  week  by  Edison's 
representative,  has  been  set  up  in  the  Mikado's 
palace,  and  the  monarch  is  delighted  with  it. 


THE    ELECTRIC    AGE. 


THE  BROWN  ELECTRIC  PROTECTOR. 

The  adage  that  an  ounce  of  prevention  is  worth  a  pound 
of  cure  is  applicable  to  the  use  of  large  electric  currents  as 
well  as  any  thing  else.  It  is  easier  to  prevent  a  thing  from 
happening  when  we  know  that  it  will  happen  if  we  do  not 
take  proper  precautions  to  prevent  it,  than  it  is  to  applv  a 
remedy  after  it  has  happened.  We  take  precautions  to  pre- 
vent boiler  explosions  as  far  as  possible,  knowing  that  death 
and  destruction  may  result  if  we  neglect  to  do  so.  The  same 
is  true  in  the  handling  of  electric  currents  of  large  volume. 
Every  one  now  knows  that  if  large  electric  currents  are  not 
confined  to  their  proper  channels  damage  will  result.  Up 
to  a  comparatively  recent  date  these  currents  in  getting 
a-tray  accidentally  have  caused  death,  and  destruction  to 
property  simply  because  no  protective  devices  had  been  em- 
ployed. Lately,  however,  the  necessity  for  such  devices 
having  become  manifest,  instruments  of  this  class  have  been 
broughtout  by  the  score.  Each  inventor  naturally  claims  that 
his  is  the  best,  but  when  the  practical  test  is  applied  many 
fail  to  perform  their  functions  reliably,  or  not  at  all.  When 
a  really  reliable  and  efficient  instrument  of  this  character  has 
been  put  to  the  test  and  proved  its  merit  the  fact  is  worth 
knowing.  That  is  why  we  call  the  attention  of  our  readers 
to  the  Brown  Electric  Protector.  It  is  a  thoroughly  proved 
protector,  and  has  been  adopted  by  the  Pensylvania  Railroad 
Company  and  endorsed  by  the  Inspector  of  Insurance  Patrol 
and  Electric  Lighting  for  the  Philadelphia  Board  of  Fire 
Underwriters.  The  Gamewell  Fire  Alarm  Telegraph  Com- 
pany have  no  less  than  50,000  of  these  instruments  in  use. 
This  extensive  application  of  the  device  is  indisputable  evi- 
dence that  it  has  merit.      No  one  would   order   50,000  in- 


or  reduced,  and  when  at  the  point  of  safety  the  instruments 
protected  are  again  brought  automatically  into  circuit,  this 
also  applies  to  atmospheric  electricity  or  lightning.  The 
total  resistance  of  the  instrument  is  about  4,  an  ohm. 

The  Brown  Electric  Protector  Company,  of  New  England, 
with  heaquarters  at  54  Devonshine  street,  Boston,  are  the 
manufacturers  of  these  valuable  instruments. 


WESTERN  NOTES. 


Interior  Conduits — The  Interior  Conduit  and 
Insulation  Company  are  making  daily  car-load 
shipmemts  of  tube  throughout  the  country.  The 
new  underground  tube  seems  to  have  met  with  a 
great  deal  of  success.  The  tests  made  at  Detroit 
have  given  a  great  deal  of  satisfaction.  This  com- 
pany has  a  contract  for  furnishing  the  underground 
conduits  for  St.  Paul  and  Minneapolis,  and  they 
have  also  sold  several  thousand  feet  to  the  Penn- 
sylvania R.  R.  Co..  for  their  underground  work. 
They  have  made  quite  a  shipment  of  material  to 
Japan,  on  orders  received  from  there,  and  will 
probably  make  a  shipment  to  Germany  during  the 
coming  week.  The  company's  new  and  com- 
modious quarters  now  enable  them  to  turn  out 
tube  in  large  quantities  although  they  have  not  as 
yet  succeeded  in  catching  up  with  the  orders,  but 
it  is  probable  that  this  will  be  done  before  the  mid- 
dle of  the  coming  month,  as  the  output  has  been 
increased  tenfold.  The  initial  job  of  this  com- 
pany, the  Shoreham  Apartment  House,  Washington, 
D.  C. ,  owned  by  the  Hon.  L.  P.  Morton,  has  now 
been  in  operation  about  eight  months  and  never 
has  given  any  trouble  since  the  plant  was  turned 
over  to  the  purchaser.     That  it  is  an  unqualified 


THE  BROWN  ELECTRIC  TROTECTOR. 


struments  of  any  kind  without  first  knowing  that  they  were 
efficient  to  fulfill  every  requirement. 

The  accompaying  illustration  shows  the  Brown  Electric 
Protector  with  the  Smith  attachment  to  be  used  on  fire  alarm 
circuits. 

I  he  Brown  Electric  Protector  assures  absolute  protection 
to  property,  telephones  and  telegraph  instruments  from  fire 
and  destruction  by  abnormal  electric  currents  from  electric 
light  wires  and  lightning.  The  manufacturers  claim  the  su- 
periority and  preference  of  this  instrument  over  all  others 
for  the  reason  that  it  does  its  work  better  than  any  other 
similar  device  in  existence  and  affords  absolute  protection 
against  a  wider  range  of  dangerous  currents,  also  presents 
no  weak  electric  contacts  whereby  the  service  of  any  line 
upon  which  it  may  be  used  can  possibly  be  impaired. 

After  an  exhaustive  investigation  of  electric  protectors 
the  Pennsylvania  R  R.  Co.,  has  adopted  the  Hrown  instru- 
ment and  equipped  the  Broad  street  and  all  the  other  station 
buildings  and  offices  throughout  the  city  of  Philadelphia  with 
them;  it  is  also  exclusively  used  by  the  same  Railroad  Com- 
pany at  Harrisburg,  and  by  the  Union  Transfer  Company, 
Adams  Express  Co.,  and  many  others  of  Philadelphia. 

The  following  description  explains  the  instrument  here- 
with illustrated.  Any  abnormal  current  that  may  be  in- 
troduced into  a  building  by  reason  of  a  telegraph,  telephone 
or  district  wires  coming  in  contact  with  electric  light  wires 
or  lightning  must  first  pass  into  the  Protector,  through  the 
German  silver  or  fusible  wire,  thence  through  the  coil  of 
Electric  Magnet,  magnetizing  the  core  thereof,  attracting 
the  armature  whereby  the  instruments  protected  are  shunted 
from  the  circuit  and  the  abnormal  current  is  carried  direct 
to  the  giound  and  concentrated  entirely,  upon  the  German 
silver  wire  which  action  causes  the  same  to  fuse  and  com- 
pletely open  the  line. 

A  milder  abnormal  current  which  might  by  continuous  and 
cumulative  action  injure  the  instrument  and  possibly  cause 
fire,  is  automatically  grounded  until  such  current  is  broken, 


success  is  evidenced  by  the  fact  that  Mr.  Morton  is 
now  preparing  to  build  an  extension  of  the  Shore- 
ham  house  and  it  is  specified  by  the  architects 
throughout  the  entire  new  building.  As  this  com- 
pany is  not  doing  any  construction  work,  the 
architects  desire,  as  a  special  favor  that  it  shall  be 
put  in  under  their  supervision. 

Ammeters  and  Voltmetfrs.  — We  learn  from 
Queen  &  Co.,  of  Philadelphia,  that  in  consequence 
of  the  great  demand  for  Ayrton  ft  Perry's  Mag- 
nifying Spring  Ammeters  and  Voltmeters,  they 
have  much  increased  their  already  large  stock  of 
these  instruments  and  can  fill  orders  for  all  the 
regular  ranges  without  delay.  The  cardinal 
points  in  these  instruments  are  portability,  free- 
dom from  magnets,  hence  they  are  not  affected 
by  dynamos,  direct  reading  scales,  which  are  at 
the  same  time  proportional  throughout.  That 
the  Ayrton  ft  Perry  meters  are  appreciated  is 
shown  from  the  great  demand  for  them  during 
the  last  few  years.  They  have  been  and  are  now 
used  very  extensively  on  electric  railroads. 

Subway  Manhole  Explosion.  —  On  the  morn- 
ing of  June  24th  a  subway  manhole  at  the  corner 
of  1 2th  street  and  6th  avenue  blew  up  and  did 
some  damage  to  the  street  in  the  immediate  vi- 
cinity. One  man  was  slightly  hurt.  The  sub- 
way was  used  for  telephone  wires,  none  of  which 
were  harmed  The  accumulation  of  gas  was 
the  cause  of  the  explosion,  and  the  manhole, 
which  was  of  the  old  style,  had  no  means  for 
ventilation. 

Pleased  with  America.  —  "Zis  is  lofely,"  cried 
the  Neapolitan  immigrant  as  the  manhole  ex- 
ploded. "So  like  ze  Vesuvius.  I  feel  quite  at 
home.'' 
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The  Findlay  Glass  &  Carbon  Co  ate  moving 
their  factory  from  Findlay.  Ohio,  to  Peru,  Ind. 
They  will  greatly  increase  their  facilities  and  are 
putting  in  new  machinery.  They  have  secured 
three  acres  of  ground  for  their  factory  and  will 
be  supplied  with  natural  gas.  Mr.  C.  H.  Cone, 
the  Chicago  representative  of  this  company,  sa*s 
they  will  probably  be  in  full  running  order  by 
the  first  of  August. 

The  Western  Power  Construction  Co.  are 
now  settled  in  their  new  quarters  at  144  Adams 
street,  Chicago.  A  noticeable  feature  of  the 
new  office  is  the  desk  occupied  by  Mr.  W.  P. 
Adams  the  manager  of  the  company.  This  is  a 
handsome  piece  of  furniture,  of  antique  oak,  and 
very  large,  and  is  one  of  the  finest  desks  in  any 
office  in  the  city.  The  company  report  the  clos- 
ing of  several  contracts  of  considerable  size  this 
week,  one  with  Edison  Local  Company  for  200 
H.  P.  capacity. 

A  Big  Dynamo. — Mr.  Foree  Bain  is  construct- 
ing a  machine  of  large  size  at  his  electrical 
works,  for  use  in  generating  power  for  coal 
mining,  at  What  Cheer,  Iowa.  This  generator 
is  designed  to  furnish  a  current  of  300  amperes 
at  a  pressure  of  250  volts,  being  of  100-horse 
power  capacity.  The  armature  of  the  machine 
is  wound  with  No.  4  wire  and  the  fields  with 
No.  15,  and  the  weight  of  the  machine  complete 
will  be  about  11,000  pounds.  The  dynamo  is  a 
comtant  potential  one,  and  will  run  on  6co  revo- 
lutions. It  is  provided  with  self-oiling  boxes, 
and  wi  1  be  a  handsome  machine  throughout 

New  Storage  Battery  Car. — In  filling  an  or- 
der received  from  the  Millborough  (Kentucky) 
Street  Railway  Co. .  thePumpelly  Storage  Battery 
Co.,  of  Chicago,  contracted  with  Mr.  Rae  of  De- 
troit to  put  in  his  improved  15  H.  P.  motor  and 
truck.  The  car  was  fitted  out  in  Detroit  with  99 
Pumpelly  batteries.  The  batteries  themselves 
.were  connected  up  in  a  peculiar  manner  intro- 
duced  by  Mr.  Osborne  of  the  Pumpelly  Co., 
that  is  in  parallels  of  25  and  48  and  in  series  of 
96.  A  switch  of  four  sections,  each  section  con- 
nected with  the  set  of  batteries  in  parallel  is  em- 
ployed. These  switches  are  placed  one  at  each 
end  of  the  car  so  that  they  can  be  used  in  which- 
ever direction  the  car  is  running.  This  car 
made  several  trial  trips  in  Detroit  last  week, 
which  were  entirely  successful.  The  battery 
equipment  of  the  car  cost  about  S750,  and  Mr. 
Hill,  manager  of  the  Pumpelly  Co  ,  say^  it  cer- 
tainly represents  a  life  of  2*^  to  3  years.  This 
car  will  shortly  be  running  regularly  on  the 
Millsborough  line,  and  will  no  doubt  be  waiched 
with  interest,  as  this  is  the  first  application  of 
the  Pumpelly  battery  to  traction  work. 

Mr.  James  E.  Wilson,  Superintendent  of  the 
Western  Power  Construction  Company,  left  for 
the  East  this  week  on  a  two  weeks'  business 
trip.  Mr.  Wilson  wi  1  visit  Boston.  New  Vork 
city,  and  will  stop  at  the  Mcintosh  &  Seymour 
factory,  Auburn.  N".  V..  in  the  course  of  his  trip. 

Chicago  Electric  Club. — The  annual  banquet 
of  the  Club  was  held  at  the  club  rooms,  on  the 
evening  of  June  27th,  and  was  an  enjoyable 
occasion.  The  banquet  presided  over  by  Vice- 
President  Kempt,  was  served  in  Kinsley's  large 
banquet  hall.  Covers  were  laid  for  a  hundred 
guests.  The  menu  was  as  follows  :  Cream  of 
Asparagus,  Sheny  ;  Whitefish.  Maitre  d'Hotel, 
Cucumbers,  Parisian  Potatoes,  Sauternes  ;  Fillet 
of  Beef  Jardiniere,  Pommes  Chateau,  Claret ; 
Maraschino  Punch  :  Cutlets  of  Green  Turtle, 
Baked  Tomato.  Champagne  ;  Cold  Ham  in  Aspic, 
Lettuce  Salad,  Ice  Cream,  Cakes,  Coffee,  Cigars. 
After  the  banquet  an  adjournment  was  had  to  the 
club  parlors  where  two  very  interesting  papers 
were  read,  one  by  Prof.  J.  E.  Siebel  on  "Thermo- 
chemistry in  Relation  to  Flectro-Motive-Force." 
the  other  by  Mr.  J.  K.  Pumpelly,  on  "The  Stor- 
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age  Battery  in  Traction  Work."  As  these  papers 
appear  in  full  elsewhere  they  need  not  be  com- 
mented upon  here.  Afcer  the  reading  of  the 
papers  the  club  adjourned  to  Kinsley's  bal'room, 
where  dancing  was  the  order  of  the  evening. 
The  affair  was  pronounced  a  success  in  spite  of 
the  extremely  warm  weather,  and  it  is  to  be  hoped 
will  be  repeated  at  more  frequent  intervals. 
Among  those  present  were,  Alex.  Kempt  and 
two  ladus,  S.  J.  Keese  and  wife,  of  Los  Angeles, 
L'al. ;  M.  A.  Knapp  and  lady,  W.  J.  Buckley 
and  ladv,  K.  McClennan  and  wife,  J.  B.  Carney 
and  wife,  F.  E.  Degenhardt  and  wife.  George 
CuttrT,  wife  and  lady,  G.  A.  Harter,  W.  H.  Hard- 
in_,r,  C.  M.  Spalding.  H.  L.  Reiwitch,  A.  Scheible, 
J  B.  Payne,  J.  K.  Pumpelly,  T.  G.  Grier,  W.  B. 
P.  arson,  Ernest  Hoefer,  D.  B.  Dean.  W.  A. 
Kiedler.  B.  E.  Sunny,  C.  G.  Armstrong,  E.  R. 
C  olius.  F.  DeLand,  W.  A.  Hosey,  R.  E.  Lee, 
H.  A.  Armstrong,  J  W.  Dickerson,  G.  M.  Smith, 
Geo.  Buckley,  H.  R.  Hickson,  W.  F.  Collins,  F. 
L.  Peiry,  F.  M.  Ireland,  W.  W.  Nichols,  A.  C. 
Durborow,  jr.,  Chas.  E.  Gregory,  W.  S.  Boyd, 
Geo.  C.  B  iley. 

F.   M.   I. 

THE  STORAGE  BATTERY  IN  TRACTION  WORK.* 


BY    J.    K.   PUMPELLY. 

When  I  had  the  honor  of  addressing  you  a  short  time  ago, 
I  attempted  to  show  how  useful  storage  batteries  could  be 
made,  and  to  what  extent  economy  could  be  effected  by 
them.  The  question  was  then  asked,  why  it  was  that  storage 
batteries  had  thus  far  failed  to  realize  the  predictions -made 
concerning  them.  Thisquestion  I  propose  to  answer,  basing 
my  remarks  upon  actual  tests  that  have  been  made  in  street 
car  traction,  the  most  difficult  probably  of  all  work  they  have 
been  set  to  accomplish.  Allow  me  before  we  proceed  to 
consider  dry  daia  that  have  been  lately  compiled  with  great 
care  and  expense,  to  lead  you  along  a  line  of  thought  which, 
a  short  time  ago,  occurred  to  me,  while  watching  the  in- 
candescent light  hanging  over  my  head  late  at  night,  long 
after  the  dynamo  has  ceased  its  rapid  revolutions,  when  the 
fires  had  gone  out  beneath  the  great  boilers,  and  the  engineer 
had  retired  to  his  well-earned  rest.  Where  did  this  light  come 
from  ?  Even  the  most  advanced  electrician  might  have  asked 
this  question.  I  was  seated  in  my  library  at  this  late  hour. 
but  knew,  of  course,  that  four  floors  below  me  and  several 
hundred  feet  away,  fifty-five  boxes,  filled  with  water  and  lead 
and  a  little  sulphuric  acid,  s'ood  on  shelves  in  rows,  con- 
nected toge.her  like  yoked  cattle  at  the  plow,  and  that  at 
the  opposite  ends  of  thee  boxes  were  wires,  to  which  the 
glass  over  my  head  was  fastened,  and  through  which  passed 
a  little  thread  of  carbon  fibre,  and  inside  of  this  glass  what 
nature  abhors — a  vacuum. 

This  little  thread  of  carbonized  fibre  gave  a  steady,  un- 
changing light  throughout  the  room.  What  made  it  ?  The 
mysterious  forces  of  nature  had  been  at  work.  Electricity 
created  by  the  dynamo  had  pu.-hed  its  way  into  the  liquid 
surrounding  these  plates  of  lead,  piled  up  in  the  little  boxes, 
and  had  lorn  apart  the  atoms  and  molecules  of  hydrogen  and 
oxygen,  of  which  water  is  made.  It  forced  the  one  to  seek 
something  to  contend  with,  at  one  side  of  the  box.  Tlure 
it  held  them,  constantly  keeping  up  this  tearing  asunder  of 
atoms,  hour  after  hour,  until  there  were  no  more  atoms  to 
be  torn  apart  or  fight  with.  These  atoms  constantly  struggl- 
ing to  reconibine,  find  a  means  through  a  bridge  of  wires,  and 
although  powerful  obstacles  are  in  the  way  in  the  shape  of  the 
arched  carbon  fibie,  the  struggle  is  so  great  that  in  the  effort 
to  cross  the  resisting  bridge,  light  and  heat  are  the  results. 
And  so  these  contending  atoms,  hundreds  and  even  thousands 
of  feet  away,  exerted  nearly  a  twellth  of  a  horse  power  over 
my  head. 

To  return,  why  with  all  this  force  at  hand,  and  under 
control  of  man,  has  there  been  such  failure  in  street  car 
work  ?  Let  us  study  well  the  problem,  and  by  the  experience 
of  practical,  earnest  men  determine  whether  we  ought  not  to 
charge  ourselves  with  much  of  the  failure  ;  we  may  find  that 
the  obstacles  to  success  come  from  the  outside,  and  not  from 
the  batteries  themselves. 

We  have  given  our  young  horse  too  much  to  do.  Could 
we  have  understood  the  language  of  our  straining  overworked 
street-car  horse  or  the  more  patient  mule,  we  would  have 
known  long  ere  this  how  varying  is  the  traction  work  on  a 
street  car.  To  show  this  I  will  read  extracts  from  A.  Rec- 
kenzaur.'s  very  elaborate  paper  on  electric  traction. 

I  have  also  enlarged  two  of  his  profile  designs  of  the  vary- 
ing street  railway  horse  power  called  out  in  a  trip  of  forty- 
three  miles  and  the  corresponding  current  needed  to  supply 
this  power,  so  that  you  may  better  realize  the  facts. 

These  data  were  made  on  a  street  car  carrying  sixty  cells. 
The  electro-motive  force  in  starting  was  160  volts,  and  at. 
average  throughout  the  entire  trip  of  257  volts,  *.  e.,  160 
volts  at  starting  and  154  at  the  end  of  the  trip,  occupying, 
with  stops,  a  period  of  6  hours. 

Mr.  Henry  Hughes  deduced  from  experiments  on  tram- 
ways a  tractive  resistance  of  about  26  pounds  per  ton  ;  often 
more,  occasionally  less.  Such  high  resistances  as  these  are 
readily  accounted  for,  when  it  is  considered  that  the  flanges. 

*  Paper  read  at  the  Annual  Banquet  of  the  Chicago  Electric  Club. 


of  the  wheels  frequently  takea  bearing  on  the  bottom  of  the 
grooves,  or  on  the  dirt  imbedded  therein,  at  the  same  time 
that  the  wheels  roll  on  the  surface  of  the  rail,  for  thus  the 
wheel  rolls  on  two  different  radii  simultaneously  and  grinding 
of  surfaces  in  contact  must  result.  It  may  occur  that  one 
wheel  is  running  on  its  proper  bearing  surface,  while  the 
other,  belonging  to  the  same  axle,  has  it  flange  touching  the 
bottom  of  the  groove,  when,  by  virtue  of  different  circum- 
ferential velocities,  additional  friction  is  introduced.  Some- 
times the  rails  are  a  little  out  of  guage.  All  these  circum- 
stances augment  the  traclive  force  requisite  with  grooved 
rails.  The  horse,  if  he  could  speak,  would  be  a  good  witness; 
but,  failing  his  verbal  evidence  the  dynamometer  has  been 
consulted.  Better  than  the  mechanical  dynamometer,  how- 
ever, is  the  ammeter.  A  dead  beat  ammeter  indicates 
instantly  the  slightest  variations  of  tractive  resistances,  and  I 
venture  to  say  that  it  will  be  through  the  judicious  and  more 
frequent  applications  of  this  instrument  that  material  improve- 
ments, both  in  the  peimanent  way  and  in  the  rolling  stock  of 
electric  tramways,  will  be  effected. 

In  order  to  ascertain  the  amount  of  energy  used  on  elec- 
tric cars,  I  have  made,  in  conjunction  with  the  Electric  Car 
Company  of  America,  a  long  series  of  systematic  tests  both 
on  an  experimental  track,  built  for  this  purpose,  as  also  on 
the  public  roads  under  all  sorts  of  conditions  of  traffic. 
Whilst  on  the  experimental  track  we  could  run  at  any  speed 
we  liked,  and  without  stoppages,  on  the  public  streets  we 
were  confined  to  the  speed  of  horse  cars  in  front  and  behind 
us,  besides  taking  up  and  putting  down  passengers  and  regu- 
lating our  vehicle  to  ihe  general  traffic  of  some  of  the  busiest 
streets  of  Philadelphia. 

This  experimental  track  was  laid  in  an  irregularly  shaped 
yard  and  it  was  intended  to  represent  as  difficult  aline  as  is 
likely  to  occur  in  actual  practice.  Its  entire  length  was 
1.005  feet>  lne  en<'>  being  so  joined  that  the  cars  could  circu- 
late continually.  Five  and  a  quarter  journeys  round  this 
track  represented  a  mile  run.  There  were  four  curves;  two 
of  50  feet  radius,  one  of  33  feet,  and  one  of  100  feet. 
Tangent  with  the  33-foot  curve  was  a  gradient  of  4. 89  per 
cent.  rise,  which  descended  on  the  other  side  at  the  rate  of 
5.8  per  cent.,  and  joined  the  curve  with  a  radius  of  100  feet. 
If  we  have  to  overcome  a  gradient  of  1  per  cent.,  or  1  foot 
in  100,  the  resistance  due  to  gravity  will  also  be  22  4  pounds 
per  ton;  therefore  we  shall  require  about  5  H.  P.  to  pull 
this  car  up  a  gradient  of  1  in  100.  With  a  2  per  cent,  rise 
the  power  will  be  three  times  as  great  as  on  the  level,  and, 
roughly  speaking,  each  per  cent,  of  grade  demands  as  much 
energy  as  the  propulsion  of  a  given  weight  on  a  horizontal 
road  if  the  speed  is  to  be  constant. 

Much  that  I  have  read  to  you  may  have  been  glanced  over 
by  most  of  you  before  ;  perhaps  you  may  not  have  had  the 
time  to  study  and  compare  the  variousdata,  hence  I  presumed 
even  at  the  chance  of  wearying  you,  to  bring  it  before  you  so 
that  it  can  be  discussed  at  length.  You  will  see,  however,  by 
the  practical  notes  of  Mr.  Reckenzaun,  that  the  condition  of 
the  track  and  road  bed,  and  the  quickness,  watchfulness  and 
coolness  of  the  switchman  on  the  car  platform  has  much  to 
do  with  the  success  of  electric  traction,  especially  when  a 
stored  power  is  used.  This  last  quality  in  the  driver  or  man 
who  controls  the  out-put  of  current,  who  knows  by  experi- 
ence what  he  needs  and  what  is  wasteful,  can  make  use  of 
storage  batteries,  economical  or  otherwise.  A  car  has  lately 
been  filled  up  with  batteries  at  the  order  of  the  Middle- 
borough  Land  Co.,  of  Kentucky,  which  is  completely  con- 
trolled by  the  switchman.  The  batteries  are  connected  in 
parallels  of  25  aside  from  the  regular  series  connections,  and 
as  100  cells  compose  the  outfit,  the  switch  is  divided  into 
sections  of  four  with  resistance  between  each  section  to  pre- 
vent flashing  when  rapid  changes  are  made  under  a  strong 
current.  Thus  the  switch  acts  much  as  does  the  steam 
throttle  in  the  hands  of  the  engineer. 

To  give  the  first  impulse  for  a  start,  25  cells  of  the  battery 
are  thrown  into  circuit  with  the  motor,  which  is  thus  saved 
from  heating  or  straining  and  at  the  same  time  feeds  the  im- 
pulse of  magnetization  which  starts  the  revolutions.  The 
counter  E.  M.  F.  which  begins  to  be  created  as  the  arma- 
ture revolves,  permits  of  a  stronger  current  and  the  move- 
ment of  the  switch  to  the  next  segment,  throwing  in  50  cells 
and  then  75.  When  the  car  is  well  in  motion  the  counter 
E.  M.  F.  allows  of  the  entire  battery  of  100  cells  being 
switched  in  series.  Thus  it  can  be  seen  that  although  a  cur- 
rent of  50,  60  or  80  amperes  is  needed  to  start  a  loaded  car, 
this  current  is  divided  up  so  that  one  connection  of  batteries 
help  each  other  by  dividing  up  the  load,  taking  less  out  of 
each  cell  and  also  saving  the  motor  from  heating.  Still  the 
question  is  asked  why,  if  the  success  is  such  as  represented  on 
the  above  mentioned  road,  are  not  all  doubts  settled  and  the 
storage  battery  generally  adopted?  It  is  certainly  the  ideal 
method  for  street  car  traction,  each  car  being  independent  of 
any  other,  motion  can  be  forward  or  backward.  A  car  can 
even  be  run  off  the  track,  and  if  out  of  order  run  over  the 
main  road  to  the  car  house,  if  not  too  far  away.  There  are 
two  reasons  for  this  hesitation.  First,  some  of  the  batteries 
heretofore  used  are  not  durable  enough,  their  mechanical 
building  up  or  putting  together  of  the  plates  fail  to  resist  the 
jar  of  the  railway  and  the  sudden  increased  draught  of  cur- 
rent to  which  the  battery  is  often  subjected.  In  these  bat- 
teries any  touching  of  the  two  opposite  pole  plates,  destroys 
the  efficiency  of  the  entire  set  and  nothing  can  be  done  to 
remedy  the  evil  for  the  time,  but  to  take  out  the  one  disabled 
cell  and  put  in  another.  Now  this  tendency  of  the  plates  to 
get  together  is  constant  and  comes  very  likely  from  the  une- 
qual expansion  of  the  lead  support  which  holds  the  active 
material  and  is  a  conductor  for  the  electrolyting  current. 
There  is  also  a  tendency  of  the  blocks  of  active  material  to 
flake  off  or  to  fall  out  under  a  jar,  the  pieces  or  flakes  often 
catching  between  the  two  plates,  which  are  never  over  \  of 


an  inch  part,  and  thus  short  circuit  the  battery  and  render  it 
useless.  Fine  crystals  of  lead  sulphate  are  slowly  forming 
like  the  zinc  of  pine  spicular  formation  between  the  plates 
and  in  this  way  doing  the  damage  in  the  most  mysterious 
manner  for  these  crystals  can  hardly  be  seen. 

The  second  reason  is  to  be  found  in  the  weight  of  the  bat- 
tery and  as  constant  efficiency  depends  very  much  on  the 
weight  of  lead  and  lead  oxide  of  which  the  battety  is  made 
to-day,  it  cannot  be  avoided  unless  the  managers  of  the  road 
look  at  it  in  the  light  way  and  manage  for  shorter  trips  and 
more  frequent  changes.  For  instance,  suppose  a  six  hours 
trip  of  40  or  50  miles  (like  the  example  mentioned  above), 
needs  a  battery  of  150  ampere  hours  capacity;  to  obtain 
this  capacity  we  must  have  at  least  80  batteries  weighing 
35  or  more  likely  40  pounds  each  ;  all  this  weight  besides  the 
car,  motor  and  load  must  be  supported  and  propelled  by  the 
forces  excited  in  the  battery  itself.  What  would  be  the 
most  practical  and  sensible  way  to  improve  this  condition  ? 
Surely  to  shorten  the  trips,  and  as  we  learn  by  experiment 
that  it  needs  a  battery  of  150  ampere  hours  capacity,  and 
which  capacity  depends  upon  a  certain  weight  of  batteries, 
to  run  50  miles  at  8  miles  an  hour,  then  why  not  use  a  100 
ampere  hour  battery  weighing,  say  25  lbs.,  and  run  30  mile 
trips.  The  batteries  being  lighter  could  more  quickly  and 
easily  be  slid  into  and  out  of  the  car,  more  quickly  charged, 
and  cost  less  money  per  cell.  If  the  trip  occupied  four  hours 
to  run  the  30  miles,  then  four  hours  would  be  sufficient  to 
charge  the  exhausted  battery  with  100  amperes,  the  dynamo 
delivering  a  current  in  charging  of  35  amperes  per  hour, 
which  would  be  a  fair  normal  current  for  a  properly  con- 
structed battery.  Most  of  the  batteries  of  this  size  and  weight 
will  not  bear  a  charging  current  of  35  amperes  and  this  has 
been  one  of  the  troubles  that  the  experimental  street  rail- 
ways have  had  to  contend  with.  I  am  sure,  however,  that  a 
battery  is  now  on  the  market  which  will  take  such  a  cur- 
rent, will  not  get  out  of  order,  will  not  be  injured  by  jar  or 
heavy  current  discharge,  in  which  the  plates  lie  horizontal  in 
the  cell  and  all  opposing  pole  plates  are  separated  from  each 
other  automatically  by  intervening  sheets  of  porous  absorb- 
ing and  non-conducting  cellular  fiber,  inert  and  non-corod- 
ing  in  the  electrolyte,  and  by  reason  of  which  the  internal 
resistance  is  not  increased,  although  it  has  been  contended  by 
many  that  this  latter  objection  would  exist.  I  am  also  quite 
confident  that  another  battery  will  soon  appear  in  which 
faults  before  found  in  storage  batteries  will  be  overcome,  not 
by  lessening  the  weight  of  the  battery  but  by  avoiding  uncer- 
tainties caused  by  buckling,  etc.  These  batteries  are  men- 
tioned here  merely  to  show,  when  all  the  arrangements  are 
made  on  the  road,  their  ability  through  proper  construction 
to  do  the  work  constantly,  as  well  the  thousandth  time  as 
the  first  time,  can  be  depended  upon.  If,  indeed,  we  have  not 
this  certainty  of  durability,  all  data,  all  estimates  are  useless; 
merely  waste  of  time  and  money. 

A  word  regarding  the  economy  of  traction  by  storage  bat- 
tery compare!  with  that  by  means  of  the  over  head  wire. 

It  takes  an  engine  of  at  least  250  horse  power  and  a  dy- 
namo of  the  same  power,  constantly  running,  to  propel  seven 
cars  over  the  above  mentioned  route.  To  charge  560  bat- 
teries, that  is,  one  set  of  eighty  cells  for  each  of  the  seven 
cars,  would  need  an  engine  of  58  horse  power,  a  dynamo  of 
the  same  power  of  1,340  volts,  delivering  a  current  of  35 
amperes,  and  this  dynamo  would  have  to  run  four  hours. 
If  the  trips  were  arranged  for  a  change  of  batteries  every 
four  hours  after  the  first  set  were  charged,  a  58  horse  power 
dynamo  and  engine  would  do  the  work,  or  better,  two  30 
horse  power  dynamos  running  only  part  of  the  time. 

The  dynamo  for  the  overhead  system  must  keep  the 
E.M.F.  constant,  whether  seven  cars  are  running  or  a  less 
number.  It  must  also  supply  such  constant  E.M.F.  that  the 
motor  at  the  end  of  the  wire,  six  miles  away,  shall  receive  the 
same  electrical  impulse  as  at  the  end  near  the  source  of  pow  er, 
and  it  is  well  known  what  the  drop  in  the  line  is  per  mile, 
and  the  wastage  of  power.  We  find  that  ten  per  cent, 
yearly  on  the  first  cost  of  the  batteries  will  make  up  for  any 
deterioration  in  a  well  made  battery,  and  that  amount  will 
keep  in  order  the  overhead  wires.  It  might  be  of  interest  to 
mention  here,  in  closing,  the  Patton  motor  system  now  being 
thoroughly  tried  at  Pullman,  in  which  great  interest  is  taken 
by  street  railroad  men,  not  only  because  it  can  be  made  quite 
independent  of  short  stations,  but  avoids  necessity  of  charg- 
ing batteries,  and  can  use  as  trailers,  hundreds  of  street  cars 
too  lightly  made  or  too  old  to  support  a  set  of  heavy  batter- 
ies. 

The  locomotive  car  is  something  like  the  grip  car,  although 
it  carries  in  the  center  a  gas  engine  of  7+  horse  power,  with 
a  tank  sufficient  to  supply  fuel  for  many  hours  and  a  dynamo 
of  7i  horse  power  while  underneath  are  sixty  storage  cells 
and  a  motor  of  150  horse  power.  In  front  there  is  still 
room  to  ;eat  twenty  or  thirty  persons. 

By  referring  to  the  data  on  traction  just  read  you  will  ap- 
preciate the  principle  and  economy  of  this  plan.  We  learn 
that  an  average  run  on  the  generally  used  lines  of  street  rail- 
way uses  4^  horse  power  of  energy,  and  only  in  starting,  as- 
cending grades,  or  turning  short  corners,  is  much  more  power 
needed.  Hence  in  the  Patton  system  a  current  sufficient  to 
charge  sixty  cells  with  fifteen  amperes,  under  a  pressure  of 
170  volts,  would  keep  the  batteries  charged,  although  part 
of  the  current,  sufficient  to  generate  watts  for  4-A  horse 
power,  was  constantly  drawn  out  from  the  battery  while  run- 
ning on  a  level.  Now,  as  the  pressure  is  constant  at  about 
2.4  volts  for  each  cell,  or  about  170  volts  for  the  current 
necessary  to  do  the  work  is  drawn  from  the  battery,  when 
the  pull  comes,  such  as  ascending  grades,  going  around 
curves,  or  starting,  then  the  counter  E.M.F.  developed  in  the 
motor,  which  is  wound  to  develop  20  horse  power  under  the 
pull,  would  lower  the  voltage  to  that  of  the  sixty  cells  on  a 
discharge.     The  instant  this  takes  place,  the  current  flowing 
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into  the  motor  from  the  batteries  is  always  sufficient  to  de- 
velop the  full  power  needed,  and  this  equilibrium  is  auto- 
matic. As  the  voltage  of  a  battery  on  the  first  moment  of 
discharge  is  always  higher  by  3.30  of  a  volt  per  cell,  there 
would  be  developed  from  the  battery  of  sixty  cells,  at  the 
moment  it  was  called  up  n,  a  higher  efficiency  than  could  be 
estimated  upon  a  basis  of  average  efficiency,  and  hence  we 
learn  from  varied  trials  that  the  battery  thus  constantly 
charged  exerts  tremendous  and  unestimated  energy  at  the 
moment,  very  much  as  a  man  or  horse  can  exert  unusual 
power  under  excitement  or  strain. 

It  is  found  trtat,  on  a  level  track,  two  loaded  cars  can  be 
drawn  at  the  rale  of  twelve  miles  an  hour,  around  curves  and 
up  3  per  cent,  and  4  per  cent,  grades,  and  often,  when  the 
longest  runs  have  been  made  on  a  level,  needing  only  4^ 
horse  power,  and  the  cells  have  become  so  fully  charged  that 
the  engine  is  shut  off  and  many  miles  are  run  with  the  bat 
tery  alone.  In  this  case,  also,  the  E  M.F.  from  the  battery 
can  also  start  the  gas  engine.  Now,  if  a  ;i  horse  power 
engine  and  dynamo  will  do  the  work,  by  the  use  of  the  most 
condensed  and  convenient  form  of  fuel,  seven  cars  would 
need  only  52A  horse  power  in  engines.  It  is  claimed  that  this 
car,  wilh  one  loaded  car  attached,  can  be  run  at  a  cost  of  1  % 
cents  per  hour.  The  size  ol  the  oil  tank,  which  it  would  be 
convenient  to  carry,  would  be  the  only  limit  to  the  distance 
run.  Of  course,  stations,  at  proper  distances  apart  could  be 
made,  to  renew  the  tanks. 

In  a  short  time  every  day  work,  the  only  real  test  to  suc- 
cess, will  .-how  just  how  practical  and  economical  this,  like 
other  s)  stems,  can  be. 


THERMOCHEMISTRY    IN    RELATION 
ELECTRO-MOTIVE   FORCE.* 


TO 


BY    PROF.    J.    E.    SIEBEL. 

The  quantitative  relations  between  the  chemical  changes 
taking  place  in  a  galvanic  battery  and  the  quantity  of  elec- 
ii ic  power  generated  by  such  a  battery  are  well  understood. 
The  amount  of  heat  generated  in  the  whole  circuit  is  equiva- 
lent to  the  total  electric  power  or  volt  amperes  (electro- 
motive force  times  current  strength),  generated  by  the  bat- 
tery and  also  equivalent  to  the  amount  of  heat  which  would 
be  produced  by  the  chemical  changes  going  on  in  the  battery, 
had  the  same  not  been  converted  into  electric  energy.  At- 
tempts have  also  been  made  to  establish  relations  between 
the  electro  motive  force  and  the  chemical  changes  going  on 
in  a  batiery,  and,  according  to  Sir  Wm.  Thompson,  the 
amount  of  heat  due  to  the  chemical  changesgoing  on  in  a  bat- 
tery  while  one  molecule  of  zinc  is  dissolved  is  proportional  to 
the  electro  motive  force  of  such  battery.  This,indeed,happens 
to  come  out  correctly  in  the  case  of  some  constant  batteries 
having  a  depolarizer,  but  it  can  be  readily  seen  that  it  is  not 
generally  applicable.  Take,  for  instance,  the  case  of  several 
elements,  each  made  up  of  zinc  as  the  electro-positive  metal 
acidulated  water  and  another  more  electronegative  metal, 
say  iron,  copper,  silver,  etc.  In  the  case  of  each  of  the  dif- 
ferent elements  so  formed  the  electro- motive  force  is  a 
widely  different  quantity,  while  the  heat  equivalent  to  the 
chemical  change-  in  the  battery,  while  one  molecule  of  zinc 
is  being  dissolved,  is  the  same  in  all  cases  since  no  chemical 
changes  take  place  at  the  negative  electrodes. 

Considerations  of  this  kind  and  the  convictions  (based 
upon  the  result  of  certain  deliberations  the  drift  of  which  it 
is  not  desirable  to  enlarge  upon  at  present)  that  definite  re- 
lations of  some  kind  must  exist  between  the  chemical  changes 
in,  and  the  electro-motive  force  of,  a  battery,  have  led  me  to 
1  he  elaboration  of  a  formula  (which  1  think  covers  the  sub- 
ject quite  satisfactorily).  At  present  I  will  only  consider 
its  application  to  batteries  consisting  of  two  metals  and  di- 
luted sulphuric  acid.  The  electro  motive  force  of  such  ele- 
ments is,  according  to  the  inference  drawn  by  me,  nearly 
proportional  to  the  difference  of  the  heat  which  a  molecule 
of  each  one  of  the  two  metals  would  evolve  by  being  acted 
on  by  diluted  sulphuric  acid  independent  of  the  battery  under 
favorable  conditions.  In  order  to  establish  the  correctness 
of  this  assertion  I  submit  the  following  table  which  also 
will  more  readily  show  the  import  of  the  rule  referred  to. 
The  first  column  in  the  table  gives  the  names  of  the  various 
metals,  the  second  column  their  electro  motive  force  in  juxta- 
position to  dilute  sulphuric  acid  expressed  in  volts.  In 
these  figures  the  electio  motive  force  of  zinc  may  be  consid- 
ered as  a  number  somewhat  arbitrarily  chosen,  yet  with  ref- 
erence to  it  the  other  figures  represent  the  electio-motive 
force  as  established  by  Hockin  and  Taylor,  J.  Tel.  Eng., 
1879.  The  third  column  shows  the  relative  amount  of  heat 
in  calories  generated  by  one  molecule  of  the  different  metals 
in  being  dissolved  by  diluted  sulphuric  acid.  It  is  readily 
seen  that  the  heat  evolved  increases  wilh  the  electro-motive 
force  evolved  in  volts  multiplied  by  1,000  produced  by  the 
combination  per  molecule  of  the  respective  metal  with  sul- 
phuric acid  and  the  elements  of  water. 

Iron 1-130  87200  00120 

Copper 0.580  56000  0.0104 

Silver 0.300  20400  0.0147 

Gold 280  not  determ.         not  detenu. 

Mercury 260  "  '• 

Platinum 150  "  " 

Carbon 0.276  18500  00148 

Potassium 3-5°o  196000  0.0180 

Sodium 3460  187000  0.0185 

Zinc 1.580  106000  0.0140 

Cadmium 1.220  89500  0.0137 

Tin 1.050  not  determ.         not  determ. 

Lead 1.060  73660  0.0143 

Although  the  figures  in  the  fourth  column  are  by  no 
means  exactly  alike,  as  they  should  be  in  accordance  with  the 
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theory  pronounced,  yet  they  show  plainly  enough  that  a 
direct  quantitative  relation  exists  between  the  electromotive 
force  and  heat  of  combination,  moreover  it  should  be  con- 
sidered that  it  would  have  been  a  very  easy  matter  to  make 
them  correspond  exactly  with  my  theory  by  substituting  the 
value  of  some  electro-motive  forces  by  such  as  have  been 
obtained  by  some  other  observers.  Furthermore  it  is  also 
to  be  presumed  that  other  atomic  properties  do  in  some 
measure  affect  the  above  relation ;  indeed  the  fluctuations 
in  column  four  in  some  measure  appear  to  follow  the  fluctu- 
ation in  the  atomic  volume  of  the  different  metals. 

So  far  as  the  limited  amount  of  observations  in  regard  to 
electro-motive  forces  and  thermo-chemieal  phenomena  have 
enabled  me  to  go,  I  find  the  above  relations  maintained  in 
batteries  composed  of  other  materials  than  the  ones  selected 
above,  moreover  the  applicability  of  the  law  of  Sir  Wm. 
Thomson  above  quoted  in  regard  to  certain  batteries  would 
seem  to  be  a  special  case  falling  under  the  above  generaliza- 
tion. 

As  stated  the  value  of  electro  motor  forces  in  the  second 
column  of  the  above  table  are  based  on  the  determinations 
made  by  Hockin  and  Taylor.  They  were  however  reduced 
to  zinc,  not  amalgamated.  In  the  case  of  sodium  and  potas- 
sium the  electro-motor  force  had  to  be  corrected  also  as  a 
solution  of  sulphate  of  zinc  was  used  instead  of  a  diluted 
sulphuric  acid  in  their  case.  Carbon  not  being  mentioned 
by  them,  this  item  was  supplied  from  the  observation  of 
Branly,  (ann.  sc.  de  l'ecole  normal  2  page,  228,  1873).  The 
theinio  chemical  data,  in  the  third  column,  were  taken  from 
a  table  in  A.  Maumann's  Thermo  Chemic,  1882,  page  481. 
The  item  relating  to  carbon  representing  the  heat  evolved 
by  carbon  in  compounding  with  hydrogen  was  taken  from 
the  same  source,  page  413.  And  this  placed  in  the  negative, 
representing  as  it  does,  not  an  actual  change,  but  a  demon- 
stration of  an  affinity  or  tendency  acting  in  opposite  direc- 
tion that  of  zinc  and  other  more  electro  pos;tive  metals,  the 
tendency  of  which  is  to  form  oxygen  compounds  under  the 
circumstances  in  consideration.  It  will  also  be  noticed  that 
the  relative  electro-motor  forces  will  not  be  changed  by 
adding  or  abstracting  the  same  number  in  case  of  each  of  the 
figures  in  the  second  column,  and  that  by  changing  these 
figures  in  this  manner  the  relations  referred  to  may  possibly 
be  brought  out  more  correctly. 

Connected  with  the  above  force,  at  least  as  regards  the 
theoretical  consideration  involved  in  both,  is  a  method  of 
producing  refrigeration  by  means  of  electricity  planned  some 
time  ago  It  contemplates  the  creation  of  cold  in  such  a 
manner  that  the  heat  abstracted  from  the  medium  to  be  re- 
frigerated is  made  a  source  of  power,  instead  of  being  wasted 
as  is  done  in  the  refrigerating  machines  of  the  present.  Thus 
it  is  proposed  to  bring  about  by  the  decomposition  of  water 
under  high  pressure,  by  an  electric  current  produced  by  a  dy- 
namo or  otherwise. 

The  gases  so  produced  that  is,  hydrogen  and  oxygen  eilher 
singly  or  mixed  are  used  to  propel  engines  by  reason  of  the 
energy  they  possess  being  under  high  pressure. 

After  having  done  work  in  this  manner  and  having  had 
their  temperature  reduced  correspondingly,  the  gases  can  be 
used  for  refrigeiating  purposes  by  being  carried  through  the 
rooms  to  be  cooled.  After  this,  the  gases  by  virtue  of  their 
chemical  affinity  toward  each  other,  still  possess  sufficient 
energy  to  be  utilized  in  the  form  of  electricity  or  mechanical 
force  for  the  decomposition' of  the  water.  In  this  manner 
the  power  of  the  engine  in  which  the  compressed  gases  ex- 
pand and  the  refrigeration  would  be  clearly  gained.  This, 
of  course,  is  speaking  theoretically,  practically  there  are  cer- 
tain losses  of  power  the  extent  of  which  I  have  not  yet  un- 
dertaken to  determine.  Theoretically  speaking,  however,  I 
have  been  unable  to  find  any  principal  objection  to  the  sys- 
tem proposed,  but  am  very  much  plea-ed  to  have  had  an  op- 
portunity to  lay  the  subject  before  a  body  of  men  some  of 
whom,  doubtless,  would  be  able  to  point  out  such  difficul- 
ties if  they  really  exist. 

To  caution  those  who  are  apt  to  see  an  attempt  at  per- 
petual motion  in  the  above  method,  I  will  distinctly  state 
that  it  involves  nothing  of  the  kind.  It  is  a  system  calcu- 
lated to  effect  the  conversion  of  low  differences  of  heat  po- 
tential into  mechanical  power,  but  it  is  not  an  attempt  to 
create  a  power  from  nothing,  which  is  the  essential  of  per- 
petual motion  as  it  is  popularly  understood.  For,  although 
theoretically  speaking,  such  an  arrangement  would  keep  in 
motion  forever  under  ordinary  circumstances,  after  being 
once  set  in  motion  on  the  above  plan,  yet  it  would  stop  at 
once  if  the  difference  between  the  temperature  of  the  ex- 
panded gases  and  that  of  the  rooms  or  tanks  to  be  refrigera- 
ted should  be  below  a  certain  limit,  as  might  indeed  happen 
in  cold  weather  or  in  a. cold  climate. 
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Big  Things.— Under  the  head  of  "This  is  the  Day  of 
Big  Things,"  an  exchange  says  :  A  Corliss  engine  of  5,000 
horse  power,  was  recently  built  to  drive  the  Ferranti  dyna- 
mos in  London.  The  engine  is  of  the  vertical  type  and  stands 
forty-eight  feet  high.  The  West  End  Electric  Railway 
Station,  in  Boston,  is  to  have  thirteen  engines  of  one  thou- 
sand horse  power  each.  They  are  to  be  triple  compound, 
with  cylinders  twenty-one,  thirty-six,  and  fifty-two  inches  in 
diameter.  The  power  is  transmitted  by  two  belts  for  each 
engine,  each  belt  five  feet  wide  Steam  will  be  furnished  by 
twenty-four  water- tube  boilers,  each  rated  at  five  hundred 
horse  power.  The  Ferranti  dynamos  used  in  the  Deptford 
lighting  stations  weigh  five  hundred  tons  each,  and  are  forty- 
five  feet  in  diameter.  Two  dynamos  of  ten  thousand  lamp 
capacity,  are  being  made  for  Berlin,  each  of  which  will  re- 
quire about  one  thousand  horse  power.  There  are  no  data 
now  existing  which  will  enable  any  one  to  predict  what  will 
be  the  size  of  boilers,  engines,  dynamos,  steamships,  bridges, 
cars,  locomotives,  office  buildings,  and  other  structures  ten 
years  hence. 


W.  H.  Gordon  &  Co. ,  of  115  Broadway,  re- 
ports an  increased  demand  for  all  their  goods. 
Although  a  comparatively  new  firm  in  this  city, 
their  business  ranks  among  the  foremo-t. 

A  very  successful  test  was  made  by  the  Des- 
ant  Electric  Company  last  Saturday  of  their  audi- 
ble signal,    a   description  of  which  will  appear 

in  our  next  issue. 

I 

Adamite  trimmings  for  electrical  goods  are 
receiving  a  boom  in  all  sections  of  the  country, 
as  is  evidenced  by  the  enormous  orders  which 
are  piling  up  on  Mr.  B.-rnard  Dreyfuss.  79  and  81 
Duane  street,  New  York,  who  reports  that  his 
shop  is  kept  running  to  its  fullest  capacity  to 
take  care  of  ihe  orders.  With  the  improved  ma- 
chinery used,  Mr.  Dreyfuss  is  enabled  to  make 
special  dies  when   necessarv,  without  extra  cost. 

R.  J.  G. 

Copying  Devices. — In  all  places  of  business  it 
is  frequently  desired  to  obtain  a  large  number  of  . 
copies  of  a  letter,  plan,  statement,  etc.,  etc.,  and 
the  question  naturally  aiises,  "Which  is  the  easi- 
est way  to  get  them  ?"  A  number  of  inventions 
have  been  brought  forward  to  do  such  work  as 
this,  and  they  all  have  some  objectionable  fea- 
tures. The  ordinary  gelatine  pad  is  very  gener- 
ally used,  but  the  objection  to  this  is  that  the  ink 
must  be  washed  off  after  a  sufficient  number  of 
copies  have  been  struck.  The  washing  pro- 
cess is  considered  an  objection  by  a  great  many, 
and  in  order  to  overcome  this  drawback  E.  C. 
Bensinger  &  Co.,  of  5  Dey  street,  New  York, 
have  brought  out  a  device  that  is  entirely  free 
from  all  the  objections  raised  against  the  gelatine 
pad  copying  devices.  The  Bensinger  Copying 
Pad  is  of  the  gelatine  class,  but  it  differs  from  all 
others  in  the  important  respect  that  it  does  not 
require  washing  after  being  used.  After  the  im- 
pressions are  taken  off  the  pad  is  allowed  to  re- 
main unused  for  a  few  hours,  and  in  that  time 
all  of  the  ink  will  be  found  precipitated  to  the 
bottom  of  the  pad,  leaving  the  surface  of  the 
gelatine  as  clear  as  it  was  originally  and  ready 
to  receive  another  ink  impression.  In  order  that 
it  shall  not  be  necessary  to  wait  for  the  ink  to 
settle  to  the  bottom,  three  pads  are  supplied  with 
each  order.  In  this  way  they  can  be  used  in  ro- 
tation. These  goods  have  been  giving  very  gen- 
eral satisfaction  wherever  used,  and  the  demand 
lor  them  is  constantly  increasing.  E.  C.  Ben- 
singer &  Co.,  5  Dey  street,  are  the  sole  proprie- 
tors of  this  invention. 

Electricity  vs  Horses. — Here  are  some  facts 
for  horse  car  railway  managers  to  ponder  over. 
A  Boston  paper  in  comparing  hor  e  power  with, 
electric  power  in  the  operation  of  street  car  lines 
says  :  The  added  pull  upon  the  electric  motor 
for  the  starting  of  a  street  car  amounts  to  twenty- 
five  or  thirty  horse  power  on  a  level  track,  and 
on  an  up-grade  to  start  u-es  up  sixty  or  seventy 
horse  power.  Yet  the  electric  motors  start,  of 
course,  more  promptly  and  surely  than  the  horses. 
This  shows  that  a  cruel  temporary  overstrain  of 
horses  must  be  employed  even  time  they  are 
made  to  start  up  a  car.  Calculation  shows  that 
it  would  probably  be  necessary  to  set  fifteen 
horse  power  per  car  as  the  minimum  limit  need- 
ed for  the  efficient  working  of  the  system,  for 
while  one  car  was  going  up-hill  another  might  be 
coming  down,  and  except  under  circumstances 
to  be  considered  later  on,  all  of  the  cars  would 
not  probably  be  brought  to  a  standstill  at  the  same 
time.  If  a  number  of  cars  were  employed,  con- 
sidering that  on  a  level  track  ten  hor.-e  power  was 
all  the  amount  required,  the  minimum  limit  might 
perhaps,  be  reduced  to  twelve  or  thirteen  horse 
power,  but  this  would  be  sailing  pretty  close  to 
the  wind.  To  run  500  cars  it  would,  during  the 
warm  months  of  the  year,  be  probablv  necessary 
to  utilize  steam  force  to  the  extent  of  7. 500  horse 
power — a  large  amount,  and  yet,  probably,  so 
far  as  expense  is  concerned,  involving  a  much 
smaller  outlay  than  the  application  of  power  by 
means  of  horses. 
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BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

ROOM     IO,    COOK    BUILDING, 

Boston,  June  27,  1890. 

The  West  End  Railway  Company  will  open 
the  new  electric  line  to  Oakland  Garden  on  Mon- 
day next. 

The  Electrical  Safety  Company  are  constantly 
in  receipt  of  letters  from  men  largely  interested 
in  electrical  affairs  all  over  the  country,  inquiring 
about  their  safety  devices. 

At  a  meeting  of  the  Board  of  Aldermen  in 
Maiden,  last  Tuesday  night,  the  committee  on 
street  lights  was  authorized  to  make  a  contract  for 
electric  street  lighting  for  the  ensuing  year. 

The  Standard  Electric  Company,  of  Vermont, 
have  sold  a  500-light  plant  to  Geo.  C.  Hetzel,  of 
Chester,  Penn.  The  work  of  installing  the  same 
was  done  by  H.  B.  Cutter,  of  Philadelphia. 

The  Jamestown  and  Newport  Telegraph  Com- 
pany is  once  more  attempting  to  place  the  island 
of  Jamestown  in  telegraphic  or  telephonic  con- 
nection with  the  mainland  of  Rhode  Island. 

C.  E.  Bibber,  of  the  Holtzer-Cabot  Electric 
Company,  will  take  a  deserved  vacation  of  a 
month,  beginning  July  7th.  Mr.  Bibber  pro- 
poses to  travel  through  Maine  and  the  Provinces. 

The  Boston  Electric  Club  took  their  third 
annual  outing  on  Saturday  in  a  trip  to  Marble- 
head  Neck.  The  sport  of  the  occasion  was  base 
ball,  boating  and  fishing,  concluding  with  a  din- 
ner at  Nampashanat  House. 

Mr.  E.  E.  Norvell,  for  six  years  telegraph  op- 
erator for  the  Boston  and  Maine  Railroad  and 
Associated  Press  correspondent  at  Exeter,  N.  H., 
has  been  appointed  superintendent  of  the  Dover 
and  Great  Falls  Electric  Street  Railway. 

A  successful  trial  was  made  at  Providence,  R. 
I.,  last  week  of  a  storage  battery  street  car.  The 
car  was  propelled  by  a  Thomson-Houston  motor, 
fed  by  a  storage  battery  of  180  cells,  and  its 
speed  was  about  that  of  the  ordinary  horse  car. 

At  a  meeting  of  the  Gloucester  Board  of  Alder- 
men, held  last  Tuesday  evening,  an  order  to  re- 
move all  dead  wires  and  poles  not  in  use,  to 
make  all  dangerous  wires  safe,  and  to  place  all 
wires  used  by  companies  and  corporations  four 
feet  below  the  fire  alarm  was  adopted. 

The  efficient  working  of  the  police  system  of 
the  Boston  Municipal  Signal  Company  is  best 
shown  from  the  fact  that,  in  eight  minutes  from 
the  time  of  notification  from  headquarters  of  the 
escape  of  a  prisoner,  Captain  Gaskin,  of  Station 
15,  had  notified  every  officer  in  his  precinct  of 
the  fact. 

Nearly  200  employes  on  the  second  floor  of 
factory  C  of  the  Thomson-Houston  electric 
works,  Lynn,  quit  work  on  Tuesday  afternoon, 
demanding  the  discharge  of  an  alleged  "spot- 
ter." Work  was  suspended  for  over  two 
hours,  when  the  matter  was  satisfactorily  ad- 
justed. 

Among  patents  granted  this  month  to  invent- 
ors who  are  assignors  to  the  Thomson- Houston 
Company,  is  one  to  R.  M.  Hunter,  for  an  elec- 
tric railway  with  a  working  conductor  made  in 
sections  insulated  from  each  other,  in  combina- 
tion with  a  supply  conductor  and  circuit  closing 
devices  to  connect  or  disconnect  the  section  with 
the  supply  conductor  from  which  a  travelling 
electric  motor  receives  it.  By  this  device  the 
wire  only  has  the  current  when  the  car  is  travel- 
ing upon  it,  and  at  any  other  time,  if  a  crossing 
wire  should  fall  upon  it  no  harm  can  result. 
Mr.  Hunter  has  also  received  a  patent  upon  an- 
other electrical  railway  device,  the  rails  and  road- 
bed being  in  combination  with  a  conduit  with 
electric  conductor  therein,  an  electrically. pro- 
pelled vehicle,  and  a  laterally  movable  current- 
collecting  device  extending  into  the  vehicle. 


The  Pittsfield  Illuminating  Company  are  to 
erect  a  new  station  50x100  feet,  with  basement 
and  one  story.  A  new  engine  and  a  new  450 
horse  power  boiler  will  be  put  in.  The  com- 
pany, in  addition  to  supplying  light  and  power 
proposes  to  furnish  steam  heat  for  business 
houses  in  its  vicinity,  using  for  its  purpose  the 
exhaust  steam  from  its  works. 

Mr.  Howard  Wheeler,  who  has  for  the  past 
year  been  acting  as  an  agent  in  the  railway  de- 
partment of  the  Thomson-Houston  Electiic 
Company,  has  recently  been  transferred  to  the 
New  York  office.  If  Mr.  Wheeler's  past  success 
can  be  taken  as  an  example  of  what  his  future 
will  be,  we  can  predict  his  building  up  a  large 
business  in  New  York  and  vicinity. 

Messrs.  J.  A.  Grant  it  Co.,  the  successful 
agents  of  the  Mcintosh  Seymour  Company, 
Auburn,  N.  Y.,  have  secured  a  contract  for  the 
entire  steam  equipment  necessary  for  operating 
the  new  electric  light  and  power  station  which 
the  Thomson-Houston  Electric  Company  is 
about  to  install  at  Kingston,  Jamaica.  The  suc- 
cess attained  by  the  Mclntosh-Seymour  engine  is 
simply  phenomenal. 

A  committee  of  three,  representing  the  em- 
ployes of  the  electrical  divisions  of  the  West 
End  Railway  Co.,  called  upon  Mr.  Charles  H. 
Macloskie,  their  superintendent,  at  his  resi- 
dence, 137  West  Chester  Park,  last  Thursday 
night,  and  presented  him  with  a  finely  executed 
life-size  crayon  portrait  of  himself,  also  with  a 
signed  testimonial  from  the  men,  expressing 
their  appreciation  of  Mr.  Macloskie's  considera- 
tion and  friendliness. 

Mr.  H.  C.  Spaulding,  Manager  of  the  Thom- 
son-Houston Motor  Company,  was  united  in 
marriage  at  Nashua,  N.  H.,  on  Tuesday  last,  to 
Miss  Lucille  Brisbine.  The  ceremony  was  per- 
formed at  the  Church  of  the  Good  Shepherd, 
Rev.  W.  H.  Moreland  officiating.  After  the  cere- 
mony the  bridal  party  left  in  a  special  car  for 
Boston  and  a  wedding  dinner  was  held  in  Young's. 
The  tour  will  constitute  a  month's  trip  to  Califor- 
nia, after  which  residence  will  be  taken  up  in 
Boston. 

John  Dean,  Jr.,  Electrican  of  the  Herald  office, 
was  elected  president  of  the  Electrical  Engineers 
and  Mechanics  Association,  on  last  Thursday 
night.  During  the  evening  Mr.  Dean  was  pre- 
sented with  a  gold  badge  symbolic  of  the  Associa- 
tion. It  is  of  solid  gold,  a  fac-simile  of  Frank- 
lin's kite,  supported  by  a  key  of  the  same  metal. 
On  the  face  of  the  badge,  which  is  elaborately 
chased,  is  a  medallion  bust  of  Franklin,  over 
which  are  the  initials  of  the  association,  and 
underneath  the  name  of  the  recipient. 

Linemen  ar,e  at  work  in  Providence,  R.  I., 
laying  an  anti-induction  telephone  wire  3*4 
miles  long.  The  wire  consists  of  two  wires,  one 
of  copper,  the  other  of  iron,  separated  at  a  space 
of  one  inch,  yet  connected  at  certain  points  by  a 
plan  of  interlacing.  The  claim  is  made  for  this 
wire  that  it  can  be  strung  in  the  midst  of  wires 
of  high  current  without  interference  with  conver- 
sation. A  line  of  this  construction  recently  laid 
in  another  part  of  Providence  is  said  to  give  most 
satisfactory  results. 

The  aldermen  of  Newton,  Mass.,  gave  a 
further  hearing  on  June  23d  to  the  Garden  City 
Electric  and  the  Central  Street  Railway  Com- 
panies for  respective  locations  between  Newton- 
ville  and  Newton  Centre.  J.  B.  Goodiich  ap- 
peared in  the  petition  of  the  Central  Company, 
and  S.  L.  Powers  in  opposition  on  the  part  of 
the  New  England  Telephone  Company.  A 
petition  was  received  remonstrating  against  the 
proposed  crossing  by  the  Garden  City  road  at 
Newton  Highlands  and  at  Newton  Centre  of  the 
tracks  of  Borton  it  Albany  at  grade,  and  to  the 
desired  location  in  Walnut  and  Centre  streets,  at 
Newton  Highlands  and  Newton  Centre.  Hon. 
J.  F.  C.  Hyde  appeared  on  behalf  of  this  re- 
monstrance. The  hearing  was  adjourned  in 
order  to  give  Sherman  Hoar,  counsel  of  the 
Boston  &  Albany  an  opportunity  to  be  heard. 


The  Thomson-Houston  Company  has  secured 
the  estate  of  John  Welch,  on  Berkeley  street, 
Lynn.  This  will  enable  the  company  to  run  a 
spur  track  from  the  Sawyers  Branch  of  the  B.  & 
M.  Railroad,  to  the  shipping  department  in  fac- 
tory II.  The  latest  factory  to  be  built  has  been 
named  Factory  J.  It  stands  on  Center  street 
and  will  be  used  for  the  manufacture  of  electric 
coal  cutting  machinery.  The  walls  are  up  and 
the  roof  on. 

Business  men  at  Athol  are  beginning  to  think 
that  the  electric  street  railway  matter  will  never 
materialize.  The  Dunham  and  Brown  combina- 
tion has  a  year  in  which  to  build  the  road  be- 
fore the  franchise  is  void.  It  seems  unfortu- 
nate that  the  parties  from  the  eastern  part  of  the 
State  who  made  the  first  move  toward  a  railway 
gave  it  up  so  easily,  as  they  undoubtedly  would 
have  had  at  least  an  even  chance  to  get  the 
franchise,  and  would  have  done  something  with 
it.  Most  folks  think  that  the  franchise  was 
secured  by  the  New  York  parties  to  sell  again, 
and  that  Athol  will  wait  another  year  for  a 
road. 

Professor  Thomson  and  Superintendent  Rice 
together  have  patented  an  electro  magnetic  cut- 
out for  electric  lamps.  The  claim  is  for  the  com- 
bination in  the  cut-out  of  a  cut-out  lever,  shunt- 
ing contacts  controlled  thereby,  the  primary 
actuating  coils  for  the  lever,  the  connections  of 
which  are  independent  of  the  contacts,  closed  by 
the  operations  of  the  lever,  so  that  they  act  in 
conjunction  in  establishing  the  cut-out  circuit. 
Professor  Thomson  has  patented  a  regulator  for 
dynamo-electric  machines,  a  combination  of  a 
demagnetizing  coil  wound  over  the  armature, 
and  means  responsive  to  current  charges  for 
varying  the  current. 

The  Tropical  American  Telephone  Company 
will  close  its  books  July  1st  for  the  annual  meet- 
ing July  8th.  The  company  reports  its  business 
increasing  and  its  field  broadening  every  month, 
and  the  management  hopes  to  earn  10  per  cent, 
on  $4  per  share  of  capital  stock  in  the  new  year, 
to  begin  on  the  1st  prox.  It  starts  out  with  an 
order  for  500  complete  sets  of  instruments  for 
one  sub-company,  an  order  of  100  sets  for  a  sec- 
ond, and  300  sets  for  a  third,  beside  a  large  order 
from  Brazil.  There  has  been  acquired  to  be 
turned  over  to  the  Tropical  Company  July  1st, 
control  of  the  Williams  Annunciator  Drop 
patented  April  8th,  1890,  used  in  all  small  ex- 
change switchboards.  This  will  enable  the  com- 
pany to  manufacture  its  own  switchboards  and 
levy  a  royalty  on  all  drops  of  the  above  pattern 
used  in  the  United  States. 

W.  J.  P. 

Obituary. — The  death  is  announced,  on  the 
29th  of  May,  of  M.  Daniel  Napoli,  head  of  the 
laboratory  of  the  Eastern  Railway  Company  of 
France.  He  was  born  at  Naples  on  the  27th  of 
April,  1840.  In  the  field  of  electricity  M.  Napoli 
was  the  inventor  of  several  skillful  contrivances. 
He  took  an  active  part  in  organizing  the  first 
Electrical  Exhibition  of  1881.  M.  Napoli  was 
no  mean  sculptor,  and  several  of  his  works  found 
a  place  in  the  Salon,  amongst  which  were  busts 
of  Ampere,  Gramme,  and  Graham  Bell.  He 
was  Chevalier  of  the  Legion  of  Honor,  officer  of 
the  Academy,  President  of  the  Societe  de  Navi- 
gation Aerienne,  and  "Secretaire-fondateur"  of 
the  Societe  Internationale  des  Electriciens. 

Electric  Traction  at  Liverpool. — The  Elec- 
tric Traction  Company  has  completed  an  instal- 
lation for  the  Liverpool  United  Tramways,  and 
recently  the  first  experimental  run  was  made, 
The  car  has  been  specially  equipped  to  meet 
the  heavy  gradients  and  proved  entirely  success- 
ful. Sir  David  Radcliffe,  the  chairman,  and 
other  directors  and  officials  of  the  line  were 
present,  and  expressed  their  satisfaction. 

Electric  Headlights. — Experiments  will  soon 
be  made  on  the  Connecticut  River  Railroad, 
with  ;i  view  to  lighting  engine  headlights  by 
electricity.     Storage  batteries  will  be  used. 
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Artistic  Electric  Lighting. — An  English 
contemporary  thus  describes  the  lighting,  by 
electricity,  of  the  new  house  of  Mr.  J.  E.  H.  Gor- 
don in  London:  "As  might  have  been  ex- 
pected," it  says.  "  Mr.  Gordon  made  the  utmost 
of  the  artistic  possibilities  of  the  electric  light. 
The  house  is  provided  with  about  115  lights, 
many  of  which  are  of  high  candle-power,  and 
the  fittings  not  only  exhibit  great  originality, 
but  are  also  of  great  variety.  In  the  drawing-room 
for  instance,  the  ceiling  of  which  is  panelled  with 
gold  Japanese  embroidery,  the  room  is  illumi- 
nated by  reflection,  the  light  being  thrown 
against  the  ceiling  by  four  high  candle-power 
incandescent  lamps,  beneath  which  is  placed  a 
mass  of  muslin  held  up  by  hgures  of  flying 
storks.      In  another  part  of  the  same   room    a 


window  of  Cairene  lattice  work  is  lighted  from 
the  outside  in  the  most  artistic  fashion.  Wall 
plugs  have  been  most  extensively  employed,  and 
it  is  possible  to  obtain  the  current  for  a  portable 
lamp  in  almost  any  part  of  the  house.  The 
whole  of  the  electrical  fittings  were  carried  out 
by  Messrs.  Faraday  and  Son,  and  the  current  is 
obtained  from  the  Kensington  Court  mains,  and 
the  supply  has  given  every  satisfaction." 

Overhead  Wires  in  London. — The  overhead 
wires  in  London  are  the  subject  of  legislative 
consideration.  A  bill  has  been  introduced  in  the 
House  of  Commons  for  their  control.  Chop 
down  the  poles.  That  is  the  quickest  way  to  get 
the  wires  under  control.  We  in  New  York  have 
had  experience. 


Electric  Launches  at  Edinburgh. — The  re- 
sult of  the  first  week's  running  of  the  electric 
launches  on  the  Union  Canal  to  and  from  the 
Edinburgh  Exhibition  has  proved  highly  satis- 
factory. Some  days  only  two  boats  were  on  the 
service,  and  the  weather  was  unfavorable,  but 
the  receipts  amounted  to  j£ioo,  and  6,500  pas- 
sengers were  carried. 

The  Mariotti  Multipolar  Dynamo. — The  So 
ci6te  des  Telephones  de  Zurich  have  just  brough* 
out  a  dynamo  designed  by  their  chief  engineer, 
M.  Mariotti.  The  machine  is  of  the  multipolar 
type,  with  a  ring  armature  embraced  alternately 
by  external  and  internal  pole-pieces.  Some 
tests  with  a  20  horse-power  dynamo  of  this  type 
are  said  to  have  yielded  very  satisfactory  results. 
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ELECTRICAL  PATENTS  ISSUED  JUNE  24™, 
1S90. 


430.606.  Magnetic  Power  Equalizer.  Wm. 
W.  Alexander.  Kansas  City,  Mo.,  assignor  to  the 
Gill-Alexander  Electric  Manufacturing  Company, 
same  place.     Filed  April  23,  1889. 

430.607.  Electro     Mechanical   Combination 
Lock.     Wm.  W.  Alexander,  Kansas   City,  Mo., 
assignor   to  the  Gill-Alexander   Electric  Manu- 
facturing Companv,  same  place.     Filed  Ma 
18S9. 

430.608.  Electro  Mechanical  Combination 
Lock.  Wm.  W.  Alexander,  Kansas  City,  Mo., 
assignor  to  the  Gill-Alexander  Electric  Manu- 
facturing Company,  same  place.  Filed  Mav  17, 
1889. 

430,622.  Electric  Lamp  Support  James 
Chase,  Rochester,  N.  V.  Filed  September  21, 
1889. 

430,633.  Electric  Temperature  Regulator. 
Lucien  F.  Easton,  La  Crosse,  Wis.     Filed  March 
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NO.   430,645.       INCANDESCENT    LAMP    HOOD. 

430,634.  Regulator  for  Dynamos.  William 
H.  Elkins,  Boston,  Mass.     Filed  June  10,  1889. 

43;. 636.  Electric  Circuit  Controlling  Ap- 
paratus. Edwin  R.  Gill,  Jr.,  Pleasant  Hill,  as- 
signor to  the  Gill-Alexander  Electric  Manufac- 
turing Companv,  Kansas  Citv,  Mo.  Filed  March 
30,  1888. 

430,637.  Automatic  Signal  and  Switch  Con- 
trolling Apparatus  and  Verifying  Mechanism. 
Edwin  R.  Gill,  Jr.,  Pleasant  Hill,  assignor  to 
the  Gill-Alexander  Electric  Manufacturing 
Company,  Kansas  City,  Mo.  Filed  April  16, 
1888. 

430,645.  Incandescent  Lamp  Hood.  John 
Heath,  Plymouth,  Mass.  Filed  February  21, 
1890. 

675.  Trolley  Carrier.  David  C.  Nelson, 
Quiney,  and  Walter  R.  Eaton,  Cambridge,  Mass. 
Filed  March  25,  1890. 

430,686.  Switch  for  Electric  Locomotives. 
Frank  B.  Rae,  Detroit,  Mich  ,  assignor  to  the 
Detroit  Electrical  Works,  same  place.  Filed 
March  28,  1890. 

430,688.  Commutator  for  Induction  Genera- 
tors for  Telegraph    Lines.     Walter   S.  Richards, 


Boston,  Mass.,  assignor  of  one  half  to  George  B. 
James,  same  place.     Fded  Oct.  11,  1889. 

430,690.  Electric  Railway.  Wm.  Robinson, 
Boston.  Mass.     Filed  Oct.  24,  1889. 

430,696.  Insulator.  Wm.  H.  Seamon,  Rolla, 
Mo.     Filed  Feb.  17,  1890. 

430,722.  Arc  Lamp,  {ames  J.  Wood,  Brook- 
lyn, N  Y.     Filed  April  7/1890. 

43°,  74  7-  Telephone  Exchange  Apparatus. 
Toseph  J.  O'Connell,  Chicago.  111.  Filed  Sept. 
30,  1889. 

430,748.  Telephone  Exchange  and  Key- 
Board  Apparatus.  Joseph  J.  OConnell,  Chicago, 
111.     Filed  Sept.  30,  1889. 

430,758,  Magnetic  Ore  Separator.  Harris 
B.  Smith,  Bridgeport,  Conn.     Filed  October  23, 


NO.   430,839.       APPARATUS    FOR  WORKING    METALS    BY 
ELECTRICITY. 

430,759.  Graphophone.  Roswell  H.  St. 
John,  Cleveland,  Ohio.     Filed  Feb.  4,  1889. 

430,764.  Electric  Lock.  Charles  B.  Beers 
and  Wm.  B.  Tuttle,  Bridgeport,  Conn.  Filed 
Nov.  16,  1889. 

430,804.  Electrical  Calculating  System.  Her- 
man Hollerith,  St.  Louis,  Mo.  Filed  January  4, 
1887. 

430,838.  Method  of  Electric  Welding  or 
Metal  Working.  Mark  W.  Dewey,  Syracuse, 
N.  Y.,  assignor  to  the  Dewey  Corporation,  same 
place.     Filed  Oct.  14,  1889. 


NO.    430,868.       REGULATION  SYSTEM   FOR  ELECTRIC 
CIRCUITS. 

430,839.  Apparatus  for  Working  Metals  by 
Electricity.  Mark  W.  Dewey,  Syracuse,  N  Y. . 
assignor  to  the  Dewey  Corporation,  same  place. 
Filed  April  9,  1890. 

430,846.  Insulating  Joint.  Emil  F.  Gen- 
nert.  New  York,  N.  Y.  Filed  November  23, 
1889. 

430,865,  Electrical  Indicator.  Harry  W. 
Leonard,  New  York,  N.  Y.  Filed  March  24, 
1890. 

430,868.  Regulation  System  for  Electric 
Circuits.  Cyprien  O.  Mailloux,  Brooklyn,  N.  Y. 
Filed  Aug.  29,  1889. 


Device  for  Electric 
M.  Davis,  East  Wey- 
23,  1890. 


430,913.  Telephone  Mouth-Piece  and  Hol- 
der. Elizabeth  B.  Bell,  Washington,  D.  C. 
Filed  Nov.  6,  1S89. 

430,926.  Suspending 
Conduciing  Wires.  Wm. 
mouth,  Mass.     Filed  Jan. 

430.932.  Manufacture  of  Incandescent 
Lamps.  Thomas  A.  Edison,  Menlo  Park,  N.  J., 
asMgnor  to  the  Edison  Electric  Light  Company, 
N   W  York,  N.  Y.      Filed  Oct.  20,  1882. 

430.933.  Filament  for  Incandescent  Lamps. 
Thomas  A.  Edison,  Menlo  Park,  N.  J.,  assignor 
to    the    Edison    Electric   Light   Company,    New 


York.  N.  Y. 

4  3  -934- 
A.  fcdison, 
1883. 

430,960. 
Cincinnati. 


Filed  N 
Electric 
Menlo  Park 


1882. 


Lighting 


N.J. 


System.     Thos  j 
Filed  June  29,1 


Telephone   System.     Isidor  Kitsee, 
Ohio,  assignor,  by  direct  and  mesne 
assignments,  of  one-half  to   Jerome  Carty  and 
John  A.    Wiedersheim.     Philadelphia.    Pa. .  an<> 
Charles   J.    Kintner.    New   York.    N.  Y.     File<> 
Oct.  25,  1887 

430,967.     Fusible  Cut-Out.     Isaac  N.  Miller, 
Cincinnati,  Ohio.     Filed  Mar.  13,  1890. 

430,974.       Electric     Connection.       Hercules 
Sanche,  Detroit,  Mich.     Filed  Dec.  9,  1889. 

430.979.       Burglar-Alarm.       James   Winegart 
den,  Grand  Rapids,  Mich.     Filed  Sept.  21,  1889. 


NO.    43I,Ol8.       DYNAMO    OR    MAGNETO    ELECTRIC 
MACHINE. 

430.990.  Galvanic  Battery.  John  H.  Davis,-" 
Findlay,  Ohio,  assignor  of  one-third  to  Yeatman 
Bickham,  same  place.     Filed  Feb.  14,  1890. 

430.991.  Carbon  for  Electrical  Purposes  and 
the  Process  of  Making  it.  John  H.  Davis,  Find- 
lay,  Ohio,  assignor  of  one-third  to  Yeatman 
Bickham,  same  place.     Filed  Feb.  14,  1890. 

430.992.  District  Police  and  Fire  Telegraph. 
Charles  C.  Drake,  Trenton,  N.  J.     Filed  Nov. 
1889. 

431.01 1.  Electric  Railway  Signal.  William 
J.  Smith,  Charlottesville,  and  James  W.  Fox. 
Lexington,  Va.,  assignors  of  two-thirds  to  Asher 
A\res  and  George  C.  Jordon,  both  of  Staunton, 
Ya.     Filed  Jan.  21,  1S90. 

431.017.  Block  Signaling  Svsiem  for  Rail- 
roads. MahlonS.  Conly,  Hyde  Park,  111.  Filed 
Feb.    15,  1889. 

431.018.  Dynamo  or  Magneto  Electric  Ma- 
chine. Thomas  A.  Edison,  Menlo  Park.  N.  J., 
assignor  to  the  Edison  Electric  Light  Company, 
New  York,  N.  Y.  Filed  Feb.  21,  1881.  Pat- 
ented in  England,  Mar.  21,  1  • 

431,020.  Dental  Encine  Motive  Gear.  Petei 
Brown,  Montreal,  Quebec,  Canada,  Filed  May 
5.  1890. 
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ANSWERS  TO  INQUIRIES. 


Editor  Electric  Age. — Will  you  please  inform 
le  the  process  of  manufacturing  the  Lane-Fox 
irbons.     Is  the  material  used  metallic  or  vege- 
ible  ? 
.'leveland,  Ohio.  T. 

Answer— Lane-Fox  carborns  are  manufactured 
om  the  bass  broom,  which  is  a  species  of  grass. 
Iter  the  outside  of  the  fiber  has  been  removed 
le  material  is  carbonized  in  plumbago  crucibles. 
Iter  being  carbonized  are  gauged  and  sorted 
nd  afterwards  subjected  to  flashing.  This  con- 
ists  in  rendering  the  filaments  incandescent  by 
le  heat  of  a  furnace.  The  gas  in  contact  with 
ach  fi'ament  being  decomposed,  a  layer  of 
ard  carbon  is  deposited,  which  renders  the  fila- 
lent  denser,  smoother,  more  homogenous,  more 
urable  and  more  uniform  in  size.  During  the 
rocess  the  smaller  parts  become  hotter  than  the 
irger,  thus  acquiring  a  thicker  deposit. — Ed. 
Electric  Age. 

E.  W.  H.  asks  what  "forming"  means  in 
onnection  wilh  secondary  batteries  ? 

Answer — "Forming"  the  plates  of  a  second- 
ry  battery  means  the  obtaining  of  a  coating  of 
;ad  monoxide  on  them  by  repeatedly  sending 
le  charging  current  through  the  cell  alternately 
1  opposite  directions. — Ed.  Electric  Age. 

C.  D.  Sumner — Probably  the  easiest  way  to 
(feet  the   "setting  off"  would  be  to  run   two 

parate  wires  to  the  gun.  Connect  the  ends 
'ith  a  small  piece  of  fine  platinum  wire,  and 
rrange  the  wires  so  that  the  platinum  connection 
ill  be  embedded  in  the  powder  of  the  prime. 
i  the  electric  circuit  provide  a  switch.  When 
te  current  is  turned  on  the  platinum  will  be- 
>me  red  hot,  which  will  in  turn  fire  the  powder, 
d   Electric  Age. 


Municipal   Lighting. — Macon,    Georgia,    wilt  New   Industry. — A    manufactory    of    electric 

issue  bonds  for  $25,000,  for  the  establishment      light  masts,  arms  and  hoods,  is  to  be  erected  in 
of  a  municipal  electric  light  plant.  New  Britain,  Conn.,  by  T.  H.  Brady. 

The  WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instrument  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 

Weston  Electrical  Instrument  Co., 

Ill  ■William  St.,  NEWARK,  H.  J. 


Send   for  Illustrated    Catalogue. 


The  Cincinnati  Corrugating  Co., 

Box   270,   I*ic|.TX«.,   Oliio. 

Make  a  specialty  of  Iron  and  Steel  Roofing,  Siding,  Ceiling,  Arch  and  Lath  Outfits 

FOB   ELECTRIC    LIGHT   STATIONS   AND   OTHER   EXPOSED   PLACES. 
CORRESPONDENCE    INVITED. 


J 


-  CLARK  SYSTEM  «  ARC  LIGHTING 

The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    bv  jhe    CLARK    ELECTRIC    CO.,    192    Broadway,    New    York. 

CALIGRAPH      a?  ^  t  ™  w  t  s  The  DOUBLE  CYLINDER  LAW  BATTERY 


GREATEST  SPEED! 

BEST     FOR     MANIFOLDING. 

100,000  Daily  users. 


THE    MOST    DURABLE. 

Single  Case,        No.  1,  $70.00 

Double  Case,        "     2,      -  .  .  85.00 

New  Special,        "3,  -  .  .    100.00 

For  account  of  speed  contests  and 

Circulars,    address 

THE    AMERICAN    WRITING    MACHINE    CO., 

HARTFORD,  CONN. 

BRANCH   OFFICES:    237  Broadway,  N ew  York. 
14    West    4th    Street,    Cincinnati,    O. 
1003  Arch  Street,  Philadelphia.  ' 

English   Factory,  Coventry,  England. 


•  utfits  to   run    INCANDESCENT    LAMPS  from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 


MASON, 

Manufacturing  Electrician, 
Office,   63   Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,   BROOKLYN,   N.  Y. 


PATENTS 

OBTAINED  IN  UNITED  STATES.  CANADA.  GREAT  BRITAIN. 

AND  ALL  FOKEIGN   COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  and   Reports  as   to  validity.     Searches  made.     In- 
fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.    Advice  on  Patent  Laws,  etc. 
Twenty  years*  experience. 

R.  A.  KELLOND,  Solicitor  &  Expert, 

Offices,  63  Broadway,  X.  Y. 

Branches;  Washington,  D    C,  and  Montreal,   Canada. 
Agencies  in  all  Foreign  capitals. 

INDISPENSABLE    TO 

Patent  Solicitors,  Lawyers,  Business  Men, 

efce. 


The  Standard  for  all  Open  Circuit  Work. 
ITS   NINTH   YEAR. 

The  Negative  Element  has  147  square  inches  of  surface,  which 
is  more  than  double  the  surface  fouud  in  any  other  !  The  Cell 
contains  2%  pints  of  solution,  which  is  nearly  double  that  in  any 
other  cell ! 


Combines  the  simplicity  of  the  Hektograph  without  its  great  dis- 
advantages, viz  :  WASTE.  WASHING,  SMELL. 

"The  Express  Duplicator" 

Gives  150  copies,  exact  fac-similes,  from  any  writing, 
drawing,  design,  plan,  typewriting,  music,  etc. .without 
washing,  stencil,  roller,  in  different  colors,  simultane- 
ously. 

Each  apparatus  contains  3  plates  in  cabinet  and  ink. 

Note  size,  $4.50;  Letter,  $G. 50;  Cap,  £7.50;  Brief, 
$10.50;  and  any  larger  sizes  to  order. 

Circulars  and  samples  of  work  sent  on  application 
without  charge  ;  state  nature  of  reduplications  required. 

E.  C.  BENSINGER  &  CO., 

:?,  5  and  7  Dey  Street,  NEW   YORK. 

Headquarters   for  all    Meritorious    Manifolding   Devices,  and 
Typewriting  Supplies;  also  Exchange  for  Edison  Mime- 
ograph, Cyclostyle,  Autocopyists,  &c,  &c. 


4>j  ins.  square,  1%  ins.  high. 
No  Running  over  or  Creeping  Salts.     No  Evaporation 


No 


Corrosion.  No  Renewal  of  Negative  Element.    Requiring 

No  Care.  Costing  nothing  for  Renewals  except  for  Zinc 

and  Solution    a  trifle  I  in  from  two  to  four  years. 

White  Flint  Glass  Jar.  Black  Rubberoid  Cover. 

Lock  Seal  Top.     Pure   Zinc.      Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Battery  is  kept  in  stock  and  for  sale  by  all 
reliable   supply   houses. 

ArtuVTS    (6*o.  L-  Henzel,  San  Francisco,  Cal.,  for  Pacific  Coast. 
.  jCHAS   A   Strelisger  &  Co.,  Detroit.  Mich.,  for  Detroit. 

THE  LAW  TELEPHONE  CO,,  Sole  Makers, 

85  JOHN  STREET,  NEW    YORK 
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CROSBY  DRY  BATTERIES, 


Electromotive   force,  1.55  Volts. 


FOR   OPEN   CIRCUIT  WORK. 


CURRENT    1     TO    10    AMPERES. 


TRADE 


j^.1  ,t»os»rr>r 


Advantages  of  the  Crosby  Dry  Battery  for  Open  Circuit  Work. 

The   CROSBY   DRY    BATTERY   is  the    best   Open    Circuit    Battery  in  the    market.    It  possesses  all  the  advantages 

claimed   for  any  Open   Circuit   Battery,  and    is   capable   of  performing  more   work  than  any  other.     In  addition  to  this,  it  is  the  most 

^(fyuy^  reliable,  most  compact,  most  durable,  and  simplest  cell  yet  discovered.     It  is  so  constructed  that  it  is  not  destroyed  or 

'MigiL'  seriously  injured  by  short  circuiting,  and  we  are  prepared  to  prove  at  any  time  that  its  power  of  recuperation  is  proportionately 

greater  than  that  of  any  other.     For  Electric  Bells,  Gas  Lighting,  Burglar  Alarms,  Annunciators,  Telephones,  Microphones,  Medical  Electrical  Purposes,  Electrical 

Clocks  and  all  the  uses  to  which  Open  Circuit  Batteries  may  be  put.    it  has  no  equal,  whether  it  be  compared    with    Liquid   or   other    Dry  Batteries. 

We  guarantee  depolarization,  absence  of  offensive  crystallization  and  perfect  cleanliness. 

The  CROSBY  BATTERY  is  the  only  Dry  Battery  sold  semi-charged.    It  does  not  work  until  wanted. 


The  preference  as  between  Liquid 
and  Dry  Batteries  should  always  be 
given  to  the  latter,  provided  the  amount 
of  working  power  required  and  a  constant 
current  can  be  obtained.  No  form  of 
Dry  Battery  has  as  yet  been  placed  before 
the  public,  except  the  Crosby  Dry  Bat- 
tery, which  will  do  the  work  of  Wet 
Batteries  and  give  a  constant  supply  of 
Electricity  sufficient  for  reliable  Open 
Circuit  work  at  all  times.  The  ad- 
vantages of  a  Dry  Battery  are  obvious, 
because  Wet  Batteries,  of  whatever  form, 
are  constantly  giving  out  offensive  odors 
and  spoiling  everything  with  which  their 
fumes  come  in  contact.  They  are  dis- 
agreeable  and  uncleanly  machines,  un- 
sightly in  appearance  and  easily  broken 
and  injured.  The  Crosby  Dry  Battery 
is  perfectly  clean,  emits  no  destruct- 
ive gases  or  acids,  and  after  once  being 
properly  connected,  requires  no  atten- 
tion whatever,  while  the  Liquid  Batteries 
are  frequently  in  need  of  being  cleaned, 
and  the  solution  used  must  constantly  be 
renewed. 

The  Crosby  Battery  is  not  affected 
by  temperature;  whether  hot  or  cold,  it 
is  equally  capable  of  performing  the  work 
for  which  it  is  intended. 

The  Crosby  Dry  Battery  is  only  in- 
tended for  Open  Circuit  Work.  If,  how- 
ever, through  an  accident,  it  becomes 
Short  Circuited,  it  recoups  itself. 
This  cannot  be  said  with  equal  truth  of 
any  other  Dry  Battery  known. 


Crosby 
Electric  Company. 

TBADt 


StMi'-^j 


3  CHAMO 


CROSBY  DRY  BATTERY, 

(Patented  April  2d',  1889.) 
IT-EW     tore:'      TT.  S.  -A.. 


This    Battery    is    Sold   Semi-Charged. 

To  Fully  Charge  Battery: — Remove  the  ^cover  "and  pour  iD 
SLOWLY  through  the  holes  in  the  top  ONE  GILL  of  pure~water,  divided 
equally  between  the  two  holes.  In  a  few  minutes  the  battery~will  be  ready  for 
nse.  If  found  necessarj Rafter  a"  Jong  period 'of  service,  the  battery  may  be 
recharged  in  :lhe"samermanner  To  prevent  corrosion  care  should  be  taken 
not  f  6  wet  the  brass  connections. 


The  Crosby  Dry  Batteries  are  manu- 
factured in  different  sizes  and  forms, 
to  suit  the  needs  of  different  purchasers. 
The  quantity  of  current  required  for  any 
given  work  can  be  secured  by  a  change  in 
the  form  and  size  of  the  battery.  For 
ringing  bells  and  work  of  that  character, 
the  Cylindrical  Batteries  are  to  be  pre- 
ferred ;  but  in  instances  where  very  low 
internal  resistances  is  desired,  as  in  tele- 
phone work  and  for  medical  electrical 
purposes,  the  rectangular  form  is  the 
better. 

The  quantity  of  current  in  the  Crosby 
Dry  Batteries  varies  from  one  to  ten 
amperes,  according  to  the  size  and  shapej 
while  the  electromotive  force  remains  eon-| 
stant  at  1.55  volts. 

To  use  the  Crosby  Dry  Battery  is 
approve  and  indorse  it.    It  will  give  perl 
feet  satisfaction.    Comparison  with  othe| 
batteries  shows  its  superior  qualities. 

Dr.  Schuyler  S.  Wheeler,  in  writind 
of  the  Crosby  Dry  Bafery,  says  :  '* 
have  examined  the  Batteries  sent  to  m\ 
from  your  office,  and  take  pleasure  in 
siuing  you  that  you  are  manufacturing  j 
first-class  Battery  for  Open  Circuit  Worl 
which,  for  convenience  and  portabilitjj 
has  no  equal.    Its  qualities  of  simplic 
of   construction,   cleanliness,   finish    anl 
general   adaptability   to  the  work  whicl 
such  batteries  have  to  perform  are  at  th 
same  time  equal  to  those  of  any  batte^ 
yet  brought  to  my  notice." 


Office  of  Flemmin.,  s  Electk  -Medical  Instrument  Manufactory.  No.  1009  Arch  Street,  Philadelphia,  March  8,  1890. 
CROSBY  ELECTRIC  COMPAXV.    SEW   YORK. 

Gentlemen  :  The  opportunity  of  expressing  to  you  my  views  in  reference  to  the  Dry  Cells  made  by  your  firm  gives  me  great  pleasure,  and  I  do  not  hesitate  j 
describing  my  experience  with  some  of  them.  I  charged  and  connected  one  of  your  No.  2  square  cells  with  one  of  my  rapidly  interrupted  4-ohm  resistance  primary  coil 
starting  it  January  28,  1890,  at  i  P.  M.,  kept  running  all  night  and  following  day,  January  29,  when  at  4  P.  M.  it  became  accidently  short-circuited,  and  remaining  so  untl 
6  P.  M.  The  cell  was  then  released  and  allowed  to  recuperate  'till  January  30 ;  7.30  A.  M.,  started  again,  and  left  running  until  February  13,  stopping  during  night  timl 
Thus,  in  defiance  of  a  two-hour  short  circuit,  the  cell  functionated  =  371  consecutive  hours,  a  result  never  before  attained  in  all  my  experience  with  open  circuit  1  | 
t.ells.    The  same  cell,  being  recharged  afterwards,  still  retains  its  working  capacity,  apparently  as  good  as  previous  to  its  testing.        Very  respectfully, 

[Copt.]  (Signed)        Otto  Flemmenc  | 


CYLINDRICAL. 

>IZE    IN    INCHES. 


No.  3 7 


TA 


Height         Diam.     Price. 
'.     2%  inches.   $1.20 


RECTANGULAR. 

SIZES   ES"   INCHES. 

Height.    Width.  Length.  Price. 

No.  2 5    x    1%     x    ±y,  $1.20 

"    3 9     x     1',     x     8  2.25 


TELEPHONE. 

SIZES   IN   TN'CHES. 

Height       Width.  L*ngth.    Pri 

Long  Distance 1l/t     x     2*/i     x  4\, 

Telephone ">%     x    2        x  4tf 


THE  CROSBY    ELECTRIC    COMPANYl 

JUDGE  BUILDING,  FIFTH  AVENUE  AND  SIXTEENTH  STREET,  NEW  YORK. 
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CONCENTRIC  INTERIOR  WIRING. 


On  another  page  we  fully  described  a  system  of 
interior  wiring  invented  by  Mr.  J.  D.  F.  Andrews, 
of  England.  His  system  is  based  on  the  con- 
centric conductor  principle  ;  and  while  it  proba- 
bly is  a  good  thing  as  it  goes,  it  does  not  fulfill 
every  requirement  of  a  perfect  system  of  wiring 
the  interior  of  buildings.  In  this  one  respect 
America  can  justly  brag  of  being  ahead  of  Eng- 
land. America  may  be  a  new  country  but  in 
some  things  she  leads  the  world,  including  Eng- 
land. Interior  wiring  is  one  of  these.  We  have 
in  this  country  a  system  of  wiring  building  inte- 
riors that,  is  much  superior  to  the  concentric 
system  referred  to.  While  the  concentric  plan 
undoubtedly  renders  «/7many  of  the  dangers  in- 
cident to  inferior  wiring  and  abnormal  currents, 
it  does  not  provide  for  easy  repairs  after  damage 
has  been  done.  Our  American  system  covers 
the  valuable  features  of  the  concentric  method, 
and  goes  much  further.  By  the  American  plan 
a  tube  of  non-combustible,  waterproof,  and  in- 
sulating material  is  laid  down  in  the  building 
during,  or  after  its  erection,  in  exactly  the  same 
manner  that  gas  pipe  is  put  in.  Through  these 
tubes  electric  wires  are  drawn  with  great  facility 
and  connected  with  lamps  as  easily  as  a  gas  fix- 
ture can  be  applied.  In  case  of  short  circuiting, 
etc.,  the  damaged  wires  can  be  as  easily  drawn 
out  of  the  tube  as  to  pull  a  wire  across  the  floor, 
and  a  good  wire  can  be  inserted  as  easily.  It  is 
evident,  therefore,  that  the  only  pecuniary  dam- 
age done  is  the  cost  of  the  wire,  which  may  be 
of  the  ordinary  kind.  The  two  or  more  wires 
lay  together  side  by  side  in  the  tube,  and  any 
abnormal  currents  will  do  the  damage  to  the 
wires  within  the  tube.  In  no  possible  way  can 
any  damage  result  to  the  building  or  anything  in 


exterior  contact  with  the  tubes.  In  the  English 
system,  in  case  of  short  circuiting  between  the 
two  conductors,  or  burning  out,  or  any  other 
damage  that  will  impair  their  conductivity,  the 
cable  is  to  a  certain  extent  ruined.  Repairing 
faults  in  such  a  cable  must  necessarily  require 
the  attention  of  an  expert,  besides  consuming 
a  good  deal  of  valuable  time.  There  are  other 
valuable  features  in  the  American  system  that 
the  English  method  does  not  in  any  degree  pos- 
sess. These  will  suggest  themselves  upon  very 
little  thought.  We  do  not  wish  to  create  the  im- 
pression that  our  friends  claim  for  their  system 
superiority  over  all  others.  They  are  quite 
modest,  and  make  no  claims  whatever  except 
that  it  is  a  system  superior  to  the  ordinary  meth- 
ods of  wiring,  which  is  all  true.  We  only  wish  to 
state  that  while  their  system  is  good  we  have  a 
much  better  one. 


Naming  Units  after  American  Scientists. — 
Very  properly  the  largest  and  most  important 
body  of  electricians  in  the  United  States  has 
taken  the  initiative  in  the  manner  of  naming 
certain  electricil  units  after  the  eminent  Ameri- 
can scientists  and  investigators,  Henry  and 
Franklin  Now  that  the  American  Electrical 
Institute  of  Engineers  has  put  its  official  stamp 
on  the  proposition  there  is  no  reason  whatever 
to  suppose  that  the  project  will  fail.  Foreign 
electricians  do  not,  and  can  not,  question  the 
propriety  of  honoring  the  memory  of  these 
eminent  men  in  this  manner,  and  as  the  naming 
of  the  units  in  question  is  simply  a  matter  of 
official  acquiescence  on  ihe  part  of  the  various 
bodies  of  electricians,  we  trust  that  there  will  be 
no  delay  in  according  to  these  investigators  the 
honors  to  which  they  are  justly  entitled.  They 
have  long  since  passed  away  from  their  sphere  of 
usefulness  to  mankind,  but  the  use  of  their 
names  in  connection  with  the  electrical  pheno- 
mena which  they  discovered  and  revealed  to 
their  fellow-men  would  be  a  deserved  tribute  to 
American  genius. 

Electric  Power  at  Coal  Mines.  — On.  cf  the 
dreams  of  electrical  engineers  is  to  generate 
electric  power  at  coal  mines  and  distribute  it  by 
wires  wherever  needed.  This  would  save  the 
cost  and  time  of  handling  and  shipping  coal  to 
the  various  manufacturing  centers.  The  idea  of 
burning  the  coal  at  the  mouth  of  the  pits  and 
there  transforming  its  energy  into  electrical 
energy  to  be  applied  at  distant  points  where  power 
is  required  will,  when  carried  out,  have  a  most 
important  effect  on  the  coal  trade  and  may  possi- 
bly work  a  general  industrial  revolution.  And 
yet  there  is  nothing  any  more  practicable  than 
this  very  thing.  The  advantages  gained  would 
be  enormous,  and  there  seems  to  be  no  reason 
whatever  why  the  scheme  could  not  be  success- 
fully carried  out.  It  is  impossible  to  predict 
what  changes  would  be  wrought  by  the  proposed 
method  of  supplying  power.  The  cities  of  the 
West,  frequently  referred  to  as  the  "dirty,  smoky 
places  on  account  of  the  soft  coal  burned," 
would  enjoy  the  great  blessings  of  clear  sun- 
light, and  the  manufacturing  establishments 
in  these  places  would  be  free  from  the  annoy- 
ances attending  the  handling  of  coal.  Boilers 
would  be  fewer  in  number,  and  taking  it  al- 
together the  change  would  be  wonderful.  This 
state  of  affairs  no  doubt  will  be  fully  realized  in 
many  cases,  particularly  in  mountainous  regions 
where  the  shipment  and  handling  of  coal  are  at- 
tended with  extraordinary  difficulty.  To  extract 
the  power  of  the  coal  at  the  mines  and  transmit 
it  by  wire  to  where  it  is  needed  is  indeed  a  pos- 
sibility which  is  well  worth  attaining. 

The  Niagara  Tunnel. — The  Niagara  Falls 
Power  Company  has  invited  proposals  for  the 
construction  of  a  tunnel  of  about  8,000  feet  in 
length.  Proposals  will  be  received  until  July 
19th.  This  looks  like  business,  and  the  utiliza- 
tion of  Niagara's  tremendous  power  for  electric 
lighting  and  other  purposes  is  but  a  question  of 
time.     All  capitalists  recognize  this  fact. 


The  Electric  Motor  in  Military  Operations. — 
An  important  application  of  the  electric  motor  is 
to  be  put  to  a  test  soon  in  England.  One  of  the 
latest  schemes  of  carrying  on  military  operations 
during  warfare  is  to  build  a  railway  at  the  scene 
of  hostilities  for  the  transportation  of  ordnance, 
etc.  The  trains  used  on  these  occasions  are 
armor  plated,  and  carry  Gatling  guns.  During 
hostilities  the  ability  to  move  these  destructive 
weapons  from  one  point  to  another  on  the  field 
of  battle,  in  as  short  a  space  of  time  as  possible, 
is  a  very  important  consideration.  Hence  the 
railway  with  its  iron-clad  train.  These  trains 
have  been  propelled  by  steam  power,  but  there 
are  many  grave  objections  to  this  method  of 
propulsion.  One,  and  an  important  one,  is  the 
presence  of  coal  smoke  just  at  a  time  when  it 
would  be  of  the  utmost  importance  to  be  rid  of 
it.  A  moving  train  could  be  located  by  the 
enemy  by  the  smoke  from  the  engine,  and  it 
would  become  at  once  a  target  for  hostile  guns. 
This  serious  objection  will  be  entirely  over- 
come by  the  use  of  electricity  as  the  motive 
power,  as  is  proposed.  This  will  enable  the 
railroad  operations  to  be  carried  on  in  a  manner 
that  will  insure  reasonable  certainty  of  escaping 
detection  by  the  enemy.  The  electro-motor 
gives  out  no  smoke  to  expose  the  position  of  the 
train.  No  doubt  it  will  be  found  far  superior  to 
the  noisy  and  smoky  steam  engine  for  the 
prosecution  of  such  work. 

Fire  Alarm  Wires. — At  a  meeting  of  the  Fire 
Commissioners  in  this  city,  on  July  2d,  a  com- 
munication was  received  from  the  superintend- 
ent of  the  fire  alarm  system  objecting  to  the  plan 
of  laying  the  wires  of  the  Fire  and  Police  Depart- 
ments in  the  same  subway  ducts  as  proposed  by 
the  Board  of  Electrical  Control,  for  the  reason 
that  derangement  of  either  would  render  both 
systems  useless  and  endanger  the  safety  of  the 
city.  The  Board  ordered  a  copy  of  the  com- 
munication to  be  sent  to  the  Mayor  and  Board  of 
Electrical  Control,  and  ordered  that  the  further 
burying  of  the  Fire  Department  wires  be  stopped, 
pending  action  in  the  case. 

Lightning's  Work. — A  curious  accident  oc- 
curred on  the  Pennsylvania  Railroad  on  July  3d. 
While  a  train  was  on  its  way  to  New  York  from 
Philadelphia,  it  ran  into  a  storm  near  Bristol,  Pa. 
Lightning  struck  the  telegraph  lines  alongside  of 
the  road  and  knocked  thirteen  poles  down  in 
front  of  the  advancing  train.  The  train  ran  into 
the  tangled  wires  and  poles  but  was  stopped 
without  any  more  damage  than  the  smashing  of 
the  headlight  and  pilot  of  the  engine.  In  a  short 
time  the  debris  was  cleared  from  the  track  and 
the  train  resumed  its  journey. 

Telephonic  Communication  with  Ships. — The 
proposition  to  establish  telephonic  communica- 
tion from  shore  at  Havre,  France,  with  arriving 
ships  will  indirectly  serve  as  a  protection  against 
the  introduction  of  disease,  or  the  escape  of  law 
breakers  who  may  be  held  prisoners  on  board. 
The  primary  object  of  this  method  of  intercom- 
munication between  ships  and  shore,  however, 
is  said  to  be  for  the  purpose  of  notifying  the  ves- 
sel's agents  or  owners  of  the  condition  of  the 
cargo,  and  the  giving  of  orders  regarding  the 
disposition  of  the  same.  This  means  of  com- 
municating with  ships  off-shore  would  be  valu- 
able here  in  New  York. 

Groans  Instead  of  Cheers  for  the  Queen. — 
The  Employes  of  the  Central  Telegraph  office, 
London,  on  July  1st,  expressed  their  regard  for 
Queen  Victoria  by  groaning  instead  of  cheering, 
when  invited  by  the  officials  to  cheer  in  honor  of 
the  postal  jubilee.  The  Postmaster-General  re- 
ceived a  like  compliment. 

Proi'ellini;  Can.u.  Boats  hy  Electricity. — Some 
Albany  capitalists  are  discussing  plans  for  the  use 
of  electric  motors  as  the  driving  power  of  canal 
boats.  They  propose  to  run  overhead  wires 
and  by  means  of  trolleys  convey  the  current  to 
the  motors  on  the  boat.  This  plan  seems  to  be 
perfectly  practicable,  and  no  doubt  would  effect  a 
considerable  saving  in  operating  expenses. 


BERLIN  S  ELECTRIC  LIGHT  STATION. 

One  of  the  largest  electric  light  stations  in  the 
world  is  that  of  the  Allgemeine-Elektricistats- 
gesellschaft,  Berlin,  which  supplies  the  current 
for  lighting  the  German  capital.  Our  illustration 
shows  the  dynamos  of  this  station.  They  were 
supplied  by  Messrs.  Siemens  ..v  Halske,  of  Berlin, 
and  each  supplies  electricity  for  incandescent 
lamps  :.  :ng  90,000  candle  power.     The 

ring  armature  of  these  dynamos  has  a  diameter 
of  from  2'i  to  3  meters.  The  dynamos  are 
coupled  directly  to  the  shafts  of  the  steam  engines, 
thus  avoiding  a  complicated  system  of  belting. 
In  order  to  allow  for  driving  the  dynamos  in  this 
direct  manner,  they  had  to  be  arranged  for  a 
much  smaller  number  of  revolutions  than  had 
been  customary,  and  therefore  they  were  con- 
structed to  deliver  the  required  electric  current 
while  operating  at  the  rate  of  85  revolutions  per 
min 

A  very  important  part  of  the  plant  is  the  switch- 
ing apparatus,  with  the  switch  board.  By  means 
of  the  lexers  of  this  apparatus  the  different  groups 
of  lamps  are  brought  into  the  circuit  or  cut  out, 
as  is  desired  or  required,  while  the  measur  2 
and  controlling  apparatus  attached  to  the  switch 
board  permits  an  oversight  of  the  supply  of  the 
current  delivered  by  the  dynamos  to  the  different 
::onsofthe  system.     Other  apparatus  serve 


THE    ELECTRIC    AGE. 


the  beginning  of  1SS8  the  station  in  Markgrafen- 
strasse  was  found  to  be  too  small,  and  had  to  be 
enlarged  by  the  addition  of  four  steam  engines 
of  300  horse  power  each.  Then  a  fourth,  a  fifth, 
and  finally  a  sixth  station  were  erected,  and  they 
were  each  provided  with  vertical  engines  of  1,000 
horse  power.  The  engines  of  this  station  are 
vertical  and  of  the  compound  type,  with  two  cy- 
linders placed  one  above  the  other. 

Our  facts  and  illustration  are  taken  from  the 
Illuslrirte  Zeitung. 

EXTRACTING     GOLD    BY     THE     AID   OF 
ELECTRICITY. 

Mr.  Molloy,  a  member  of  the  British  Parlia- 
ment has  recently  patented,  in  England,  an  in- 
vention for  separating  gold  from  the  ore  by 
electricity,  in  connection  with  mere. 

After  describing  the  ordinary  process  of  ex- 
tracting the  gold  from  the  crushed  ore.  by  amal- 
gamation with  mercury  on  copper  plates,  the 
Pall  Mall  Budget  says  : 

There  are,  however,  two  difficulties,  the 
familiar  bugbears  of  every  mining  community. 

1.  The  difficulty  of  bringing  every  particle  of 
gold  into  contact.  The  mercury  does  not  at- 
tract the  gold  as  a  magnet  would  iron.  If  the 
particles  of  gold  come  and  touch  it,  it  gobbles 
them  up,  but  it  declines   to  go  running  after 


ditions  of  the  industry.  And  that,  no  less,  is  Mr. 
Molloy  s  ambition.  What  he  claims  for  his  in- 
vention is  shortly  this,  that  it  keeps  the  mercury 
absolutely  "quick,"'  and  insures  the  absolute 
contact  with  it  of  every  particle  of  gold.  The 
point  at  which  Mr.  Molloy  steps  in  is  after  the 
crushing  of  the  ore.  His  invention  is  a  sub- 
stitute, not  for  the  "stamps,"'  but  for  the 
"plates.  '  As.  however,  for  his  purpese,  the 
finer  the  ore  is  crushed  the  better,  he  prefer  a 
crushing  apparatus  consisting  of  two  great  roll- 
ers playing  in  a  circular  box,  with  the  double 
action  of  a  carriage  wheel  when  the  carriage  is 
both  moving  and  turning  round.  That,  how- 
ever, has  nothing  to  do  with  his  invention, 
which  will  now  be  described. 

Reduced  to  its  simplest  elements,  the  machine  < 
is  an  iron  disk  spinning  in  a  shallow  iron  sau- 
cerful  of  mercury,  on  the  surface  of  which  the 
disk  floats.  In  the  middle  of  the  disk  is  a  hop- 
per, through  which  the  flow  of  water  and  crushed 
ore  descends  upon  the  mercury.  There  the  cen- 
trifugal force  due  to  the  rotation  of  the  disk 
drives  it  from  the  center  to  the  rim.  pressing  it 
down  upon  the  surface  of  the  mercury  a  1  the 
time,  and  insuring  that  every  particle  of  gold 
shall  be  absorbed  The  residue  is  driven  to  the 
edge  of  the  saucer,  and  there,  freed  from  the 
pressure  of  the  disk,  it  continually  wells  up, 
overflows,    and  runs   away  as     "tailings.       All 


for  equalizing  the  current  in  the  network  of  wires, 
for  testing  the  insulation  of  the  conductors,  etc. 

The  electricity  produced  by  these  dynamos 
is  first  carried  by  heavy  copper  conductors  to  the 
:ch  board,  and  from  there  to  the  cable  vault, 
from  which  it  is  carried  to  the  street  conductors. 
These  street  conductors,  which  are  embedded 
sufficiently  deep  below  the  pavement,  consist 
principally  of  cables,  the  twisted  copper  wires  of 
which  are  properly  insulated,  incased  in  lead 
pipes,  and  then  protected  from  external  injury  by 
iron  bands. 

The  driving  power  of  the  entire  electric  plant 
of  Berlin  will  amount  to  1 8, 000  horse  power,  when 
the   central  -   are  completed,  which  cor- 

onds  to  an  addition  of  200,000  lamps,  that 
will  have  a  lighting  power  equal  to  25  per  cent, 
of  all  the  gas  lights  in  Berlin. 

Five  years  ago  the  Edison-Gesellschaft,  now 
the  Allgemeine-Elektricitatsgesellschaft,  erected 
a  little  plant  for  2,000  lamps  at  No.  85  Friedrick- 
-se.  When  the  Allgemeine-Elektricitatsgesell- 
schaft  obtained  permission  from  the  city  to  use 
the  streets  for  laying  electric  cables,  a  second 
central  station  was  built  in  Markgrafenstrasse, 
which  was  much  larger  than  any  similar  plant 
It  had  a  capacity  of  1,000  steam  horse  power.  A 
third  small  station,  with  three  engines  of  270  horse 
power  each,  M-as  erected  in  Mauerstrasse,  but  in 
7  three  more  engines  of  300  horse  power  each 
had  to  be  added  to  the  plant  at  this  station.     In 
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them.  Now,  if  you  don't  crush  fine  enough, 
many  of  the  particles  will  carry  a  speck  of  gold 
within  a  shell  of  ore.  In  that  case  the  mercury 
cannot  crack  the  nut,  and  it  flows  away,  kernel 
and  all,  into  the  "  tailings."  If,  on  the  other 
hand,  you  crush  too  fine,  you  get  "float  go. 
that  is,  particles  so  tiny  that  they  are  carried  on 
the  top  of  the  water  without  touching  the  mer- 
cury at  all.  But  even  if  this  difficulty  be  over- 
come, and  contact  with  the  mercury  secured, 
you  have  a  second  to  face. 

2.  The  demoralization  of  the  mercury  itself 
from  contact  with  the  ore.  There  are  certain 
"refractory"  ores  which  contain  properties  in- 
imical to  mercury  (such  for  instance  as  arsenic, 
iron  oxide,  sulphur,  antimony  or  zinc),  under  the 
influence  of  which  the  mercury  oxidizes.  It 
"sickens'as  the  miner  putsit  and  "flours, "  form- 
ing into  a  sort  of  scum  on  the  surface,  which  inter- 
poses between  the  "quick  "  mercury  and  the  gold 
with  which  it  ought  to  be  in  contact,  and  which 
also  keeps  flaking  off  and  running  to  waste  with 
the  water.  In  this  way  not  only  is  there  a  great 
loss  of  gold,  but  there  is  a  loss  of  mercury,  too, 
which  is  not  the  least  part  of  the  miner's  trouble, 
seeing  that  it  is  a  most  expensive  metal. 

On  these  two  difficulties,  in  many  cases  de- 
pends the  question  whether  a  gold  mining  enter- 
prise does  or  does  not  pay.  It  is  clear  then, 
that  to  dispose  of  them  forever  would  mean 
something  like  a   happy   revolution  in   the  con- 


you  have  got  to  do,  then,  is  to  crush  as  fine  as 
possible  to  begin  with. 

The  bugbear  of  "  float  gold"'  loses  its  terrors. 
However  light  the  particles  may  be,   they  are 
spread,  and  squeezed,  and  scrubbed,  and  radia- 
ted over  the  surface  of  the  mercury  between  it  and! 
the   revolving   disk  which  floats   upon    it.     Sol 
much  for  difficulty  No.  1.     As  for  No.   2,   Mf.T 
Molloy  appeals  to  the  powers  of  chemistry  and 
electricicity  to  rescue  him  from  that.     He  can- 
not prevent  the  hostile  elements  in  "refractory  | 
ore  from  coming  in  contact  with  his  mercury, ' 
nor  can  he  deprive  them  of  their   "sickening" 
influence.     But  he  can  prevent  the  mercury  from 
oxidizing  under  that  influence  by  keeping  it  con- 
stantly charged  with  a  supply  of  nascent  hy- 
drogen which  has  absolute  power  to  cure,   to 
counteract  and  to  prevent  its  oxidization.     Notbl 
ing  easier.     In    permanent    contact     with    the 
mercury  he  places  a  solution  of  certain  salts. 
This  solution  is  connected  with  the  posi'ive  pole 
of  a  battery,  the  negative  pole  of  which  is  con- 
nected with  the  mere 

Under  the  influence  of  the  electric  current  the 
solution  is  being  constantly  decomposed,  send- 
ing a  constant  supply  of  oxygen  into  the  air  and 
a  constant  supply  of  hydrogen  into  the  mercury. 
This  being  all  a  bubble  with  nascent  hydrogen 
never  gets  a  chance  of  "sickening. "  but  is 
always  kept  "  quick ''  and  fit  for  work.  This 
electrical   process   Mr.   Molloy  manages  in  the 
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center  of  his  gyrating  disk,  the  solution  being 
contained  in  a  sort  of  li'.tle  ebonite  moat  within 
the  hopper.  One  horse  power  suffices  to  diive 
both  the  machine  and  the  dynamos  icquired  for 
the  electrical  process,  and  it  can  put  through  ten 
tons  in  a  day.  The  salts  required  are  "dirt 
cheap,"  and  the  mercury  practically  lasts  for  ever, 
and  the  whole  apparatus  weighs  only  five  hun- 
dredweight.   

TELEPHONE  CONVENTION. 


General  C.  H.  Barney,  Secretary  of  the  Na- 
tional Telephone  Exchange  Association,  an- 
nounces in  that  association's  monthly  Xews-Lel- 
ter,  that  the  next  annual  meeting  of  this  associa- 
tion will  be  held  at  the  Russell  House,  Detroit, 
Mich.,  commencing  on  Tuesday,  September 
9th,  next.  It  is  expected  that  the  business  of  the 
association  will  be  concluded  in  two  days,  but 
the  secretary  has  received  a  hint  that  it  will  be 
advisable  for  the  delegates  to  make  their  plans  so 
as  to  remain  in  Detroit  until  Thursday  evening 
at  least. 

The  Russell  House  is  conducted  on  the  Ameri- 
can plan.  The  rates  are  $3,  $3.50,  $4  and  $4-50 
per  day,  according  to  location  and  accommoda- 
tions desired.  It  is  requested  that  members  of 
the  association  intending  to  be  present  at  the 
meeting,  engage  their  rooms  at  an  early  date,  so 
that  the  most  desirable  locations  may  be  se- 
cured. Messrs.  W.  A.  Jackson  and  F.  A. 
Forbes,  of  the  Telephone  and  Telegraph  Con- 
struction Company,  of  Detroit,  have  kindly  con- 
sented to  act  as  a  committee  on  quarters,  and  a 
note  addressed  to  either  of  them  will  receive 
prompt  attention. 

General  Barney  adds  :  "  It  is  not  too  soon  to 
commence  the  preparation  of  papers  to  be  read 
at  the  meeting.  Members  of  the  association  are 
earnestly  requested  to  send  such  papers  to  the 
secretary  by  the  first  of  August,  if  possible,  so 
that  the  executive  committee  may  have  suffi- 
cient time  to  examine  them." 


The  Epstein  Method  of  Forming  Storage  Bat- 
tery Plates. — The  object  aimed  at  in  this  method 
is  to  form  the  plates  of  a  storage  cell  with  greater 
rapidity  than  hitherto,  without  diminishing  their 
durability  or  capacity.  Lead  plates  of  any  shape 
suitable  for  use  as  electrodes,  are  put  into  water 
rendered  acidulated  by  the  addition  of  about  1 
percent,  of  nitric  acid.  The  plates  are  kept  from 
coming  in  contact  with  each  other,  and  the 
water  is  always  kept  up  to  the  boiling  point,  the 
boiling  being  continued  till  the  lead  has  assumed 
a  dull  gray  appearance.  The  plates  are  then 
taken  out  of  the  water  and  dried  in  the  air. 
This  treatment  produces  a  grayish  yellow  de- 
posit of  lead  compounds  which  has  the  appear- 
ance of  mildew.  This  deposit  adheres  very 
firmly,  and  is  insoluble  in  the  electrolyte  used  for 
the  subsequent  treatment  in  dilute  sulphuric 
acid.  In  addition  it  has  a  great  capacity  for 
taking  up  the  gases  engendered  in  the  formation 
process,  so  that  the  latter  may  proceed  quickly, 
without  the  necessity  of  reversing  the  current. 
It  is  these  "raw"  plates,  as  they  are  called, 
from  which  the  positives  as  well  the  negatives 
are  formed.  In  order  to  form  positive  elec- 
trodes a  number  of  raw  electrodes  forming  a 
group  are  put  into  the  electrolyte,  together  with 
positive  electrodes,  that  have  to  be  transformed 
into  negative  electrodes.  The  raw  electrodes 
that  have  to  be  formed  into  positive  electrodes 
are  then  connected  with  the  positive  pole,  and 
the  intervening  plates  with  the  negative  pole  of 
a  dynamo  or  battery.  In  the  process  of  forming 
positive  electrodes,  the  former  grayish-yellow 
color  of  the  raw  electrodes  changes  into  a  deep 
dark-brown,  almost  bluish-black  hue,  and  the 
process  is  completed  as  soon  as  the  electrodes 
have  assumed  that  color,  and  an  abundant  de- 
velopment of  oxygen  takes  place.  The  oxygen 
of  the  peroxide  of  lead  produced  on  the  positive 
electrodes  which  are  to  be  reduced  to  negatives 
is  absorbed  by  the  effect  of  the  electric  current, 
and  the  bodies  are  reduced  on  their  surface  to 


porous  metallic  lead.  The  process  of  forming 
negative  electrodes  is  finished  when  the  deep 
dark-brown  or  bluish-black  color  of  the  positive 
electrodes  used  for  the  purpose  has  changed  into 
a  bluish-gray  hue  and  an  abundant  development 
of  hydrogen  takes  place.  A  few  hours  only  are 
necessary  to  form  a  plate  by  this  method,  and  the 
reversing  of  the  current  is  unnecessary,  so  that 
in  a  very  short  space  of  time  a  great  number  of 
positive  as  well  as  of  negative  electrodes  can  be 
produced. 

THE  BLATHY    ALTERNATING    CURRENT 
ELECTRIC  METER.* 


The  Blathy  electric  meter  for  alternating  cur- 
rents, which  is  being  made  by  Ganz  &  Co.,  of 
Buda-Pest,  for  their  alternating  current  electric 
works,   and  a  diagrammatic  representation   of 


fig.    1. 

which  is  given  in  Figs.  1  and  2,  consists  essen- 
tially of  a  horizontal  copper  disc  which  turns 
very  easily  upon  a  perpendicular  axle.  This 
disc  sets  in  motion,  by  means  of  a  spiral  and 
several  transfer  wheels,  a  counting  arrangement 
similar  to  those  employed  in  gas  meters. 

The  copper  disc  is  exposed  to  the  inductive 
action  of  two  systems  of  electro-magnets.  One 
of  these  systems  is  magnetically  excited  by  the 
alternating  current  to  be  measured,  and  the  mag- 
netism developed  in  this  system  (main  current 
magnet)  is  proportional  to  the  current  transmit- 


fig.    2. 

ted.  The  second  magnetic  system  is  wrapped 
with  a  very  thin  wire  and  connected  to  the  two 
main  leads  conveying  the  current,  whereby  the 
magnetism  of  this  second  system  becomes  pro- 
portional to  the  tension  of  the  main  current. 
Both  systems  produce  in  the  copper  disc  induced 
currents  and  act  upon  it  dynamically  setting  the 
copper  disc  in  rotation.  In  consequence  of  the 
movement  of  the  disc  through  the  magnetic 
fields,  currents  are  again  induced  in  the  same, 
which  act  in  opposition  to  the  movement  of  the 
disc  or  counteract  it.     At  a  certain   velocity  an 
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equilibrium  is  established  between  the  propell- 
ing and  the  arresting  forces  ;  this  velocity — 
under  otherwise  equal  conditions  is  proportional 
to  the  intensity  of  the  main  current,  whereby  it 
must  be  remarked  that  with  a  rational  distribu- 
tion of  the  current  the  tension  is  kept  practically 
constant.  The  transmissions  of  the  wheels  to 
the  counting  works  are  so  arranged  that  the 
fingers  show  directly  on  the  dial  plates  the  num- 
ber of  ampere  hours  which  have  been  transmit- 
ted. The  accuracy  of  this  electricity  meter  is 
quite  equal  to  that  of  the  gas  meter  (not  better?) 
and  the  simplicity  of  the  arrangement  guaran- 
tees accurate  and  durable  work. 

This  electricity  meter  was  closely  tested  last 
year  by  the  International  Commission  of  experts 
in  Frankfurt-on-Main,  and  subjected  to  repeated 
practical  investigations. 

According  to  the  statement  of  Herr  Blathy, 
the  meter  is  calculated  for  currents  up  to  1 50 
amperes.  Within  the  limits  from  20-1 50  amperes 
the  deviation  is  only  3  per  cent. 


AMERICAN  NAMES  FOR  ELECTRICAL 
UNITS. 


At  the  regular  monthly  meeting  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  held  June 
17th,  1890,  the  following  resolution,  recom- 
mended by  the  Council,  was  introduced  by  Mr. 
Francis  B.  Crocker,  with  the  request  that  it  be 
taken  up  for  action  at  the  next  meeting  of  the 
Institute  in  September. 

Whereas,  It  has  been  the  custom  in  the 
nomenclature  of  electrical  units  to  perpetuate 
the  names  of  men  who  have  contributed  most  to 
electrical  science ;  and 

Whereas,  In  the  names  thus  far  adopted,  the 
eminent  services  of  Americans  have  not  been 
recognized;  therefore 

Resolved,  That  in  the  opinion  of  the  American 
Institute  of  Electrical  Engineers,  a  just  distribu- 
tion of  the  honors  thus  bestowed  necessitates  a 
recognition  of  the  splendid  contributions  to  elec- 
trical science  of  one  or  both  of  America's  great 
electricians,  Benjamin  Franklin  and  Joseph 
Henry ;  and 

Resolved,  That  this  Institute  will  gladly  co-ope- 
rate with  other  bodies  in  this  country  and  abroad 
to  secure  the  general  adoption  of  these  names 
for  electrical  units  ;  and 

Resolved,  That  the  name  of  Henry  should  be 
given  to  the  practical  unit  of  self-induction, 
since  he  was  the  discoverer  and  greatest  investi- 
gator of  this  phenomenon,  and  because  this  unit 
at  the  present  time  is  called  a  quadrant,  which 
is  merely  a  numerical  value  and  not  a  suitable 
name. 

Resolved,  That  this  Institute  recommend  to 
Electrical  Societies  and  Electrical  Engineers  the 
general  use  of  the  name  of  Henry  for  the  unit  of 
induction  as  being  the  quickest  and  surest  way 
to  secure  its  final  adoption. 

It  is  unfortunate  that  the  name  of  Henry  for 
the  unit  of  induction  was  not  adopted  at  the 
Paris  Electric  Congress  of  1889.  If  the  attention 
of  the  Congress  had  been  forcibly  called  to  the 
fact  that  Henry  discovered  self-induction,  and 
that  his  work  on  both  self  and  mutual  induction 
was  of  the  greatest  importance,  his  name  would 
probably  have  been  adopted  then.  Henry's  dis- 
covery of  self-induction,  which  is,  of  course, 
the  fact  that  gives  the  strongest  claim,  was  made 
in  1832,  and  published  the  same  year  in  Silli- 
man's  Journal.  In  this  paper  he  describes  ex- 
periments showing  that  the  spark  obtained  by 
breaking  a  circuit  composed  of  battery  and  a  long 
wire  is  greater  than  with  a  short  wire,  and  that 
the  spark  is  further  increased  by  coiling  the  wire. 
He  then  clearly  states  that  the  phenomenon  is 
due  to  the  action  0/  the  current  on  itself,  all  of 
which  is  perfectly  correct  and  would  be  a  good 
statement  of  the  facts  even  at  the  present  time. 


Died. — M.  Frey,  director  of  the  International 
Telegraph  Bureau  at  Berne,  is  dead. 
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SHIP  PROJECTORS  AND  PLANT. 

Electrical  engineers  are  giving  much  attention 
to  ship  lighting  by  electricity.  The  use  of  pro- 
jectors on  shipboard  is  of  the  utmost  value,  and 
the  call  for  instruments  of  this  class  has  led  to 
great  improvements  in  these  lamps.  The  fol- 
lowing description  and  illustrations  of  a  ship 
projector  and  plant,  manufactured  by  an  English 
firm,  are  taken  from  a  London  contemporary  : 

The  engraving,  fig.  i,  shows  one  of  a  number 
of  search  light  projectors  specially  constructed 
by  Messrs.    Charlesworth.  Hall  ft  Co.,  Oldham, 


FIG.     I. SEARCH    LIGHT    PROJECTOR. 

for  use  on  s*iall  vessels  in  the  night  navigation 
of  rivers,  canals  and  narrow  channels.  The  pro- 
jector barrel  is  1 6  inches  diameter,  rolled  out  of 
steel  sheet  and  tin-plated,  making  a  very  strong 
piece  of  work.  The  mirror  is  one  of  Chance 
Brothers'  best  quality  and  is  16  inches  diameter 
and  S  inches  focus,  fitted  in  a  strong  brass  frame 
with  a  bayonet  socket  attached  to  the  barrel  to 
facilitate  removal  for  cleaning,  etc.  A  dispers- 
ing lens,  also  by  Chance  Bros.,  having  an  angle 
of  dispersion  of  i6°,  is  attached  by  means  of  a 
hinged  frame  to  the  forward  end  of  the  barrel 


FIG. 
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arranged  for  setting  the   points  of  the   carbons 
from  below,  without  having  to  put  the  hand  in 
the  barrel,  as  is  necessary  with  other  projectors. 
With  carbons  2:  mm.  diameter  and  a  current  of 
45  amperes  these  projectors  will  illuminate  a  dis- 
tance of  about    1,200   yards.     Fig.    2  shows  a 
very  light  and  compact  set  of  electric  light  ma- 
chinery   also    made    by   Messrs.    Charlesworth. 
Hall  ft   Co.,  specially  suitable  for  ship  lighting 
(supplied  with    the   above   projectors).     A  set, 
comprises  an  engine  with  cylinders  4  inches  and 
;>_-    inches  x   4:a    inches  stroke,  driving  a  Hall 
dynamo  direct  at  500  revs,  per  minute,  with  an 
output  of  65  volts  50  amperes,  the  steam  press- 
ure being  60  lbs.  per  square  inch.     As  will  be 
seen,  the  engines  are  of  the  open  frame  type, 
the  cylinders  being  supported  on  four  steel  col- 
umns,   which  also   carry   the   cross-head   slide. 
Both  cylinders  are  fitted  with  piston  valves,  ope- 
rated by  one  eccentric,  the  high  pressure  cyl- 
inder exhausting    direct  into  the   low  pressure 
steam  chest,  thereby  doing  away  with  connect- 
ing pipe  joints  and  stuffing  boxes  for  the  valve 
spindle.     The  pistons  are  steel  castings  fixed  on 
one  piston  rod,  of  Whitworth  steel,  by  means  of 
cone;  and    nuts.      The   piston   rod  glands   are 
tightened  by  screwed  caps,  so  as  to  prevent  gall- 
ing, through  one  side  being  screwed  more  than 
the  other,   as  sometimes  happens  with   glands 
tightened  with  studs.     A  play  of  3^  inches  is 
allowed  in  the  gland  for  any  slight  bend  in  the 
piston  rod.     The  end  of  the  piston  rod  is  passed 
through   a   cast   steel   slipper    slide    block   and 
there  sciewed  by. two  nuts  which  are  pinned  in 
position.     This  slide  block  has  slips  for  taking 
up  wear.     The  connecting  rod  is  of  cast  alumi- 
nium steel.     Both  the  large  and  small  ends  are 
of  the  usual  marine  type.     The  crank-shaft  is  of 
Whitworth  steel  with  circular  crank  webs  and 
cast  iron  balancing  discs  shrunk  on.     In  order 
to  reduce   wear,   the   crank-shaft   and   all   other 
bearings  are  made  of  very  large  surface,  and  all 
parts  can  be  lubricated  while  running.     The  dy- 
namo is  one  of  Messrs.  Charlesworth,    Hall  & 
Co.  s  inverted  type.     The    magnets  are  of  best 
soft  iron,  tooled  all  over.     The  armature  shaft  is 
of  Vickers's  steel.     The  resistances  are  as  fol- 
lows :    armature.  .21    ohms,  shunt,  20.65  ohms, 
series  .031S  ohms,  and  giving  an  electrical  effi- 
ciency of  79.6  per  cent. 


in  order  to  fan-tail  the  light  so  as  to  spread  it  on 
the  banks.  The  arrangements  for  ventilation 
are  very  complete,  both  the  mirror  frame  and 
projector  barrel  being  so  arranged  that  a  con- 
stant stream  of  cold  air  passes  through,  so  pre- 
venting overheating  of  the  mirror  and  destruc- 
tion of  the  silvering.  An  instrument  similar  to 
a  camera  is  provided  at  one  side  of  the  projector 
for  viewing  the  arc.  The  hand  lamp  is  made 
detachable  and  quite  independent  of  the  pro- 
jector itself.  The  feed  of  the  carbons  is  ob- 
tained by  a  right  and  left  hand  thread  screw  in 
the  usual  way.  A  screw  is  provided  for  raising 
and  lowering  the  carbons,  and  adjustments  are 


pointed  end  is  brought  into  contact  with  a  plati- 
num-pointed adjustable  screw  at  either  side — one 
representing  pressure  and  the  other  vacuum. 
These  screws  can  be  adjusted  to  give  warning  of 
alterations  of  pressure  varying  from  ,'„  of  an  inch 
to  any  degree  required.  It  will  be  at  once  seen  | 
that  immediately  the  end  of  the  lever  is  brought* 
into  contact  with  either  of  these  screws,  an  elec- 
tri:al  circuit  is  formed,  causing  one  or  more 
bells  to  be  rung.  These  bells  may  be  placed  in 
a  convenient  position  in  the  works  or  offices, 
and  will  continue  ringing  until  the  pressure  or 
vacuum  is  adjusted. 

It  is  suggested  that  there  are  many  other  pur- 
poses on  gas-works  to  which  the  invention  could 
be  applied  with  advantage;  such,  for  instance,    ' 
as  giving  notice  of  undue  pressure  on  the  station 


ELECTRIC   APPARATUS    IN    GAS    WORKS. 


It  is  a  matter  of  frequent  observation  in  gas 
works  that  the  governing  arrangements  of  the 
exhausters  are  liable  at  times  to  be  neglected 
unless  under  constant  supervision  ;  and  as  a 
result,  considerable  loss  and  inconvenience  are 
caused.  To  obviate  this,  an  apparatus,  em- 
bodying an  ingenious  application  of  electricity  to 
checking  the  governing  and  exhausting  arrange- 
ments of  gas  works,  has  been  devised  and  put 
in  operation  at  the  works  or  R.  Dempster,  at 
Penmaenmawr,  North  Wales.  The  Journal  0/ 
Gas  Lighting  refers  to  it  as  follows  :  It  is  fixed 
in  such  a  manner  that,  when  the  pressure  or 
vacuum  varies  from  the  regulation  standard,  a 
bell  is  set  ringing  ;  thus  bringing  the  matter 
directly  before  the  notice  of  the  engineer  or  man- 
ager. 

The  apparatus  may  be  described  as  follows  : 
A  small  boxwood  case,  with  glass  front,  is  fitted 
against  the  wall  of  the  exhauster  house.  In  this 
box  are  placed  two  gauge  tubes  o  /  about  two 
inches  in  diameter.  These  are  connected  at  the 
bottom  like  an  ordinary  pressure  gauge.  A  glass 
bell  is  made  to  float  in  the  tube  exposed  to  the 
atmosphere :    the    other  tube  being  connected 

th  the  gas.  The  float  rises  or  falls  in  propor- 
tion to  the  changes  in  pressure  or  vacuum,  and 
is  suspended  to  the  end  of  a  balance  lever,  the 
other  end  having  an  adjustable  screw  weight  for 
regulating  its  position.  This  lever  is  pointed 
with  platinum,  and  is  connected  to  three 
cells, '  between  which  a  switch  turns  the 
current  on  or  off  at  pleasure.  When 
the  instrument  is  brought  into  action, 
the  lever  moves  in  position,  and  the  platinum- 


governors,  etc. 


NEW  YORK  NOTE. 


The  New  York  Insulated  Wire  Company,   of 
649  to  651  Broadway,  have  several  large  wiring! 
contracts  to  be   executed.     These  include  the 
wiring  of  the  new  World  building,  the  Imperial  ' 
Hotel,  New  York  :  the  residence  of  Ogden  Goe-f 
let,  at  Newport.  R.  [.,  and  the  buildings  of  the 
New  York  Life  Insurance  Company,  now  being 
erected  at  Kansas  City,    Minneapolis.  St.  Paul, 
Omaha,  and  Montreal.     These  buildings  are  toj 
be  wired  with  the  Grimshaw  white  core  wire,  of 
which  the  above- named  company  are  sole manu-1 
facturers.  The  Grimshaw  white  core  wiie  has  been  j 
before  the  public  many   years  and  has  the  ap- 
proval of  the  fire  underwriters  and  inspectors. 
It  is  especially  valuable  for  house  wiring. 


The  Kousmine  Diffusion  Battery. — The  dif- 
fusion battery  of  M.  Kousmine,  which  was  shown 
at  the  recent  Galvano  Plastic  Exhibition  at  St. 
Petersburg,  has  been  much  used  in  Russia.  By^ 
making  use  of  the  phenomenon  of  diffusion  M. 
Kousmine  has  succeeded  in  overcoming  the  in- 
crease in  internal  resistance  of  the  bichromate  of 
potash  battery  due  to  the  formation  of  crystals 
on  the  positive  electrode.  The  positive  carbon 
electrode  consists  of  four  strips  attached  to  the 
lid  of  the  battery.  The  negative  zinc  electrode 
consists  of  a  circular  grating,  resting  on  the  bot- 
tom of  the  battery.  By  means  of  a  funnel  a 
15  deg.  Beaume  solution  of  sulphuric  acid  is  in- 
troduced, until  it  just  reaches  the  lower  end  of 
the  carbon  strips.  A  6  to  7  per  cent,  solution  of 
bichromate  of  potash  is  next  introduced.  The 
two  liquids  do  not  mix  on  account  of  the  great 
difference  in  their  densities.  When  the  battery  is 
short-circuited  it  is  easy  to  see  that  chemical  ac- 
tion only  takes  place  close  to  the  lower  end  of 
the  carbon  strips,  which  are  gradually  sur- 
rounded by  a  violet  ring  2  or  3  millimetres 
deep.  Above  this  region  the  bichromate  solu- 
tion retains  its  original  color.  The  bichromate 
solution  being  very  weak,  the  chromic  crystals 
dissolve  as  soon  as  they  are  formed,  and  the 
positive  electrode  is  not  covered  by  a  deposit 
as  in  other  batteries.  The  solution  of  these 
crystals,  having  a  greater  density  than  the  sur- 
rounding liquid,  falls  to  the  bottom.  The  sul- 
phate of  zinc  also  falls  to  the  bottom  of  thc 
cell,  causing  more  sulphuric  acid  to  rise.  A 
cell  having  the  following  dimensions  was  tested 
by  a  committee  ot  experts  at  the  Exhibition  in 
question  :  Height  20  cms.,  diameter  15  cms., 
surface  of  zinc  176  sq.  cms.,  bichromate  solu- 
tion 6  per  cent,  sulphuric  acid  15  deg.  Baume. 
The  committee  reported  that  after  having  been 
circuited  for  8j4  hours  on  an  external  resist- 
ance of  32  ohms,  and  then  left  on  open  cir- 
cuit for  ioj^  hours,  the  cell  continued  to  work 
for  4 $4  hours,  when  the  circuit  was  again 
closed,  and  that  it  gave  during  13  hours  36 
ampere-hours  for  an  expenditure  of  4S  grammes 
of  zinc. 

The  Inevitable  Result. — It  is  reported  that 
engineers  are  at  work  upon  plans  for  an  electric 
system  to  take  the  place  of  steam  on  some  of  the 
branches  of  the  Old  Colony  road. 


THE    ELECTRIC    AGE. 


THE  PENNOCK  PRIMARY  BATTERY.* 


There   is   a   general  concurrence  of  opinion 
at  electricity  has  a  great  future  before  it,  but 
ere  is  still  a  considerable  unconsciousness  of 
me  of  the  best  and  most  remarkable  achieve- 
ents  that  persevering  inventors  have  made  in 
■veloping  the  great  practical  side  of  this  sci- 
ice.     Among  many  who  ought  to  know  bet- 
r  there  are  certain  strong  prejudices,  and  the 
suit  is  that  many  of  the  most  excellent  propo- 
tions   do  not    receive  the    attention  to  which 
eir  merits  justly  entitle  them.     The  dynamo 
of  a  later  date  than  the  chemical  battery,  and 
.s  received  abundant  eulogy  and  has  enlisted 
army  of  enthusiasts  into  its  service  who  pre- 
ct  a  great  future  for  it.     The  dynamo  method 
producing  ele  tiicity  is  an  expensive  one,  re- 
iring  a  great  consumption  of  coal  and  a  costly 
int.      It   simp'y  transfers  mechanical   energy 
to  electiical  energy,  and  that  too  in  a  manner 
parently  far  removed    from    economy.     The 
tnbution  of  the  electrical  energy  is  then  ac- 
mplished  by  wires,  the  rmjority  of  which  could 
entirely  abolished  if  some  other  method  of 
oducing  electricity  were  followed. 
For  electric  railways  and   electric  lighting  a 
urn  might  profitably  be  made  lo  the  principle 
producing  electricity  by  carbon  z  nc  and  acid 
mpounds.       Pr<>c<  eding    upon    this   idea    Mr. 
;orgeB.  Pennock  has  perfected  a  system  which 
npletely  distances  every  other  for 
oviding  electricity  for  electric  motors 
railways  and    for  the  purpose  of 
:ctric  lighting.    The  ordinary  c  ec- 
c  railway,  such  as  we  see  it  in  several 
ge  cities,  is  far  from  being  perfect, 
e  overhead  wire  system  is  parti. u- 
ly  cumbrous  and  even  dangerous, 
>ecially  so  during  electiical  storms 
en  the  lightning  wi  1  strike  the  over- 
ad  wires  and  rush  through  every 
on  service  on  the  line,  and  not 
ly   destroy   the   motors    but    may 
1  or  severely  shock  the  passengers, 
nse  of  maintaining  great  power  houses  is  also 
ry  considerable.      Mr.   Pennock,   by   his  pri- 
rv  batteries,  can  do  away  with  the  necessity 
storage  batteries,   dynamos  overhead   wires, 
:.,  altogether,  and  yet  run  the  cars  as  fast  as 
;r,  and  at  a  mere  fraction  of  the  cost.     The 
tteries  are  placed  on  the  motor  car  and  the 
ter  can   thus  be  run  on  any  track.     No   cells 
:  wasting  when  out  of  service  and  no  local  ac- 
n   is  allowed    in    the    Pennock    porous    cup. 
;re  are  comparisons  of  a  ten-mile  road  com- 
:te  with  fifteen  cars  : 


of  the  cable  system.  The  speed  and  power  at- 
tained are  far  greater  than  with  the  steam  engine 
as  will  shortly  be  shown  by  a  train  to  be  run  be- 
tween here  and  New  York  by  the  inventor  him- 
self. For  electric  lighting  the  system  is  excep- 
tionally convenient  and  can  be  used  in  private 
dwellings  and  hotels  or  on  a  large  scale.  The 
erection  of  central  station  plants  is  particularly 
suitable  and  is  very  profitable  to  the  enterprising 
investors  who  own  stock  in  the  Pennock  Battery 
Electric  Light  &  Improvement  Co.,  the  invest- 
ment paying  many  hundred  per  cent  per  annum. 
The  company  some  time  ago  sold  Capt.  John 
Hall  of  Peoria  exclusive  rights  in  the  county 
there,  and  he  has  secured  the  right  of  running 
motor  cars  of  this  kind  in  that  important  city. 
Their  success  will  lead  others  to  adopt  them  and 
their  extension  throughout  the  ccunlry  is  only  a 
matter  of  time.  Mr.  George  B.  Pennock  is  the 
able  President  and  General  Manager  of  both  com- 
panies, and  full  particulars  may  be  obtained  by 
addressing  him  at  the  Sherman  Home,  Chicago, 
or  on  calling  at  the  office  you  will  see  a  working 
model  of  the  railwav. 


Westinghouse. — The  Westinghouse  Electric 
Company  have  received  a  contract  for  supplying 
a  central  station  of  ioo  arc  lights  and  6,000  in- 
candescent lamps,  at  Barnsby,  England.  This 
was  in  the  face  of  sharp  competition  with  Eng- 
lish and  other  companies. 


PENNOCK    ELECTRIC    LOCOMOTIVE. 


The  ex- 


WESTKRN  NOTES. 


ELECTRICAL    OVERHEAD    WIRE    SYSTEM. 

st  of  road  bed,        .         ...     $ 
st  of  wirings,       .... 
st  of  motor  cars,      . 
st  of  power-plant, 

(No  fuel  counted)  — 

Total,       . 

STORAGE    BATTERY    SYSTEM. 

st  of  road  bed, 

st  of  cars,  .... 

st  of  power-plant, 

No  fuel  counted) 

Total,    .... 

CABLE    SYSTEM. 

st  of  cable  construction, 
st  of  power-plant, 
st  of  cars,       .... 
;No  fuel  counted) 

Total 


75,000 
35,000 
55,000 
50,000 


$215,000 


$  75.000 
75,000 
50,000 

$200,000 


$750,000 

1  20,000 

15.000 

$885,000 


PENNOCK    SYSTEM. 

t  of  motor  cars,  including  fuel 


for 


60  days,  $45,000 

Extra  track  or  new  road  bed  not  necessary. 

The  Pennock  is  thus  about  a  fifth  of  the  cost 
other  systems,  and  about  a  twentieth  of  that 
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BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

35    COMMERCIAL    BUILDING, 

Chicago,  July  4,  1890. 

Peoples  Gas  and  Electric  Light  and  Power 
Co.,  has  been  formed  at  St.  Louis,  with  capital 
stock  of  $50,000  ;  incorporators,  Jno.  Maguire, 
R.  D.  Walsh,  Rolla  Wells. 

The  Union  Depot  Railroad  Company,  St. 
Louis,  Mo.,  have  added  two  80  horse  power 
Thomson-Houston  generators  and  five  cars  with 
two  15  horse  power  motors  on  each  car  to  their 
equipment. 

Mr.  G.  A.  Edward  Kohler,  western  agent 
for  the  Eddy  motor,  reports  closing  contract  for 
two  electric  motors  of  2  and  4  horse  power  re- 
spectively, to  be  placed  in  the  offices  of  the  Na- 
tional Bank  of  Illinois,  for  driving  ventilating 
fans. 

The  Missouri  Railroad  Company,  St.  Louis, 
Mo.,  will  equip  their  line  with  36  electric  motor 
cars  of  the  Thomson-Houston  system.  There 
will  be  two  1 5  horse  power  motors  on  each  car. 
Five  100  horse  power  generators  will  furnish  the 
current. 

Mound  City  Railway  Company,  St.  Louis, 
Mo.,  will  employ  five  80  horse  power  generators 
to  furnish  the  power  for  their  lines.  Twenty-five 
cars  equipped  with  two  15  horse  power  motors 
each  will  be  in  use.  The  Thomson-Houston 
system  is  used. 

Fort  Scott  Rapid  Transit  Railway  Co.,  has 
been  formed  at  Fort  Scott,  Kansas,  with  capital 
stock  of  $500, coo  ;  directors  :  E.  W.  Brady  O 
W.  Brady,  A.  B.  Brady,  Wm.  M.  Smith,  C.'  A. 
Nebeker,  A.  L.  Hughes,  Davenport ;  A.  A.  Har- 
ris, L.  P.  Mosher,  N.  B.  Pearsall,  Fort  Scott. 

The  Thomson-Houston  Electric  Co.,  through 
their  Chicago  office,  report  the  following  sales 


for  the  month  of  June  :  Capitol  Elec.  Co.,  Nash- 
ville, Tenn.,  7  motors,  from  ^  horse  power  to 
50  horse  power.  Mt.  Clemens  Elec.  Co.,  Mi. 
Clemens,  Mich.,  650  light  alternating  incandes- 
cent. Salt  Lake  Power,  Light  and  Heating  Co., 
Salt  Lake  City,  Utah,  170  arc.  Atchison  Gas 
and  Elec.  Lt.  Co.,  Atchison,  Kas.,  650  light  al- 
ternating incandescent.  B.Nugent  &  Bro. ,  St. 
Louis,  Mo.,  1  horse  power  motor.  Lcgan 
Light,  Power  and  Heating  Co.,  Logan,  Utah., 
650  light  alternating  incandescent.  G<  gebic 
Elec.  Co.,  Bessemer,  Mich.,  1,950  aliernatingin- 
candescents.  Dodge  Mfg.  Co.,  Mishawaka, 
Ind.,  650  alternating  incandescents.  Inter- 
Ocean  Publishing  Co.,  Chicago,  two  motors. 
Capitol  Elec.  Co.,  Nashville,  Tenn.,  350  arcs. 
Huntington  Cotton  Mfg.  Co.,  Huntington,  Ark., 
750  direct  incandescents. 

F.    M.   I. 


TEST  OF  RAILWAY  SIGNALS. 


On  Saturday,  June  28th,  a  practical  exhi- 
bition was  given  of  the  operation  of  the  Desant 
Electric  Audible  Danger  Signal.  Governor  Jas. 
E.  Campbell,  of  Ohio,  President  of  the  Desant 
Electric  Company,  Mr.  Wm.  F.  Z.  Desant,  the 
inventor,  and  a  few  representatives  of  electrical 
journals,  witnessed  the  test.  A  section  of  the 
suburban  rapid  transit  road  between  the  South- 
ern terminus  and  the  138th  street  station  is  equip- 
ped with  the  system,  and  the  test  on  this  occa- 
sion was  entirely  satisfactory.  In  our  issue  of 
June  28th  we  described  this  system  at  length, 
and  there  pointed  out  its  \aluable  features. 
In  the  Desant  system  an  audible  and  visual  sig- 
nal is  placed  in  the  cab  of  a  locomotive,  and 
when  the  block  ahead  of  the  one  occupied  by  a 
train  is  clear,  no  signal  will  be  given  on  the  cab 
instrument ;  but  when  the  block  is  not  clear  the 
instrument  is  operated  in  the  manner  described 
in  the  aiticle  referred  to.  The  advantage  of  this 
can  be  appreciated  when  it  is  remembered  that, 
at  times,  such  as  during  foggy  weather,  in  snow 
storms,  etc  ,  it  is  quite  difficult  and  sometimes 
impossible  for  the  engineer  to  see  the  sema- 
phores which  are  his  only  guides.  With  the 
Desant  apparatus,  however,  the  engineer  is  ap- 
prised of  any  danger  ahead  in  a  manner  that 
cannot  leave  any  room  for  doubt.  Fogs  and 
snow  storms  are  no  hindrance  whatever,  and  a 
train  equipped  with  this  instrument  can  run 
ahead  with  as  much  safety  in  thick  weather  as 
though  the  semaphores  were  perfectly  visible. 
At  the  test  the  party  rode  on  the  engine  and 
witnessed  the  operation  of  the  apparatus,  and 
were  thoroughly  satisfied  with  the  efficiency  of 
the  system.  Its  simplicity  is  one  of  its  striking 
characteristics,  and  there  is  no  gainsaying  the 
fact  that  any  road  equipped  with  this  system  of 
signals  stands  a  better  chance  ofaverting  collis- 
ions than  can  be  done  in  any  other  way.  The 
fact  that  the  danger  signal,  which  is  both  visible 
and  audible  to  the  engineer,  can  be  placed  in 
the  cab  of  the  locomotive,  is  a  very  important 
feature.  The  Desant  Company  certainly  have  a 
very  valuable  and  efficient  system  of  signalling, 
and  besides  covering  the  features  indicated 
herein,  the  system  can  be  connected  so  as  to 
operate  the  usual  railway  semaphore  signals.  It 
can  also  be  connected  with  drawbridges,  etc.;  in 
fact,  wherever  visual  or  audible  signals  are 
needed,  it  is  applicable. 


Dynamo  Wrecked. — According  to  a  somewhat 
vague  report  published  in  a  San  Francisco  paper 
of  June  1 6th,  an  alternating  current  dynamo  at 
the  California  Electric  Light  Company's  new 
station  burst  and  the  flying  pieces  did  consider- 
able damage  to  the  building  and  neighboring 
dynamos. 

Obituary. — The  death  is  reported  of  Mr. 
Thomas  Brown  Jordan,  in  London,  at  the  age  of 
82.  About  1838  Mr.  Jordan  invented  a  declina- 
tion magnetograph  and  a  self-recording  acti- 
nometer.  He  devoted  considerab'e  time  to  elec- 
tro-metallurgy. 


THE    ELECTRIC    AGE. 


THE  GERMAIN*  DRY  CELL  * 


The  material  made  use  of  by  M.  Germain  in 
his  dry  cell  consists,  as  we  have  previously  men- 
tioned, of  cellulose  prepared  from  cocoanut  fibre, 
which  contains,  besides  pure  cellulose,  mineral 
salts,  an  organic  coloring  substance,  and  some 
fatty  substances.  Tne  fibre  is  first  of  all  treated 
bv  a  process  which  deprives  it  of  the  fatty  sub- 
stances. It  is  then  possible  by  various  methods, 
which  do  not  alter  the  physical  nature  of  the  fibre 
nor  destroy  the  cellules,  to  obtain  several  kinds 
of  cellulose,  possessing  greater  absorptive  and 
retentive  properties  than  does  cellulose  in  its 
natural  staie.  These  varieties  of  cellulose  are 
not,  moreover,  affected  by  the  active  agents  com- 
monly employed  in  primary  batteries.  The  par- 
ticular variety  of  cellulose  employed  in  dry  cells 
is  almost  unaffected  by  ammonium  chloride  air 
or  the  ammonia  to  which  the  reaction  of  the 
Leclanche  battery  gives  rise.  Its  apparent  den- 
is  about  .06  to  .  1 15.  Without  external  pres- 
sure it  absorbs  from  10  to  n  times  its  own 
weight  of  liquid,  and  when  subjected  to  a  pres- 
sure of  ico  grammes  per  square  centimetr 
still  retains  7.6  times  its  own  weight  of  liquid. 

The  greater  the  compression  of  the  paste  the 
greater  is  the  internal  resistance  of  the  battery, 
and  with  excessive  pressures  the  resistance  of  the 
paste  may  amount  to  three  or  four  times  that  of 
ordinary  liquid.  Some  accumulators,  however, 
furnished  with  this  fibre  have  been  found  to  have 
a  smaller  resistance  than  if  liquid  alone  was  em- 
ployed.    M.    Meylan  is  of  opinion  that  this  is 


THE    GERMAIN"    DRY    CELL. 

due  to  the  fact  that  the  accumulator  plate  is 
not  a  purely  metallic  electrode,  but  that  it  con- 
sists parti}'  of  oxides  of  relatively  poor  conduc- 
tivity in  a  state  of  variable  aggregation,  and  often 
making  bad  contact  with  the  lead  grid.  The 
pressure  of  the  fibre  has  the  effect  of  ensurin. 
better  contact  so  that  while  the  resistance  of  the 
electrolyte  increases  that  of  the  plate  diminishes, 
the  diminution,  however,  being  greater  than  the 
increase.  In  the  particular  case  of  the  dry 
Leclanche  cell,  the  effect  of  pressure  is  to  ensure 
a  uniform  consumption  of  the  zincs  and  to  not- 
ably diminish  the  resistance  of  the  mixture  of 
carbon  and  binoxide  of  manganese,  at  the  same 
time  effecting  more  perfect  depolarization — 
phenomena  which  were  observed  some  years 
ago  by  MM.  D'Arsonval  and  Abdank-Abaknowicz. 
Moreover,  the  property  which  cellulose  posse - 
of  absorbing  gases  pervents  the  formation  of  a 
layer  of  gas  on  the  surface  of  the  electrodes.  On 
the  other  hand,  the  evaporation  of  the  liquid,  if 
permitted,  would  give  rise  to  non-conducting 
efflorescenses,  and  at  the  end  of  a  short  time 
the  battery  would  have  such  a  high  resistance 
that  it  would  be  no  longer  capable  of  being  used. 
The  annexed  figure  represents  an  ammonium 
chloride  dry  cell,  as  arranged  by  M.  Germain. 
The  case  is  of  oak,  well  boiled  in  paraffin,  and 
rendered  water-tight  by  a  coating  of  tar.  A  zinc 
plate,  which  is  well  amalgamated  on  one  side 
and  varnished  on  the  other,  rests  at  the  bottom 
of  the  box.  The  fibre  is  laid  on  the  zinc  plate 
layer  by  layer,  having  previously  been  saturated, 
when  warm,  with  solution  of  ammonium  chloride 
(density  1.1)  in  the  ratio  of  1  by  weight  of  cellu- 
lose to  3.5  or  4  of  liquid.  When  this  first  layer 
is  completed  the  carbon  is  placed  upon  it,  sur- 
rounded with  pieces   of  carbon  and  binoxide  of 

*From  L EUctricUn. 


manganese.  A  second  layer  of  fibre  is  then  laid 
upon  the  carbon,  and  upon  this  a  plate  of  zinc. 
The  wooden  lid,  to  which  are  fixed  several 
strong  varnished  steel  springs,  is  then  screwed 
down.  The  pressure  usually  employed  is  about 
grammes  per  square  centimetre,  at  which 
pressure  the  liquid  slight^  exudes  against  the 
zinc  plates.  The  E.  M.F.  of  the  dry  cell  is  uni- 
formly 1.5  volts,  the  internal  resistance  varying, 
of  course,  with  the  size  of  the  cells.  Thus,  a 
cell  (Type  B).  12x7x7  centimetres,  has  an  inter- 
nal resistance  of  1  ohm.  The  cell  (Type  G), 
which  is  3:  centimetres  long,  20  centimetres 
broad,  and  11  centimetres  high,  has  an  internal 
resistance  of  .09  ohms,  intermediate  sizes  hav- 
ing corresponding  resistances. 


ANDREW'S  CONCENTRIC  WIRING. 


vithstanding  the  application  of  excellent 
workmanship  and  good  material  in  connection 
with  electric  light  wiring  in  buildings,  we  cannot 
but  admit,  says  the  London  Electrical  Re 
that  the  system,  as  generally  in  use,  is  greatly 
wanting  in  substantially  and  sa'ety  from  fire 
risk  and  extinction  of  the  light.  It  was  with  a 
view  to  improving  this  state  of  affairs  that  Mr. 
J.  D.  F.  Andrews,  some  six  or  seven  years  ago, 
commenced  to  introduce  concentric  wiring  into 
interiors,  and  has  ever  since  continued  its  appli- 
cation whenever  possible,  gradually  developing 
the  innumerable  accessories  to  the  system. 

In  order  to  treat  the  subject  effectually  it  will 
be  necessary  to  introduce  some  of  the  remarks 
made  by  Mr.  Andrews  in  a  paper  he  read  last 
year  at  the  Philosophical  Society  of  Glasgow. 

The  causes  of  fires  in  electric  wires  may  be 
classed  under  three  headings — the  short-circuit, 
the  partial  short  circuit  and  the  opening  circuit. 
An  excellent  provision  against  the  dangers  of  the 
short-circuit  is  found  in  the  fuse  or  cut-out,  and 
s  only  in  case  this  appliance  is  badly  con- 
structed, or  has  been  tampered  with,  and  con- 
sequently must  fail  to  act,  that  this  fault  need  be 
considered.  In  the  case  of  a  partial  short-circuit 
the  increase  of  the  current  is  generally  insuffi- 
.t  to  melt  the  fuse,  and  in  such  an  instance 
this  protector  <,the  fuse)  has  been  found  to  be  a 
source  of  danger,  for,  although  it  may  not  melt, 
it  may  become  so  hot  as  to  ignite  imflammable 
substances  that  come  against  it.  This  may  take 
place  even  if  the  fuse  is  constructed  on  the  most 
approved  lines,  because  of  the  long  duration  of 
partial  short-circuits  and  consequent  accumula- 
tion of  heat  in  the  fuse.  The  partial  short-cir- 
cuits themselves  are  often  very  curious  and  in- 
teresting developments.  The  most  common 
form  is  a  general  leakage  from  one  wire  to  the 
other  through  damp  woodcasing  over  a  long 
length.  If  this  continues  the  casing  is  liable  to 
become  charred  at  the  best  conducting  place  and 
begin  to  glow  and  flame.  Many  curious  instances 
of  this  kind  have  been  known,  and  we  will  de- 
scribe one  peculiar  instance  that  occurred  on  an 
Atlantic  liner.  The  casing  was  saturated  with 
moisture  for  a  length  of  about  6  yards,  but  the 
course  the  electricity  preferred  was  a  diagonal 
line  about  18  inches  from  one  wire  to  the  other, 
along  which  the  wood  was  deeply  charred.  This 
suggests  the  theory  that  wood  conducts  bel 

th  the  grain  than  against  it  Under  the  head- 
ing of  opening  circuits  come  all  those  faults 
where  the  conductor  carrying  the  current  gets 
ruptured,  and  an  arc  or  bad  conducting  bridge 
is  established  across  the  break.  These  are  gen- 
erally the  result  of  moisture  on  the  wires,  in  a 
similar  way  as  partial  short-circuits  are.  The 
wire  at  the  attacked  place  gradually  thins  until  it 
is  incapable  of  carrying  the  current  without  heat- 
ing. The  casing  theieby  becomes  charred,  and 
by  the  time  the  wire  is  corroded  through  there  is 
a  bad  conducting  bridge  prepared  through  the 
charred  wood,  by  which  the  current  passes,  - 
ing  the  wood  aglow  and  gradually  increasing  the 
breach  in  the  wire.  The  length  of  charred  wood 
through  which  the  current  will  pass  in  this  way 
has  been  known  to  reach  10  inches  to  12  inches. 

Electrolysis  also  plays  a  part   in   producing 


opening  circuits.  The  writer  was  shown  : 
length  of  wire  taken  from  a  ship  installation 
with  copper  deposited  near  one  end  that  hadob' 
viously  been  removed  electrolytieally  from  t 
point  near  the  other  end,  where  it  was  reduce* 
in  thickness.  This  wire  had  been  taken  from ; 
wood  casing  in  which  salt  water  had  continn 
ally  lodged  in  a  length  of  about  eight  feet 
Opening  circuits,  in  the  case  of  small  wires,  an 
also  produced  by  the  wood  casing  drying  afa 
contracting  and  breaking  the  conductor,  genfc 
all)'  at  the  joints.  The  twisting  of  ships  and  H 
bration  and  settling  of  buildings  have  beer 
known  to  cause  the  same  fault  The  openinj 
circuit  has  probably  caused  more  fires  than  an) 
other  fault,  and  it  is  the  most  difficult  of  al 
faults  to  provide  against 

It  has  been  necessary  to  consider  the  naton 
of  the  faults  in  electric  wires  to  the  above  ex 
tent,  in  order  clearly  to  understand  the  real  ad 
vantages  of  the  system  of  concentric  wiring  a 
introduced  by  Mr.  Andrews.  It  must  be  ob?i 
ous  that  to  avoid  the  serious  fire -produ 
faults  in  electric  light  wires,  the  moisture-h 
ing  woodcasing  must  be  abandoned,  the  t 
strength  of  the  conductors  must  be  incn 
and  a  means  of  automatically  indicating  or 
tecting  all  faults  must  be  provided. 

Mr.  Andrews  claims  to  have  fulfilled  all  thea 
functions  completely  by  his  system  of  concen 
trie  wiring. 

The  usual  construction  of  the  wire,  as  hitbeai 
used  by  Mr.  Andrews  in  most  of  his  installatiooi 
consists  of  a  core  of  vulcanized  India-rut 
sulated  copper  wire,  surrounded  by  an  arratr 
ing  of  iron  wires  seven  times  the  cross-sM 
tional  area  of  the  central  conductor.  In  case 
where  the  wires  are  not  exposed  to  view.p 
where  they  are  likely  to  be  exposed  to  m 
the  outside  conductor  is  also  enveloped 
insulating  material  sufficient  to  re.-ist  any  eff« 
of  water.  The  armoring  forms  the  retur: 
ductor,  and  is  of  great  strength  and  rigid  ty.  an 
capable  of  resisting  all  the  strain  that  might  tag 
to  break  or  crush  the  wire. 

The  principle  upon  which  the  claim  of  sail 
against  fire  ri;k  is  based  is  the  fact  of  the  t 
conductors  being  so  close   together  that  Urn 
could  not  be  an  arc  or  any  excessive  heat  in  4 
without  its  influencing   the  other,  and  the  CO 
quent  establishment  of  a  dead  short-circuit 
would    not  be  sufficient,  in   order  to   gain 
purpose,  simply  to  bring  the  two  ordinary  co 
ductors  side  by  side  close  together,  because 
the    first    place,    the    conductors    could  not 
brought  sufficiently  near  to  each  other  to  cai 
a  completely-fused  junction,  should  an  arc  q 
place  in  one  of  them  ;    and.  in  the  second, 
fire  would  be  exterior  to  the  conductors, 
could  ignite  anything  in  the  neighborhood, 
would  it  be  sufficient  10  make  the  surround*! 
conductor  only  the  same  weight  as  the  cenb 
one,  because  in  such  a  case  of  an  insu 
of  metal,  the  defect  would  exist  with  two  v 
side  by  side.   To  increase  the  copper  in  the  0 
conductor   to  sufficient    dimensions  render 
concentric  cable  too  costly,  hence  the  ordina 
iron  armoring  is  found  in  every  respect  most 
isfactory.     The  double  copper  concentric 
with  lead   armoring  also,  does   not   present 
same  advantages  with  regard  to  safety  as 
armoring.     The  lead  is  only  a  slight  protect* 
against  exterior  damage,  and  it  might  be  a  si 
ous  source  of  danger  if  an  arc  struck  acr>  - 
tween  the  copper   conductors,  and  caused 
lead  to  melt  and  flow. 

With  concentric  wiring,  opening  circuits  a 
partial  short    circuits  practically  disappear 

ly  with  all  their  serious  damaging  influeno 
and  leave  behind  only  the  short  circuit,  whi 
is  easily  met  by  the  fuse.     The  fuse,  therefo 
plays  the  part  of  complete  protector  of 
tern,  as  well  as  indicator  of  faults 

The  great  difficulty  to  overcome  in  perfect] 
the  system  has  been  in  making  perfect  electri 
and  mechanical  continuity  in  the  joints,  espe 
ally  of  the  surrounding  conductor  or  armori 
Mr.  Andrews,  under  his  recent  patents,  has  S~ 


: 
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:eded  most  effectually  and  in  an  exceedingly 
mple  way  in  surmounting  this  difficulty.  The 
mcentric  principle  is  carried  into  all  the  details 
'  the  fittings.  There  is  consequently  no  por- 
an  of  the  system  where  the  conductors  are  suffi- 
ently  far  apart  to  admit  of  the  formation  of  an 
jening  circuit  or  a  short  circuit.  Every  detail 
"  the  system  is  constructed  watertight,  and  the 
me  high  class  insulation  that  is  employed  on 
e  core  is  also  used  on  the  wires  passing  through 
e  fittings.  And  this,  we  may  add,  is  one  ofthe 
eatest  safeguards,  as  hitherto  with  the  double 
iring  the  insulation  has  been  greatly  reduced 
the  fittings,  in  consequence  of  the  confined 
)ace  not  admitting  the  heavier  quality,  with 
ie  result  that  fires  have  often  originated  in  the 
ttings. 

It  would  be  ambiguous  to  say,  continues  the 
tide,  that  concentric  wiring  for  interiors  is 
ultless.  There  is  at  least  one  objection  to  it, 
ut  this  is  not  relating  to  the  system  in  itself  so 
uch  as  to  the  telephonic  system.  An  earth 
annection  with  concentric  wiring  is  almost  un- 
roidable,  and  conductors  in  the  neighborhood 
■e  liable  to  assist  in  the  return  conduction  of 
e  current.  If  alternating  currents  are  used 
ere  is  the  well-known  influence  on  telephones ; 
ith  continuous  currents  the  effect  is  exceed- 
gly  slight,  if  at  all.  It  is,  however,  only  under 
>ecially  favorable  circumstances  that  this  in- 
uence  can  take  place  ;  and  up  to  the  present 
me,  there  has  been  no  trouble  with  it.  For 
ises  where  it  is  important  to  consider  this  point, 
r.  Andrews  takes  the  two  conductors,  equally 
11  insulated  from  earth,  up  to  the  lamp  ;  but 
this  destroys  the  simplicity  and  substantial 
laracter  of  the  various  devices,  it  would  be  bet- 
r,  if  such  a  case  arises,  to  put  the  telephone 
)on  a  metallic  circuit,  which  would  be  an  ad- 
intage  for  other  reasons.  Beyond  this  one  ob- 
ction,  nothing  derogatory  can  be  said  regard- 
g  the  system  which,  on  the  other  hand,  has 
any  conspicuous  points  of  advantage,  such  as 
eat  simplicity  and  practicability,  besides  the 
fety  from  fire  risk  above  referred  to. 
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new  insulation  in    the   shape  of  moulded 
ate  is  soon  to  be  put  upon  the  market. 

The  county  commissioners  have  been  called 
)on  to  make  a  survey  for  an  electric  railway 
Jtween  Lowell  and  Tyng's  Island. 

Henry  C.  Buck  has  been  chosen  president, 
d  Joseph  B.  McDonald  one  of  the  vice-presi- 
mts  of  the  electric  light  company  in  Woburn. 

C.  J.  Van  Depoele,  electrician  of  the  railway 
jpartment  of  the  Thomson- Houston  Co.,  has 
st  returned  from  a  weeks'  trip  to  Chicago  and 
ashington. 

The  Newtown  aldermen  have  unanimously 
ited  to  accept  the  police  signal  system  recently 
stalled  by  the  Gamewell  Fire  Alarm  and  Police 
gnal  Company. 

The  holders  of  the  franchise  for  the  Holbrook 
reet  Railway  report  that  they  are  willing  to 
irrender  the  same  to  any  reliable  parties  that 
ean  business. 

There  is  a  strong  prospect  that  the  Middleboro 
lectric  Light  and  Power  Company  will  buy  out 
e  Middleboro  Gas  and  Electric  Company  as  a 
isis  of  trade  has  been  substantially  agreed  upon. 

President  Smith,  of  the  Brown  Electric  Pro- 
ctor Company,  says:  "Tell  the  people  we 
e  in  it."  Judging  from  the  orders  and  many 
ittering  letters  they  have  received,  there  is  no 
>ubt  of  it.  They  are  in  constant  receipt  of 
tters  from  some  ofthe  largest  electrical  supply 
>uses  in  the  country  who  desire  to  handle  this 
"icient  protector. 


It  is  possible  that  the  Waltham  Electric  Clock 
Company,  which  has  been  lately  organized  under 
the  New  Hampshire  laws,  with  a  capital  of  $10,- 
cco,  will  locate  their  plant  in  Natick,  Mass.,  as 
the  officers  with  one  exception  are  Natick  peo- 
ple. 

Plans  are  well  under  way  for  a  proposed  line 
of  electric  railway  between  Attleboro  and  the 
Rhode  Island  line,  and  which  will  ultimately 
enter  the  city  of  Pawtucket.  The  proposed  line 
will  run  from  Attleboro  to  Dodgeville,  thence  to 
Hebronville  and  Lebanon  to  the  State  line. 

Mr.  William  Scales,  of  Scales  and  Beals, 
Everett,  Mass.,  has  invented  a  new  battery 
which  he  is  using  to  supply  the  current  for  two 
small  incandescent  lamps  on  a  soda  fountain  in 
his  store.  Mr.  Scales  contemplates  forming  a 
company  for  the  manufacture  and  sale  of  this 
battery. 

It  is  expected  that  work  will  be  begun  on  the 
new  electric  road  at  Milford  within  a  month. 
It  is  not  yet  decided  whether  the  power  will  be 
derived  from  the  overhead  wire  or  accumulator 
system.  The  latter  is  thought  to  be  somewhat 
cheaper,  and,  under  certain  circumstances,  will 
be  adopted. 

When  the  contract  between  the  town  of  Stone- 
ham  and  the  Woburn  Electric  Company  expired, 
an  agreement  could  not  be  made,  and  the  elec- 
tric company  shut  off  the  light.  Since  then  the 
town  has  been  in  darkness.  President  Buck  and 
J.  B.  McDonald  have  made  several  efforts  to  get 
a  settlement,  but  the  selectmen  would  not  accept 
any  of  the  references  proposed.  The  People's 
Company,  of  Wakefield,  are  now  in  the  field  as 
bidders,  but  it  is  not  known  what  decision  the 
selectmen  will  make. 

Professor  Thomson,  Superintendent  Rice  and 
Electrician  Rohrer  will  leave  Lynn  for  a  few 
days'  tramp  among  the  mountains,  their  objec- 
tive point  being  Mt.  Lafayette.  They  will  go 
prepared  to  camp  out  and  the  schedule  for  each 
man's  knapsack  includes  a  woolen  blanket,  rub- 
ber blanket,  hatchet,  one  pound  of  tea,  one  box 
sardines,  half  dozen  lemons,  half  pound  crack- 
ers, some  matches,  cigars  or  cigarettes,  a  tin  cup 
and  a  spoon.  Several  men  from  the  Boston 
office  will  accompany  them,  following  an  an- 
nual custom. 

C.  J.  Van  Depoele,  electrician  of  the  Thom- 
son-Houston Co.,  has  recently  taken  out  three 
important  patents.  One  is  for  an  electric  con- 
nection, consisting  of  conductors  composed  in 
part  of  a  railway  track  with  the  rails  united  by 
strips  of  soft  metal,  as  zinc  or  tin.  Another 
invention  is  a  motor  truck,  a  combination  with 
the  carrying  wheels  and  axles  of  an  electric 
motor,  supported  at  the  field-magnet  end  upon 
said  axles.  The  third  is  an  electric  railway  con- 
ductor system,  comprising  sectional  working 
conductors  connected  at  the  ends  to  adjacent 
systems  by  an  insulating  support  and  electric- 
ally connected  to  each  other  by  a  fusible  con- 
nection, to  be  blown  when  the  currents  in  any 
one  section  exceeds  the  desired  intensity. 

A  continued  hearing  on  the  petitions  of  the 
Garden  City  and  Central  street  railways  for  loca- 
tion for  their  tracks  through  Walnut  and  Homer 
streets,  from  Newtonville  to  Newton  Centre,  was 
held  at  the  meeting  of  the  Newton  Board  of  Al- 
dermen, last  Monday. 

Samuel  Hoar,  counsel  for  the  Boston  &  Albany 
road,  appeared  and  remonstrated  to  the  pro- 
posed crossing  of  that  company's  tracks  on  Wal- 
nut street,  Newtonville,  and  also  on  Homer 
street.  In  regard  to  the  Newtonville  crossing, 
over  which  are  laid  four  tracks  of  the  Boston  & 
Albany  railroad,  Mr.  Hoar  argued  that  the  rail- 
road commissioners  had  refused  to  allow  the 
Newton  Street  Railway  Company  to  cross  the 
Boston  &  Albany  railroad  at  that  point,  and  that 
it  would  be  unjust  for  a  municipality  to  grant 
such  authority,  especially  as  the  request  was 
made  by  a  company  desiring  to  evade  the  rul- 
ing of  the  commissioners.     The  Newton  board 


of  aldermen,  added  Mr.  Hoar,  ought  not  to 
grant  this  right,  unless  a  great  public  exigency 
demands  it. 

Mr.  George  W.  Morse,  representing  the  Cen- 
tral Street  Railway  Company,  read  an  opinion 
of  a  former  board  of  railroad  commissioners,  to 
the  effect  that  rights  over  grade  crossings  were 
peculiarly  a  question  to  be  decided  by  local 
tribunals — boards  of  selectmen  and  aldermen. 
A  remonstrance  was  received  from  57  residents, 
objecting  to  the  location  through  Walnut  street, 
Newton  Highlands;  also  from  16  residents,  ob- 
jecting to  the  location  through  Homer  street, 
Newton  Centre. 

Hon.  J.  F.  C.  Hyde  appeared  and  remon- 
strated to  the  location  through  Newton  High- 
lands. He  stated  that  there  was  no  public  de- 
mand for  a  street  railroad  through  that  section, 
and  that  it  would  be  an  injury  to  the  streets.  Mr. 
H.  W.  Holbrook  and  Mr.  E.  Moulton  also  op- 
posed the  Newton  Highlands  location. 

W.  B.  Young  appeared  favoring  the  location 
through  Homer  street.  He  said  that  three- 
fourths  of  the  residents  of  that  street  wanted  the 
railroad,  which  was  also  wanted  by  many  citi- 
zens who  desired  a  means  of  reaching  Newton, 
Newtonville  and  West  Newton  at  a  low  rate  of 
fare. 

At  9.30  o'clock  the  hearing  was  closed. 

There  is  a  lively  war  in  Providence  over  the 
proposed  introduction  of  electricity  as  a  motive 
power  for  street  railways.  Some  favor  the  single 
trolley,  others  the  double,  while  yet  another  set 
favor  the  storage  battery.  Those  who  object  to 
the  overhead  system  are  being  ably  seconded  by 
the  telephone  people. 

The  selectmen  of  Peabody  have  voted  to  lay 
on  the  table  the  petition  of  the  Naumkeag  road 
for  an  extension  of  time  in  locating  poles  and 
wires.  The  petition  of  the  same  road  fur  a 
location  for  tracks  was  also  laid  on  the  table. 
The  selectmen  desire  that  the  Essex  electric  and 
Naumkeag  roads  should  come  to  a  better  under- 
standing concerning  parts  where  the  roads  cross 
each  other  before  any  further  petitions  are 
granted. 

The  Lynn  and  Boston  R.  R.  is  planning  for 
an  electric  line  to  nearly  encircle  the  entire  city 
of  Lynn,  starting  from  the  Myrtle  street  stable, 
the  cars  will  run  through  Boston  and  Cottage 
sts. ,  Western  ave.,  Market  Sq.,  Common,  Market 
and  Oxford  sts.,  Central  ave.,  Chestnut,  Bos- 
ton and  Lynnfield  sts.,  to  the  park,  thus  accom- 
modating every  ward  in  the  city.  The  poles 
and  wire  have  been  purchased,  and  a  new 
power  station  will  be  built  large  enough  to  ac- 
commodate 2,000  horse-power. 

Mayor  French,  of  Gloucester,  has  notified  the 
Gloucester  Street  Railway  Company  that  the  Way 
Committee  intend  to  ask  the  Board  of  Aldermen 
to  apply  to  the  courts  for  an  injunction  to  restrain 
the  company  from  erecting  and  maintaining 
poles  said  to  be  set  in  violation  of  the  city  per- 
mit. The  company  has  also  been  notified  to  file 
a  bond  of  $10,000  as  a  guarantee  that  poles  shall 
be  erected  according  to  terms  by  which  the  per- 
mission to  do  so  was  granted.  The  Gloucester 
Electric  Company  have  also  been  requested  to 
file  a  bond  of  $7,000  for  the  same  purpose. 

The  American  Electrical  Works,  of  Providence, 
are  erecting  an  addition  to  their  building,  100  x 
40  feet.  W.  J.  P. 


Life-Giving  Electricity. — By  submitting  differ- 
ent seeds  to  the  action  of  the  electric  current, 
their  development  is  rendered  more  rapid.  Ex- 
periments made  in  Russia  show  that  when  the 
electrical  treatment  is  applied  to  vegetables  there 
is  a  larger  crop  and  the  vegetable  grows  to  a 
much  larger  size.  Barley  ripened  ten  days 
quicker ;  potatoes  were  better  and  not  so  prone 
to  disease,  and  vines  that  have  been  treated  have 
been  cured  of  the  diseases  which  have  attacked 
them.  It  is  also  suggested  as  a  remedy  for  the 
evil  of  the  potato  bug. 
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THE  EXPLORATb  IAGXETIC  FIELDS 

BY  MEANS  OF  TUBES  OF  RAREFIED 
GAS 


The  influence  exerted  by  magnetic  fields  upon 
rarefied   gases  has  time  to  time  received 

much  attention.     Amongst  the  many  phys:. 
who  have  studied   the  interesting    phenomena 
which  are  due  to  such  influences,  ihe  folio 
are  at  once  suggested,   namely.  Packer,  De  la 
Rive,    T  I  e   P.   Secchi,   Chautard, 

ein  and  Boltzmann.  They  have 
described  and  variously  commented  upon  the 
luminous  phenomena  which  are  observed  in 
tubes  of  the    Gc  '■}'?-    which    have    been 

•:d  within  the  influence  of  a  magnetic 
field. 

One  of  the  facts  upon    which  all  observers 
have  been   fairly  unanimous  in  their  description 
i.ii  when  a  tube  containing  rarefied  gas  is 
ght  within  the  sphere  of  influence  of  a  m 
ne\  an  increase  in  the  degree  of  electrical  re- 
ance  is  pioduced. 

The  inv       g         .softhc-  horn  we 

have  named,   have  ;  een   of  a  gm 

chatacter:  however,  they  have  so  added  to  our 
knowledge  of  these  phenomena  that  they  are 
now  ripe  'or  qucn..  stigaj 

Among-t  those  physicists  who  at  the  present 
t  me  have  been  engaged  in  the  study  of  this 
subject,  Moris.  A.  Witz  must  be  especially  men- 
tioned, and  it  is  to  a  recent  communication  of 
hs  '  .  jademyof  Science,  at  Paris.  France, 

tbut  we  wish  to  direct  the  attention  of  our 
r  ad  rs. 

Mons.  A.  Witz  has  been  especially  devoting 
himself  to  the  measurement  of  the  intensity  of 
the  magnetic  fields,  the  difference  of  potential 
be1  ween  the  e'ectrodes  of  the  tubes  of  rarefied 
gas,  and  the  intensity  of  the  electric  current 
h  was  made  to  traverse  these  tubes. 

In   thtse  experiments  a   fine   ele:tro-magnet. 
:ially  made  by  Ducr<.:et.  was  used,  of  such 
a  strength  that  it  was  possible  to  obtain  with  it 
a  magnetic  field  of  from  ico  to  14,000  units. 

The  intensity  was  determined  by  observing  the 
ion  of  the  plane  of  polarization  in  carbon 

-    Iphide.     Between   the  poles  of  the  magnet 
were  placed  either  Geiss       1  -.bes  or  a  cylindrical 
tabs  of  20  mm.  diameter,  having  moral", 
t  o  les  such  that  it  was  possible  to  vary  their  dis- 
tance and  also  the  pre-sure  of  the  gas'  within    I 

tube  experimented  upon  was  excited  with  a 
Rhumkorf  coil.  Into  the  induced  circuit  a  gal- 
vanometer was  introduced  which  had  to  be 
placed  at  a  distance  of  nearly  35  m.  from  the 
e'ectro-magnet  in  order  that  the  latter  might  ex- 
ercise no  appreciable  influence  over  it.  The  in- 
tensity of  the  induced  current,  which  was  always 
full,  was  estimated  in  milliamperes. 

In  order  to  estimate  the  difference  of  poten- 
tial betv  les  of  the  tube,  a  spark- 
ing micrometer  was  employed  ;  when  the  sparks 
were  passing  continuov  e  same  time  in 
the  tube  and  in  this  microme  -  -  ~ned 
that  the  differences  of  potential  were  equal.  It 
at  once  be  recognized  that  this  method  is 
really  an  adaptation  of  one  originally  employed 
by  Faraday,  and  applied  by  Schultz  to  thestiidy 
ofthe  electrification  of  tubes  containing  rarefied 
gas. 

Whilst  measuring  simultaneously  the  inten- 
se magnetic  field  and  that  of  the  di: 
enc-.  ential  between   the  two  electrodes. 

Mons.  Wi;z  arrived  at  the  conclusion  that  this 
differen  -ntial  increases  with  the  intei. 

magnetic  field  ;  but  for  a  given  field  and 
tube,  the  difference  is  independent  of  the  inten- 
f  the  disch?. 

In  order  to  demonstrate  this,  the  following  are 

some  specimen   figures  extracted  from   Mons. 

Witz's  laboratory  note  b  x>k  ;  th-.  a  tube 

containing  air  si  n  magnetic 

influencing  alrr.  -        ire  lengl     — 


Difference  of  po- 

Seld  in 

- 

miUi&iu]  • 
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4.:- 
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In  these  experiments  the  intensity  of  the  ••in- 
ducing" current  remained  constant,  and  the  in- 
fluence of  the  magnetic  field  created,  as  it  were. 
a  resistance  to  the  flow  of  the  electricity.  To 
maintain  the  in:  :  the  "'induced''  current 

cot-  sufficed  to  increase  the   'inducing'' 

current,  and  the  difference  of  potential  was  not 
perceptibly  raised. 

This  phenomenon  is  exhibited  in  the  case  of 
each  of  the  ordinary  gases  but,  as  might  be  sup- 
posed, to  a  variable  extent  It  appears  to  be 
most  marked  in  the  case  of  these  gases,  of 
which  the  spectrum  is  most  modified  whilst 
under  the  influence  of  the  magnetic  field.  And 
it  varies  with  the  conditions  of  the  tube. 

If  the  experiment  be  carried  on  between  cir- 
cular poles  of  20  mm.  diameter,  it  can  be  proved 
that  different  points  of  the  tube  are  not  equally 
sensitive,   so   that  in   exhibiting  the  -   ob- 

tained with  a  tube  containing  bromine  vapor,  it 
-  esirable  to  cause  the  tube  to  move  between 
the  poles. 

The  followi-  pical  results  : — 


I     id. 
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The  maximum  effect  is  produced  at  the  ends 
the  capillary  tube  on  the  same  side  as  the  posi- 
tive pole  :  it  is  greater  at  the  positive  pole  than 
at  the  negative  po'e. 

The  same  has  been  observed  for  fluoride  of 
silica,  but  the  action  is  the  reverse  in  the  case  of 
air. 

Whatever  the  position  of  the  tube  in  the  field 
may  5  always  observed  that  the  current  is 

displaced  according  to  the  laws  of  electro-mag- 
netism. The  tube  being  arranged  so  that  it 
cuts  across  the  lines  of  force  the  luminous 
thread  which  traces  the  course  of  the  cu: 
thrown  to  one  side.  When  the  tube  is  placed  as 
ere  parallel  to  the  lines  of  force  the  lumi- 
nous thread  proceeds  in  a  straight  line  from  one 
electrode  to  the  other.  If  the  tube  be  laid  upon 
one  of  the  pole;  of  the  magnet  the  luminous 
thread  appears  to  have  the  form  of  an  s.  being 
turned  towards  the  right  by  one  pole,  and 
ards  the  left  by  the  other  —  phenomena 
which  might  be  foreseen  from  what  has  ahead}' 
been  stated. 

Mons.  Witz  noticed  one  exceedingly  curious 
phenomenon  which  appears  to  be  quite  new, 
and  which  can  be  taken  advantage  of  with  good 
he  exploration  of  the  magnetic  field. 
When  the  tube  is  carried  into  the  maf  eld, 

-  observed  that  the  appearance  of  its  p      - 
changes  according  to  the  inl  f  that  part 

of  the  field  which  it  then  occupied.  A  bluish 
:  appears,  which  changes  its  position  and  ap- 
pearance, as  the  tube  is  moved  about  in  the 
fie'd  in  such  a  way  that  the  direction  of  the  lines 
of  force  in  the  field  become  actually  visible  to 
the  eye.  The  phenomenon  must  be  seen  be- 
fore it  can  be  properly  appreciated,  and,  without 
having  it  to  appeal  to,  it  becomes  a  matter  of 
great  difficulty  to  give  any  intelligent  verbal  de- 
scription of  it 

This  phenomenon  is  shown  w  great  bril- 
liancy if  sjtiiill  tubes  filled  either  with  chlorine, 
bromine  vapor,  hydrogen,  or  fluoride  of  silica 
are  employed,  and  Mons.  Witz  states  that  it  can 
be  used  with  great  accuracy  in  the  exploration 
.ntense  magnetic  fie 
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THE  EDINBURGH  EXHIBITION. 

Among  the  various  electrical  instruments  di 
played  at  the  Edinburgh  Exhibit  on  by  Woo 
house  &  Rawson.  United,  of  London,  is  one 
Commander  Pe:        ;     It's  flash-signallir 
terns,  which  has  been  designed  with  a  view 
enable  flash  signals  to  be  sent  on  the  M< 
tern    with   greater   rapidity  than   has  he 
been  possible,  and  from  a  point  where   the  pre 
ent  mechanical  arrangement   of  shutter  coa 
not  well  be  employed.     The  lamp  is  sun 
by  a  number  of  vertical  shut!  ted  alw 

and  below,    and  engaging  by   means    of  sH 
arms  or  toothed  wheels  a  central   wheel      I 
motion  of  the  latter  is  produced  by  an   e 
magnet    action   against    the   force 
When  the  magnet  is  energized  a  rapid  but  shl 
movement  of  the   wheel  takes   place,  ope 
the  shutters  for  a  longer  or  shorter  period  as  i 
sired,  and  producing  thereby  longer  or  she 
flashes    of  light.      The   action   of  the   spr 
carries  the  wheel  back  to  its  original  position  1 
soon  as  the  current  is  broken  in  the  electro- maj 
net.     The  electrical  circuits  are  arrange 
special  manner,  with  the  view  of  avoiding  rat 
ning  the  lamp  at  full   incandescence  dur     . 
time  the  shutters  are  clos^  i.      The  magne 
are  therefore  put  in  circuit  with  tbe  lamp 
sistanceof  the  former  acting  so  as  to  dull  th 
incandescence,  but  only  to  such  a  point  as  ai 
allow  the  thick  filament  necessary  for  the    1: 
candle-power  lamp  employed  to  rise  to 
incandescence  during  the  period  of  the  s 
flash  which  may  be   found   poss  ble   to   use  1 
practical  working.     In  order  to  further  - 
the  strain  put  upon   the   lamp  by  the  heat  di 
veloped  during  continuous  running,    a   - 
switch  is  employed.     The  handle  of  the  switi 
is  hinged  in  such  a  way  that  under  norn. 
ditions  a  strong  spring  is  pulling  upon  - 
of  it  and  breaks  the  main   circuit  to  the  1 
In  order  to  commence  signalling  it  is  n- 
to  pull  down  the  handle  against  the  force  of  tl 
spring.     This  completes  the  circuit  to  the  la 
tern,  and  a  further  depression  similarly  tc 
graph  key  operates  the  shutters.     The  c 
are  so  arranged  that  in  the  act  of  opening  t 
shutters  the  lamp  and  magnet  circuits  are  nj 
mentarily  in  shunt  to  one  another  :  and  as  f 
E.M.F.  absorbed  by  the  magnet  coils  is  onlj 
volts,  the  amount  of  sparking  during  I 

ling  is  very  small.       Extra  contacts  are  attach 
to  the  switch  to  enable  a   Horse  instrument. 
be   added  whereby  the   signals  may  I  . 
matically  recorded  in   the  same  way  as 
graphy.      The  lantern  has  been  in  work  for  st 
eral  months  on  board  H.  M.S.  Northuml 
It  is  hoped  that  by  means  of  ern    t  m 

be  possible  to  attain   to  such  speed  in  fii 
nailing  that  the  two  services  may  be  able 
terpret  each  other's  signals,  which  at  pro- 
found to  be  impossible  owing  to  the  wid< 
ferent  rates  at  which  the  signals  are  sen: 
two. 


Delicate  Experiments. — The  natter  of  t 
of  the  baseball  players  on  the  adjoining  Holt 
Field  so  disturbed  the  instruments  with  \vh 
some  delicate  electrical  experim<nts  were 
made  in  the  Harvard  laboratory,  that  they  had 
be  performed  at  midnight  when  baseball 
and  railroad  trains  were  not    out.     Final" 
remedy  was  found  by  placing    a    verv    hea 
stone,  separated  by  a  thick   la\er  of  rub 
the  top  of  the  independent  brick   pier  on  wh 
the  experimental  apparatus  was  placed. 

Street  Names. — The  inspector  of  streets  of 
Louis  has  adopted  a  novel   method  of  mari" 
the  names  of  streets,    so  that  the  dar 
will  not  render  the  way  difficult  to  find, 
names  of  the  streets  are  painted  upon  the  . 
_    t  globes  and  the  shadow  resulting  thr 
name  upon  the  ground  so  plainly  that  it  can 
read  fifty  feet  away.     The  le  the  glot 

are  three-quarters  of  an  inch,    and  the  shad 
name  is  five  feet  wide. 


: 


THE    ELECTRIC    AGE. 


Preventing  Buckling  of  Plates. — Some  pub- 
ic experiments  took  place  in  Paris  recently  with 
i  new  Revnier  accumu'ator  at  the  works  of  M. 
Durafort.  M.  Reyner,  not  having  been  able  to 
prevent  buckling  in  any  of  the  ordinary  types 
pf  lead  plates  hitherto  employed,  set  to  work  to 
render  buckling  innocuous.  With  this  view  he 
know  separates  the  electrodes  by  means  of  porous 
sheets  of  silica,  which  only  increase  the  resist- 
ance of  the  cells  to  a  very  slight  degree.  The 
cells  are  composed  of  two  positive  and  one  neg- 
ative plate,  and  cf  four  sheets  of  silica,  the  two 
end  sheets  of  silica  being  fluted  so  as  to 
increase  the  space  available  for  the  electrolyte, 
the  quantity  of  which,  however,  is  small.  The 
containing  vessel  is  of  sheet  iron,  lined  with 
India-rubber,  and  it  is  therefore  light  and  elastic. 
A  battery  of  20  elements  is  about  50  centimetres 
long  ;  during  discharge  the  plates  increase  in 
volume,  the  cells  expanding  till  a  length  of  53 
lor  54  centimetres  is  reached.  As  the  cells  shown 
were  of  recent  construction,  it  is  impossible  to 
pay  anything  as  regards  their  durability.  No 
official  test  has  been  made  as  to  their  storage 
[capacity  or  their  output  for  weight,  but  the  inven- 


tor asserts  that  they  have  an  output  of  30  ampere- 
hours  p'r  kilogramme  of  plate,  or  20  ampere- 
hours  per  ki  ogramme  of  total  weight.  The 
plates  themselves  are  the  old  lead  plates  of 
M.M.  Reynier  and  Simmen,  of  1885.  They  con- 
sist of  very  fine  lead  wires  woven  into  a  net, 
and  slightly  compressed.  These  lead  wires  are 
obtained  by  passing  melted  lead  through  a  fine 
colander.  The  plates,  so  made,  are  by  no 
means  solid,  but  they  are  supported  by  the  sheets 
of  silica.  Owing  to  the  extreme  lightness  of 
this  accumulator,  M.  Reynier  anticipates  that 
they  will  be  largely  used  for  traction  work  and 
certain  forms  of  domestic  lighting. 

The  Royal  Military  Tournament. — At  the 
Royal  Military  Tournament,  this  year,  in  Eng- 
land, the  armor-plated  train,  with  Gatling  gun, 
is  drawn  by  a  self  contained  electro  locomotive, 
constructed  by  the  Electric  Construction  Corpor- 
ation, of  London.  The  use  of  electricity  in  this 
connection  will  be  watched  with  interest. 

Lighting  Paris. — At  the  meeting  of  Societe  In- 
ternationale des  Electriciens,  M.  Fontaine,  the 
president,  gave  some  interesting  particulars  with 


regard  to  the  lighting  of  Paris.  The  consump- 
tion of  tallow  for  candle-making  had  fallen  from 
1,200  tons  in  1885  to  300  tons  last  year;  the 
number  of  candles  other  than  ta'lowhad  also  de- 
clined from  220  burnt  per  ht-ad  of  the  populaiion 
in  1885  to  190  per  head  last  year.  The  use  of 
petroleum  is  rapidly  superseding  that  of  vegeta- 
ble oil  for  l'ghting  purposes.  The  quantity  of 
gas  burnt  has  risen  from  one  hundred  and  five 
millions  cubic  metres  in  1877,  and  one  hundred 
and  fifty  two  millions  in  1883  to  one  hundred 
and  eighty-nine  millions,  while  the  application 
of  the  electric  light,  which  did  not  exceed 
twenty-two,  of  230  horse  power,  in  1887,  had 
risen  to  over  500,  with  17,400  horse  power  last 
year,  this  being  exclusive  of  the  electric  light 
used  in  the  exhibition.  It  is  estimated  that  in 
two  years'  time,  when  the  central  stations  are 
completed  in  Paris,  the  total  amount  of  horse 
power  will  have  risen  to  32,000.  Even  now  the 
electric  light  is  distributed  by  6,80c  arc  regula- 
tors and  118,000  incandescent  lamps,  while  if 
gas  supplies  573-1000  of  the  total  lighting  of  the 
city,  the  electric  light  shows  a'ready  a  propor- 
tion of  189-1000. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL   PATENTS  ISSUED  JULY  ist, 
1890. 


431,035.  Electric  Cut-Out.  Leo  Daft,  Plain- 
Ifield,  N.  J.,  assignor  to  the  Daft  Electric  Light 
ICompany,  New  York,  N.  Y.  Filed  Oct.  16, 
I1885.     Renewed  May  4,  1888. 

431,073.  Electric  Battery.  Myron  W.  Par- 
Irish,  Detroit,  Mich.,  assignor,  by  direct  and 
Imesne  assignments,  to  Junius  A.  Bowden  and 
Bthe  Graphite  Electric  Company,  same  place, 
land  John  Hutchinson,  Jackson,  Mich.  Filed 
■Dec.  2,  1889. 

431,088.  Individual  Call  Devices  for  Tele- 
phones. Charles  H.  Vincent,  Lynn,  Mass. .as- 
signor to  Frederick  W.  A.  Bergengren,  same 
Iplace,  and  John  V.  Spalding,  Boston,  Mass.  Filed 
JAug.  2,  1889. 

431.092.  System  of  Electric  Locomotion. 
■Frank    Wheeler,    Meriden,    Conn.     Filed    Mar. 

2,  1889. 

431.093.  System  of  Electric  Locomotion. 
Frank  Wheeler,  Meriden,  Conn.  Filed  Mar.  27, 
1889. 

431.094.  Switches  for  Electric-Railway  Sys- 
tems. Frank  Wheeler,  Meriden,  Conn.  Filed 
Dec.  23,  1889. 

431.095.  System  of  Electrical  Locomotion. 
Frank  Wheeler,  Meriden,  Conn.  Filed  Dec.  28, 
1889. 


NO.   431,035.       ELECTRIC    CUT-OUT. 

431,104.  Protective  Covering  for  Electric 
Cables.  John  H.  Cheever,  New  York,  N.  Y., 
assignor  to  the  Okonite  Company,  same  place. 
Filed  Mar.  19,  1890. 

431,118.  Electric  Switch.  Osborn  P.  Loomis, 
Somerville,  Mass.,  assignor  to  the  Loomis  Elec- 
tric Manufacturing  Company,  New  York,  N.  Y. 
Filed  Sept.  3,  1888. 

431,134.  Dynamo-Electric  Machine.  Charles 
F.  Winkler,  Troy,  N.  Y.     Filed  Sept.  16,    1889. 

431.141-  Electrical  Call-Box.  George  F. 
Gale,  Winthrop,  assignor  of  one-half  to  Arnold 
B.  Holmes,  Boston,  Mass.  Filed  Feb.  27, 
1890. 

431,170.  Electro-Magnetic  Drill  System. 
Harry  N.  Marvin,  Syracuse,  N.  Y.,  assignor  to 
the  Marvin  Electric  Drill  Company,  same  place. 
Filed  Dec.  17,  1889. 

431,181.     Electric   Bell.     Patrick   B.    Delany, 

C^.,,*U    f~V_-.» XT      T  T?M_J    n.I__      ._       -o„_ 


431,185.  Multiple  Fusible  Cut-Out.  Lorenzo 
B.  Favor,  Bridgeport,  Conn.,  assignor  to  the 
Thermal  Electric  Company,  of  Maine.  Filed 
Jan.  18,  1890. 


NO.   431,134.       DYNAMO    ELECTRIC    MACHINE. 

431,186.  Multiple  Thermal  Cut-Out.  Lorenzo 
B.  Favor,  Bridgeport,  Conn.,  assignor  to  the 
Thermal  Electric  Company,  of  Maine.  Filed 
Apr.  14,  1890. 

431,213.  Electric  Motor  for  Railway  Cars. 
William  M.  McDougall,  East  Orange,  N.  J.  Filed 
May  16,  1889.      Renewed  May  22,  1890. 

431,216.  Regulation  of  Dynamo-Electric 
Machines.  William  Stanley,  Jr.,  Great  Barring- 
ton,  Mass.     Filed  July  29,  1889. 


NO.   431,170.       ELECTRO-MAGNETIC    DRILL    SYSTEM. 

431.217.  Self-Regulating  Dynamo-Electric 
Generator.  William  Stanley,  Jr.,  Great  Barring- 
ton,  Mass.  Filed  Sept.  23,  1889. 

431.218.  Self-Exciting  Alternating  Current 
Electric  Generator.  William  Stanley,  Jr.,  Great 
Barrington,  Mass.  Filed  July  29,  1889.  Re- 
newed Mar.  29,  1890. 

431,235.  Dynamo-Electric  Machine.  Oliver 
B.  Shallenberger,  Rochester,  assignor  to  the 
Westinghouse  Electric  Company,  Pittsburgh,  Pa. 


431,248.  Electric  Meter.  Jules  Cauderay, 
Paris,  France.     Filed  Aug.  17,  1889. 

431,256.  Suspended  Electric  Railway  and 
Car.  Frederick  E.  Drown,  Pawtucket,  R.  1. 
Filed  April  6,  1889. 

431,320.  Electric-Lamp  Fixture.  Sigmund 
Bergmann,  New  York,  N.  Y.    Filed  Mar.  3,  1890. 

431,341.  Secondary  Battery.  Theodore  M. 
Foote,  Allston,  assignor  of  one-half  to  Charles  J. 
Pillsbury,  Boston,  Mass.     Filed  July  5,  1889. 

431,414.  Electric  Railway  Conductor.  Elihu 
Thomson,  Lynn,  Mass.     Filed  March  22,  1890. 

431,439.  Electric  Soldering-iron.  Charles  L. 
Coffin,  Detroit,  Mich.     Filed  Jan.  18,  1890. 

431,447.  Secondary  Battery.  Theron  S.  E. 
Dixon,  Chicago,  111.     Filed  February  6,  1890. 

431,460.  System  of  Electrical  Distribution. 
Ludwig  Gutmann,  Fort  Wayne,  Ind.  Filed  Jan. 
25,  1889. 

431.492.  Reciprocating  Electric  Engine. 
Charles  J.  Van  Depoele,  Lynn,  Mass.  Filed 
April  3,  1890. 

431.493.  Reciprocating  Electric  Engine. 
Charles  J.  Van  Depoele,  Lynn,  Mass.  Filed 
April  3,  1890. 


NO.   431,320.       ELECTRIC    LAMP    FIXTURE. 

431,494.  Reciprocating  Electric  Engine  Sys- 
tem. Charles  J.  Van  Depoele,  Lynn,  Mass. 
Original  application  filed  June  26,  1889.  Divided 
and  this  application  filed  April  17,  1890. 

43M95-  Reciprocating  Electric  Engine. 
Charles  J.  Van  Depoele,  Lynn,  Mass  Filed  April 
18,  1890. 

431,  496.  Reciprocating  Electric  Engine  Sys- 
tem. Charles  J.  Van  Depoele,  Lynn,  Mass.  Filed 
April  18,  1890. 

431, 5 19  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Thom- 
son-Houston Electric  Company  of  Connecticut. 
Original  application  filed  Feb.  23,  1887.  Di- 
vided and  another  application  filed  Oct.  18,  1889. 
Again  divided  and  this  application  filed  April 
23,  1890. 

43 r. 531-  Telephone  Signal  Apparatus.  John 
A.  Seely,  Brooklyn,  N.  Y.,  assignor  to  the  West- 
ern Electric  Company,  Chicago,  111.     Filed  Jan. 
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THE    ELECTRIC    AGE. 


The  Insi.mgraph. — This  is  an  instrument  which 
by  the  aid  of  electric  currents  presents  at  a  pre- 
determined lime  a  clear  space  of  paper  for  sig- 
natures at  an  opening  in  a  suitable  desk,  and  at 
the  end  of  the  time  of  grace  allowed  moves  it  past 
the  opening.  The  tell-tale  and  time  checking  sys- 
tems at  present  in  use,  owing  to  the  fact  that  the 
necessary  signals  are  made  bv  electric  currents 
set  in  motion  by  discs,  or  plugs,  or  press  but- 
tons, fail  to  ensure  that  the  proper  individual  is 
actually  performing  his  rounds.  The  insum- 
graph,  however,  by  making  an  autograph  neces- 
sary greatly  diminishes  the  possibilities  of  fraud. 

Overhead  Wires  in  London. — The  Select 
Committee  of  the  House  of  Commons  has  passed 
the  Bill  promoted  bv  the  London  County  Coun- 
cil for  regulating  overhead  wires. 


Telephone  Communications  with  Anchored 
Vessels. — Experiments  are  to  be  made  at  Havre 
of  telephoning  between  vessels  at  anchor  and 
the  town.  As  soon  as  a  vessel  arrives  in  the 
roads  it  will  be  connected  to  the  municipal  tele- 
phone lines.  In  this  way  the  captain  and  pas- 
sengers can  immediately  enter  into  communica- 
tion with  the  merchants  of  Havre  and  even  of 
Paris. 

Berthoid-Borel  Cables. — The  latest  type  of 
Berthoud  Borel  cable  is  insulated  with  layers  of 
celluloid  tape,  over  which  a  layer  of  hemp  is 
wound,  the  whole  being  then  plunged  into  a 
bath  of  hot  liquid  insulating  compound. 

The  Lighting  of  the  Eiffel  Tower  Lifts. — 
The  lifts  at  the  Eiffel  Tower  are  now  lighted  by 
the  electric  light. 


Agra. — There  is  every  hope,  says  the  Indian 
Engineer,  that  within  the  space  of  two  months 
the  Thj  will  be  permanently  lit  up  with  the  elec- 
tric light.      It  is  proposed  to  place  i.aoo  candle- 
power  lights  on  each  of  the  front  minarets,  andi 
i, coo  candle  power  lights  on  each  of  the  back 
minarets   and  on  the  Musjid  and  Jawab.     The 
main  building  will  have  no  light  stationed  upon* 
it,  and  so  will  be  magnificently  thrown  into  re-i 
lief.     The   expense  has  been  computed  at  Rs.  | 

I  2.  CCO. 

Cable  for  West  Coast  of  Sovth  America.—. 
The  Silvertown  Telegraph  Company  is  manufac- 
turing about  1,750  miles  of  cable  for  the  Central 
and  South  American  Telegraph  Company.  Thisi 
cable  will  be  laid  on  the  We>t  Coast  of  Southl 
Amer  ca,   connecting   Valparaiso  with  Iquique. 
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ELEMENTS  OF  ELECTRIC  LIGHTING 

There  is  an  evident  demand  for  elementary 
ormation  on  electric  lighting,  and  ihe  books 
at  have  been  written1  on  the  subject  are  too  far 
vanced  for  popular  understanding.  Beginners 
frequently  discouraged  in  their  efforts  to 
udy  this  most  interesting  subject,  simply 
cause  the  so  called  elementary  works  are  not 
ementary  enough.  A  great  many  questions 
e  likely  to  arise  in  the  mind  of  a  student  that 
x>ks  do  not  answer  directly ;  and  in  many 
orks  it  is  assumed  that  he  already  knows 
me  things  about  machinery,  etc.,  used  in 
ectric  lighting.  The  fact  is  the  first  steps  in 
e  study  of  this  subject,  which  should  be  made 
easy  as  possible,  are  frequently  the  hardest 
all,  simply  because  the  mechanical  details  of 
ectiic  lighting  are  too  meagerly  described,  if 
ey  are  described  at  all.  With  a  view  to  sup- 
ying  this  growing  want  we  are  preparing  a 
ries  of  articles  which  are  intended  to  cover 
e  simplest  facts  and  things  in  connection  with 
ectiic  lighting.  The  manner  in  which  the 
formation  is  given  is  not  entirely  new,  but  we 
lopt  this  method  because  it  is  the  simplest  way 
imparting  the  desired  knowledge. 
The  first  of  this  series  of  articles  appears  on 
iother  page  of  this  issue,  and  it  will  be  observed 
at  the  information  is  given  in  the  shape  of 
tswers  to  questions,  and  each  question  is 
swered  as  comprehensively  and  clearly  as 
sible.  The  advantage  of  this  method  of 
[parting  information  lies  in  the  fact  that  only 
ie  thing  is  explained  in  each  answer,  and  each 
estion  and  its  answer  are  entirely  indepen- 
:nt  of  all  others,  and  complete  in  themselves. 
)  appreciate  the  value  of  this  method  of  con- 
ying  information,  let  it  be  remembered  that,  as 
ioks    are    usually    written,     it    is    necessary 


frequently  to  go  through  a  great  portion  of  their 
contents  before  the  explanation  of  any  one 
subject  can  be  found. 

These  articles  will  cover  electric  lighting  com- 
pletely, from  beginning  to  end,  and  we  have  no 
doubt  that  they  will  be  heartily  welcomed  by 
thousands  who  are  anxious  to  know  all  about 
this  interesting  subject,  but  who  are  deterred 
from  taking  the  matter  up  as  a  study,  because 
the  existing  books  are  too  deficient  of  elemen- 
tary facts. 

Electric  Power. — Business  buildings  in  order 
to  be  readily  rentable  these  days  must  be 
equipped  throughout  with  all  of  the  modern 
conveniences.  ' '  Modern  conveniences  "  means 
a  good  many  things.  It  means  steam  heat, 
elevators,  electric  bells,  electric  lights,  etc. ;  all 
of  which  a  few  years  ago  were  regarded  as 
luxuries.  Buildings  intended  for  manufacturing 
purposes  are  not  equipped  with  steam  plants 
any  more.  Boilers  are  things  of  the  past  in 
many  places.  The  steam  necessary  to  drive  the 
machinery  is  obtained  from  supply  pipes  laid  un- 
der the  street,  and  the  inconvenience  and 
annoyance  incident  to  the  maintenance  of  steam 
boilers  are  entirely  done  away  with.  The  steam 
engine  itself  is  now  beginning  to  yield  to  its 
formidable  competitor,  the  electric  motor.  It  is 
not  an  uncommon  thing  these  days  to  see  in  the 
windows  of  vacant  premises  such  notices  as 
these:  "Steam  or  electric  power  supplied;" 
"electric  power  readily  obtained,"  etc.,  etc. 
It  will  not  be  long  before  steam  engine  plants 
will  be  curiosities  in  downtown  business  estab- 
lishments. In  their  places  will  be  found  little 
machines  placed  in  a  corner  or  by-way,  which 
on  investigation  will  prove  to  be  electro-motors, 
doing  their  work  noiselessly  but  surely,  and 
getting  their  power  from  outside  sources. 

Search  Lights  in  Fogs. — The  discovery  that 
when  the  rays  from  an  electric  search  light  are 
projected  upward  they  can  be  seen  at  a  much 
greater  distance  than  when  projected  horizontally 
was  a  very  important  one,  and  one  that  will  be 
found  of  great  value  on  shipboard  Navigation 
in  foggy  or  thick  weather  is  always  attended  with 
great  danger,  and  when  the  electric  search  light 
was  invented  it  was  thought  that  the  terrors  of 
fogs  would  disappear.  But  this  was  not  the  case 
in  fact.  In  practice  it  was  found  that,  while  an 
electric  light  had  greater  penetrative  power  than 
the  ordinary  ship  light,  it  did  not,  after  all,  come 
up  to  expectations,  and  its  beams  did  not  pene- 
trate fogs  as  much  as  was  expected.  This  state- 
ment refers  particularly  to  horizontally  projected 
light  rays.  When,  however,  it  was  found  that 
when  the  rays  were  projected  vertically  they 
could  be  seen  at  much  greater  distance,  the 
problem  of  minimizing  the  dangers  of  navigation 
in  fogs  was  at  once  solved. 

On  another  page  we  describe  and  illustrate  a 
search  light,  which  is  designed  for  the  purpose 
of  projecting  its  rays  horizontally  or  vertically, 
as  desired.  Some  tests  of  the  operation  of  this 
light  are  also  described  and  illustrated,  and,  from 
all  accounts,  they  were  entirely  satisfactory  to  a 
special  Naval  Board,  appointed  by  the  Secretary 
of  the  Navy,  for  the  purpose  of  witne-sing  the 
same,  and  reporting  on  the  efficiency  of  the  light 
for  naval  purposes. 

Coming  Events  Cast  Their  Shadows  Before. — 
Mr.  Henry  Villard  the  other  day  expressed  the 
.  opinion  that  great  discoveries  in  electricity  are  at 
hand.  In  five  years,  he  said,  there  will  not  be  a 
steam  locomotive  on  any  railway  in  the  United 
States ;  and  every  kind  of  machinery  will  be 
driven  by  electricity.  Just  what  he  means  by 
his  intimation  that  great  discoveries  are  imminent 
is  hard  to  say.  Inventors  keep  their  secrets  to 
themselves  until  they  can  raise  bulwarks  of  pro- 
tection, but  somehow  the  public  usually  get  an 
inkling  of  what  is  forthcoming,  notwithstanding 
these  precautions,  and  if,  as  Mr.  Villard  intimates, 
something  really  new  and  wonderful  is  pending, 
the  people  are  ready  for  it.  So  much  the  better 
for  these  great  things  if  they  involve  the  use  of 


electricity  in  any  way  as  the  people  look  to  elec- 
tricity to  accomplish  everything  some  of  these 
days. 

Linked  to  the  Rest  of  the  World. — One  of 
the  greatest  charms  of  Bermuda  used  to  be  its 
complete  isolation  from  the  rest  of  the  world. 
It  used  to  be  the  Mecca  of  those  who  were  weary 
of  business  and  the  bustle  of  active  life  on  the 
main  land.  It  was  about  the  only  place  left, 
that  was  convenient,  where  a  person  could  really 
in  one  sense,  get  away  from  the  rest  of  the  world 
and  be  quiet.  But  this  charm  has  gone.  Ber- 
muda has  been  linked  to  the  outside  world  by  a 
submarine  cable,  and  henceforth  it  will  feel  the 
throbbing  pulse  of  the  rest  of  the  world.  Noth- 
ing can  be  allowed  to  stand  in  the  way  of  busi- 
ness necessity  these  days,  and  thus  it  is  that  this 
fair  isle  of  the  sea  has  been  compelled  to  fall  in 
line  with  the  progress  of  the  world.  There  is 
hardly  any  doubt  however,  that  the  Bermuda 
onions  will  be  as  delicious  to  us  in  future  as  they 
were  in  the  days  when  there  was  no  Bermuda 
cable. 

Phonograph  at  Stanley's  Wedding. — A  novel 
use  was  made  of  the  phonograph  at  the  wed- 
ding of  Henry  M.  Stanley  at  Westminister  Abbey, 
London.  The  chimes  of  the  Abbey's  bells,  the 
notes  of  the  organ,  the  singing  of  the  choir, 
and  the  words  of  the  marriage  ceremony  were  all 
recorded  on  the  wax  cylinders,  and  the  whole 
presented  to  Mr.  and  Mrs.  Stanley  by  Colonel 
Gourand.  This  is  indeed  a  unique  wedding 
present,  and  one  which,  no  doubt  will,  in  one 
sense,  be  more  highly  prized  than  all  others. 
We  trust  that  the  married  life  of  the  great  ex- 
plorer will  be  one  of  unalloyed  bliss  and  happi- 
ness, and  that  he  and  his  wife  will  derive  great 
and  frequent  pleasure  in  reproducing  the  music 
and  the  singing  of  the  joyous  occasion  when  they 
were  made  one. 

Music  by  Telephone. — The  Long  Distance 
Telephone  Company  will  soon  inaugurate  a 
branch  of  the  service  that  will  find  a  large  field 
for  its  operation.  Experiments  have  been  carried 
on  for  some  time,  through  the  aid  of  a  recent  elec- 
trical device  with  a  view  to  furnishing  music  at  a 
distance  for  private  balls  and  receptions  from 
some  famous  orchestra.  The  idea  is  to  make 
New  York  the  musical  centre.  We  understand 
that  much  success  has  attended  the  experiments, 
and  that  the  enterprise  is  a  practical  one.  In  a 
few  weeks  the  public  will  likely  hear  more  about 
it. 

Fighting  for  a  Franchise.  —  In  Spokane 
Falls,  Wash.,  a  serious  outbreak  occurred  on 
June  24th,  between  the  city  and  county  author- 
ities over  the  right  of  two  rival  street  car  lines  to 
lay  tracks  on  a  certain  street.  One  of  the  con- 
tending companies  intended  to  adopt  electricity 
on  their  line.  All  of  the  city  authorities,  from 
the  mayor  down,  including  city  council  and  the 
entire  police  force,  were  arre«ted  by  the  State 
authorities.  The  franchise  over  which  the  fight 
took  place  is  a  valuable  one. 

Absorption. — The  Electric  Light  and  Power 
Company  in  Newark,  N.  J.,  lives  by  the  absorp- 
tion of  small  companies.  On  July  2d,  it  absorb- 
ed the  Thomson-Houston  plant  in  that  city,  and 
now  enjoys  a  virtual  monopoly  in  the  electric 
light  field.  It  has  a  capital  of  $2,ooo,coo.  It 
was  originally  the  Weston  Electric  Light  Com- 
pany, and  two  years  ago  it  absorbed  the  local 
plant  of  the  Schuyler  Electric  Light  Company. 

Steady  Electric  Lights. — Storage  batteries 
used  in  connection  with  a  dynamo  for  lighting, 
serve  to  steady  the  light.  They  are  to  dynamo 
currents  what  fly-wheels  are  to  engines.  The 
light,  by  the  use,  is  unaffected  by  variations  in 
the  dynamo  current. 

Compliments  by  Bermuda  Cable. — On  July 
nth,  the  Mayors  of  Hamilton  and  St.  Georges, 
Bermuda,  sent  congratulations  to  Mayor  Grant  of 
this  city,  on  the  completion  of  the  Bermuda 
cable.  The  sentiments  were  reciprocated  in  the 
same  manner. 
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THE   HUNTINGTON   SEARCH  LIGHT. 


On  the  night  of  July  9th  the  steamer  "  Massa- 
chusetts" of  the  Providence  Line,  carried  on 
her  trip  as  guests  of  Mr.  J.  W.  Miller,  President 
of  the  Company,  a  naval  board  to  witness 
from  that  vessel  the  operation  of  the  Huntington 
Search  Light  which  is  in  regular  service  on  the 
steamer  Connecticut  of  the  same  line.  They  will 
submit  a  report  on  the  observations  to  the  Sec- 


HORIZONTAL    PROJECTOR. 


retary  of  the  Navy,  and  while,  of  course,  it 
cannot  be  said  with  certainty  what  will  be  the 
character  of  the  report,  there  is  no  reason  what- 
ever to  presume  that  it  will  be  otherwise  than 
favorable. 

The  Huntington  Search  Light  possesses 
features  which  render  it  far  superior  to  other 
search  lights  for  use  on  ship  board. 


total  weight  of  the  instrument  is  about  one  hun- 
dred and  thirty  pounds  ;  it  can  be  moved  about 
without  risk  of  breakage  or  disarrangement  of 
any  of  its  parts.  It  has  been  discovered  that  in 
thick  or  foggy  weather  if  the  beam  of  light  from 
a  search  light  be  projected  upward,  it  can  be  seen 
much  further  than  the  same  light  could  be  seen 
when  projecting  its  rays  horizontally.  This  fact 
has  been  taken  advantage  of  in  the  construction 
of  the  Huntington  Search  Light.  The  vertical 
beam  of  light  serves  to  indicate  the  position  of 
the  boat  in  foggy  or  thick  weather.  The  light 
can  be  flashed  or  allowed  to  show  for  as  long  a 
time  as  may  be  required,  being  controlled  by 
means  of  a  switch  located  inside  the  pilot  hf  use. 
When  the  beam  is  projected  vertically  to  indicate 
posiiion  the  column  of  light  ri<es  to  a  height  of 
from  y2  to  ?4  of  a  mile,  which  in  clear  weather 
can  be  seen  miles  away.  In  thick  weather  by 
the  use  of  the  vertical  beam  in  connection  with 
the  steam  whistle  collisions  are  absolutely  avoi- 
dable. Various  colored  glasses  may  be  used 
to  give  the  light  beam  a  tint. 

The  Huntington  Search  Light  is  valuable  for 
other  purposes  besides  the  uses  just  described. 
For  out-of-door  work  at  night  in  streets,  or  in 
railway  building,  the  light  is  valuable.  In  cities 
electric  currents  can  always  be  obtained,  and 
the  use  of  the  light  for  night  work  effects  a  sav- 
ing of  money  and  time,  besides  causing  the  least 
interruption  to  traffic.  The  light  is  also  a  valu- 
able aid  in  carrying  on  mining  operations,  and 
for  such  purposes  as  locating  wrecks,  coast  de- 
fense work,  and  dredging  it  is  admirably  appli- 
cable. 

Figs.  2  and  j  represent  respectively  a  horizon- 
tal and  vertical  section  of  the  parabolic  reflector 
used  in  the  Huntington  Search  Light.  Thecom- 
bination  of  the  two  lenses,  as  shown  in  the  fig- 
ures, is  a  necessity  because  the  focus  required  is 
so  short  that  a  single  lens  to  obtain  it  would  have 
to  be  double  convex,  and  a  large  portion  of  the 
radiated  light  would  impinge  on  the  inner  convex 
surface  at  angles  greater  than  that  of  total  reflec- 
tion, and  would  not,  therefore,  pass  through  the 


enlarge  or  diminish  the  area  of focussed light,  fion 
a  focal  spot  to  a  circle  several  feet  in  diameter 
according  to  the  size  of  work  to  be  photographec 
or  printed.  The  wide  and  general  dispersion  0 
light  is  thus  obviated,  and  the  illumination  con 
centraied  where  it  can  all  be  utilized. 

Any  low  potential  continuous  current  may  b 
used  on  this  lamp.  It  gives  a  steady  white  lighl 
It  is  claimed  that  when  high  potential  current 
are  used,  the  sputtering  of  the  light  impairs  th 


FIG.     4. — VERTICAL    PROJECTOR. 

actinic  effects  of  the  rays,  which  makes  long 
expesu-es  necessary  and,  consequently,  tak 
longer  time  to  complete  the  work. 

The  Scott  Electrical  Works,  26  Liberty  sL.NJ 
are  the  manufacturers  of  tnese  goods,  and 


«*-" 


FIG. 


-HORIZONTAL    SECTION    OF    PROJECTOR.  FIG.     3. 


The  instrument  (Fig.  I.)  consists  of  a  para- 
bolic reflector  of  novel  construction,  containing 
a  series  of  condensing  plano-convex  lenses, 
(Figs.  2,  3.)  with  a  new  arc-focusing  lamp,  which 
works  automatically,  being  so  constructed  as  to 
feed  at  any  angle  or  position,  working  on  any 
continuous  or  low  potential  current,  dynamo, 
or  storage  battery. 

The  reflector  and  lamp  are  enclosed  in  a  sub- 
stantial weather-proof  cylinder,  constructed  of 
brass,  steel,  or  iron  and  copper,  mounted  on  a 
standard  which  can  be  rotated,  elevated  or  de- 
pressed to  any  angle  almost  instantly,  on  ac- 
count of  the  simplicity  of  its  mechanism.     The 


lens,  but  would  be  reflected  from  its  inner  sur- 
face, scattered,  and  lost 

Figure  4  shows  the  Huntington  Search  Light 
in  position  to  cast  a  vertical  ray,  and  figure  5 
shows  its  application  to  steamers.'  In  the  latter 
illustration  both  the  horizontal  and  vertical  beams 
are  seen,  and  a  very  clear  idea  is  given  in  the 
manner  of  using  the  light  on  shipboard. 

Figure  6  illustrates  a  photo-engraving  lamp 
manufactured  by  the  same  company.  These 
lamps  are  especially  designed  for  photogravure, 
photographic  and  copying  work  on  dark  days, 
at  night,  or  when  skylight  is  unavailable. 

The  Lens  Attachment  enables  the  operator  to 
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reputation  the  firm  has    attained    through 
quality  of  their  wares,  is  a  substantial  and  1 
torious  one.     They  stand  at  the  head  of  the 
of  manufacturers  of  this  class  of  insttuments 


The  National  Electric  Manufacturing  C 
pany,  successors  to  the  electrical  departmer 
the  New  Haven  Clock  Company  is  now  sel 
in  their  new  building.  The  two  floors  occupit 
the  company  at  14  &  16  Vesey  street  arefitte 
in  hard  woods.  Two  large  rooms  are  used, 
for  an  exhibition  ro^m  and  the  other  for  sto 
and  a  small  room  in  the  rear,  which  is  hi 
somely  fitted  up,  as  a  directors  room. 
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FORTY  PER  CENT.  SAVING  IN  FUEL. 


This  is  the  astounding  statement  made  by  the 
clntosh  &  Seymour  Engine  Co.  It  has  refer- 
ee to  their  compound  condensing  type  of  en- 
le,  a  cut  of  which  is  herewith  presented  to  our 
iders.  The  phenomenal  favor  with  which  this 
gine  has  been  received  by  the  trade  in  general, 
monstrate>  that  the  manufacturers  are  able  to 
bstantiate  their  claims. 
When  a  number  of  engines  of  smaller  poweis 


0.         THE    HUNTINGTON    SEARCH    LIGHT PHOTO- 
ENGRAVING   LAMP. 

belted   direct   to  dymamos    or    generators 
iously,  they  must  be  of  the  simplest  form,  re- 
re  the  minimum  of  attendance  and  be  capable 
unning   at  high  speeds;  requirements  which 
tjder  inadmissiable  the  complexity  which  has 
[rays  been  considered  necessary  with  an  eco- 
Unical  type  of  engine.     However,   the  advan- 
Sps  of  direct  belting  and  divided  power  are  so 
Hat  that   notwithstanding   the   acknowledged 
Huiority  in  economy  of  the  engines  adapted 
dthem,  a  large  majority  of  electric  light  stations 
e  been  arranged  upon  this  plan, 
'he  pecu'iar  design  and  arrangement  of  the 
V  Intosh  &  Seymour  Standard  Compound  Engines 


is  such  that  every  part  is  of  the  simplest  form. 
They  run  at  the  highest  speeds  used  with  high 
pressuie  engines,  in  a  perfectly  quiet  and  satis- 
factory manner,  and  require  no  more  care  or 
attention.  This  is  the  universal  testimony  of 
those  who  hive  these  engines  in  use,  who  also 
report  a  reduction  of  coal  consumed  in  all  cases 
of  over  40%  in  actual  every  day  service  where 
they  have  supplanted  first-class  automatic  cut-off 
high  pressure  engines.  This  speaks  conclusively 
as  to  their  economy  and  means  a  large  dividend 
in  itself  from  saving  in  cost  of  fuel.  Add  to  this 
the  ability  to  use  direct  belting  and  divided 
power  with  their  convenience,  simplicity,  les- 
sened first  cost,  and  the  absence  of  shut  downs 
from  slight  accidents,  friction  and  other  evils  of 
shafting,  while  only  enough  engines  need  be  run 
to  do  the  work,  avoiding  long  runs  under  light 
loads,  so  wasteful  of  fuel. 

These  engines  are  not  in  any  sense 
mental.  They  have  been  running  for 
period,  with  marked  success,  and  their 
tages  from  every  view-point  are  shown 
great  demand  for  them.  It  is  a  significant  fact 
that  a  majority  of  those  sold  have  been  installed 
in  old  stations,  for  those  who  have  had  long  ex- 
perience. 


expen- 
a  long 
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valve  driving  gear.  It  is  considered  that  this  ar- 
rangement, which  is  patented,  isavery  valuable 
feature  in  a  high  speedcompoundengine  for  elec- 
tric lighting  purposes. 

Since  the  low  pressure  cy'inder  exhausts  into 
a  vacuum  it  is  impossible  to  "cushion  "satisfac- 
torily, on  this  side  of  any  form  of  double  engine. 
Th  s  prevents  smooth  running  and  renders  nec- 
essary frequent  adjustment  and  attention.  Since 
both  pistons  are  on  the  same  rod,  this  difficulty 
is  avoided  in  the  tandem  engine,  and  the  com- 
pression, obtained  in  the  high  pressure  cylinder, 
gives  remarkable  smoothness  and  quietness  to 
the  tunning  of  the  engine. 

Live  steam,  after  passing  through  the  jackets 
of  the  high  pressure  cylinder,  is  used  to  jacket 
the  receiver.  The  low  temperature  of  the  steam 
in  the  latter  causes  considerable  condensation 
in  is  jacket  and  this  induces  the  brisk  circula- 
tion through  all  the  jackets,  which  is  so  essen- 
tial to  their  efficiency.  The  water  condensed  is 
returned  to  the  boiler. 

The  low  pressure  valve  is  moved  by  a  fixed 
eccentric  and  the  high  pressure  valve  by  our 
governor  or  automatic  cut-off  regulator.  This 
and  also  the  valves,  frame,  solid  steel  shaft  and 
moving  parts  generally,  are  precisely  similar  to 


FIG. 
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The  saving  in  fuel  effected  by  these  engines 
will  amount  to  their  entire  cost  in  a  short  time, 
but,  since  they  require  only  six  tenths  as  much 
boiler  capacity,  with  a  corresponding  reduction 
in  the  other  portions  of  the  steam  plant,  their 
actual  first  cost  is  not  above  that  of  high  pressure 
engines. 

When  water  for  condensing  purposes  is  not 
available,  these  engines  can  be  furnished, 
adapted  to  run  non-condensing.  While  the  sav- 
ing in  fuel  made  by  these  is  not  as  great  as  with 
the  condensing  engines,  it  is  well  worth  effect- 
ing. The  coal  consumption  of  both  types  wi'l 
be  guaranteed. 

The  Mcintosh  &  Seymour  Standard  Compound] 
Engine,  as  will  be  seen  from  the  cut,  is  a  hori- 
zontal tandem  compound  engine,  with  high  pres- 
sure cylinder  and  receiver,  steam  jacketed. 
This  is  considered  the  most  economical  type, 
with  as  high  pressures  as  can  be  ordinarily  car- 
ried. The  chief  peculiarity  of  this  engine  is  the 
position  of  the  high  pressure  valve  together  with 
its  actuating  gear  upon  the  opposite  side.  This 
allows  each  valve  to  be  driven  in  the  most  direct 
and  simple  manner,  separates  and  makes  easily 
accessible  the  moving  parts,  and  is  the  only  ar- 
rangement possible  with  a  tandem  engine,  which 
avoids  a  very  complicated  and  unsatisfactory 


those  of  the  Mcintosh  &  Seymour  Standard 
High  Pressure  Engine,  which  have  become  so 
well  and  favorably  known,  that  they  need  no 
special  description.  The  simple,  perfectly  bal- 
anced piston  valves  are  prevented  from  leaking 
by  adjustable  seats,  the  efficiency  of  which  has 
been  fully  proven  in  actual  service.  The  gov- 
ernor commends  itself  for  its  simplicity,  dura- 


MC  INTOSH  b  SEYMOUR  COMPOUND  CONDENSING 
ENGINE. 

bility   and    power.     Without  any   tendency  to 

over  sensitiveness,  it  will  regulate  the  speed  of 

Concluded  on  page  8. 
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ELECTRIC    LIGHTING    FOR    BEGINNERS. 


BY    THE    EDITOR. 


PART    I. — DYNAMOS    AND    ARM  ATI/RES. 

i. — What  is  a  dynamo  ? 

A  dynamo  is  a  machine  for  the  conversion  of 
mechanical  energy  into  electrical  energy  by 
means  of  electro-magnetic  induction  (see  Fig.  i). 

2. — What  are  dynamos  used  for? 

Dynamos  are  used  for  the  economical  pro- 
duction of  powerful  electric  currents,  such  as 
are  required  for  electric  lighting,  electric  trac- 
tion, electro-plating,  etc. 

3. — How  many  classes  of  dynamos  are  there 
and  what  is  the  difference  between  them  ? 

There  are  two  classes  of  dynamos — direct  cur- 
rent and  alternating  current.  A  direct  current 
dynamo  is  one  which  supplies  a  current  of  an 
unchanging  polarity ;  an  alternating  current 
dynamo  is  one  in  which  the  current  produced  is 
constantly  alternating  its  polarity. 

4. — What  are  the  principal  parts  of  a  dynamo  ? 

The  principal  parts  of  a  dynamo  are  :  (1),  the 
armature:  (2),  the  field  magnets;  (3),  the  pole 
pieces  ;  (4),  the  commutator,  and  (5),  the  col- 
lecting brushes  (see  Figs.  2,  3,  4  and  5). 

5. — What  is  the  function  of  the  armature  ? 

It  is  to  generate  the  electric  currents. 

6. — Describe  the  armature  ? 


*     P 


A  pole  armature  is  one  in  which  the  armature 
coils  are  wound  on  radial  projections  or  cores 
on  the  surface  of  a  disc. 

13. — What  is  a  ring  armature? 

A  ring  armature  is  one  in  which  the  coils  are 
wound  around  a  ring-shaped  core. 

14. — What  is  a  spherical  armature  ? 

A  spheiical  armature,  as  its  name  implies,  is 
one  in  which  the  wires  are  wound  on  a  core 
that  is  nearly  spherical  in  form. 

15. — In  a  dynamo  is  the  armature  always  the 
part  that  is  rotated  ? 

Usually  it  is  ;  but  in  some  machines  the  arma- 
ture is  stationary  and  the  field  magnets  revolve, 
while  in  others  both  armature  and  field  revolve. 

16. — What  is  the  core  of  an  armature  ? 

The  core  of  an  armature  is  the  iron  frame  on 
which  the  wire  of  the  armature  is  wound. 

17. — Are  all  cores  made  alike  ? 

No.  There  are  a  great  variety  of  methods  of 
making  armature  cores.  Most  all  cores  are 
alike  in  one  respect,  however,  and  that  is,  that 
they  are  laminated. 

18. — What  is  meant  by  lamination  ? 

Lamination  is  the  sub-division  of  the  core  into 
separate  insulated  plates  or  strips,  according  to 
the  shape  of  the  core. 

19. — Describe  the  construction  of  a  laminated 
core  ? 

In  the  case  of  a  ring  armature  it  may  consist 


Lamination  has  the  effect  of  preventing  the 
formation  of  or  reducing  to  a  minimum  these 
local  currents  on  account  of  the  small  mass  of 
iron  that  can  be  acted  upon.  Each  of  the  iron 
rings  composing  the  laminated  core  being  insu- 
lated from  the  adjacent  ones,  there  can  be  no 
communication  of  local  currents  from  one  ring 
to  another. 

26. — How  is  the  wire  wound  on  the  armature? 

In  coils.  The  coils  of  the  ring  armature  are 
wound  transversly  around  the  ring — shaped  core; 
those  of  the  drum  armature  are  wound  longi- 
tudinally over  the  surface  of  the  cylinder  or 
core;  radial  armature  coils  are  wound  on  sepa- 
rate poles  projecting  radially  from  ihe  circumfer- 
ence of  the  core  or  disc,  and  disc  armature  coils 
are  flat  and  supported  on  the  surface  of  the  core, 

27. — Are  the  coils  connected  with  each  other 
or  are  they  independent? 

The  coils  of  some  armatures  are  all  connected 
with  each  other,  and  in  others  they  are  independ- 
ent of  one  another. 

28. — Give  examples  ot  each  of  these  classes 
of  armatures. 

The  Gramme  ring  armature  is  an  example  ol 
the  first  class,  and  the  armature  of  the  Brush  dy- 
namo represents  the  second  class. 

29. — What  is  the  distinguishing  name  of  each 
of  these  classes  of  armature  ? 

The  first  is  known  as  "  closed  circuit  arma- 


FIG.     2. ARMATURE. 


FIG.     3. POLE    PIECES. 


FIG.    4. COMMUTATOR. 


FIG.     I. DYNAMO. 


FIG.     5. BRUSH. 


The  armature  usually  consists  of  a  series  of 
coils  of  insulated  wire,  that  are  wrapped  around 
or  grouped  upon  a  central  core  of  iron. 

7. — How  are  currents  generated  in  the  arma- 
ture ? 

When  the  armature  is  rotating  the  insulated 
wires  referred  to  in  the  preceding  answer  move 
through  the  magnetic  field  of  the  machine,  and 
electric  currents  are  produced  therein  in  accord- 
ance with  the  laws  of  electro-magnetic  induc- 
tion. 

8. — Are  armatures  always  made  of  one  form  ? 

No.  They  are  constructed  in  a  variety  of 
forms. 

9- — What  are  the  forms  in  which  armatures 
are  usually  constructed  ? 

There  are  cylindrical  or  drum  armatures  :  disc 
armatures,  pole  or  radial  armatures,  and  spheri- 
cal armatures. 

10. — What  are  cylindrical  or  drum  arma- 
tures ? 

They  are  armatures  in  which  the  wire  is 
wound  parallel  to  the  axis  of  rotation,  or  longi- 
tudinally, on  the  core. 

1 1. — What  is  a  disc  armature  ? 

Disc  armatures  are  those  in  which  flat  coils 
are  supported  on  the  surface  of  a  disc. 

12. — What  is  a  pole  or  radial  armature  ? 


of  a  number  of  iron  wire  rings,  electrically  insu- 
lated from  each  other,  and  in  the  case  of  a 
drum  armature,  may  consist  of  flat  rings  or 
washers  stamped  out  of  thin  sheet  iron,  and 
placed  vertically  side  by  side  on  the  armature 
shaft  and  insulated  from  each  other.  Cores  of 
the  latter  class  are  sometimes  made  by  laying 
insulated  iron  hoops  over  each  other. 

20. — What  quality  of  iron  is  used  for  the 
core  ? 

The  best  soft  iron. 

21. — Why  is  soft  iron  used  for  the  cores  ? 

Because  it  acquires  and  loses  its  magnetism 
rapidly. 

22. — What  material  is  used  for  insulating  the 
laminae  of  the  core  ? 

Any  first-class  insulating  substance.  In  prac- 
tice a  variety  of  substances  are  used,  such  as 
varnish,  asbestos,  mica,  etc. 

23. — Are  cores  ever  made  solid  ?    If  not,  why  ? 

No  ;  chiefly  because  they  become  heated. 

24. — What  is  the  cause  of  heating? 

Heating  is  caused  by  counter  or  local  cur- 
rents induced  in  the  mass  of  the  core  by  the 
variations  in  the  currents  produced  in  the  wire 
of  the  armature. 

25. — What  effect  has  lamination  of  cores  on 
these  currents  ? 


tures,"  and  the  second  as  "  open  circuit  arm 
tures. " 

30. — Do  the  armatures  of  all  dynamos  hai 
the  same  number  of  coils  ? 

No.     The  number  depends  upon  the  chara 
ter  of  the  work  to  be  performed  by  the  currer 

31. — What  is  the  effect  of  few  coils  and  a  lar] 
number  of  coils? 

Few  coils  give  an  uneven  current,  that  is, 
rises  and  falls  in  intensity  ;  a  large  number 
coils  give  a  steadier  current,  and  the  fluctuatio 
in  strength  are  much  smaller.     In  general,  t 
greater  number   of  coils    in   the  armature 
steadier  and  less  fluctuating  is  the  current,  an 
conversly,    the    fewer  the  coils  the  greater 
variations  in  strength. 

32. — Give  examples  of  the  uses  of  these  i\ 
classes  of  current. 

The  steady  currents  are  required  for  elect 
light  purposes,  and  the  fluctuating  current 
used  in  electro-plating,  where  the  steadiness 
immaterial. 

33. — What  size  of  wire  is  used  for  armati 
coils? 

The  sizes  of  wire  used  in  armature  coils 
according  to  the  intensity  and  volume  of  ci 
rent  required. 

(To  be  Continued). 


THE    ELECTRIC    AGE. 


THE  TROUVE  DYNAMOMETER.* 


The  following  is  a  brief  description  of  a  sim- 
ple dynamometer  designed  by  M.  G.  Trouve, 
which  can  be  used  either  as  an  absorption  or 
transmission  instrument. 

Power  may  be  considered  either  as  the  pro- 
duct of  the  force  exerted  and  the  speed  of  dis- 
placement of  the  point  of  application  of  this 
force ;  or,  again,  as  proportional  to  the  product 
of  a  couple  and  an  angular  velocity.  If,  there- 
fore, we  can  measure  these  two  quantities  sepa- 
rately, their  product  will  give  us  the  power  ab- 
sorbed or  transmitted.  M.  Trouv6's  dynamome- 
ter consists  of  two  parts  one  serving  to  measure 
the  couple  and  the  other  the  angular  velocity. 
The  measurement  of  the  couple  exerted  is  ob- 
tained by  means  of  a  flat  spring  arranged  along 
the  axis  of  the  dynamometer,  in  order  to  elimi- 
nate the  effects  of  centrifugal  force.  The  spindle 
is  hollow  at  this  point,  and  consists  of  two  con- 
centric tubes.  The  ends  of  the  flat  spring  are 
fixed  to  these  tubes,  which  are  able  to  follow 
the  rotary  and  longitudinal  movements  which 
the  torsion  gives  to  the  spring.  One  of  these 
tubes  carries  a  fixed  sleeve  B,  cut  as  shown  in 
the  annexed  figure.  The  second  has  a  sleeve 
B',  free  to  move  on  it,  and  which  is  kept 
pressed  against  the  fixed  sleeve  by  the  spring  F, 
so  that  when  the  instrument  is  at  rest  B  and  B' 
are  pressed  one  against  the  other.  B  is  provid- 
ed with  a  slot,  which  only  allows  it  to  move 
longitudinally.  Under  the  action  of  the  torque 
exerted  upon  the  axis  of  the  system  the  longitu- 
dinal motion  of  this  sleeve  is  utilized  to  rotate 
the  indicating  needle  on  the  dial  A,  which  is  em- 
pirically graduated.     In  order  to  effect  this  regis- 


means  of  a  speed-counter  we  can  estimate  the 
angular  velocity  which  it  is  necessary  to  give  to 
the  apparatus  in  order  that  the  same  needle  may 
indicate  couples  of  i,  2  and  3  kilogramme- 
tres.  The  product  of  these  two  indications  will 
give  the  power  developed.  We  can,  therefore, 
mark  directly  on  the  dial  the  value  of  the  power 
developed  in  the  case  of  a  given  fan.  Three 
curves  obtained  once  for  all  enable  us  by  one 
single  observation  to  determine  the  angular  ve- 
locity, the  couple  exerted,  and  the  product  of 
these  two,  the  power.  By  means  of  different 
fans  we  can  vary  the  power  absorbed  between 
wide  limits. 

The  simplicity  of  this  transmission  and  ab- 
sorption dynamometer  is  a  guarantee  of  good 
working,  and  the  altogether  negligible  friction  of 
the  measuring  organs  is  a  reason  why  the  indi- 
cations should  be  exact. 


TROUVE    DYNAMOMETER. 

tration  the  movable  sleeve  B'  is  furnished  with 
a  deep  groove,  G,  which  engages  the  extremity 
of  a  bent  lever  connected  to  the  needle. 

The  dial  is  graduated  empirically  in  the  fol- 
lowing manner  :  The  axis  of  the  dynamometer 
spring  being  solidly  connected  to  one  end  of  the 
shaft  of  a  motor,  a  double-balanced  lever  is  fixed 
to  the  other  end.  Weights  are  then  suspended 
to  one  end  until  the  maximum  degree  of  torsion 
which  it  is  proposed  to  give  the  spring  (180  deg.) 
is  reached.  The  motor  is  rotated  at  the  same 
time,  so  as  to  keep  the  lever  in  a  horizontal  po- 
sition. The  arm  of  the  lever  is  15.92  centimetres 
long,  so  that  each  kilogramme  applied  to  the 
end  of  the  arm  of  the  lever  is  equal  to  1  kilo- 
gramme metre  of  work  per  revolution.  Oppo- 
site the  place  occupied  by  the  needle  on  the  dial, 
the  weight  in  kilogrammes  applied  to  the  end  of 
the  lever  is  marked.  The  lever  is  then  unloaded, 
and  the  graduation  continued. 

After  having  tried  several  methods,  M.  Trouve 
has  adopted  as  a  speed-counter  an  apparatus 
identical  with  that  we  have  just  described.  The 
instrument  employed  by  him  is  based  upon  the 
principle  that  in  order  to  turn  a  rigid  fan  in  the 
air  it  is  always  necessary  to  exert  the  same 
couple  for  the  same  angular  velocity.  This 
tachometer  is  shown  at  L  in  the  figure. 

When  the  apparatus  is  used  as  an  absorption 
dynamometer,  one  end  is  fixed  to  the  motor  by 
means  of  a  Cardew  coupling,  and  the  other  is 
connected  to  a  fan  of  suitable  size.  A  gradua- 
tion of  the  dial  such  as  described  above  will 
enable  us  to  read  off  the  couples  exerted.     By 

*  From  V Electrician. 


COMBINED  DYNAMO  AND  ENGINE. 


The  following  illustration  is  of  the  Combined 
Phoenix  Dynamo  and  Westinghouse  Engine 
made  to  Mr.  Timmis's  order,  says  the  London 
Electrical  Review,  for  the  lighting,  on  his  system, 
of  the  trains  on  the  Central  Argentine  Railway. 
The  dynamo  made  by  Paterson  and  Cooper,  is 
of  the  double  magnet  type,  shunt-wound  with 
four  magnetizing  coils.  The  cast  iron  bedplate, 
on  which  the  engine  sits,  is  prolonged  to  form  a 
support  for  the  wrought  iron  vertical  magnet  bars, 


Telegraphs  in  the  Ditch  West  Indifs. — The 
Dutch  Government,  say  Industries,  has  impound- 
ed Ihe  caution  money  deposited  by  the  Pedro 
Segundo  Telegraph  Cable  Company,  of  New 
York,  which  has  failed  to  carry  out  its  contract 
for  the  laying  of  a  cable,  connecting  Paramaribo, 
the  capital  of  Surinam,  with  Cuba  and  Florida 
via  Curai;oa.  The  same  contract  or  a  similar 
one,  has  now  been  undertaken  by  the  Compag- 
nie  Franraise  des  Telegraphes  Sousmarins,  in 
Paris,  against  a  Government  subsidy  of  £2,000 
per  annum. 

Telegraph  Interruption's  at  the  Antipodes. 
— One  of  the  interruptions  on  the  telegraph  line 
connecting  Port  Darwin  and  Adelaide,  Austra- 
lia, during  1888,  was  caused  by  the  theft  of  three 
poles  and  twenty  miles  of  wire.  On  another  oc- 
casion, a  European  got  lost,  so  he  cut  the  wire 
to  bring  the  linemen  to  his  rescue. 

The  Tudor  Accumulator. — According  to  the 
Electrolechnisches  Echo,  the  Allgemeine  Elek- 
tricitiits  Gesellschaft  and  Siemens  and  Halske 
intend  to  erect  a  factory  for  the  manufacture  of 
Tudor  accumulators  in  connection  with  Miiller 
and  Einbeck,  the  present  makers. 

Alternating  Current  Motor. — At  a  recent 
soiree  held  by  the  Royal  Society,  London,  a 
Thomson  alternating  current  motor  attracted 
considerable  attention.  It  was  actuated  by  a 
current  generated  by  the  Ferranti  Alternator  at 
the  Deptford  station. 


combined  dynamo  and  engine. 


which  are  8  inches  wide  by  3^  inches  thick. 
This  bed  also  forms  the  bottom  yoke,  a  block  of 
cast  iron  being  placed  between  the  bars  at  the 
top  to  furnish  the  top  one.  A  gun -metal  bracket 
ties  the  bars  together  in  the  centre,  and  also 
forms  the  outer  bearing.  At  600  revolutions  per 
minute  the  machine  gives  85  amperes  at  a  differ- 
ence of  potentials  of  52  volts.  The  engine  made 
by  Alley  and  Maclellan,  of  Glasgow,  is  a  "West- 
inghouse Special,"  having  cylinders  4^-2  inches 
diam.,  and  a  stroke  of  4  inches.  The  steam  is 
derived  from  a  locomotive  boiler  at  a  pressure 
of  120-140  lbs.  per  square  inch.  It  will  be  ob- 
served that  the  combination  is  very  neat  and 
compact,  and  seems  well  adapted  for  the  purpose 
intended. 


The  Fritsche  Dynamo. — In  some  tests  of  this 
machine  recently  undertaken  by  Herr  Uppen- 
born,  he  states  that  he  ran  an  8-pole  machine, 
giving  an  average  of  112  volts,  177  amperes  at 
180  to  182  revolutions  for  three  hours,  and  found 
the  rise  in  temperature  of  the  armature  to  be 
14. 7°  C,  and  in  the  field  magnets  19.0°  C. 

Electric  Railway  in  Sweden. — The  first  elec- 
tric locomotive  in  Sweden  has  recently  been  im- 
ported from  New  York  by  the  Wenstrom  and 
Granstrom  Electric  Power  Company  at  Arboga  ; 
it  is  intended  for  the  Boxholm  Electric  Railway. 


A  Destructive  Flash. — During  a  recent  storm 
at  Playford,  Suffolk,  a  poplar  tree,  about  300 
yards  away  from  the  church,  was  struck  by 
lightning,  and  the  bark  was  completely  stripped 
from  top  to  bottom,  the  southern  half  of  the  body 
being  riven  into  matchwood.  One  piece,  5^ 
lbs.  in  weight,  was  picked  up  126  yards  away 
from  the  tree,  and  the  debris  covered  about  two 
acres  of  land.  The  discharge  left  the  tree  at  the 
foot,  following  the  direction  of  a  fence  for  about 
15  or  20  feet,  threw  up  a  sod  about  a  foot  square, 
and  went  to  earth. 

Telephonic  Communication  between  Belgium 
and  Germany. — The  Telegraph  Departments  of 
these  two  countries  have  again  taken  up  the 
question  of  establishing  telephonic  communica- 
tion between  Brussels,  Verviers,  Aix  la-Chapelle 
and  Cologne.  In  Belgium  the  wire  has  already 
been  taken  to  Welkenraedt  on  the  German  fron- 
tier, and  it  only  remains  for  the  gap  between 
Welkenraedt  and  Cologne  to  be  bridged  over  in 
order  to  complete  the  line  right  through. 

Lightning. — Severe  storms  occurred  in  the 
southern  part  of  Ohio  and  in  West  Virginia,  June 
30th.  The  lightning  is  described  as  being  ter- 
rific. Three  persons  were  killed  by  lightning. 
The  head  of  one  of  the  victims,  a  German,  ac- 
cording to  press  despatches,  was  punctured  by 
the  lightning. 


THE    ELECTRIC    AGE. 


THEEDISON-LALANDE  BATTERY. 

The  remarkable  reputation  for  efficiency 
achieved  by  the  Edi-on-Lalande  battery  is  to  be 
further  extended  in  another  direction.  It  is  pro- 
posed to  adopt  the  battery  to  lighting  purposes 
in  a  small  way.  At  the  Edi-on  Laboratory  it  was 
said  that  it  was  not  intended  that  the  battery 
should  be  used  for  general  lighting  purposes. 
The  idei  was  simply  to  supply  a  small  battery 
plant  which  would  light  small  lamps,  say  of  3 
candle  power,  for  occasional  use.  Such  a  plant 
woul  1  be  extremely  useful  in  any  house.  A 
three  candle  power  lght  gives  an  excellent  read- 
ing light,  and  such  lamps  should  find  ready  use 
for  lighting  such  places  as  halls,  closets  stab'es, 
etc.  A  small  lamp  could  be  placed  in  the  front 
hall,  and  on  coming  home  at  night,  by  touching 
a  button  at  the  outside  of  the  door  the  hall  would 
be  all  lighted  by  the  time  entrance  was  effected. 
With  such  a  lamp   in  the  cellar  theturning  ofa 


SUIT  AGAINST  A  SUBWAY  COMPANY. 


FD1S0N-LALANDE    OOO    AMPERE-HOUR    CELL. 

switch  at  the  head  of  the  stairs  would  give  suffi- 
cient light  for  all  purposes.  The  same  thing  can 
be  said  of  a  similar  light  placed  in  a  stable.  By 
turning  a  button  at  the  back  door  of  the  house, 
the  stable  would  be  lighted  by  the  time  it  was 
reached.  This  application  of  the  light  commends 
itself  strongly  on  account  of  safety  and  conven- 
ience. It  is  calculated  that  a  plant  of  six  900 
ampere-hour  cells  will  give  a  years'  service. 
This  is  an  excellent  showing,  and  places  the  bat- 
tery next  in  rank  to  a  dynamo.  It  is  proposed 
to  give  these  small  plants  the  name  of  "emer- 
gency "light  plants  in  order  to  distinguish  them 
from  the  regular,  or  constant  lights,  which  are 
maintained  by  dynamos.  As  already  stated  it 
is  not  intended  to  use  the  battery  for  large  lights. 
There  exists  a  great  demand  for  plants  of  this 
kind  for  domestic  purposes,  and  a  battery  that 
will  give  light  for  a  year,  more  or  less,  according 
to  the  length  of  time  the  lamps  are  kept  burning, 
cannot  fail  to  become  popular  and  successful. 


Statistics— The  annual  statistical  report  of  the 
National  Telephone  Exchange  Association  this 
year  will  undoubtedly  be  of  extraordinary  inter- 
est and  value.  In  sending  out  the  blanks  to 
members,  containing  the  u^ual  questions,  Gen- 
eral Barney,  the  secretary,  calls  attention  to  the 
addition  of  several  questions  relative  to  under- 
ground cab'es,  conduits,  etc.  These  latter 
statistics  will  add  much  to  the  value  of  the  re- 
port. 

Honor  Conferred. — Dr.  J.  A.  Fleming  of  Lon- 
don, England,  has  been  given  a  silver  medal  by 
the  Society  of  Arts,  for  his  recent  paper  on  Pro- 
fessor Elihu  Thomson's  experiments. 


The  North  American  Underground  Telegraph 
and  Electric  Company  has  brought  suit  in  the 
Supreme  Court  for  $2,500,000  damages  against 
the  Consolidated  Telegraph  and  Electrical  Sub- 
way Company  for  the  failure  of  the  latter  com- 
pany to  use  a  patent  s)^tem  tf  conduits  owned 
by  the  plaintiff  and  10  eriforce  an  alleged  con- 
tract to  use  them.  The  complaint  alleges  that 
when  the  wires  were  ordered  underground  the 
defendant  corporation  was  formed  and  entered 
into  an  ag  eement  with  the  Subway  Commission 
to  build  the  subwa\s.  Then,  it  is  alleged,  in 
March,  1888,  the  defendant  entered  into  a  sealed 
agreement  with  the  plaintiff  for  the  use  and 
operation  of  the  system  which  the  plaintiff  con- 
trolled, the  plaintiff  thereupon  selling  to  the 
defendant  the  exclusive  license  to  use  in  New 
York  the  plaintiffs  patents.  It  is  alleged  that 
the  use  of  the  plaintiff's  system  was  agreed  on, 
and  that  in  pursuance  of  one  term  of  the  cove- 
nant Willi  im  H.  Johnston,  the  Yice-President  of 
the  plaintiff  corporation,  was  elected  a  director 
of  the  defendant  company. 

The  latter  company,  it  is  alleged,  built  and 
operate  1  a  number  of  miles  of  subways  on  this 
system,  and  then,  without  notice  to  the  plain- 
tiff, suspended  this  work,  though  the  subways 
laid  were  and  are  still  in  successful  operation. 
This  stoppage  and  the  adoption  of  another 
system  the  plaintiff  alleges,  was  due  to  the 
Western  Union  Telegraph 'Company  and  the 
Ameican  Bell  Telephone  Company.  They 
owned  a  controlling  interest  in  the  Metropolitan 
Telephone  Company,  and  that  company  "is  the 
apparent  owner  of  a  large  majority  of  the 
capital  stock  of  the  Subway  Company.''  The 
complaint  alleges  that  the  Western  Union  and 
the  Bell  Company,  having  vast  interests  in  over- 
head wires,  were  opposed  to  any  effective  system 
of  subways,  and  so  shut  down  on  the  plaintiff's 
system  and  began  laying  worthless  and  impracti- 
cable conduits. 

The  complaint  has  been  served  upon  Theodore 
N.  Vail,  the  President  of  the  Subway  Company, 
and  upon  D.  Morgan  Hildieth,  Jr.,  Piesident  of 
the  New  York  Underground  Telegraph  Company, 
which  is  joined  as  a  defendant  because,  holding 
certain  franchisee  it  became  a  party  to  the  alleged 
agreement  with  the  plaintiff. 

Mr.  Edward  Lauterbach,  Counsel  for  the  West- 
ern Union,  sa:d  that  he  had  casually  examined 
the  papers,  but  they  hadn't  interested  him. 
••  We  gave  up  that  system  of  conduits,"  he  said, 
"because  we  found  a  better  conduit.  We  act 
under  the  advice  of  the  electrical  experts  of  the 
city.  Our  contract  with  the  North  American 
Company  permits  us  to  use  their  system  at  our 
pleasure.  We  were  at  liberty  to  stop  using  it 
when  we  saw  fit  to  do  so,  and  we  are  free  to 
resume  it  if  necessary.  As  to  the  idea  that  the 
Western  Union  Company  doesn't  want  the  sub- 
way system  to  be  successful,  that  is  not  worthy 
of  serious  consideration.  The  Western  Union 
Company  has  most  of  its  wiies  on  the  elevated 
railroad  structure,  and  is  not  bothered  much  with 
the  subway  question,  although  I  think  it  ap- 
proves subways.  In  truth,  the  underground 
system  is  generally  approved  now,  because  after 
the  plant  is  once  established  it  is  cheaper  than 
the  overhead  method." 

Visual  Telegraphy. — A  despatch  from  London 
to  a  New  York  daily  paper  tells  a  rather  remark- 
able story.  "The  English  scientific  world  is 
much  excited,"  the  despatch  reads,  "over  an  in- 
vention purporting  to  be  a  remarkable  instru- 
ment s  living  the  problem  of  visuil  telegraphy. 
It  is  the  joint  production  of  Prof.  Hughes,  F.R. 
S.,  and  W.  H.  Preece,  F.R.S.  On  the  occasion 
of  the  post  office  jubilee  reception  at  South  Ken- 
sington Museum,  July  2d,  the  instrument  was 
exhibited  before  a  number  of  scientists  and  news- 
paper men,  all  of  whom  are  most  cordial  in  its 
praise.  The  inventors  said  they  had  discovered 
a  machine  by  which  the  sender  of  a  message 
from  a  distant  station  could,  with  the  assistance 


of  the  telephone,  not  only  speak  with  the  receiver 
at  the  ether  end  of  the  line,  but  appear  in  rtrlec- 
tioi  before  him,  and,  in  effect,  this  is  exactly 
what  ha|>pened  on  the  occasion  mentioned.  The 
facts,  however,  are  startling.  Electr.city  has 
nothing  to  do  with  the  matter.  The  picture  of 
the  telephoning  was  not  lepioduced  by  means 
of  a  telegr.iph  wire  ,  but  a  series  of  mirrors  had 
been  cunningly  arranged  on  the  principle  of  the 
old  optical  illusion  business,  which  reproduces 
the  features  ofa  peison  standing  behind  a  b  ick 
wall,  for  instance.  By  means  of  similar  mir- 
rors the  sender  appeared  before  the  re- 
ceiver, and  newspaper  men  and  scientists  were 
fooled.  That  such  an  imposition  should  have 
been  played  upon  the  scientific  world  and  the 
British  public  by  the  authorities  of  the  South 
Kensington  Museum  is  a  disgrace  to  Brit  sh 
science,  and  when  the  fraud  is  discovered  thtre 
will  be  a  row.  The  m  tchine  was  exhibited  to  the 
Duke  and  Duche-s  of  Edinburgh,  the  imposture 
being  well  maintained.  To  show  how  com- 
pletely the  audience  were  taken  in  by  the  fraud, 
all  the  unscientific  and  most  of  the  scientific  de- 
parted declaring  that  the  electro-phonoscope  was 
the  most  marvel'ous  discovery  of  the  age. 


NON-MAGNETIC  WATCHES. 


The  Paillard  Non  Magnetic  Watch  Company 
was  organized  for  the  pinpose  of  continuing  the 
manufacture  and  sale  of  non-magnet  c  watches, 
containing  Pai  lard's  inventions,  which  was  sus- 
pended last  February  by  the  dissolution  of  the 
Non-Magnetic  Watch  Company,  of  America. 
The  Paillard  Non-Magnetic  Watch  Company  is 
in  reality  the  successor  to  the  Non-Magnetic 
Watch  Comr  any.  The  new  company  has  pur- 
chased f  om  the  makers  the  movements  in  pro- 
cess of  manufacture  at  the  time  of  the  suspension 
of  the  old  company,  and  has  acquired  the  manu- 
facturing facilities  formerly  pesse-sed  by  that 
company.  The  movements  to  be  placed  on  the 
market  by  the  Paillard  Non-Magnetic  Watch 
Company  wi  1  be  manufactured  in  the  s~me  fac- 
tories and  in  every  respect  will  be  the  same  as 
those  heretofore  sold  by  the  Non-Magnetic 
Watch  Company.  The  new  compiny  promises 
to  add  new  grades  of  their  goods  from  time  to 
time.  I  he  reputation  Paillard's  non-magnetic 
watcher  have  already  attained  may  be  taken  as  a 


PAILLARD    NON-MAGNETIC    WATCH    HOV1  WENT. 

sure  indication  that  the  new  company  hns  a 
bright  future  before  it.  Electricians,  and  others 
in  the  electrical  business,  will  appreciate  the 
value  of  these  watches,  for  there  is  nothing  so 
annoying  as  to  have  a  magnetized  watch,  which, 
of  course,  keeps  very  irregular  time.  Without 
some  protection  against  the  detrimental  influence 
of  electric  currents  on  watches,  such  as  this 
company  provides,  it  is  impossible  to  prevent  a 
watch  from  becoming  magnetized.  It  would  be 
to  the  advantage  of  every  one  engaged  in  elec- 
trical pursuits  to  look  into  the  merits  of  these 
watches.  They  cost  no  more  than  watches  of 
equal  grades  of  other  makes,  and  can  be  had  of 
any  first-class  jeweler.  The  company  warrants 
everv  movement. 

The  Paillard  Non-Magnetic  Watch  Company 
are  the  licensees,  under  the  Paillard  patents  and 
no  other  concern  has  the  right  to  use  them.  The 
company's  headquarters  are  in  the  Corbin's  Build- 
ing, corner  Broadway  and  John  street 
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WESTERN  NOTES. 


NEW  YORK  NOTES. 


OF  INTEREST  TO  PATENTEES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

35    COMMERCIAL    BUILDING, 

Chicago,  July  12,  1890. 

Mr.  Frank  B.  Rae,  of  Detroit,  was  in  the 
city  this  week  on  business  connected  with  his 
Electric  Railway  System,  and,  in  company  with 
Mr.  Paul  W.  Bostwick,  the  Kansas  City  represent- 
ative of  the  Rae  System,  vis  ted  the  Chicago 
Electric  Club. 

Chicago  Electric  Club.  At  a  meeting  of  the 
Board  of  Managers,  this  week,  Mr.  Harry  R. 
Noyes  was  appointed  Manager  of  the  club  in  the 
place  of  Mr.  L.  W.  Collins,  resigned.  Mr.  Noyes 
is  recently  of  Boston,  and  is  to  be  congratulated 
on  his  choice  of  the  Columbian  Exposition  City 
for  his  future  home. 

The  Western  Power  Construction  Company 
closed  contracts  for  300  horse  power  steam 
plants  for  the  week  ending  July  5th,  and  feel 
confident  of  continued  success.  The  Mcintosh 
&  Seymour  engine  which  they  represent  in  the 
West,  is  endorsed  by  some  of  the  leading  lighting 
companies. 

Westinghouse-Pullman  Combination.  It  is 
rumored  from  reliable  sources  that  the  ground 
is  about  to  be  broken  at  Pullman,  111.,  for  the 
erection  of  a  large  factory  for  the  manufacture 
of  electrical  equipments  for  street  cars  by  the 
Westinghouse  company.  The  location  of  the 
great  Pullman  works  at  this  place  and  the  re- 
ported combination  of  the  interests  of  these 
companies  gives  strength  to  the  rumor. 

The  Hall  Signal  Company  have  elegantly  fur- 
nished offices  at  No.  340  Rookery  Building, 
Chicago,  where  they  have  installed  a  complete 
model  plant  designed  to  display  to  railway 
superintendents  and  others  interested  in  the 
valuable  features  of  their  automatic  block  signal, 
switch  signal,  and  station  signal  systems.  Mr. 
Alvah  W.  Hall,  general  manager  of  the  company, 
is  at  present  making  his  headquarters  at  the 
Western  office,  establishing  this  system  in  the 
West. 

Mr.  W.  R.  Molinard,  of  the  Baxter  Electric 
Motor  Company,  is  spending  some  time  in  this 
city  in  the  interests  of  his  company.  Together 
with  Mr.  Cone,  western  agent  for  the  Baxter 
company,  all  motors  of  this  make  previously 
installed  in  the  city  have  been  inspected,  and 
with  satisfactory  results.  A  good  arc  motor  is 
becoming  more  and  more  of  a  demand  and  under 
the  able  direction  of  Mr.  Cone  the  interests  of 
the  Baxter  company  are  not  likely  to  suffer  in 
this  section  of  the  country. 

Mr.  L.  W.  Collins  has  resigned  his  position 
as  Manager  of  the  Chicago  Electric  Club  to  ac- 
cept a  prominent  position  with  the  Electrician's 
Time  Lo.npany,  416  Stock  Exchange  Building, 
a  company  recently  organized  in  this  city  with 
some  prominent  electrical  names  at  its  head. 
Mr.  Collins  fa.  been  manager  of  the  club  for 
about  a  year,  ,  n  1  prior  to  that  was  connected 
with  the  Western  Electrician  of  this  city.  In  both 
positions  he  has  made  many  friends,  who  wish 
him  success  in  his  new  position. 

The  Westinghouse  Railway  Interests  are  now 
represented  in  this  city  by  Mr.  J.  L.  Barclay,  and 
a  corps  of  assistants,  handsome  offices  having 
been  opened  on  the  ground  floor  of  the  Pullman 
Building.  The  success  attained  by  the  Westing- 
house Company  in  the  few  months  they  have 
been  pushing  their  electric  railway  interests  is 
remarkable.  Mr.  Barclay  reports  contracts  closed 
for  twenty  roads  already,  two  different  roads 
being  equipped  in  each  of  three  cities.  Their 
first  cars  were  started  in  Pittsburg  on  July  4th, 
and  have  since  been  running  without  a  break. 

F.  M.  I. 

Books. — All  electrical  books  are  for  sale  by  the 
Electric  Age  Publishing  Company,  5  Dey  street, 
New  York.     Send  for  catalogue. 


Mr.  Jas  F.  Kelly,  of  the  Edison  Machine 
Works,  reports  large  sales  of  their  new  solid  rub- 
ber core  wire,  which  they  have  recently  placed 
on  the  market. 

The  Edison  General  Electric  Company  have 
temporarily  moved  their  office  from  65  Fifth  ave- 
nue to  16  Broad  street,  until  the  completion  of 
their  new  and  handsome  building,  now  being 
erected  at  44  Broad  street. 

The  Imperial  Hotel,  now  being  erected  at  33d 
street  and  Broadway,  is  run  with  the  Interior 
Conduit  and  Insulation  Company's  conduit,  and 
will  be,  when  completed,  one  of  the  finest  hotels 
in  the  city.  The  wiring  of  this  building  is  per- 
fect in  every  respect. 

Mr.  J.  D.  Rockefeller's  elegant  house,  barns, 
grounds,  etc.,  on  the  banks  of  the  Hudson 
river,  at  Tarrytown,  are  lighted  by  electricity 
and  the  plant,  which  is  probably  the  most  com- 
plete and  extensive  private  plant  in  the 
world,  cost  $150,000.  The  entire  estate  is 
covered  with  a  net  work  of  undergrouud  wires. 
Mr.  Rockefeller  can,  by  turning  a  button  in  his 
library,  illuminate  the  beautiful  grounds,  acres 
in  extent.  The  lights  are  disposed  among  the 
trees  and  foliage  with  great  artistic  taste,  and 
the  effect  of  the  unique  illumination  is  indescrib- 
able. It  must  be  seen  to  be  appreciated,  words 
can  convey  no  idea  of  the  reality.  The  entire 
place,  buildings  and  grounds,  is  run  with  the 
tubing  of  the  Interior  Conduit  and  Insulating 
Company.  The  wires  being  run  in  these  tubes 
renders  accidental  fire  impossible. 

Absolute  safety  was  the  main  object  in  view 
when  this  plant  was  installed,  and  this  is 
secured  by  the  use  of  these  conduits.  The  only 
other  private  plant  comparable  with  this  one  is 
that  of  Blenheim  Palace,  England,  which  cost 
$100,000.  Compared  with  Mr.  Rockefeller's 
wonderful  installation  however,  it  becomes 
somewhat  dwarfed. 

R.  J.  G. 

A  NEW  AND  VALUABLE  BOOK. 


The  Electric  Railway  of  To  day,  is  the  title 
of  a  neat  little  book  just  published,  by  H.  B. 
Prindle,  of  Boston,  Mass.  It  is  a  popular  treatise 
on  the  Electric  Railway,  and  is  written  in  a  clear 
and  comprehensive  manner  so  that  it  is  easy  for 
any  one  not  familiar  with  the  technicalities  of 
electricity  to  understand  its  application  to  electric 
railways  and  their  operation.  It  is  very  well 
illustrated,  and  views  are  given  of  cars  in  ope- 
ration on  electric  roads  in  various  cities.  The 
book  is  the  best  of  the  kind  ever  published.  It 
does  not  go  into  details,  but  describes  the  ope- 
ration of  electric  roads  and  the  apparatus  used 
therefor  sufficiently  to  give  a  good  understanding 
of  the  subject.  Every  one  inclined  to  learn 
about  the  operation  of  electric  roads  should 
possess  a  copy  of  this  excellent  little  book. 
The  price  is  but  50  cents,  and  the  information  it 
contains  is  worth  a  hundred  times  that  amount 
to  any  one  who  is  not  familiar  with  the  subject. 
Copies  can  be  procured  at  the  office  of  the 
Electric  Age,  5  Dey  street,  New  York. 


Dynamos  for  Charging  Accumulators. — The 
best  dynamo  for  charging  storage  batteries  is  the 
shunt  dynamo.  Compound  or  series  self  exciting 
dynamos  are  not  so  well  adapted.  The  electro- 
motive-force of  the  dynamo  must  be  higher  than 
the  maximum  e.  m.  f.  of  the  battery  when  being 
charged.  This  electromotive  force  is  about  2.5 
volts  per  cell.  To  charge,  for  instance,  30  cells 
connected  in  series,  it  would  require  a  dynamo 
with  a  maximum  electro-motive  force  of  a  least  75 
volts  (30x2.5).  The  electro-motive  force  of  the 
cells  gradually  increases  when  they  are  being  charg- 
ed. A  rheostat  should  be  connected  in  the  field 
of  the  shunt  dynamo  to  regulate  the  strength  of  the 
charging  current. 


Commissioner  of  Patents  Mitchell  has  decided 
in  the  case  of  the  application  for  patent  on  an 
electric  heater  by  Thomas  J.  Donovan,  that  an 
applicant  cannot  be  held  to  have  complied  with 
the  requirements  of  Rule  75,  when  he  merely 
avers  that  he  conceived  the  invention  and  dis- 
closed it  to  others,  without  stating  by  what 
agency  the  disclosure  was  made  and  the  details 
of  which  it  consisted.  The  mere  statement  that 
he  disclosed  the  invention  is  of  no  avail,  either  to 
constitute  evidence  of  disclosure  or  to  impart 
sufficiency  to  a  statement  of  facts  in  themselves 
inadequate. 

If  sketches  or  models  of  the  invention  were 
made,  applicant  should  so  state,  and  produce 
and  describe  them  ;  if  made  and  lost  and  their 
contents  remembered,  they  should  be  reproduced 
and  furnished  in  place  of  the  originals.  If 
neither  sketches  nor  models  are  relied  upon,  but 
it  is  claimed  that  verbal  disclosures  weie  made, 
the  witness  should  state  as  nearly  as  possible  the 
language  used  in  imparting  knowledge  of  the  in- 
vention to  others. 

When  claims  are  rejected  upon  references  and 
facts  are  submitted  tending  to  show  completed 
invention  by  the  applicant  at  an  earlier  dale  than 
the  rererences,  the  question  of  novelty  is  pre- 
sented. The  Office  says  that  a  patent  should  not 
be  granted  for  want  of  novelty,  and  this  appli- 
cant denies  and  presents  the  proof  upon  which 
he  relies.  Upon  such  a  question  applicant  is  en- 
titled to  the  judgment  in  turn  of  the  Examiners- 
in-Chief,  the  Commissioner,  and  the  Supreme 
Court  of  the  District  of  Columbia.  No  sound 
principle  can  justify  the  practice  of  deflecting 
that  particular  inquiry  from  the  main  current  of 
discussion  and  decision  relating  to  the  merits  of 
the  application,  which  lawfully  terminates  only 
with  the  decree  of  the  Supreme  Court  of  the  Dis- 
trict. 

If  the  Examiner  be  of  opinion  that  the  affidavit 
is  insufficient,  he  should  reject  for  such  reason. 
No  appeal,  however,  should  be  taken  until  final 
rejection  has  been  had  upon  all  the  grounds  re- 
lied upon  by  the  Examiner  for  refusing  patent. 

Rule  75  provides  for  avoiding  a  reference  to  a 
domestic  patent  by  making  oath  showing  a  com- 
pletion of  the  invention  in  this  country  btfore 
the  filing  of  the  application  upon  which  the 
patent  is  issued. 


Counter  Suit. — Cassius  H.  Read  and  his  part- 
ner, E.  J.  Stokes,  served  on  June  28th  upon  coun- 
sel for  John  W.  Mackay,  President,  and  Hector  de 
Castro,  Vice-President  of  the  Commercial  Cable 
Company,  a  summons  and  complaint  in  an  action 
to  recover  $75,000  alleged  to  be  due  them  on  the 
sale  of  land  and  other  securities.  This  is  the 
counter  suit  which  Mr.  Stokes  brings  in  response 
to  Mr.  Mackay 's  recent  suit  to  recover  $350,000 
which  he  claimed  Read  and  Stokes  owed  him. 

Patents. — The  test  of  all  patents  is  their  adapt- 
ability to  general  use,  and,  if  they  reach  into 
our  daily  needs,  it  is  easy  to  see  how  a  small 
profit  on  a  single  article  would  yield  a  fortune. 
Every  patent  depends  as  to  novelty  or  utility  on 
the  state  of  the  art  at  the  time  claim  is  made. 

A  Paradox.  —  "Why  don't  the  health  authori- 
ties take  the  electric  wire  matter  in  hand,"  said 
Mrs.  Knolittle,  as  she  glanced  from  her  paper. 
"I've  just  been  reading  of  the  companies  bury- 
ing live  wires  and  allowing  the  dead  wires  to 
remain  unburied." 

Electric  Heaters. — Tests  with  an  electric 
heater,  says  an  exchange,  show  that  with  a  cur- 
rent of  nine  amperes,  coffee  could  be  boiled  or 
meats  roasted  as  well  as  on  an  ordinary  stove. 
After  the  liquid  had  come  to  a  boil  it  could  be 
kept  at  that  point  indefinitely,  with  but  half  the 
current  first  required.  Heating  by  electricity 
has  great  advantages  over  every  other  form,  and 
when  the  electric  companies  are  prepared  to  fur- 
nish the  current  cheaply  enough  it  will  come 
into  general  use. 
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FORTV  PER  CENT.   SAVING  IN  FUEL. 


Continued  from  pag-  J. 
the  engine  within   one  per  cent  for  all  changes 
of  load  and  pressure  from  zero  to  full  lo3d. 

Like  the  High  Pressure  Engine,  the  Compound 
is  of  the  double  crank  class  with  two  over  hang- 
ing wheels,  making  it  entirely  self  contained. 
The  workmanship  and  materials  used  throughout 
are  simply  the  very  best  that  can  be  obtained, 
and  each  engine  is  subjected  to  a  most  exhaus- 
tive test  before  leaving  the  shops. 


EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

ROOM   IO,   COOK  Bl'ILDIKG, 

Boston,  Jul}-  12,  1890. 

A  survey  for  a  new  electric  line  from  Water- 
bury,  Conn,  to  Naugatuck  is  being  made. 

A  company  has  been  formed  in  Wakefield  for 
the  establishment  of  an  electric  street  railway  to 
run  between  there  and  Stoneham. 

The  East  Hartford  and  Glastonbury  Electric 
Riilroid  Company  will  be  petitioned  for  an  ex- 
tension of  its  lines  to  South  Glastonbu 

Plans  for  the  Newburyport  and  Amesbury 
Ra  way  Company's  electric  plant  have  been 
pr  p  red  and  contractors  are  now  figuring  on  the 
sa;.  e. 

The  Newton  Aldermen  have  received  pe  i  ions 
fro.n  10S  Newton  Centre  residents,  fraying  for 
the  locations  petitioned  for  to  some  street  rail- 
way company  between  Newton  Centre  and  New- 
tonville. 

The  Garden  City  Electric  Railway  Com- 

pany have  signified  their  desire  to  relinquish  f  t 
their  petition  for  track  locations  those  portions 
remonstrated  against  by  Newton  Highland  re- 
sidents. 

The  city  government  of  Worcester  and  the  elec- 
tric light  company  have  agreed  upon  a  three 
years  contract  for  street  lighting  at  40  cents  per 
night  per  light  of  2,000  candle  power.  The  old 
rate  was  55  cents. 

S.  E.  Barton  and  Captain  William  Brophy  an- 
nounce that  they  are  prepared  to  place  insurance 
on  all  kino's  of  property.  Electric  stations  eligi- 
ble to  the  Electric  Mutual  Insurance  Company 
will  be  placed  in  that  compa 

The  Standard  Electric  Supply  Company  has 
been  formed  with  a  capital  of  $10,000.  This 
company  have  established  spacious  headquartes 
at  180  Summer  street,  and  propose  to  deal  in 
electric  light  and  railway  supplies. 

The  trustees  of  the  Thomson-Houston  pooled 
stock  will  very  shortly  issue  a  circular  to  the 
Thomson-Houston  stockholders.  Just  what  it 
will  be  is  not  stated,  but  it  is  good  opinion  that 
an  extension  of  time  will  be  asked. 

An  explosion  caused  by  a  leak  from  the  gas 
mains  on  which  men  were  at  work,  occurred  in 
one  of  the  man-holes  of  the  New  England  Tele- 
phone and  Telegraph  Co.  on  LaGrange  Street 
last  Tuesday.  One  man  was  injured  but  not 
seriously. 

The  Pulsion  Telephone  Company  are  doing  a 
rushing  business.  Last  month  they  erected  and 
leased  forty  three  lines,  at  an  average  yearly  ren- 
tal of  twenty  dollars  each.  This  company  do  not 
sell  their  lines  or  instruments,  but  erect  and 
maintain  them  for  a  small  yearly  rental. 

The  Maiden  Electric  Light  Company  held  its 
annual  meeting  July  2d  and  voted  to  increase  its 
capital  from  $1 :  -    ■  I:  re-elected 

its  old  board  of  directors  John  S.  Bartlett,  H.  A. 
Royce  and  J.  N.  Smith.  The  usual  quarterly 
dividend  of  2  per  cent,  was  declared,  payable 
July  15. 

The  Brown  Electric  Protector  Company  are 
doing  a  rushing  business  and  are  way  behind 


their  orders.  This  protector  is  rapidly  being 
adopted  by  railroads  for  the  protection  of  their 
telegraph  lines,  also  bj*  general  users  of  tele- 
phone and  all  electrical  instruments  that  need 
protection. 

The  American  Wheel  Co.,  of  Chicago,  has 
heretofore  sold  its  wheels  without  tires,  but  will 
hereafter  tire  all  wheels  before  sending  them  out, 
using  the  electric  welding  process.  This  will 
bring  the  Thomson  Electric  Welding  Company 
a  revenue  from  royalties  on  at  least  1,000,000 
welds  annually. 

A  new  electric  lighting  plant  is  being  erected 
at  River  Point,  R.  I.,  near  Providence,  and  will 
soon  be  completed.  The  engine  which  was  to 
run  the  plant  was  placed  on  its  foundation  Mon- 
day, and  as  soon  as  it  has  been  set  up  and 
cleaned,  work  will  be  begun  setting  the  two 
Edison  dynamos,  which  will  furnish  the  elec- 
trickv. 

The  Johnston  Train  Signal  Company  will  com- 
mence operations  at  their  factory  in  Woburn  in 
a  short  time.  The  factory  has  been  thouroug 
equipped  with  the  best  of  tools  and  the  finest 
machinery  and  a  corps  of  first  class  mechanics 
wi  1  be  employed.  This  company  propose  to 
manufacture  all  kinds  of  electrical  apparatus  as 
well  as  their  own  special". 

At  a  meeting  of  the  Gloucester  board  of  alder- 
men held  last  Tuesday  night,  a  petition  from  the 
Gloucester  Co.  to  allow  it  to  erect  poles  not  less 
than  25  feetabove  the  ground,  instead  of  45  feet, 
as  provided  in  a  previous  order,  was  referred  to 
the  committee  on  street  lights.  The  corporate 
bonds  of  the  Gloucester  Electric  Company.  «- .- 

:  and  the  Gloucester  Street  Railway  Company, 
-  :  .000,  to  hold  the  city  harmless,  were  referred 
to  the  ci:  or. 

The  largest  transfer  in  money  that  was  ever 
made  in  Attleboro  was  made  last  week,  when 
$90,000  changed  hands.  Two  heavy  owners  in 
the  electric  street  railway  wanted  the  presidency 
of  the  company.  To  get  this  one  man  proceeded 
to  get  hold  of  the  controlling  shares  of  the  stock. 
The  other  man  heard  of  the  deal  and  went  to 
work  to  hold  his  own  in  the  race.  He  raised 
$90,000.  This  sum  saved  the  day  and  gave  its 
holder  the  office. 

A  meeting  of  the  Rockland  Electric  Light  and 
Power  Company  was  held  last  Monday  evening 
in  Odd  Fellows'  Hall.  About  twenty  of  the 
thirty-two  subscribers  were  present.  The  ques- 
tion of  an  appeal  to  the  gas  commissioners  re- 
garding the  granting  of  the  franchise  to  the  Ab- 
bington  and  Rockland  Company  was  discussed, 
and  it  was  voted  that  an  appeal  be  made  from 
the  decision  of  the  Selectmen. 

The  Pittsfield  Electric  Light  Company  was 
organized  Monday,  with  a  capital  stock  of  $100,- 
000,  and  these  officers :  President,  Alexander 
Kennedy ;  Treasurer,  W.  A.  Whittlesey  ;  Clerk, 
W.  L  Adam  ;  Direct  ts,  William  Stanley  jr..  W. 
R.  Plunkett,  C.  C.  E.  Merrill  and  the  President 
and  Treasurer.  The  company  has  arranged  to 
buy  up  both  existing  companies,  thus  controll- 
ing the  electric  light  s)-stem,  and  will  furnish 
light,  power  and  heat.  It  will  erect  a  fine  new 
building  and  equip  it  with  improved  machinery. 

Last  Thusday  afternoon,  Assistant  Superinten- 
dent Dresser,  of  the  New  England  Telephone 
and  Telegraph  Company,  went  to  Quincy  with 
a  gang  of  men  and  cut  down  the  feed  wire  of  the 
iet  Street  Railway  Company  which  had  been 
strung  on  the  telephone  company's  poles.  The 
railway  company  applied  to  the  city  council  last 
Monday  evening  for  the  right  to  string  wires,  but 
no  privilege  has  as  yet  been  granted.  The 
statute  provides  that  telephone  companies  should 
be  given  a  hearing  in  such  cases  where  the  town 
or  city  authorities  give  a  right  to  other  parties  to 
string  wires  on  their  poles,  and  it  now  looks  as 
though  the  street  railway  company  will  meet 
with  delay  in  opening  their  road. 

The  Belt  Line  Street  Railroad  in  Lynn  was  for- 
mally opened  last  Monday,  and  a  large  number 


of  prominent  men,  by  invitation  of  President 
Quincy  A.  Towns,  made  a  trial  trip.  Four  cars 
were  brought  into  use,  and,  on  reaching  the 
power  house  at  the  comer  of  Eastern  and  West- 
ern avenues,  a  stop  was  made  and  the  works  in- 
spected. The  plant  is  one  of  the  best  equipped 
of  any  electric  railroad  in  the  State,  and  the  cars 
run  through  one  of  the  most  picturesque  districts 
in  the  city.  After  the  works  had  been  inspected, 
lefreshments  were  served  at  the  car  house,  and 
President  Town  made  a  speech  of  welcome. 

There  is  a  lively  fight  going  on  at  Augusta, 
Me.,  between  the  managers  of  the  new  electric 
road  on  one  side  and  the  telephone  people  on  the 
other^  which  has  resulted  in  a  temporary-  injunc- 
tion being  placed  on  the  new  railroad,  which 
will  seriously  delay  them  in  getting  their  road  in 
running  order.  The  hearing  will  not  take  place 
until  July  18,  and  until  then  the  cars  cannot  be 
started,  and  perhaps  not  then.  It  is  now  past 
the  time  when  the  road  was  advertised  to  be  in 
operation.  The  telephone  people  have  been 
planting  their  posts  in  the  middle  of  the  track 
and  the  electric  car  men  have  been  cutting  them 
down  as  fast  as  put  up.  Neither  side  proposed 
to  yield  a  peg  until  obliged  to  do  so  by  the  strong 
arm  of  the  law. 

W.  J.  P 


ON  A  BALLISTIC  ELECTROMETER.* 


The  quadrant  electrometer  can  be  used  ballis- 
tically  if  the  usual  damping  arrangement  is  re- 
moved, and  the  needle  suspended  by  a  conduct- 
ing wire.  The  impulse  given  to  the  needle  by  a 
moment  M  acting  for  a  very  short  time  is  equal  to 
/y\  d  t :  and  as  M  may  be  made  proportional  either 
to  V  or  Y-,  where  V  is  the  potential  difference 
between  the  quadrants,  it  thus  becomes  possible 
to  measure  / '  V  d  t  and  f  V:  d  t.  Thus  if  the 
needle  is  charged  to  a  high  constant  potential, 
the  magnitude  of  the  first  swing  is  proportional 
to/ V  d  t ;  and  if  the  quadrants  are  connected 
with  the  two  terminals  of  a  resistance  R  through 
which  a  quantity  Q  of  electricity  passes  in  a  very 
short  time  it  is  easy  to  see  that  whatever  the  self- 
induction  of  the  resistance  R 
/V  d/=RQ 

This  formula  has  been  practically  tested  with 
a  Mascart  electro-meter,  whose  needle  wy  sus- 
pended with  a  platinum  wire  0.02  mm.  in  dia- 
meter, and  charged  to  a  potential  of  30c  volts. 
With  this  instrument  a  discharge  of  one  micro- 
coulomb  through  a  megohm  gave  a  deflection  of 
130  mm.  on  a  scale  two  metres  off,  the  period  of 
the  oscillations  being  11. 6  seconds.  It  is  neces- 
sary that  the  capacity  of  the  condenser  used  for 
the  discharge  should  not  be  too  high,  or  the  time 
taken  for  the  discharge  will  prevent  the  electro- 
meter acting  ballistically.  The  action  is,  how- 
ever, satisfactory  if  the  product  of  the  capacity 
in  microfarads  and  the  resistance  in  megohms 
does  not  exceed  >th. 

In  this  way  large  resistances  may  be  conven- 
iently measured,  and,  as  very  small  quantites  of 
electricity  are  used,  the  method  is  especially 
suitable  for  liquid  resistances,  where  difficulties 
usually  arise  from  polarization.  If,  instead  of  Q 
being  known,  R  is  known,  the  method  is  one  for 
measuring  electrical  quantity  ;  and  the  electro- 
meter thus  does  the  duty  of  a  ballistic  galvano- 
meter. The  sensibility  may,  however,  be  made 
very  great  by  giving  a  high  value  to  R.  By  a 
suitable  modification  of  the  method,  condensers 
of  widely  different  capacities  may  be  compared, 
and  by  connecting  the  needle  to  one  pair  of 
quadrants  the  electrometer  may  be  used  as  a 
ballistic  electro-dynamometer. 

Another  Electric  Railway  Opened. — The  elec- 
tric railway  between  Seneca  Falls  and  Waterloo 
was  opened  July  nth.  The  cars  ran  from  the 
start  without  stop  or  hitch.  The  power  is  fur- 
nished bv  water  at  Seneca  Falls. 


Abstract  from  a  Taper  by  M.  Gouy,  Comptts  Rend:- 
2,  1S90. 


THE    ELECTRIC    AGE. 


ELECTRICITY  IN  THUNDER  STORMS. 


In  a  communication  to  Science  on  the  subject 
if  thunder-storms,  H.  A.  Hazen  advances  a 
>lausible  theory  regarding  their  origin. 

It  has  been  my  purpose  for  many  years,  he 
•ays,  to  avoid,  as  much  as  possible,  all  specu- 
ations  in  considering  air  motions  and  the  causes 
)f  atmospheric  phenomena.  This  is  especially 
>ertinent  when  we  consider  electric  action  in 
he  atmosphere.  It  is  very  difficult  to  believe 
hat  electricity  has  nothing  to  do  with  our  thun- 
lier-storms,  and  is  merely  a  result,  and  never  a 
pause.  The  fact  that  physicists  have  never  yet 
peen  able  to  account  for  more  than  the  smallest 
fraction  of  atmospheric  electricity  should  lead 
js  to  greater  diligence  in  determining  its 
methods.  We  know  from  observation  that  the 
electric  potential  is  enormously  increased  as  we 
ascend  in  the  atmosphere.  That  little  or  no 
connection  between  atmospheric  electricity  and 
storms  has  been  observed  by  our  instruments 
near  the  earth  is  not  remarkable,  since  the  earth 
and  air  just  above  it  may  neutralize  all  electric 
action  for  a  hundred  feet  or  more.  Our  thunder- 
storms seem  to  show  an  enormous  storehouse  of 
electricity  at  five  thousand  or  six  thousand  feet 
above  the  earth  ;  at  least,  electricity  seems  to 
be  concentrated  there  over  thousands  of  square 
miles  during  thunder-storm  action.  We  are  taught 
that  electricity  forms  a  sort  of  dual  condition,  or 
the  electric  field  is  a  double  one.  May  not  this 
electric  field  draw  on  the  sun  for  its  energy  ?  It  is 
believed  that  light,  heat,  and  electricity  are  all 
different  manifestations  of  the  same  radiant  energy. 
The  abundant  source  of  this  energy  is  the  sun. 
Why  may  not  the  sun's  electricity,  oftentimes  ob- 
served by  its  direct  effect  on  our  magnetic  instru- 
ments, and  more  often  still  indirectly  in  our 
auroras,  be  intercepted  by  a  peculiar  condition  of 
the  atmosphere  or  of  the  earth  below,  and  thus  be 
concentrated  in  particular  localities?  Generally 
this  electricity  passes  through  the  air  to  the  earth, 
but  must  we  think  that  it  always  does  so  ?  May 
not  this  electric  field  or  dual  condition  gradually 
develop  in  the  atmosphere  largely  independent  of 
the  passage  of  air-particles  through  wind  or  con- 
vection currents  ? 

For  convenience  it  has  been  generally  con- 
sidered that  particles  have  a  tendency  to  leave 
the  positive  and  pass  to  the  negative  pole.  For 
example  :  in  the  electric  arc  light  the  carbon  at 
the  negative  pole  is  built  up  at  the  expense  of 
the  positive.  The  velocity  of  transmission  of 
these  carbon  particles  perhaps  cannot  be  deter- 
mined, but  it  must  be  only  a  very  small  fraction 
of  that  of  electricity,  190,000  miles  per  second. 
Is  there  any  inherent  improbability  in  the  sup- 
position that  in  this  dual  condition  in  the  atmos- 
phere there  is  a  tendency  for  moisture  and 
possibly  dust  particles,  positively  electrified,  to 
pass  rather  rapidly  from  the  positive  pole,  or 
better,  positive  portion  of  the  electric  field,  to  the 
negative  portion  ?  We  know  from  observation 
that  during  the  passage  of  a  high  area  or  clear 
sky  the  electric  potential,  with  very  few  excep- 
tions, becomes  markedly  positive,  while  during 
the  fall  ofrain  it  is  negative.  While  a  thunder- 
storm is  passing,  there  are  most  violent  fluctua- 
tions of  the  electrometer-needle  from  negative  to 
positive  and  back  again,  as  each  flash  of  lightning 
is  noticed.  These  fluctuations  of  the  needle  are 
perhaps  100  times  as  great  as  under  ordinary  con- 
ditions of  rainfall,  and  take  place  when  the  flash  is 
a  mile  or  two  away,  showing  a  most  extraordinary 
inductive  action  upon  the  atmosphere,  and  for 
enormous  distances.  We  have  positive  evidence 
of  such  transmission  of  moisture-particles  by  a 
force  entirely  distinct  from  heat,  pressure,  or 
any  other  commonly  recognized  meteorologic 
condition.  It  is  known  that  the  moisture  in  the 
air  is  one  of  the  most  constant  elements  we  have 
to  deal  with.  The  temperature  may  rise  and  fall 
thirty  or  forty  degrees  during  the  day,  and  yet 
the  quantity  of  vapor  is  in  no  wise  changed. 
The  wind,  either  in  direction  or  velocity,  does 
not  change  this  moisture.  The  hiding  of  the 
un's  heat  or  light  in  no  wise  affects  it.     Changes 


in  air-pressure  produce  no  effect  in  general.  As 
a  storm  approaches,  however,  we  find  a  most 
marked  increase  in  this  moisture  over  thousands 
of  square  miles,  and  this  even  in  a  calm.  As  a 
storm  passes  off.  the  conditions  are  sharply  re- 
versed The  moisture  becomes  depleted  in  a 
most  remarkable  manner,  as  though  it  were  act- 
ually drawn  out  of  the  atmosphere  by  an  invisible 
agency. 

The  most  remarkable  example  of  such  action 
was  observed  on  Dec.  22,  1889,  from  a  third 
story  window  of  a  house  in  Washington.  It  will 
be  seen  that  the  conditions  were  not  favorable 
for  observing  this  effect  at  its  best.  At  3. 1 1  p. 
m.  there  were  4.09  grains  per  cubic  foot,  and 
for  more  than  twenty-four  hours  previous  there 
had  been  an  abundance  of  moisture  from  a  storm 
passing  near  by.  The  air  was  almost  a  calm, 
and  continued  so  till  nightfall.  At  5.02  p.  m.  ,  or 
one  hundred  and  eleven  minutes  later,  there 
was  only  1.04  grain  per  cubic  foot,  and  this  con- 
tinued as  long  as  observed.  To  any  one  who  has 
made  determinations  of  the  moisture  of  the  air, 
and  noted  its  great  constancy,  frequently  for  sev- 
eral days,  this  sudden  subtraction  must  be  very 
extraordinary.  If  such  changes  are  possible  near 
the  earth,  and  in  the  centre  of  a  large  city  with 
houses  for  more  than  a  mile  on  all  sides,  what 
may  we  not  expect  to  take  place  in  the  free  air, 
where  there  are  no  interferences,  and  where  we 
know  that  such  forces  are  acting  in  far  greater 
intensity  than  near  the  earth  ? 


NEW  BOOKS. 


Experimental  Electricity. — By  Edward  Trevert, 
Bubier  Publishing  Company,  Lynn,  Mass.  164 
pages,  Illustrated.  Price  $1.00. 
This  little  book  gives,  in  a  simple  way,  practi- 
cal directions  for  performing  some  easy  and  in- 
teresting experiments  in  electricity ;  also  for 
making  some  electrical  apparatus  by  which  con- 
siderable practical  information  may  be  obtained 
on  the  subject.  Its  contents  by  chapters  are  :  1. 
Some  easy  Experiments  in  Electricity  and  Mag- 
netism ;  2.  How  to  Make  Electric  Batteries;  3. 
How  to  Make  a  Galvanometer  ;  4.  How  to 
Make  an  Induction  Coil ;  5.  How  to  Make  an 
Electric  Bell ;  6.  How  to  Make  a  Magneto  Ma- 
chine ;  7.  How  to  Make  a  Telegraph  Instrument; 
8.  How  to  Make  an  Electric  Motor ;  9.  How  to 
Make  a  Dynamo;  10.  Electric  Gas  Lighting  and 
Bell  Fitting  —  Some  Practical  Information  for 
Amateurs;  11.  Some  Information  in  Regard  to 
Electric  Lamps  ;  12.  Glossary  of  Electric  Terms. 
The  subjects  are  liberally  illustrated,  many  of 
the  cuts  being  original,  giving  the  dimensions 
of  parts,  etc.  The  book  no  doubt  will  find  a 
large  sale  among  amateurs  and  students,  for 
whom  it  was  especially  gotten  up. 


Electric  Wire  Railway. — According  to  the 
La  Plata  Zeitung,  an  electric  overhead  wire  rail- 
way for  the  transport  of  letters  between  Buenos 
Ayres  and  Montevideo  is  to  be  put  in  operation 
this  month.  A  company  has  undertaken  to  erect 
two  overhead  wires  a  distance  of  186  miles,  so 
that  travelling  letter  boxes  may  be  despatched 
every  two  hours  from  the  capital  of  Uruguay  to 
that  of  Argentine.  At  the  La  Plata  estuary, 
which  is  about  nineteen  miles  wide,  the  wires 
will  be  supported  on  each  side  of  the  river  by 
two  towers  eighty-seven  yards  high. 

Of  Interest  to  Wheelmen. — The  recent  ac- 
quisition of  the  stock  of  the  Weed  Sewing  Ma- 
chine Company,  by  Colonel  Pope,  President  of 
the  Pope  Manufacturing  Co.,  marks  a  new  era 
in  the  bicycle  trade.  There  can  be  no  doubt  but 
that,  with  increased  facilities,  this  well-known 
company  will  surpass  all  their  former  record, 
and  wheelmen  will  look  eagerly  to  learn  what 
they  will  put  out  for  1891.  In  this  connection  it 
may  be  said  that  the  Colonel's  liberal  policy 
toward  the  stockholders  of  the  Weed  Company  is 
the  same  which  has  always  characterized  all  his 
dealings,  and  has  won  for  him  hosts  of  friends. 


PHONOGRAPH  MUSIC  ON  TAP. 

The  Edison  Phonograph  Works  at  Orange, 
N.  J.,  are  busy  getting  out  "nickel  in  the  slot" 
phonographs.  This  device  will  do  more  for  the 
popularity  of  the  phonograph  than  could  be  ac- 
complished by  any  other  means.  It  is  proposed 
to  put  them  in  all  public  places,  and  in  this  way 
thousands  of  people  who  never  before  heard  a 
phonograph  will  have  the  opportunity  of  doing 
so.  The  weight  of  the  coin  in  the  slot  will  ope- 
rate mechanism  which  will  carry  the  diaphragm 
back  to  the  starting  point  on  the  cylinder,  and 
will  also  set  the  phonograph  in  motion.  When 
the  end  of  the  wax  cylinder  has  been  reached 
the  operation  of  the  mechanism  will  cease  until 
another  nickel  has  been  inserted  in  the  slot. 
Then  the  same  process  will  be  repeated. 


Talking  Dolls. — Great  improvements  have 
been  made  at  the  Edison  Phonograph  Works, 
Orange,  N.  J.,  in  the  internal  mechanism  of  the 
phonographic  talking  dolls. 

The  first  dolls  turned  out  were  rather  frail  and 
had  to  be  delicately  handled  in  order  that  the 
reproducing  mechanism  should  not  become  dis- 
lodged. This  difficulty  has  been  entirely  over- 
come, and  the  new  dolls  will  bear  the  same 
amount  of  handling  that  dolls  usually  get. 

Cost  of  Transmitting  Power. — The  following 
comparisons  of  cost  of  transmission  of  power 
by  various  methods  appeared  in  the  Revue 
Universelle  des  Mines:  1.  Comparative  cost  on 
10  horse-power  transmitted  1,093  yards  :  By 
cables,  1.77  per  effective  horse-power  per  hour  ; 
by  electricity,  2.21  ;  by  hydraulics,  2.90;  by 
compressed  air,  2.98.  2.  Comparative  cost  on 
50  horse  power  transmitted  1,093  yards  :  By 
cables,  1.35  per  effective  horse-power  per  hour  ; 
by  hydraulics,  1.87;  by  electricity,  2.07;  by 
compressed  air,  2.29.  3.  Comparative  cost  on 
10  effective  horse-power  transmitted  5,465  yards  : 
By  electricity,  2.64  per  effective  horse-power  per 
hour  ;  by  compressed  air,  4.66  ;  by  cables,  4.69  ; 
by  hydraulics,  5.29.  4.  Comparative  cost  on 
50  effective  horse  power  transmitted  5,465  yards  : 
By  electricity,  2.37  per  effective  horse-power 
per  hour;  by  cables,  2.65  ;  by  compiessed  air, 
2.99  ;  by  hydraulics,  3.02.  Steam  was  the  prime 
mover  used  in  each  of  the  above  instances,  and 
it  appears  that  for  long  distances,  electricity 
takes  the  lead  in  economy  over  all  other  systems. 
It  has  also  a  great  advantage  in  the  facility  with 
which  the  power  may  be  subdivided,  and  there 
appears  to  be  no  doubt  that  in  future  coal  min- 
ing, electricity  will  be  much  used  for  coal  cutting, 
tunnelling,  hauling,  pumping,  etc.,  as  well  as  for 
lighting. 

West  End  Railway  Company's  New  Power  Sta- 
tion.— The  new  central  power  station  of  the 
West  End  Railway  Company,  Boston,  will  con- 
sist of  a  power  house  and  boiler  room.  The  for- 
mer will  be  319x173  feet,  built  of  brick  and  granite. 
In  this  building  will  be  13  triple  expansion 
engines  of  1,000  horse  power  each,  and  a  300 
horse  power  compound  engine  for  use  in  the 
early  morning  hours,  when  the  number  of  cars 
upon  the  tracks  is  limited.  The  boiler  house 
will  be  163x84  feet,  and  it  will  contain  24  boilers 
rated  at  500  horse  power  each,  and  set  in  batter- 
ies of  two  boilers  each.  The  massive  foundations 
for  the  large  engines  and  the  chimney  are  well 
under  way,  and  it  is  expected  to  have  the  station 
completed  by  next  fall.  Six  of  the  1,000  horse 
power  engines  will  be  put  in  as  soon  as  the  sta- 
tion is  ready  for  their  reception,  and  one  half  of 
the  boilers  will  be  placed  at  once. 

Telegraphic  Instruction  in  the  British  Navy. 
— At  the  close  of  the  summer  manoeuvres  of  the 
English  navy,  the  torpedo  depot  ship  Hecla  will 
be  converted  into  a  telegraph  instruction  vessel, 
and  a  school  for  naval  signalmen  established  on 
board.  When  serving  with  the  Mediterranean 
squadron  some  time  since,  the  Hecla  was  made 
use  of  as  a  school  for  telegraphy,  and  over  fifty 
men  passed  in  this  important  subject. 
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THE    ELECTRIC    AGE. 


ANSWERS  TO  INQUIRIES. 


Editor  of  The  Electric  Age  :  Will  you  please 
inform  me  through  the  columns  of  your  valuable 
paper,  what  would  be  the  maximum  current  I 
could  with  safety  use  on  Xo.  14,  B.  W.  G.  wire? 
I  am  wiring  my  house  with  wire  of  that  gauge, 
and  would  like  to  know  what  quantity  of  current 
it  will  stand. 

Haverhill,  Mass.  "Electric" 

Answer. — No.  14  wire  will  carry  with  safety 
24  amperes  of  current.  Copper  is  assumed  to  be 
the  material  of  your  wire. — Ed.  Electric  Age. 

"  A  student  "  asks  what  is  a  "  dead  beat"  gal- 
vanometer. 

Answer — It  is  a  galvanometer  provided  with 
certain  devices  to  bring  the  needle  quicklv  to 
rest,  instead  of  swinging  to  and  fro.  This 
method  of  stopping  the  oscillations  of  the  needle 
is  sorretimes  called  "damping." — Ed.  Electric 
Age. 


Editor  of  The  Electric  Age  :  I  have  read 
about  dead  wire  on  dynamo  armatures.  What 
does  this  mean  ? 

Baton  Rouge,  La.  Ralph  Mitchell. 

Answer — Dead  wire  means  that  portion  of  the 
wire  on  the  armature  which  produces  no  useful 
current  when  passing  through  the  magnetic  field. 

"Sagamore" — We  think  that  Atkinson's  "Ele- 
ments of  Electric  Lighting  "  will  answer  your 
purpose.  It  is  the  best  low-priced  book  on  that 
subject.  We  can  send  you  a  copy  by  mail. 
Price.  $1.50. — Ed.  Electric  Age. 

Editor  Electric  Age  :  What  is  the  electrical 
resistance  of  the  human  body? 

Buffalo.  M.  D. 

Answer — That  is  a  difficult  question  to  an- 
swer. There  are  really  no  accurate  data  as  to  the 
resistance  of  the  human  body.  Experiments 
have,  however,  been  made  in  this  direction  with 
varying  results.  Wolfenden  found  the  resistance 
in  fifty  health)'  persons,  measured  under  exactly 


similar  conditions,  to  vary  from  4,000  to  5,0 
ohm«.  A  good  deal  depends  on  the  pathologic 
or  other  condition  of  the  parts  acted  upon  Tr: 
skin  offers  the  chief  resistance  In  some  cas>: 
of  diseased  persons  the  resistance  goes  as  high  qj 
8,000  ohms,  while  in  one  case  as  low  as  350  ohn!J 
was  noted. — En.  Electric  Age. 

' '  Cape  May  "  is  informed  that  Professor  Hei 
produced  induced  currents  of  the  seventh  orde 
that  is,  the  primary  current  was  made  to  induoj 
a  secondary,  the  second   a  tertiary,  the  third 
fourth,  and  so  on  up  to  the  seventh. — Ed.  El&' 
tric  Age. 

•Franklin" — Edison  is  the  inventor  of  th1 
three  w  ire  system  of  electric  lighting.  The  sy.«| 
tern  effects  a  great  saving  in  copper  wire. — Ei] 
Electric  Age. 


Honors  to  M.  Gramme. — The  Societe  dErj 
couragement  has  awarded  the  Ampere  medal  V 
M.  Gramme. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS  ISSUED  JULY  8, 
1890. 


431  551.  Electric  Ceiling  Block.  Waldo  C. 
Bryant,  Bridgeport,  Conn.     Filed  May  15,  1890. 

431,559.  Magneto-Electric  Machine.  Ar- 
thur E.  Colgate,  New  York.  X.  Y. .  assignor  to 
F.  G.  O.to  &  Sons,  same  place.  Filed  Mar.  27, 
1890. 

431  5*4-  Apparatus  for  Cutting  Electrical 
Conduit  Pipes.  Sylvester  P.  Denison,  Brookhn, 
N.  Y. .  assignor  to  George  R.  Thompson,  Phila- 
delphia. Pa.     Filed  Aug.  10,  1889. 

431,565.  System  of  Defending  Harbors  by 
Submarine  Torpedoes.  Alexander  G.  Donnel- 
ly, New  York,  N.  Y. .  assignor  of  one-half  to 
Alden  Solmans,  South  Norwalk,  Conn.  Filed 
Mar.  26,  1889. 

431. 597-  Electric  Signaling  Apparatus.  Geof- 
frev  B.  Lehy,  Medford,  Mass.  Filed  May  21, 
1889. 

431,598.  Signaling  Apparatus.  Geoffrey  B. 
Lehy,  Medford,  Mass.     Filed  Dec.  24,  1889. 

431.617.  Apparatus  for  Preparing  Electric 
Accumulator  Plates.  Charles  F.  Pollak,  Paris, 
France.  Filed  Nov.  14,  1889.  Patented  in 
France  May  9,  1888  ;  in  Germany  Dec.  28,  1888, 
and  in  England  May  3,  1889. 


NO.    431,634. ELECTRIC    RAILWAY. 

431,618.  Regulator  for  Dynamo-Electric  Ma- 
chines. Gustavus  A.  Poison,  New  York,  N.  Y. 
assignor  of  one-half  to  Samuel  Carey,  same 
place.     Filed  Dec.  4,  1889. 

431,630.  Conduit.  Thomas  Wallace,  New- 
York,  N.  Y.     Filed  June  27,  1889. 

43I»^33-  Conduit  for  Electric  Railways. 
Joseph  H.  YVehrle,  Newark.  N.  J.  Filed  Sep. 
28,  1889. 

431,634.  Electric  Railwav.  Joseph  H. 
Wehrle,  Newark.  N.  J.     Filed  Oct.  9,  1889. 

431,649.  Electric  Motor  Apparatus.  Stanley 
C.  C.  Currie,  Philadelphia,  Pa.,  assignor  to  the 
United  Gas  Improvement  Co.,  same  place. 
Filed  Apr.  11,  1890. 


Private  Line  Telegraphy.     Patrick 
South   Orange,    N.   J.      Filed    Feb. 


Signaling   Apparatus.      James 
Rochester,    N.  Y.     Filed  Aug. 


H. 

3i. 


431,651. 
B.    Delany, 
21,   1890 

431 ,671. 
McCartney, 
1889 

431,681.  Incandescent  Lamp  Socket.  James 
J.  Wood,  Brooklyn,  N.  Y.     Filed  Dec.  14.  1887. 

431,684.  Trolley  Pole  Supporting  System. 
Johan  M.  Andersen,  Boston.  Mass.  Filed  Apr. 
11,  1890. 
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NO.    431,651. — PRIVATE    LINE    TELEGRAPHY. 

431,711.  Electric  Railway.  Sidney  H.  Short, 
Cleveland,  Ohio.     Filed  Oct  29,  1889. 

431,718.  Thermal  Cut-Out.  Lorenzo  B. 
Favor,  Bridgeport,  Conn.,  assignor  to  the  Ther- 
mal Electric  Company,  of  Maine.  Filed  Apr.  14, 
1890 

431.720.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Elec- 
tric Car  Company  of  America,  same  place. 
Filed  Jan.   26,  1887. 

431.721.  Means  for  Attaching  and  Detach- 
ing Electric  Lamp  Bulbs.  Solomon  J.  Jacobs, 
New  York,   N.   Y.     Filed  Feb.  24,  1890. 

431,742.  Galvanic  Battery.  Charles  R. 
Goodwin,  Paris,  France,  assignor  to  the  Electric 
Gas  Lighting  Co.,  Boston,  Mass.  Filed  May  14, 
1889.  Patented  in  France  Sept.  9,  1885;  in 
Belgium  Feb.  20,  1886,  and  in  England  Feb. 
25,  1886. 

43 '.776-  Incandescent  Lamp.  George  R. 
Lean,  Boston,  Mass.,  assignor  to  the  Bernstein 
Electric  Company,  Portland,  Maine.  Filed 
Apr.  4,  1890. 

431,777.  Electric  Device  for  Slaughtering 
Animals.  Jacob  D.  Miller  and  James  A.  Doffle- 
myer,  Gunnison,  Colo.     Filed  Apr.  7,  1890. 

431,780.  Subway  for  Electric  Cables.  Wal- 
ter L.  Parsley,  Wilmington,  N.  C.  Filed  Feb. 
18,  1890. 

431.784.  Printing  Telegraph.  George  B. 
Scott,  Lakewood,  N.  J.     Filed  May  18,  1889. 

431.792.  Apparatus  for  Preparing  and  Trans- 
lating Secret  Messages.  Frank  Anderson,  Peek- 
skill  N.  Y.     Filed  Dec.  3,  1888. 

431.793.  Automatic  Telegraphy.  Frank 
Anderson,  Peekskill,  N.  Y.     Filed  Mar.  8,  1890. 

431.794.  Automatic  Telegraph.  Frank  An- 
derson, Peekskill,  N.  Y.     Filed  Mar.  8,  1890. 

431,810.  Aural  Attachment  for  Telephone 
Receivers.     Edwin  C.  Hess,  Montreal,  Canada, 


assignor  of  two-thirds  to  Frank  Caverhill.  sam' 
place,  and  Frank  S.  Harrison,  Newark,  N.  J 
Filed  Apr.   16,   1890. 

431.811.  Power-Transmitting  Device.  Ec 
ward  H.  Johnson,  New  York,  N.  Y.  Filed  Nov 
18,  1889. 

431.812.  Dynamo  Edward  H.  Johnson 
New  York,  N.  Y.     Filed  Dec.  27,  1889 

431,823.  Electric  Railway  Motor.  Frank! 
Sprague,  New  York,  N.  Y. ,  assignor  to  th 
Sprague  Electric  Railway  and  Motor  Company 
same  place.     Filed  June  11,  1889. 

431,883.  Automatic  Coin-Controlled  Phono 
graph.  Leon  F.  Douglass,  Grand  Island,  Nebr 
Filed  Apr.  16,  1890. 

431,885.  Boiler-Alarm.  Daniel  Focer,  Cap 
May,  N.  J.,  assignor  of  one-half  to  Thomas  (3 
Lovegrove,  Philadelphia,  Pa.  Filed  Sept.  I 
1889. 

431,955.  Metallic  Pole  for  Electric  Wires,  etc 
Joseph  F.  Schneider  and  David  K.  Carson,  SI 
Lou's,  Mo. ;  said  Carson  assignor  to  William  K 
Myeis.  sime  place.     Filed  Mar.  22,  1890. 

431.968.  Process  of  Forming  Porous  Pots  fo 
Yoltaic  Batteries.  Charles  R.  Goodwin,  Paris 
Fiance,  assignor  to  the  Electric  Gas  LightiJ 
Company,  of  Maine.  Filed  May  28,  1886.  Pa 
en  ted  in  France,  Sept.  9,  1885,  in  Belgium,  Fel 
20,  1886,  and  in  England,  Feb.  25,  1886. 


NO.    431,812. — DYNAMO. 

431.973  Hangers  for  Trolley  Wires.  Joh 
T.   Herty,  Boston,  Mass.       Filed  April  28,  1891 

431,977,  Electric  Railway.  Rudolph  R 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Thon 
son-Houston  Electric  Company,  ofConnecticu 
Original  application  filed  Feb.  23,  1SS7.  Divii 
ed  and  application  filed  Oct.  18,  1889.  Agai 
divided  and  this  application  filed  Apr.  23,  1891 

431,97s.  Electro-Therapeutic  Appliance 
Abram  W.  Jacks  >n.  New  York,  N.  Y.,  assign< 
to  the  De  Groot  Electric  Company,  of  New  Yorl 
Filed  Feb.  20,  1890. 

43I>979-     Automatic  Fire-Alarm.     Henry 
Jacobs,  Milwaukee.   Wis.     Filed  Aug.    2,    i88( 
Renewed  June  17,  1890. 

431,987.       Printing-Telegraph.       Andrew 
McCoy,  Boston,  Mass.,  assignor  to  John  Ande 
son,  New  York,  N.  Y.     Filed  Oct.  17,  1887. 
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Underground  Wires. — Negotiations  have  for 
me  time  been  pending  between  the  Stockholm 
■rporation,  the  State  telegraphs,  and  the  Tele- 
one  Company  about  carrying  underground 
ephone  cables  through  the  streets.  Co-opera- 
m  will  also  be  arranged  between  the  State  tele- 
aphs  and  the  two  telephone  companies  ;  but  the 
estion  has  been  a  difficult  one  to  settle  on  ac- 
unt  of  various  conflicting  interests. 


The  International  Telegraph  Conference. — 
The  Seventh  International  Telegraph  Conference, 
which  was  held  at  Paris,  closed  on  June  21st, 
last.  It  opened  on  May  16th,  and  it  was  in  ses- 
sion thirty-seven  days.  Very  little  was  done 
which  will  affect  those  in  this  country  who  use 
the  cables. 

The  Electric  Light  in  Sweden. — In  Sweden 
a  large  number  of  electric  installations  in  indus- 


trial establishments  have  been  completed  of  late, 
prominent  among  which  are  a  good  many  saw- 
mills. Whenever  new  industrial  works  are 
erected,  or  extensions  of  old  ones  made,  it  is 
almost  a  matter  of  course  that  electric  light  is 
adopted. 

Xi  rich. — An  electric  tramway  on  the  over- 
head wire  system,  2.5  kilometres  long,  is  to  be 
built  at  Zurich.     Water  power  is  available. 


istors  and  Capitalists  Attention! 


300 


'©r-    Cent. 


lePennock  Electric  Railway  is  an  enti- 
ty practical  undertaking,  and  when 
ling  at  Peoria  will  prove  to  be  as 
.t  and  profitable  a  monopoly  as  the 
phone  or  Standard  Oil  Company, 
his  stock  is  now  offered  to  conservative 
sstors,  in  lots  to  suit,  at  $2  per  snare. 
nil  be  advanced  on  August  1st.     Ad- 

B'  GEO.  B.  PENXOCK. 

Sherman  House,  Chicago. 

FOR   SALE. 


e  15-Light,  50- Volt,  Dynamo 

25     "       50     " 

50     "       50     " 

75     "     110     " 
100     "     110 
150     "     110 


1' 
it 


INCLUDING  LAMPS  AND   HOLDERS. 


W.   G0LBURN   &   CO., 

FITCHBURG,    mass. 


The  WESTON  STANDARD 

Voltmeters  and  Ammeters. 


. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port 
able  instrument  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address  : 


Weston  Electrical  Instrument  Co. 


Send  for  Illustrated    Catalogue. 


114  William  St.,  NEWARK,  N.  J. 


CALICRAPH 

GREATEST   SPEED! 

BEST     FOR     MANIFOLDING. 

100,000  Daily  users. 


THE    MOST    DURABLE. 

Single  Case,        No.  1,  S70.00 

Doable  Case,        "     2,      -  .  .  85. OO 

New  Special,        "3,  -  -  -    10O.00 

For  account  of  speed  contests  and 

Circulars,    address 

THE    AMERICAN    WRITING    MACHINE    CO., 

HARTFORD,   CONN. 

BRANCH    OFFICES:     237   BROADWAY,  NEW  YORK. 

14    West    4th    Street,    Cincinnati,    O. 

1003  Arch  Street,  Philadelphia. 

English   Factory,  Coventry,  England. 


H 


CLARK  SYSTEM  «  ARC  LIGHTING 

The  Safest,  the  Most  Economical,  Durable  and  Perfectly  Regulated  System  in  the  United  States, 
anufactured    bv   the    CLARK    ELECTRIC    CO.,    192    Broadway,    New    York. 


f 


J.  B.  SABINE, 

COUNSELOR  AT  LAW. 

Electrical  Patents! 

18!    BROADWAY, 

New  York. 
Specialty     Electrical      Patents. 

EDISON    LAMPS, 

%    TO    36    C.A.STDX-E    POWER. 
Z'A     TO    40    VOLTS. 


For    Battery    or    Dynamo. 

These  Lamps  can  be  used  in  series   on   dynamo  circuits 
for  all  kinds  of  decorations  and  displays. 

WE  WILL  SEND  FREE.  CATALOGUE  E. 

which  gives  prices  and  descriptions  of  lamps,  and  directions 

HOW  TO  MAKE  A  CHEAP  BATTERY 

to  run  them.     Any  intelligent  boy  can  make  these  batterie 
under  these  directions. 

EDISON  LAMP  CO.,  Harrison,  N.J. 


Outfits  to   run    INCANDESCENT    LAMPS  from 
25  to  30O  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 


TAS.     H.     MASON, 

Manufacturing  Electrician, 
Office,   63   Broadway,    New   York. 

Factory,  118-120   PARK  AVE.,   BROOKLYN,   N.  Y. 


PATENTS 

OBTAINED  IN  UNITED  STATES.  CANADA.  GREAT  BRITAIN. 

AND  ALL  FOEEIGN  COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  and   Reports  as  to  validity.     Searches  made.     In- 
fringements investigated.  Brief s  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn .   Advice  on  Patent  Laws,  etc. 
Twenty  years'  experience. 

R.  A.  KELLOND,  Solicitor  &   Expert, 

Offices,  C3  Broadway,  X.  Y. 

Branches:  Washington,   D    C,  and  Montreal,   Canada. 
Agencies  m  all  Foreign  capitals. 

INDISPENSABLE    TO 

Patent  Solicitors,  Lawyers,  Business  Men, 

efce. 
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Combines  the  simplicity  of  the  Hektograph  without  its  great  dis- 
advantages, viz  :  WASTE.  WASHING,  SMELL. 

"The  Express  Duplicator" 

Gives  150  copies,  exact  fae-similes,  from  any  writing, 
drawing,  design,  plan,  typewriting,  music,  etc., without 
washing,  stencil,  roller,  in  different  colors,  simultane- 
ously. 

Each  apparatus  contains  3  plates  in  cabinet  and  ink. 

Note  size,  $4.50;  Letter,  $6.50;  Cap,  $7.50;  Brief, 
$10.50;  and  any  larger  sizes  to  order. 

Circulars  and  samples  of  work  sent  on  application 
without  charge  ;  state  nature  of  reduplications  required . 

E.  C.  BENSINGER  &  CO., 

3,  5  and  7  Dey  Street,  MOW  YORK. 

Headquarters   for   all    Meritorious    Manifolding    Devices,  and 
Typewriting  Supplies;  also  Exchange  for  Edison  Mime- 
ograph, Cyclostyle,  Autocopyists,  &c,  &c. 


Tie  DOUBLE  CYLINDER  LAW  BATTERY 

The  Standard  for  all  Open  Circuit  Work. 

ITS    NINTH    YEAR. 

The  Negative  Element  has  147  square  inches  of  surface,  which 
is  more  than  double  the  surface  found  in  any  other  !  The  Cell 
contains  1%  pints  of  solution,  which  is  nearly  double  that  in  any 

other  cell ! 


iy,  ins.  square,  Ty.  ins.  high. 

No  Running  over  or  Creeping  Salts.     No  Evaporation.    No 

Corrosion.  No  Renewal  of  Negative  Element.    Requiring 

No  Care.  Costing  nothing  for  Renewals  except  for  Zinc 

and  Solution  i a  trifle)  in  from  two  to  four  years. 

White  Flint  Glass  Jar.  Black  Rubberoid  Cover. 

Lock   Seal  Top.     Pure   Zinc.      Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Battery  is  kept  in  stock  and  for  sale  by  all 
reliable   supply   houses. 

| Geo.  L.  Hkn/.ki..  Sau  Francisco,  Cat,  for  P. 

I  (has.  A.  SXBXUMGEB  \  Co.,  Detroit,  Mich.,  for  Detroit. 


AGENTS  : 


THE  LAW  TELEPHONE  CO.,  Sole  Makers, 


85   JOHN   STREET 


NEW    YORK. 


THE    ELECTRIC    AGE. 


CROSBY  DRY  BATTERIES, 


Electromotive   force.  1.55  volts 


FOR   OPEN   CIRCUIT  WORK. 


Current  1  to  10  Amperes. 


Advantages  of  the  Crosby  Dry  Battery  for  Open  Circuit  Work. 


•  :»:e 


The   CROSBY   DRY    BATTERY   is  the   best   Open    Circuit    Battery  in  the   market.    It  possesses  all  the  advautagai 

claimed   for  any  Open   Circuit  Battery,  and    is   capable   of  performing  more   work  than  any  other.     In  addition  to  this,  it  is  the  most 

reliable,  most  compact,  most  durable,  au  i  simplest  cell  yet  discovered.     It  is  so  constructed  that  it  is  not  destroyed  01 

injured  by  short  circuiting,  and  we  are  prepared  to  prove  at  any  time  that  its  power  of  recuperation  is  proportionate?] 

greater  than  that  of  any  other.    For  Electric  Bells.  Gas  Lighting.  Burglar  Alarms,  Annunciators,  Telephones.  Microphones,  Medical  Electrical  Purposes.  Electrical 

ks  and  all  the  uses  to  which  Open  Circuit  Batteries  may  be  put,   it  has  no  equal,  'whether  it  be  compared    with    Liquid   or   other    Dry  Batteries. 

We  guarantee  depolarization,  absence  of  offensive  crystallization  and  perfect  cleanliness. 

The  CROSBY  BATTERY  is  the  only  Dry  Battery  sold  semi-charged.    It  does  not  work  until  wanted. 


The  preference  as  between  Liquid 
and  Dry  Batteries  should  always    be 

.  to  the  latter,  provided  the  amount 
of  working  power  required  and  a  constant 
current  can  be  obtained.  No  form  of 
Dry  Battery  has  as  yet  been  placed  before 
the  public,  except  the  Crosby  Dry  Bat- 
tery, which  will  do  the  work  of  We* 
Batteries  and  give  a  constant  supply  of 
Electricity  sufficient  for  reliable  C  pen 
Circuit  work  at  all  times.  The  ad- 
vantages of  a  Dry  Battery  are  obvious, 
because  Wet  Batteries,  of  whatever  form, 
are  constantly  giving  out  offensive  odors 
and  spoiling  everything  with  which  their 
fumes  come  in  contact.  They  are  dis- 
agreeable and  uncleanly  machines,  un- 
-  _  '.ly  in  appearance  and  easily  broken 
and  injured.  The  Crosby  Dry  Battery 
is  perfectly  clean,  emits  no  destruct- 
ive gases  or  acids,  and  after  once  being 
properly  connected,  requires  no  atten- 
tion whatever,  while  the  Liquid  Batteries 
are  frequently  in  need  of  being  cleaned, 
and  the  solution  used  must  constantly  be 

ved. 

The  Crosby  Battery  i-  not  affected 
by  temperature:  whether  hot  or  cold,  it 
is  equally  capable  of  performing  the  work 
for  which  it  is  intended. 

The  Crosby  Dry  Battery  is  only  in- 
tended for  Open  Circuit  Work.  If .  h  o w- 
ever,  through  an  accident,  it  beet 
Short  Circuited,  it  recoups  itself. 
This  cannot  be  said  with  equal  truth  of 
any  other  Dry  Battery  known. 


Crosby 
Electric  Company. 
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CROSBY  DRY  BATTERY, 

(Patented  April  2d,  1889.) 
ISTIE-W     TO'EK,-     XT.   S.   .A.. 


'his    Battery    is    Sold   Semi-Charged. 

To  FuUy  Charge  Battery: — Remove  the  cover  and  pour  in 
SLOWLY  through  the  holes  in  the  top  0KF.  GILL~of  pure'  water,  divided 
equally  between' the  two  holes.  In  a  few  minutes  the  battery  will  be  ready  for 
nse.  If  found  necessary,  after  a"  long~period  of  service?  the  battery  may  be 
recharged  in  the  same  manner  To  prevent  corrosion,  care  should  be  taken 
noTto  wet  the  brass  connections. 


The  Crosby  Dry  Batteries  are  mani 
factured  in  different  sizes  and  forma, 
to  suit  the  needs  of  different  purchasers 
The  quantity  of  current  required  for  anj 
given  work  can  be  secured  by  a  change  ii 
the  form  and  size  of  the  battery. 

In     instances     where    very     low     u> 
ternal  resistances  is  desired,  as  in  tela 
phone  work  and  for    medical  e'. 
purposes,   the    rectangular    form    is   thf 
ber. 

The  quantity  of  current  in  the  Croshf 
Dry  Batteries  varies  from  one  to  tea 
amperes,  according  to  the  size  and  shapq 
while  the  electromotive  force  remains  eo» 
stant  at  1.55  volts. 

To  use  the  Crosby  Dry  Battery  is  fa 

approve  and  indorse  it.    It  will  give  par 

-  itisfaetion.    Comparison  with  otba 

batteries  shows  its  superior  qualities. 

Dr.  Schuyler  S.  Wheeler,  in  writiq 
of  the  Crosby  Dry  Battery,  says 
have  examined  the  Batteries  sent  to 
from  your  office,  and  take  pleasure  in  1 
suring  you  that  you  are  manufacturinf 
first-class  Battery  for  Open  Circuit  Woi 
which,  for  convenience  and  portabill 
has  no  equal.  Its  qualities  of  simplii 
of  construction,  cleanliness,  finish  ai 
general  adaptability  to  the  work  whi 
such  batteries  have  to  perform  are  at 
same  time  equal  to  those  of  any  battt 
yet  brought  to  my  noti 


— 


Office  of  Flestmxng's  Electbo-Hedical  Ixsteoiext  Man-tfactobv,  No.  1009  Abch  Stbeet,  Philadelphia,  Mabch  S,  1890. 
CROSBY  ELECTRIC  COMPANY,    SEW   YORK: 

Gentlemen  :    The  opportunity  of  expressing  to  you  my  views  in  reference  to  the  Dry  Cells  made  by  your  firm  gives  me  great  pleasure,  and  I  do  not  hesitate 
describing  my  experience  with  some  of  them.     I  charged  and  connected  one  of  your  So.  2  square  cells  with  one  of  my  rapidly  interrupted  4-ohrn  resistance  primary  col 
starting  it  January  2S,  1890,  at  4  P.  M.,  kept  running  all  night  and  following  day.  January  29,  when  at  4  P.  M.  it  became  accidently  short-circuited,  and  remaining  so  1 
6  P.  M.     The  cell  was  then  released  and  allowed  to  recuperate  'till  January  30 ;  7.30  A.  M.,  started  again,  and  left  running  until  February  13,  stopping  during  night  1 
Thus,  in  defiance  of  a  two-hour  short  circuit,  the  cell  functionated  =  371  consecutive  hours,  a  result  never  before  attained  in  all  my  experience  with  open  circuit  1 
cells.     The  same  cell,  being  recharged  afterwards,  still  retains  its  working  capacity,  apparently  as  good  as  previous  to  its  testing.        Very  respectfully, 

[Copt.]  -  -ned)        Otto  FlemmtjW 


Xo.  3. 


CYLINDRICAL. 

HES. 

Height         Di»Tn.     Price. 
7%     :.     -  shes.    $1.20 


RECTANGULAR. 

:>IZES   L\*   LNCi 


TELEPHONE. 


SIZES  IN   INCHES. 

Height.       Width.      Length.    I 


Height.    Width.  Length.    Price. 

N      2 5    x    1',     x    4'.   $1.20      Long  Distance 7jj     x    2>..     x    4* 

: 9    x    \%     x    B         MS      Telephone ~<K     x    2        x    4* 


THE   CROSBY    ELECTRIC    COMPANY 

JUDGE  BUILDING,  FIFTH  AVENUE  AND  SIXTEENTH  STREET,  NEW  YORK. 


THE.ELECTRIC    AGE. 


'HE  ELECTRIC  AGE. 

PUBLISHED    EVERY    SATURDAY. 

The  ELECTRIC  AGE  PUBLISHING  CO. 

ENTEBED    AS     SECOND-CLASS    MAIL    MATTEB. 

gistered  Cable  Address,  "  Electage,"  New  York. 

TERMS    OF    SUBSCRIPTION : 
le  Copy,  one  year,  ...  $3.00 

le  Copy,  six  months,  ...         1.50 

tat  Britain  and  other  Countries,    -  4.00 

Remit  by  Post  Office  or  Express  Money  Order. 

ADVERTISING   RATES:  $2.00   PER   INCH 

Reading  Notices,  25  cents  per  line. 

R    TALTAVALL,  Editor. 

J.   B.  TALTAVALL,  Business  Manager, 

R.   J.   GRAY,   Manager.  Advertising   Dept 

dress  all  communications  to  the  Electric  Ajre  Pub. 
Co.,  Xo.  5  Dey  Street,    »w  York. 

estern    Agency.— FRANCIS  M.  IRELAND,  35  Com- 
mercial Bank  Bldg. ,  Chicago,  111. 

istern    Agency.— W.  J.  PILICY,  Room  10,  Cook  Build- 
ing, 146  Franklin  and  149  Congress  Streets,  Boston,  Mass. 

NEW  YORK,  JULY  26,  1890. 

CONTENTS. 

PAGE. 

e  Western  Union  Fire 1 

rret  Aut<  matic  Electric  Motors  (Illustrated) 2 

e  Interior  Conduit  and  Insulation  Company    (Illustrated) 

-Miscellaneous 3 

ctric  Lighting  for  Beginners  (Illustrated) — Accurate  Mea- 

urement  of  Low   Resistance — Miscellaneous 4 

stem   Union    Burned   Out — Mechanical    Equivalent   of 
jght — Patent  Law — Electric  Light   Bids — Accumulators 

nth  Porous  Partitions 5 

stern  Notes — Electric  Light  Affairs  in  Denver — A  New 

'eiiodical — The  Paris  Central  Stations 6 

tstern   Notes  —  New   York   Note — Molecular  Theory  of 

nduced  Magnetism — Electrolysis  of  the  Muscles 7 

ctric  Lighting  in  Frankfort — An  Improved  Connection 

or  Carbon  Battery  Plates—Dynamo  Brush 8 

>ctric  Lighting  in  Canada 9 

swers  to  Inquiries — Electrical  Patents  (Illustrated) 10 

emulators  at  the  Berlin  Telegraph  Office n 


THE  WESTERN  UNION  FIRE. 


"  It  has  come  at  last, "  is  the  remark  said  to 
.ve  been  made  by  a  Western  Union  official 
len  he  saw  what  destruction  fire  had  wrought 
ilie  Western  Union  building  in  this  city  on 
ly  18th.  This  expression  puzzled  a  good  many 
ople  until  it  was  afterwards  explained  by 
other  that  the  gentleman  who  made  the  state- 
ent  meant  that  he  regarded  the  bui  ding  as  a 
e  trap,  and  that  such  a  disaster  as  that  of  the 
th  was  only  a  question  of  time.  It  may  be 
ited  in  this  connection  that  he  was  not  alone 

this  opinion.  Everyone  who  was  at  all 
miliar  with  the  actual  condition  of  things 
ithin  the  building  shared  the  same  opinion, 
tie  fire  proof  qualities  of  the  building  itself 
)uld  not  leasonably  be  questioned — there  was 
)  doubt  on  that  point  as  the  experience  of  the 
>th  has  uncontrovertibly  proved.  Then  what 
as  the  reason  for  these  misgivings  on  the  part 
so  many  ?  It  was  well  known  that  what  fires 
ive   occurred  within  the  bu  lding  took  place 

the  portion  of  the  structure  where  the  bat- 
ries  weie,  and  where  the  numberless  wires 
ere  distributed  to  the  operating  desks,  in 
her  words  the  battery  room  and  the  o,  erating 
torn   were   the  dangerous   spots.     The   wires 

both  of  these  departments  were  number- 
l  by  the  thousands,  and  as  each  one  was 
sulued,  in  the  main,  with  material  of  an  in- 
immable  nature,  the  danger  is  at  once  appirent. 
Short  circuiting  of  wires  was  the  constantly  im- 
2nding  danger  of  this  vast  institution,  and  every 
'ecaution  had  been  taken  and  provided  to 
"event  damage  in  such  an  event. 
There  is  no  reasonable  doubt  as  to  the  origin 
the  last  fire — short  circuiting — but  how  the 
tort  circuit  was  caused  will  probably  never  be 
lown.  Everything  that  might  have  been  used 
'  give  a  clue  has  been    destroyed  ;    hence   the 


question  of  the  actual  beginning  of  the  fire  will 
always  be  a  matter  of  conjecture. 

The  battery  room  being  the  focusing  point  of 
all  of  this  imflammable  material,  naturally  the 
greatest  danger  existed  there,  and  theie  it  was 
that  this  last  fire  started. 

After  the  fire  an  investigation  was  inst  tuted  10 
deteimine  if  possible,  the  cause  of  the  d;saster. 
It  was  found — and  we  got  this  story  from  high 
authority— that  the  first  inkling  of  anything 
irregular  was  noticed  by  an  attendant  in  the 
battery  room.  He  noticed  smoke  issuing  fiom 
one  wire  of  a  bunch  and  noticed  that  the  insula- 
tion was  swelling,  indicating  abnormal  heat  in 
the  conductor.  As  soon  as  the  heat  destroyed 
the  insulation,  water  or  some  other  liquid  was 
thrown  on  the  wires,  causing  a  short  circuiting 
of  the  entire  lot.  Then  the  flames  burst  out  with 
a  vigor  and  fierceness  beyond  the  power  of 
those  present  to  control. 

The  destruct  on  of  the  battery  room  and  the 
thousands  of  Wires  alone  would  have  been  dis- 
astious  enough,  and  ordinarily  the  destruction 
of  the  contents  of  one  floor  of  afire  proof  build- 
ing need  not  necessarily  endanger  the  floors 
above  and  below.  But  h<  re  a  very  weak  point 
was  developed.  As  is  well  known,  there  were 
hundreds  of  openings  in  the  operating  room 
floor  communicating  with  the  battery  room. 
These  were  used  for  carry  ng  the  wires  from  the 
battery  room  to  the  various  operating  desks. 
These  openings  were  scattered  all  over  the  floor, 
there  being  one  under  each  desk.  Each  of  these 
holes  acted  as  a  flue  lor  lhe  flames  in  the  battery 
room  beneath  and  the  result  was,  in  an  incredi- 
bly short  space  of  time,  every  desk  in  the 
operating  room  was  afire.  The  desks  had 
evidently  taken  fire  simultaneously  as  eye 
witnesses  state  that  from  every  window  of  the 
operating  room,  from  the  front  of  the  building  to 
the  back,  great  volumes  of  flame  and  smoke 
issued  at  once,  and  that  the  whole  floor  was  a 
sheet  of  flame. 

Those  who  saw  the  spectacle  say  it  was  a 
grand  and  unusual  sight — it  was  spread  over  so 
great  an  area.  The  narrow  stairways  ?nd  the 
flues  within  the  walls  of  the  building  carried  the 
fierce  flames  and  heat  up  to  the  eighth  floor,  on 
which  was  situated  the  Associated  Press  office, 
the  Western  Union  lunch  room,  and  bookkeep- 
ing department.  The  flames  played  some  queer 
pranks  on  this  floor,  and  confined  themselves  to 
the  front  part,  destroying  completely  the  book- 
keeping department  and  lhe  executive  office  of 
the  Associated  Press.  The  other  sections  of  this 
floor  were  comparatively  untouched  by  the  fire, 
but  were  badly  water  soaked. 

Another  weak  point  in  the  building,  and  by 
far  the  most  important  one,  was  made  apparent, 
and  that  was  the  wholly  inadequate  means  of 
escape.  On  the  operating  room  floor  during  the 
daytime  there  are  employed  in  the  neighborhood 
of  800  persons,  and  the  only  means  of  egress 
from  this  floor  were  two  stairways,  each  about 
four  feet  wide,  one  at  each  end  of  the  building. 
If  the  fire  had  broken  out  two  hours  later  than  it 
did  the  loss  of  life  must  indeed  have  been  awful. 
It  would  have  been  simply  impossible  for  such 
a  vast  number  of  people  to  pass  down  these  stair- 
ways under  such  exciting  circumstances  without 
frightful  results.  A  panic  and  a  crush  on  the 
s  airs  could  not  have  in  any  way  been  averted. 
At  the  time  the  fire  occurred  there  are  fewer 
persons  in  the  upper  part  of  the  building  than  at 
any  time  during  the  twenty-f^ur  hours,  and  this 
fact  considered  in  connection  with  the  fire  is  some- 
thing for  serious  reflection.  The  Telegraph  Com- 
pany certainly  will,  after  this  experience,  provide 
ample  means  of  escape  from  the  building  incase 
of  danger.  The  inadequacy  of  means  of  exit  has 
often  been  commented  on,  but  so  much  confi- 
dence was  placed  in  the  fire  proof  qualities  of  the 
building,  that  the  matter  was  never  given  serious 
thought. 

The  building  was  erected  expressly  for  tele- 
graphic purposes,  but  strange  to  say  it  was 
never  suited  for  this  work.     When  it  was  put  up 


it  was  done  in  the  best  manner  possible  in  those 
days,  but  the  constantly  increasing  telegraph 
business  and  the  necessary  alterations  to  accom- 
modate it  have  and  are  yet  constantly  crowding 
the  quarters  more  and  more,  until  now  it  has 
become  a  serious  question  as  to  how  future 
enlargements  to  facilitate  the  handling  of  busi- 
ness can  be  made. 

Many  important  and  valuable  lessons  are  to 
be  learned  from  this  fire.  The  first  thing  of  prime 
importance  is  to  provide  abundant  means  of 
escape  from  the  building  in  time  of  danger. 
The  stairways  should  be  widened,  and  if  possible 
more  put  in,  and  fire  escapes  should  be  placed 
on  the  outside  of  the  building  at  every  floor. 

Some  other  method  of  conveying  the  wires  to 
the  operating  desks  should  be  thought  out  and 
adopted,  instead  of  running  them  through  holes 
in  the  floor  which  act  as  flues  in  case  of  fire. 
This  one  thing  alone  vitiates  the  fire  proof 
quality  of  the  building,  and  the  latter  might 
just  as  well  be  built  of  wood.  Had  it  not  been 
for  these  flues  in  the  operating  room  floor,  it  is 
reasonable  to  suppose  that  the  damage  would 
have  been  confined  to  the  battery  room  where 
the  fire  started. 

The  company  should  have  a  duplicate  plant. 
Many  large  establishments  have  a  duplicate 
plant  for  use  in  case  of  emergence,  and  the 
Western  Union  Company  would  act  wisely  to 
do  the  same.  Their  vast  operating  plant  has 
been  wiped  out,  and  it  will  take  months  at  least 
to  replace  it  as  a  great  deal  of  the  machinery 
must  be  manufactured.  The  company  at  New 
York,  no  doubt,  will  be  crippled  for  a  long  while 
to  come,  although  every  man  in  the  service  is 
doing  his  utmost  to  help  place  the  company  in 
a  position  to  handle  the  public  business  with  as 
little  delay  as  possible. 

There  was  a  plentiful  supply  of  fire  extinguish- 
ing apparatus  in  the  building,  but  in  the 
confusion  and  panic  they  availed  little,  although 
some  were  brought  into  use  by  a  few  level 
headed  employes.  Some  of  the  latter  stood 
before  the  fierce  flames  unflinchingly  with  the 
red  hot  tar,  paraftine,  etc.,  dropping  on  their 
heads  and  faces  from  the  burning  wires,  and 
while  their  sufferings  were  intense  they  stood  at 
their  posts  bravely  until  it  was  evident  they 
must  flee  to  save  their  lives. 

Too  much  praise  cannot  be  given  these  men, 
and  it  would  be  a  fitting  recognition  of  their 
fidelity  to  the  company  if  the  latter  would  re- 
member them  with  something  more  substantial 
than  praise. 

Effective  electrical  safety  devices  should  be 
used  on  all  main  conductors,  to  effect  a  break 
in  the  circuit  in  case  of  the  overloading  of  a 
wire.  There  are  reliable  methods  of  averting  the 
dangers  incident  to  overcharged  wires,  and  the 
company  cannot  afford  to  be  without  the  pro- 
tection such  devices  afford. 

One  of  the  most  remarkable  features  of  the  fire 
was  the  rapidity  with  which  it  spread  and  the 
intense  heat.  Evidence  of  the  latter  is  seen  in 
the  granite  trimmings  of  the  operating  room 
floor.  These  were  actually  melted,  and  great 
pieces  were  flaked  and  broken  off,  completely 
ruining  that  part  of  the  ornamentation  of  the 
building. 

It  will  require  extraordinary  tact  and  manage- 
ment to  restore  order  out  ol  the  chaos  that  now 
exists,  but  that  there  is  an  abundance  of  these 
qualities  in  the  make-up  of  the  Western  Union 
management  is  evident  from  the  fact  that  hardly 
had  the  fire  been  extinguished  before  men  were 
put  to  work  to  clear  away  the  debris  and  get 
things  in  shape  for  restoration.  The  plan  of 
operations  was  soon  organized,  and  everything 
under  the  new  conditions  is  now  moving  with 
clockwork  regularity. 

The  business  community  and  the  press  suf- 
fered for  the  first  day,  but  the  recuperative  power 
of  the  Western  Union  soon  asserted  itself,  and 
now  business  is  being  transacted  with  a  great 
degree  of  promptness  considering  the  exceeding 
difficulties  under  which  the  company  is  laboring. 


THE    ELECTRIC    AGE. 


PERRET  AUTOMATIC  ELECTRIC  MOTORS. 


We  take  pleasure  in  illustrating  and  describing 
a  line  of  low  speei  automatic  electric  motors  de- 
signed by  Mr.  Fr.nik  A.  Perret.  e'ecirician  of  The 
Elektron  Mfg.  Co  of  Brooklyn  N.  V.  These 
machines  were  brought  out  last  year 
and  have  been  giving  gTeat  satisfaction 
wherever  introduced,  but  a  detailed  de- 
scription has  never  before  been  pub- 
lished, as  it  was  desired  first  to  thorough- 
ly test  them  in  actual  work  and  to 
secure  patents,  which  have  now  been 
done. 

They  differ  from  the  well  known  two 
pole  Perret  motors  in  that  they  are  of  the 
multipolar  tvp?  This  form  has  now 
been  adopted  for  all  sizes  above  2  H.  P. 
and  the  company  are  carrying  in  stock 
machines  of  4.  6,  8,  1  o,  1 5  and  20  H.  P. 
wound  :  -  ;::  Its,  and  they  are 
wound  to  order  for  any  E  M.  F.  be- 
tween 100  an     5  Its 

It  seems  to  us  that  they  mark  a  note- 
worthy advance  in  motor  and  dynamo 
construction,  as  they  combine   in  one 
machine  the  important  features  of  high 
efficiency,  extremely  low  speed  and  close 
:  m  without  excessive  we  ght  and 
bulk       It  is  f.»und  in  the  electric  motor 
field  as  elsewhere,  that  each   make  has 
its  peculiarities  :  one  excelling  in  this 
feature,  another  in  that,  and  we  doubt 
if  any  one  machine  has  ever  before  been 
put  on  the  market  which  excelled  in  all 
of    the    three  features   mentioned.     It 
is  well  known   that   most   motors  and 
dynamos  are  run  at  a  high  rate  of  speed, 
because  the  efficiency,   regulation  and 
output  now  demanded  cannot  be  obtain- 
ed at  a  low  speed  with  the  construction 
used.     In   the  opnion  of  many  of  the 
best    electrical    and    mechanical  engi- 
neers of  the  country  this  high  speed  is 
very  objectionable  on  various  grounds 
and  many  of  them  have  during  the  past 
year  recorded  their  belief  that  tne  next  great  ad- 
vance would  be  in  the  line  of  a  large  leduction 
in  speed.     This  belief  has  long  been  held  by  Mr. 
Perre'..  who  is  one  of  the  most  level-headed  men 
in  the  profession,    and  while  others  have  been 
talking  about  this  improvement,    he  has.    in  his 
quiet  way,  accomplished  it.     Th.it  the  improve- 


been  bu<lt  that  ran  nearly  as  s'ow,  but  they  were 
made  expressly  for  some  special  work  and  were 
very  heavy  and  bulky  and  cost  high  consider- 
ing their  power.  It  is  a  very  different  matter  to 
.e  low  speed  machines  on  the  market  at  the 
same  price  as  ordinary   high  speed  as  The  Elek- 


— END    VIEW    OF    MOTOR. 


ment  made  by  him  is  a  radical  one  is  apparent 
from  the  simple  statement  that  the  revolutions 
of  armature  per  minu'e.  ;n  the  ordinary  shunt- 
wound  Perret  motors  of  the  new  type,  is  between 
:  in  thesizes  ranging  from  4  '  2oH.P., 
which  is  less  than  half  the  speed  of  others,  and 
for  special  work  they  ma}-  be  wound  to  run  300 
revolutions  or  even  Ic 

It  is  of  course  understood   that  motors   have 


FIG.     I.  —  PFRRET    20    H.   P.    MOTOR. 

tron  Mfg.  Co.  are  doing.  We  hope  the  business 
will  be  as  profitable  and  satisfactory  to  them- 
selves as  the  machines  are  satisfactory  to  their 
customers.  At  all  events  buyers  of  Perret  mo- 
tors are  to  be  congratulated  on  getting  big  value 
for  their  money. 

It  is  not  as   fully  understood  by  the  general 
public    as    by    builders    and     elec- 
tricians   that   reducing     the    speed 
of  a  dynamo   electnc    machine   re- 
duces the  power  or  output  corr: 
pondingly,     and    increasing    the 
speed  incr  ases  it.     For  example  a 
certain   Perret  motor,    running  at 
:    revo  ut.ons   per   minute,  de- 
velops 4  H.  P.     If  it  weie  wound 
suitably  and  run  1200  revolutions 
per  minute  (which  is  lower  than 
many  others),  it  would  be  6  H.  P. 
and  the   price  for  a  6  H.   P.   ma- 
chine could  be  obtained.   In  order 
to  furnish  a  motor  to  develop  4  H. 
P.    with    the  same   speed    as   the 
Perret    (6do     revolutions),     other 
manufacturers  would  have  to  use 
a  machine  which  theynow  rate  at 
8  or  1:  H.  P.,  and  would  either 
get  the  price  of  an  8  or  10  H    P. 
machine    or   lose    money.       The 
Elektron     Mfg.      Co.,     therefore, 
claims   that  in  comparing   prices 
buyers    should   compare    speeds 
also.     The   practical    advantages 
of  low  speed  machines  are  many.     For  instance, 
in  ordinary  machine  shop*,  wood-working  shops, 
prin'ing  offices,  etc..   the  shafting  is  commonly 
run  20D  to  300  revolutions  per  minute,    and  it 
is  a  simple  matter  to  belt  direct  to  it  from  a  mo- 
tor running  500  to  600  revolutions,  thus  saving 
the  first  cost  of  a  counter-shaft  and  one  belt, 
and  saving  considerable  power  which  would  be 
lost  in  transmitting  through  the  counter-shaft  and 


additional  belt  used  necessarily  with  a  motor 
running  1, coo  to  1,500  revolutions.  The  same 
applies  in  the  case  of  an  elevator  operated  by 
belt,  and  in  elevator  work,  indeed,  it  is  possible 
to  gear  direct  from  the  motor.  The  Perret 
machines  have  recently  been  applud  by  direct 
gearing  to  pumps  and  coal  cutting  ma- 
chines in  mines,  also  to  the  c  peration 
of  coal  cutting  machines  by  means  of 
rope  belt  transmission  from  the  motor  to 
the  cutter,  and  the  company  now  have 
some  very  large  orders  for  this  class  of 
work,  which  would  have  been  very 
difficult  with  motors  of  high  speed. 

The  motors  are  particularly  adapted 
to  the  direct  driving  of  large  exhaust 
fans  and  blowers,  and  to  operating 
hoists  and  traveling  cranes  and  it  is 
to  he  hoped  that  they  may  be  applied 
soon  to  street  railway  work  where  they 
would  doubtless  effect  a  considerable 
saving  of  the  power  now  wasted  in 
the  gearing,  which  is  a  very  large 
item. 

In  addition  to  the  advantages  of  low 
speed  in  the  special  cases  mentioned, 
there  is,  of  course,  in  all  cases  a  ger. 
advantage  in  the  avoidance  of  the  lapid 
wrar  and  deteriorat  on  usually  con- 
nected wiih  high  speed.  The  ma- 
chines are  built  with  a  6-pole  field  and 
wiih  armatures  of  large  diameter,  thus 
securing  a  powerful  torque  and  great 
momentum  of  armature  which  is  a 
decided  advantage  when  a  heavy  load 
is  thrown  suddenly  on,  as  is  often  the 
case  in  elevator  work  and  all  sorts  of 
hoisting. 

It  is  quite  remarkable  that  Mr.  Perret, 

has  been  able  to  retain  in  those  larger 

machines    the    distinctive     feature     of 

laminated   field   magnetsfor  which  his 

smaller  machines  are  noted,  and  indeed 

the  results  secured  would  be  well  nigh 

impossible  with  any  other  construction. 

In  the  illustrations,  figure  1  is  a  side 

view  of  a  20  H.  P.  motor  complete  with  sliding 

base  and  starting  box.       Figure  2  is  an  end  view 

of  the  same,  and  figure  3  is  a  diagram  showing  a 

cross  section  of  the  magnet'c  circuit. 

It  will  be  seen  that  the  armature  is  a  ring  of 
comparatively  large  diameter  with  longitudinal 
channels  on  its  periphery,  in  which  the  con- 
ductors are  wound  and  thus  embedded  in  the 
iron  which  is,    in  such  close  proximity  to  the 


FIG    3. — DIAGRAM    OF    SECTION    OF    MAGNETIC    CIRCUIT. 

iron  pole  pieces  that  there  is  practically  no  gap 
in  the  magnetic  circuit. 

The  field  consists  of  three  separate  ma. 
arranged  at  equal  distances  around  the  armature, 
each  magnet  having  two  pole  piec  -  The 
winding  is  such  as  to  produce  alternate  north 
and  south  poles.  The  magnets  are  built  up  of 
plates  of  sofi  charcoal  iron,  which  are  shaped 
as  shown  in  the  diagram,  and  the  magnet  thus 
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produced  is  of  such  form  that  it  may  be  readily 
wound  in  a  lathe.  A  non  magnetic  bolt  passes 
through  a  hole  in  each  pole  piece,  and  the  plates 
are  clamped  together  between  washer's  and 
nuts.  These  bolts  also  serve  to  attach  the 
magnets  to  the  two  iron  end  frames  which  are 
of  ring  shape  and  are  bolted  to  the  plates  of  the 
machine. 

The  magnetic  circuit  is  of  unusually  low  re- 
sistance by  reason  of  its  shape,  its  shortness, 
which  is  shown  by  the  diagram,  and  the  superior 
quality  of  iron  used.  There  is  no  magnetism 
whatever  in  the  frame  bed  or  shaft  of  the  ma- 
chines as  the  magnets  are  supported  at  some  dis- 
tance from  the  frame  by  means  of  the  non-mag- 
netic bolts  and  the  armature  is  mounted  on  the 
shaft  by  spiders  of  non-magnetic  metal.  There 
is  therefore  no  opportunity  for  magnetic  leak- 
age, and  furthermore,  the  whole  is  enclosed  by 
a  shield  or  case  of  sheet  metal  as  shown  in  fig.  i. 
With  such  a  construction  it  is  not  strange  that 
the  motors  have  already  secured  a  great  reputa- 
tion for  high  efficiency  and  close  regulation  as 
well  as  for  low  spaed. 

The  machines  are  calculated  to  be  equally  as 
efficient  and  desirable  as  dynamos  and  are  com- 
ing into  use  rapidly  in  small  isolated  incandes- 
cent light  plants  For  this  purpose  they  are 
compound  wound  and  the  regulation  is  so  per- 
fect that  all  but  one  lamp  may  be  suddenly 
turned  off  without  moving  the  rheostat  or  brushes, 
and  without  noticeable  change  in  the  brilliancy 
of  the  remaining  lamp.  This  severe  test  has 
been  made  repeatedly  in  the  presence  of  electri- 
cal experts. 

Their  low  speed  makes  them  well  suited  for 
direct  connection  with  steam  or  gas  engines 
and  they  are  the  ideal  dynamo  for  lighting  rail- 
way trains,  yachts,  steamboats,   etc. 

The  Elektron  Mfg.  Co  have  recently  added 
largely  to  their  cash  capital  to  enable  them  to 
handle  properly  their  large  and  constantly  in- 
creasing business,  and  have  doubled  their  manu- 
facturing facilities  twice  during  the  last  six 
months.  They  now  occupy  nearly  all  of  the 
large  new  factory  building  79  &  81  Washington 
St.,  Brooklyn,  N.  Y. ,  one  block  from  the  bridge 
entrance.  Their  works  are  notable  for  fine 
machinery  whereby  all  parts  are  made  accurate- 
ly and  interchangeably  to  standard  gauges,  and 
for  the  methodical  and  careful  arrangement  of 
their  business. 


THE   INTERIOR   CONDUIT  AND   INSULA- 
TION COMPANY. 


This  company  is  about  to  issue  a  new  cata- 
logue and  price  list,  and  from  an  advance  copy 
we   obtain    the   accompanying   cuts,    the    first 


which  a  rigid  wire  with  either  underwriters  or 
weather  proof  insulation  may  be  employed,  but 
for  branches  the  special  flexible  twin  conductor, 
with  both  conductors  in  one  tube,  should  always 
be  used.  It  is  easily  seen  from  the  cut  of  the 
house   that   by   employing  as   many   risers    as 


g^uawfeiiawo^ig'i 


showing  the  method  of  distribution  employed 
and  the  second  the  "crib"  used  in  connection 
with  the  first.  The  Interior  Conduit  and  Insula- 
tion Company  demonstrated  by  experence,  that 
electric  light  wiring  can  only  be  done  economi- 
cally  and   effectively   by   the   establishment    of 


possible  that  long  lateral  runs,  which  are  objec- 
tionable, are  thereby  avoided. 

We  are  gratified  to  notice  the  invention  of 
many  new  and  useful  appliances  which  greatly 
facilitate  and  reduce  the  expense  of  the  install- 
ation of  this  admirable  system  of  electric  wiring. 
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THE    "CRIB. 


Electric  Hair  Clippers. — Animal  shears, 
driven  by  electricity,  are  among  the  latest  elec- 
trical novelties.  A  small  motor  is  attached  to 
the  handle,  and  by  a  small  crank  the  movable 
knife  of  the  clippers  is  connected  with  the  motor 
armature. 


centres  of  distribution  wherefrom  to  radiate  all 
minor  circuits,  and  this  system  has  been  modeled 
in  its  entirety  upon  this  plan  and  really  good 
work  can  be  had  by  installing  the  system 
thereon.  For  mains  and  feeders  the  company 
advises  a  separate  tube  for   each   conductor   in 


Telephonic  Extension. — A  telephone  trunk 
line  was  opened  three  weeks  ago,  connecting 
Weston-super-Mare  and  Bristol,  England.  The 
trunk  wire  between  Dundee  and  Aberdeen,  a 
distance  of  200  miles  has  been  completed. 
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ELECTRIC  LIGHTING  FOR  BEGINNERS.* 


BY  THE  EDITOR. 


Part  ii — Field  Magnets  and  Pole  Pieces. 

34 — What  are  the  field  magnets  of  a  dynamo? 

The  field  magnets  are  those  parts  of  a  dynamo 
which  are  employed  to  produce  the  magnetic 
field  in  which  the  armature  revolves.  In  the 
accompanying  figure  the  parts  Y,  and  MM 
combined,  constitute  the  field  magnets. 

35 — What  are  the  main  parts  of  field  magnets? 

The  main  parts  of  field  magnets  are  the  cores, 
the  yoke  and  the  wire  with  which  the  cores 
are  wound,   (see  figure.) 

36 — What  are  the  magnet  cores? 

The  magnet  cores  are  those  parts  on  which 
the  wire  is  wound. 

37 — Of  what  material  are  magnet  core*  made  ? 

Magnet  cores  are  made  of  solid  iron,  either 
wrought  or  cast. 

38 — Why  are  magnet  cores  made  solid  ? 

It  is  desirable  to  have  plenty  of  iron  in  magnet 
cores  in  order  to  avoid  too  ready  a  magnetic 
saturation. 

39 — What  is  magnetic  saturation  ? 

Magnetic  saturation  means  that  the  core  has 
acquired  its  greatest  posssible  magnetism,  and 
any  increase  of  the  magnetizing  current  (in  the 
case  of  an  electro  magnet)  has  no  perceptible 
effect  on  the  magnetic  strength  of  the  core. 

40 — What  quality  of  iron  is  used  for  magnet 
cores  ?     The  best  soft  iron. 

41 — Why  is  soft  iron  necessary? 

Because  it  acquires  and  parts  with  its  mag- 
netism more  readily  than  any  other  kind. 

42 — What  is  an  electro  magnet? 

An  electro  magnet  is  one  which  becomes 
magnetic  only  while  a  current  is  flowing  through 
the  wire  with  which  the  core  is  wound. 

43 — What  is  a  permanent  magnet? 

A  permanent  magnet  is  one  made  of  hardened 
steel,  which  is  capable  of  retaining  its  magnetism 
for  a  long  time  after  being  once  magnetized. 

44 — Why  are  permanent  magnets  not  used  for 
dynamos? 

Because  of  their  low  energy  as  compared 
with  electro  magnets. 

45 — What  is  the  yoke  ? 

The  j'oke  is  the  cross  piece  of  iron  that  joins 
the  ends  of  the  field  magnet  cores  opposite  the 
ends  at  which  the  pole  pieces  and  armature  are 
situated,  (see  Y  in  figure. ) 

46 — What  are  the  pole  pieces  ? 

The  pole  pieces  are  the  masses  of  soft  iron 
placed  at  the  end  of  the  magnet  cores  (see  P.  P. 
in  accompanying  illustration). 

47 — What  is  the  function  of  the  pole  pieces? 

To  concentrate  and  direct  the  magnetic  field. 

48 — Of  what  shape  are  the  pole  pieces  usually 
made?  • 

The  pole  pieces  are  made  in  a  variety  of  forms, 
but  in  all  cases  they  are  shaped  to  conform  to 
the  outline  of  the  space  in  which  the  armature 
revolves.  They  are  brought  as  near  as  possible 
to  the  circumference  of  the  armature. 

49 — Why  is  it  necessary  to  place  the  pole 
pieces  close  to  the  armature  ? 

The  pole  pieces  are  placed  as  close  to  the  ar- 
mature as  possible,  in  order  to  increase  the  in- 
tensity of  the  magnetic  induction. 

50 — Are  pole  pieces  always  made  of  solid 
metal  ? 

No  ;  not  always.  They  are  sometimes  lami- 
nated. 

51 — What  is  the  object  of  laminating  pole 
pieces? 

To  avoid  eddy  or  Foucault  currents. 

52 — Should  the  pole  pieces  completely  sur- 
round the  armature  ? 

No.  There  must  be  a  break — the  pole  pieces 
must  not  entirely  encircle  the  armature  (see  P. 
P.  of  accompanying  figure). 

53 — Why  is  it  necessary  to  have  this  separation 
of  pole  pieces  ? 

To  prevent  loss  of  lines  of  magnetic  force 
which  would  occur   if  the    pole   pieces    were 
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brought  very  close  to  each  other  or  were  actu- 
ally in  contact. 

54 — In  what  way  would  they  be  lost  ? 

Their  usefulness  in  producing  currents  in  the 

armature  would  be  lost  by  passing  across  from  the 

projections  of  one  pole  piece  to  those  of  the 

other  if  the  space  between  them  were  too  small. 

55 — How  far  should  the  edges  of  the  pole 
pieces  be  separated  ? 

Far  enough  to  insure  the  line  of  force  passing 
thiough  the  armature  in  preference  to  passing 
through  the  air  space.  The  proper  space  be- 
tween the  edges  of  pole  pieces  can  only  be  de- 
termined by  calculation  based  on  the  elements 
entering  into  the  mechanical  construction  of  the 
machine. 

56 — What  is  meant  by  the  magnetic  field  ? 

The  magnetic  field  is  the  space  between  the 
faces  of  the  pole  pieces,  in  which  the  armature  is 
situated. 

57 — Why  is  the  armature  placed  in  the  mag- 
netic field  between  the  pole  pieces  ? 

In  order  that  the  armature  coils  may  cut  as 
many  lines  of  force  as  possible  in  the  densest 
part  of  the  magnetic  field,  which  is  between  the 
pole  pieces. 


ACCURATE  MEASUREMENT  OF  LOW  RE- 
SISTANCE. 


Everyone  who  has  had  occasion  to  use  the  ( 
Wheatstone  bridge,  with  the  mirrorgalvanometer, 
for  the  purpose  of  measuring   small   resistances 
has  suffered  from  the  inconvenience  and  difficulty 
consequent  on  inexact  balance,  even  when   un-  j 
equal  arms  are  used. 

In  the  London  F.lectrical Reviav  a  conespon- 
dent  says :  Recently  finding  it  necessary  to 
obtain  a  very  accurate  adj  ustment  w  ith  the  bridge, 
with  arms  of  equal  resistance  and  not  exceedi  g 
ico  ohms  each,  the  minute  difference  of  resist- 
ance existing  between  the  arms,  although  nomi-  j 
nally  equal,  rendered  an  accurate  balance « 
impossible. 

The  use  of  fine  wires,  sliding  contacts  and 
various  other  devices  were  tried,  without  any 
satisfactory  result. 

It  then  occurred  to  me  to  shunt  one  of  the 
higher  resistance  arms  with  an  adjustable  resist- 
ance very  much  greater  than  itself,  and  this  was 
found  to  be  perfectly  successful ;  alterations  of 
the  shunt,  enabling  a  perfect  balance  to  be  ob- 
tained, although  the  conditions  were  such  that 
a  difference  of  ,T„'„„r,th  in  the  joint  resistance  of 
the  shunted  arm  produced  a  deflection  of  one 
division. 

This  mode  of  attaining  the  condition  of  per- 
fect balance  has  no  doubt  suggested  itself  to 
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V.— Yoke.  M.  M. — Magnet  Cores,  the  parallel  lines  represent- 
ing the  convolutions  of  wire.  P.  P. — Pole  Pieces.  A. — 
Armature.  B.  B. — Brushes.  S. — Armature  Segments,  re- 
presenting terminals  of  armature  coils. 

58 — Do  the  magnetic  lines  of  force  pass  through 
the  mass  of  the  armature  in  preference  to  going 
around  it  in  the  air  spaces  ;  if  so,  why  ? 

Yes,  because  the  metal  of  the  armature  offers 
much  less  magnetic  resistance  than  the  air,  that 
is,  the  magnetic  lines  of  force  encounter  less  re- 
sistance by  passing  from  pole  to  pole  through  the 
mass  of  the  armature,  than  they  would  through  the 
same  space  of  air ;  they  therefore  take  the  shortest 
cut  across,  which  is  through  the  armature. 

59 — Do  the  pole  pieces  represent  the  north 
and  south  poles?     Yes. 

60 — Is  there  any  pa'ticular  method  of  finishing 
the  contiguous  edges  of  the  pole  pieces  in  pre- 
ference to  any  other  ? 

Yes.     It  is  preferable  to  round  them  off. 

61 —Why? 

Because  there  is  less  magnetic  leakage  from 
round  surfaces  than  there  is  from  angles.  Points 
dissipate  magnetism. 

62 — Are  the  pole  pieces  of  all  machines  alike 
in  shape? 

No.  The  shape  of  the  pole  pieces  differs  with 
the  make  of  machines.  Each  maker  of  dynamos 
has  his  own  method  of  shaping  the  pole  pieces. 
The  object  of  them  all  is  the  same  however,  i.  e. 
to  concentrate  the  magnetic  lines  of  force. 

(To  be  Continued). 


others,  but  does  not  appear  to  have  been 
published  before  and  it  may  be  of  service  to  draw 
attention  to  it  now. 

It  is  clear  that  it  is  not  only  useful  in  attain- 
ing a  perfect  balance  with  some  predetermined 
fixed  resistance,  but  may  be  employed  in  the 
exact  determination  of  small  fractions  of  an  ohm 
which  are  now  less  accurately  estimated  b| 
using  arms  of  unequal  resistance. 

If  determinations  to  1,,',,,,,  n»ooo  or  roooo?  are 
required,  the  shunt  should  be  respectively  i,coo, 
10,  coo,  or  100,  coo  times  the  arm  resistance,  and 
it  may  be  used  to  determine  a  resistance  which 
by  that  amount  is  in  excess  of,  or  is  less  than, 
the  resistance  unplugged  in  the  measuring  arm. 

Forplus  results  in  d  the  shunt  should  be  placet 
across  the  arm  a.  and  for  minus  results  across 
the  arm  c  ;  and  it  will  be  found  in  practice 
that  this  method  admits  of  very  exact  measure- 
ments with  great  ease  of  manipulation. 


The  Rotation  of  the  Plane  of  Polarization 
as  a  Measure  of  Current. — In  1851  Wiedemann 
discovered  that  if  a  tube  containing  bisulphid« 
of  carbon  is  surrounded  with  a  wire  carrying  t 
current,  the  rotation  of  the  plane  of  polarizatior 
is  exactly  proportional  to  the  strength  of  the  cur 
rent.  Starting  from  this  point  M.  d'Ars ■  nva 
has  devised  a  very  simple  arrangement  for  meas 
urine:  currents  and  testing  the  accuracy  o 
ammeters.  In  the  apparatus  recently  shown  tc 
theSocietede  Physique,  a  coil  of  wire  was  wrap 
ped  round  an  ordinary  saccharimeter  tube  con 
twining  pure  water  or  bisulphide  of  carbon.  Th« 
E.  M.  F.  of  a  single  Leclanche  cell  will  cause  1 
rotation  of  1  deg.  The  apparatus  can  be  mad< 
as  sensitive  as  one  pleases,  since  for  a  givei 
current  the  sensibility  depends  simply  upon  the1 
number  of  convolutions  of  the  end. 
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WESTERN  UNION  BURNED  OUT. 


A  GREAT  FIRE,    THE  EFFECT  OF  WHICH  WILL  BE  WIDE- 
SPREAD. 

Fire  broke  out  in  the  battery  room  of  the 
Western  Union  Telegraph  Company's  main  build 
ing,  Dey  street  and  Broadway,  about  seven 
o'clock  a.  m.  July  1 8th,  and  soon  the  greater  part 
of  the  upper  portion  of  the  building  was  en- 
veloped in  flames.  The  fire  spread  with  great 
rapidity.  The  first  alarm  was  immediately  fol- 
lowed by  a  second  and  third.  There  was  some 
delay  in  sending  out  the  first  alarm,  the  police 
officer  with  the  box  key  being  at  the  other  end 
of  his  post.  An  officer  further  up  on  Broadway, 
seeing  the  flames  and  no  engine,  turned  in  an 
alarm  from  the  corner  of  Warren  street.  The 
remaining  alarms  were  struck  at  Fulton  street 
and  Broadway.  About  sixteen  engines  re- 
sponded. The  police,  to  guard  the  streets,  were 
also  soon  on  the  scene,  and  the  streets  for  blocks 
around  were  cleared. 

At  the  time  of  the  outbreak  there  were  only 
about  forty  operators  at  their  tables  in  the  ope- 
rating room.  This  is  on  the  stventh  floor  of  the 
building,  directly  above  the  battery  room,  and 
the  occupants  were  made  aware  of  the  danger 
they  were  in  by  smoke  issuing  from  the  aper- 
tures connecting  the  battery  room  with  the  ope- 
rating room.  It  was  a  dense,  stifling  smoke, 
and  the  operators  with  one  accord  left  their 
instruments  and  beat  a  hasty  departure,  some  not 
waiting  to  collect  all  their  wearing  apparel. 
On  reaching  the  landing  outside  the  room  they 
found  a  safe  means  of  leaving  the  building  for 
the  stairway,  made  of  iron,  running  in  a  zig  zag 
fashion  to  the  floor  below  was  free  of  smoke  or 
any  indication  of  fire.  The  battery  room  is 
situated  on  the  sixth  floor  of  the  building.  This 
did  not  reassure  them,  however,  and  they  scam- 
p.red  down  stairs  pell  mell.  A  few  of  the  more 
cool-headed  waited  for  the  elevator,  and  this 
was  kept  running  until  the  drum  operating  it 
above  began  to  smoke  and  sparks  fell. 

All  in  the  lower  portion  of  the  building  had 
got  out  by  this  time.  The  last  to  leave  the 
operating-room  were  the  night  manager,  Mr. 
Tobin,  and  the  chief  operator,  James  Robnson. 
They  looked  for  the  flames  as  soon  as  the  force 
took  flight  in  alarm,  and  in  the  centre  of  wheie 
is  located  the  distributing  ring,  which  contains 
the  numerous  Associated  Press  tubes  and  the 
distributing  tubes  of  the  Western  Union  Com- 
pany, they  saw  a  tongue  of  flame  shoot  up  from 
the  room  below.  It  was  a  fierce  flame,  and  soon 
shot  up  several  feet.  Tobin  caught  up  some 
hand  grenades  and  threw  them  into  the  flames, 
while  Robinson  seized  a  Babcock  fire-extin- 
guisher and  turned  it  on.  These  methods  proved 
futile,  and  the  men  as  a  last  effort  seized  the  fire- 
hose and  connected  it  with  the  nozzle  which 
enters  the  operating  room  near  by.  This  was 
put  in  operation  and  the  stream  directed  against 
the  flames.  But  their  efforts  in  this  direction 
were  as  unsuccessful  as  the  others  had  been, 
and  they  abandoned  the  work. 

The  firemen  found  considerable  difficulty  in 
fighting  the  fire.  The  chiefs  put  men  in  all  the 
adjacent  buildings,  whence  they  directed  streams 
of  water  into  the  fiery  furnace.  But  these  build- 
ings were  low.  and  the  outside  streams  did  very 
little  good  apparently.  The  water  tower,  ex- 
tended to  its  full  height,  was  put  on  the  Broadway 
side  of  the  building,  a  stream  shooting  from  the 
top  being  just  sufficient  to  reach  the  lower 
windows  where  the  fire  was  burning  most  fiercely. 
But  it  was  evident  to  observers  that  the  flames 
could  best  be  reached  from  within.  The  fire- 
chiefs  also  seemed  of  this  opinion,  and  dozens 
of  lines  of  hose  were  speedily  run  through 
windows  and  doors  to  the  interior.  Soon  great 
dashes  of  water  would  burst  through  the  sashless 
windows  and  the  cracked  slate  roof,  showing 
the  splendid  fight  that  was  going  on  within. 

Apparently  the  fire  was  somewhat  under  con- 
trol about  nine  o'clock,  after  two  hours  of  fierce 
burning.  At  that  time  the  entire  upper  portion 
of  the  building  was  destroyed.     This   embraced 


the  battery  room,  the  operating  room,  the  gallery, 
the  dressing  room,  the  main  office  of  the  Assoca- 
ted  Press  on  the  top  floor  of  the  building,  and 
the  restaurant  adjoining  it. 

The  operating  room  was  completely  gutted. 
The  exterior  of  the  building,  frombe'ow,  looked 
as  if  a  deluge  were  rushing  out  of  it.  Sheets  of 
water  often  fell  downward  from  doors  and 
windows  for  minutes  at  a  time,  and  Broadway 
was  ankle  deep  in  some  places.  When  the  wood- 
work of  the  tower  caught  fire  at  9.30  o'clock 
everybody  was  watching  it  with  fascination.  No 
great  attempt  was  made  10  check  the  progress  of 
the  flames  in  this  direction,  for  the  woodwork 
only  covered  an  iron  frame,  and  there  was  no 
danger  of  the  fire  spreading  any  faither  as  this 
was  at  the  extreme  height  of  the  building,  except 
for  the  pole  on  which  the  time  ball  fal's  at  noon 
every  day.  The  stone  work  on  the  upper  por- 
tion of  the  building  was  chipped  and  cracked  by 
the  heat  and  slivers  of  stone  and  coping  fell  con- 
tinuously to  the  sidewalk.  Smoke  and  sparks 
burst  from  the  windows  from  the  sixth  story  up, 
and  at  times  the  top  of  the  tower  was  completely 
enveloped  by  smoke 

The  cars  were  stopped  from  running  on  Broad- 
way below  Vesey  street  from  a  few  minutes 
after  seven  o'clock  until  after  ten  o'clock. 

Mr.  R.  H.  Rochester,  the  Treasurer  of  the 
Western  Union  Company  said  that  the  less  by 
the  fire  would  be  over  $1,000,000,  and  that  the 
company  did  not  place  any  insurance  outside, 
doing  its  own  underwriting. 

At  noon  the  fire  was  totally  extinguished.  The 
burned  building  looked  as  though  it  has  been 
through  a  hard  time — as  it  had.  Its  upper  stories 
were  wrecked  and  blackened.  Water  dripped 
from  the  window  cornices  on  every  floor.  Crowds 
of  people  lined  Broadway  and  gazed  at  the  upper 
stories  with  great  interest.  Many  of  the  telegraph 
operators,  especially  the  women,  made  their  way 
into  the  building  to  see  if  any  of  the  r  effects 
were  saved,  but  they  were  all  disappointed. 

Superintendent  Humstone  called  on  Mayor 
Grant  and  secured  permission  from  him,  as  Presi- 
ednt  of  the  Board  of  Electrical  Control,  to  siring 
wires  to  be  tun  into  the  old  Baltimore  and  Ohio 
Telegraph  Company's  building,  No.  415  Broad- 
way, which  will  be  the  temporary  quarters  of  the 
Western  Union  Company.  On  this  permit  a 
large  force  of  linemen  were  at  once  put  to  work. 

The  office  of  the  Associated  Press  has  been 
temporarily  established  in  the  building  of  the 
Pennsylvania  Railroad  Company  in  Jersey  City, 
near  the  Jersey  City  office  of  the  Western  Union 
Telegraph  Company.  It  thus  is  enabled  to  use 
the  wires  of  the  Western  Union  terminating  in 
Jersey  City. 

When  the  fire  reached  the  Associated  Press 
rooms,  on  the  eighth  floor,  it  had  fresh  fuel  to 
feed  upon  in  the  immense  stacks  of  papers, 
newspaper  files,  and  the  desks  and  wooden  par- 
titions. Everything  was  destroyed,  and  nothing 
left  of  value.  Not  a  single  cent  of  insurance 
was  on  the  property,  and,  although  the  loss  on 
the  replaceable  property  was  $15,000,  many 
times  that  amount  would  not  represent  the  value 
of  the  manuscripts,  the  papers,  etc.  Packed 
away  on  the  shelves  were  letter-books  contain- 
ing the  history  of  the  Associated  Press  since 
1845.  This  was  an  interesting  and  valuable  col- 
lection, and  without  a  duplicate. 

As  the  fire  broke  out  in  the  lull  between  the 
night  and  day  work,  there  were  few  employes 
in  the  building.  In  the  Associated  Press  rooms 
two  operators  and  the  night  editor  were  present, 
and  they  got  down  stairs  safely  with  but  little 
difficulty. 

The  building  in  which  the  office  ofthe  Electric 
Age  is  located,  is  directly  opposite  the  Western 
Union  building.  The  heat  from  the  fire  was  so 
intense  that  American  District,  Telephone  and 
other  wires  running  into  the  Electric  Age  were 
burned  off,  and  it  was  only  by  constant  drench- 
ing that  the  building  was  saved.  Some  idea  of 
the  intensity  of  the  heat  may  be  had  from  the 
fact  that  the  massive  granite  window  trimmings 
and  pilasters  around  the  W.  U.   building  on  the 


6th  and  7th  floors  were  melted  and  flaked  off  in 
great  pieces  as  though  the  material  had  actually 
taken  fire  and  burned.  Pieces  of  granite  were 
found  on  the  window  sills  of  the  Electric  Agk 
office. 


Patent  Law. — It  is  the  object  ofthe  patent 
law  to  give  the  inventor  recompense  for  his  work. 
Under  the  length  of  life  granted  a  patent  by  our 
laws,  however,  there  are  a  great  many  of  un- 
operated  patents  which  only  serve  to  hinder 
other  workers  in  the  same  field  and  give  the 
inventor  no  benefit.  To  meet  the  difficulty  it  is 
proposed  that  the  English  system  be  adopted  so 
that  the  normal  life  of  a  patent  shall  be  five 
years,  which  term  might  be  exiended  on  pay- 
ment of  additional  fees.  It  is  the  principal  of 
the  patent  law  to  remunerate  the  inventor  for  his 
addition  to  the  sum  of  national  industry  and  re- 
sources, hence  if  he  does  not  avail  himself  ofthe 
exclusive  privilege  offered  to  him  to  manufacture 
the  patented  article  and  to  put  it  upon  the  market, 
it  should  be  forfeited  to  the  public  by  limitation. 

The  Mechanical  Equivalent  of  Light. — Ac- 
cording to  Dr.  O.  Tumlirz  a  surface  of  one 
square  centimetre  placed  vertically  at  a  distance 
of  1  metre  from  an  amyl-acetate  lamp,  so  that  it 
is  normal  to  the  rays,  receives  in  each  second  a 
quantity  of  light,  the  energy  of  which  is  equivalent 
to  a  heat  energy  of 

361  X  IO~9  calories, 
or  to  an  electrical  energy  of 

(1.226  milliamperes)2  X1  &• 

Taking  this  in  conjuction  with  the  statement  of 
S  P.  Langley  that  1  square  cm.  ofthe  earths  sur- 
face, under  vertical  incidence  of  the  sun's  rays, 
receives  in  a  minute  2.84  calories,  it  will  be  seen 
that  the  sun's  light  can  be  replaced  by  1,020 
quadrillion  units  of  light,  or  820  quadrillion 
normal  German  candles. 

Accumulators  with  Porous  Partitions. — In 
connection  with  M.  Regnier's  latest  form  of 
storage  cell,  M.  Chatiliez,  manager  of  the  Verdun 
water  power  electrical  station,  writes  to  L'Ehc- 
tricien  to  say  that  he  has  met  with  considerable 
success  by  employing  ordinary  porous  partitions 
between  the  battery  plates.  These  partitions  are 
fluted  to  admit  ofthe  introduction  of  the  electro- 
lyte and  pierced  with  holes  to  allow  the  liquid  to 
circulate,  and  to  diminish  the  internal  resistance. 
The  end  plates  rest  against  India  rubber  washers. 
M.  Chatiliez  states  that  a  series  of  experiments 
with  these  plates  have  shown  that  the  grids  may 
be  made  lighter  and  the  perforations  larger  than 
usual  without  detriment.  The  internal  resist- 
ance of  the  cells  may  be  kept  within  moderate 
limits  by  slightly  increasing  the  density  of  the 
solution. 

Electric  Light  Bids. — The  new  bids  for  street 
lighting  from  the  electric  lighting  companies  of 
this  city  were  opened  July  14th,  by  the  Gas 
Commission.  The  companies'  bids  had  twice 
been  rejected  as  too  high  and  calculated  to  make 
the  cost  of  street  lighting  exceed  the  amount 
appropriated  for  this  year.  The  new  bids  were  : 
United  States  Company,  236  lamps  at  35  cents 
a  night  each  until  Jan.  1  and  43  cents  thereafter  ; 
the  Brush  Company,  165  lamps  at  35  cents  and 
65  at  45  cents  until  Jan.  i,  and  afterward  165  at 
43^  cents  and  60  at  45  cents  ;  the  East  River 
Company,  189  lamps  at  35  cents  to  Jan.  1  and 
43  cents  thereafter  ;  the  Mount  Morris  Company, 
165  lamps  at  35  cents  to  Jan.  1  and  then  43  cents  ; 
the  Harlem  Lighting  Company,  104  lamps  at  35 
cents  to  Jan.  1  and  43  cents  afterward.  The  bids 
were  referred  to  the  secretary  of  the  commission 
for  tabulation  and  report.  If  they  do  not  come 
within  the  appropriation  Commissioner  Gilroy 
says  he  is  prepared  to  resume  gas  lighting. 

Death  of  1  he  Swiss  Director  of  Telegraphs.  — 
The  death  is  announced  of  Herr  Frey,  Director 
of  the  Swi>s  International  Telegraph  Bureau, 
who  was  only  recently  appointed. 


THE    ELECTRIC    AGE. 


EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

ROOM    ID,    COOK   BUILDING, 

Boston,  July  19,  1890. 

Prof.  Thomson's  laboratory  will  be  moved 
from  its  present  location  to  the  basement  of 
Factory  D. 

President  H.  A.  Pevear,  of  the  Thomson  Hous- 
ton Co.,  with  Mrs.  Pevear.  his  son,  H.  T. 
Pevear,  and  wife,  have  gone  on  a  trip  to  Alaska. 

General  Warner,  of  Ohio,  and  Professor  Gray, 
of  the  Rose  Polytechnic  Institute  of  Terre  Haute, 
Ind.,  inspected  the  factories  of  the  Thomson- 
H   uston  Electric  Co.,  in  Lynn,  last  Thursday. 

The  Manet  Street  Railway  Co.,  have  strung 
their  feed  wires  on  the  poles  of  the  Quincy  and 
Boston  Railroad.  The  road  was  opened  to  the 
public  on  Tuesday  and  the  trial  trips  were  very 
successful. 

Electricity  plays  a  very  prominent  part  in  the 
production  of  the  "Fall  of  Bab)  Ion  "  now  being 
produced  in  this  city.  Without  its  aid  it  would 
be  almost  impossible  to  have  a  successful  per- 
formance. 

The  Washburn  and  Moen  Co..   of  Worcester, 
Mass..  have  purchased  60  acres  of  ground  in 
Chicago  for  a  site  for  a  branch  factory.       The 
plant  will  cost  $i,oco,ooo  and   ioco  men  will- 
probably  be  employed. 

The  station  which  the  new  electric  company 
is  to  build  at  Pittsfield  will  cost  about  525,000 
and  be  built  of  brick  62  X  J  J5  ^eet-  The  boiler 
rooms  will  be  in  the  rear  and  the  stack  will  be  75 
feet  high.  The  station  will  be  ready  about 
October  1. 

The  Brown  Electric  Protector  Co.,  of  New 
England,  are  still  behind  on  their  orders  although 
they  are  having  the  protectors  turned  out  as  fast 
as  possible.  The  orders  are  still  coming  in  and 
the  company  are  arranging  for  a  grand  public 
exhibition. 

The  Newton  Street  Railway  Company  will 
start  their  line  from  Waltham  to  Newton,  Au- 
gust 1.  New  boilers  are  being  placed  in  the 
Waltham  Electric  Light  Company  with  which  to 
furnish  the  necessary  power  to  the  Street  Rail- 
road Company. 

The  Boston  Electric  Light  Company  intend 
building  a  station  at  the  corner  of  Vernon  and 
Hampshire  streets,  in  the  Highland  district. 
The  city  fathers  visited  the  locality  one  day  this 
week,  in  order  to  get  an  idea  of  the  location  be- 
fore going  ahead  with  the  movement. 

Another  man  has  been  killed  in  this  city  by 
the  electric  cars,  but  the  fault  was  entirely  his 
own,  and  eye  witnesses  declare  that  the  motor 
man  did  every  thing  in  his  power  to  avert  it.  In 
his  efforts  to  stop  the  car  he  bent  the  brake 
handle  all  out  of  shape  but  to  no  purpose. 

The  Thomson-Houston  Co.,  has  organized  a 
department  for  testing  raw  materials  at  their 
Lynn  factories.  It  will  be  located  in  the  base- 
ment of  the  new  office  building  on  Centre  street. 
Felix  Cleeverg  of  the  Sheffield  Scientific  School,  of 
Yale  College,  will  perform  chemical  work  in  this 
department. 

It  is  said  upon  good  authority  that  no  more 
electric  street  car  lines  will  be  equipped  by  the 
West  End  Company  until  the  completion  of  the 
new  power  station,  as  all  available  power  is  now 
in  daily  use.  The  poles  on  Tremont  street  are 
being  fitted  with  temporary  lights  to  facilitate 
work  at  night.  Jamaica  Piain  will  doubtless  be 
the  next  outlying  portion  of  the  city  provided 
for. 

At  a  meeting  of  the  directors  of  the  Pittsfield 
Street  Railway  Co  ,  last  Wednesday,  it  was  voted 
to  sell  the  road  to  a  new  company  for  $17,000. 
A  new  co-npany  is  to  be  or^anzed  with  a  capital 
of  S35.ooo  :  shareholders  in  the  old  company  to 
have  the  privilege  of  taking  stock  in  the  new  in 
proportion  to  the  old  stock  held.  The  new 
company  will  be  organized  immediately  and  will 
take  steps  at  once  towards  equipping  the  road 
with  electricity. 


The  New  England  Telephone  and  Telegraph 
Company  are  erecting  poles  in  most  of  the  streets 
of  Marlboro.  These  are  almost  the  first  po'es 
this  company  have  set  in  the  town  since  the  ex- 
change was  started  some  years  ago.  Almost 
anything  that  would  hold  a  wire  has  been  made 
to  do  duty. 

The  trolley  and  underground  wire  for  the  new 
electric  street  railway  in  Concord,  N.  H.,  are 
nearly  all  in  position  and  there  are  only  a  few- 
more  p  'les  to  be  set.  The  engine  is  in  position 
and  the  generator  and  trucks  for  the  cars  will  be 
delivered  next  week.  The  road  will  be  opened 
some  time  in  August. 

The  Electric  Light  Company  at  Lowell  has 
received  the  new  500-horse  power  engine  made 
by  the  Harris-Corliss  Co.,  at  Providence,  and 
the  foundation  for  it  and  the  boilers  will  be 
completed  at  the  new  plant  next  week.  The  new 
plant  will  be  read)  for  operations  next  month. 
Four  new  boilers  will  be  put  in. 

The  Abington  and  Rockland  Electric  Light 
and  Power  Company  have  applied  to  the  Select- 
men of  Abington  for  a  permit  to  erect  poles  on 
the  principal  streets.  Similar  requests  will  be 
made  to  the  Rockland  and  Whitman  Selectmen, 
as  it  proposed  to  consolidate  the  new  company 
and  the  one  recently  formed  in  Whitman. 

A  committee  from  Woodville,  N.  H. ,  have 
been  looking  over  the  various  systems  of  electric 
lighting  and  have  decided  on  the  Brush.  Work 
will  begin  at  once.  The  contract  for  a  one  story 
brick  building  3S  X  *o  feet,  a  100  horse  power 
engine,  125  horse  power  boiler,  the  foundation 
for  the  dynamo,  and  all  machinery  except  the 
dynamo  itself  has  been  awarded. 

An  order  was  introduced  in  the  Quincy  board 
of  aldermen  last  Monday  evening  to  the  effect 
that  the  commissioners  of  public  works  present 
to  the  council  a  plan  which  shall  re-locate  the 
poles  and  wires  of  the  New  England  Telephone 
and  Telegraph  Company  by  placing  the  wires 
in  underground  conduits  along  thoroughfares 
and  highways  where  the  exigencies  of  the  case 
demand  and  where  they  conflict  with  other 
wires  used  for  electrical  purposes. 

The  scheme  to  organize  another  street  rail- 
way at  Holyoke,  with  electricity  as  the  motive 
power,  which  was  agitated  several  months  ago, 
has  been  revived  and  it  is  understood  that  an 
application  has  been  made  to  the  State  authori- 
ties for  a  charter.  In  case  the  latter  is  granted 
and  the  new  company  can  secure  a  franchise 
from  the  city  government,  it  is  proposed  to  put 
(75,000  into  the  venture  and  equip  the  road  at 
once.  The  names  of  the  men  who  are  interested 
in  the  scheme  are  being  kept  quiet,  but  are  sup- 
posed to  have  money  to  back  their  faith.  It  is 
alleged  that  the  scheme  is  to  get  a  franchise  and 
then  make  the  present  street  car  company  buy 
off  the  new  comer. 

A  handsome  style  of  arc  lights  has  recently 
been  designed  at  the  Thomson-Houston  works. 
It  has  practically  the  old  mechanism,  but  the 
frame  of  the  lamp  and  its  fixtures  are  different. 
It  has  a  very  handsome  iron  frame,  designed  to  go 
on  an  iron  post.  The  frame  is  ornate  in  design, 
and  beneath  the  lamp,  in  a  fine  piece  of  scroll 
work,  is  the  monogram,  "T.-H."  This  is  in 
reality  a  gate,  which  opens  to  let  down  the  car- 
bons This  lamp  is  designed  largely  for  the 
European  market,  as  American  tastes  have  not 
become  sufficiently  luxurious,  or  exacting,  or  to 
speak  phinly,  cultivated.  Ourmunicipal  buyers 
usually  think  the  beauty  of  the  lamp  is  sufficient 
to  offset  the  ugliness  of  a  wooden  or  plain  iron 
post.  Un  ioubtedly  the  company  would  willingly 
furnish  a  more  graceful  outfit  were  it  asked. 

The  first  annual  meeting  of  the  Massachusetts 
Electric  Lighting  Association  was  held  Wednes- 
day afternoon  at  the  Point  of  Pines.  The  asso- 
ciation is  composed  of  thirty  of  the  leading  elec- 
tric lighting  companies  of  the  State,  representing 
a  capital  of  §5,000,000  At  the  business  meet- 
ing the  treasurer's  and  attorney's  reports  were 
read  and  the  following  officers  were  elected  for 


the  ensuing  year :  President,  Frederick  A.   Gil 
ben,  of  the  B  ston  Electric  Light  Co. ;  first  Vice  1 
President,  Hon.  Theodore  C.  Bates,  of  the  Wor- 
cester Electric  Light  Co.  :  second  Vice  President.-, 
George  W.  Field,  of  the  Lowell  Electric  Ligh 
Co.     Executive   Committee  :    Frederick  A.   Gil 
bert,    Hon.   Theodore  C.    Bates,  Geo.  W.  Field. 
C.  L.  Edgar,  C.   A.   Nichols.     The    meeting   ad 
journed  to  the  dining-hall  where  a  substantial  re' 
past  was  enjoyed. 

A  clever  joke  was  played  upon  Electrician 
Rohrer  of  the  T.  H.  party  of  campers  at  the 
White  Mountains.  Four  years  ago  while  uj.i 
there  he  blew  off  a  piece  of  ledge  from  the  top 
of  Whiteface  with  dynamite.  On  this  excursicr 
while  at  Plymouth,  the  party  was  waited  upon  b} 
the  sheriff  of  the  county,  who,  after  singling  on> 
Mr.  Rohrer  proceeded  to  read  a  warrant  for  hi 
arrest  on  the  grounds  of  carrying  dynamite  ■  vei 
the  public  ways.  At  first  the  matier  was  thought 
to  be  a  joke,  but  the  sheriff  refused  to  show  his 
warrant  and  maintained  so  serious  an  sir,  tha 
Mr.  Rohrer  became  convinced  that  he  must  ge 
bail  or  spend  the  night  in  durance.  While  b< 
was  endeavoring  to  see  what  help  he  could  gej 
from  his  comrades  who  were  as  surprised  as  he 
at  the  affair,  he  managed  to  get  behind  the 
sheriff  and  glanced  at  his  document.  At  tht 
same  moment  Woodward  of  the  Boston  office 
crawled  under  the  table.  The  joke  was  out 
The  warrant  was  in  Woodward's  handwriting. 

W.  J.  P. 

ELECTRIC   LIGHT  AFFAIRS   IN   DENVER. 

A  suit  has  been  instituted  by  certain  tax 
payers  of  Denver,  Col.,  against  the  City  of  Den 
ver  and  the  Western  Electrical  Construction  Com 
pany.  The  complaint  alleges  that  under  the 
charter  of  the  city  neither  the  city  council  no 
any  officer  thereof  has  authority  to  mat 
any  contract  upon  the  city  or  imposing  upon  i 
anv  liability  to  pay  money  until  a  definite  amoun 
of  money  shall  have  been  appropriated  for  th 
liquidation  of  all  pecuniary  liability  under  sucl 
contract. 

It  is  then  alleged  that  the  Western  Electrics 
Company  was  a  mere  prospective  company,  bi 
bid  for  the  lighting  of  the  city  against  the  es 
tablished  company  ;  that  its  bid  was  higher  tha 
that  of  the  old  company,  and  that  the  contrai 
was  awarded  to  the  new  company.  The  con 
plainants  allege  that  this  contract  is  not  lawfi 
and  pray  that  it  be  declared  null  and  void.  Frau 
is  alleged  in  connection  with  the  deal. 


The  Paris   Central   Stations — The    Bullet 
International  de  VElectri  tie    estimates  that  thre 
quarters  of  the  total  available  engine  power 
the  Paris  Central  Stations  lies  idle  for  twelve  houi 
out  of  the  24.       It  suggests  as  a  means 
ploying  these    engines  that  industries  requirin 
power  should  be  established  adjoining  the  centr 
stations,  and  the  spare  power  utilized  in  th 
during  the  hours  of  light   load.       The   Conse 
d'Hygiene  et  de  Salubrite  de  la  Seine  has  decide 
to   place    electric    lighting    stations    emj 
more  than  iod  indicated  horse-power  in  the  cla 
of  "dangerous  establishments.''       In  the  repo 
of  M.  Michel  Levy  upon  this  subject,  it  is  s:at< 
that  the  horse-power  of  the  20  central  stations 
Paris  now  amounts  to  10.000,  or  one-sixth  of  U 
total  motive  powder  used   in   this  department 
the  Seine. 

A  New  Periodical. — The  first  number  o:  il 
Electric  Raifr  and  Stock  Exchange  was  I 

sued  July  19th.     It  is  a  neat   four-page  pap 
and   will   be  published   every  Saturday  1 
Electric  Railway  Publishing  Company.  - 
street,  Boston.  Mass.     This  new  addition  to  p 
riodical  electrical  literature  is  to  be  a  medium  I 
reaching  electric  railway  imnagers  and  prom 
ters,    and  its   columns   are   open  to   inventoi 
scientists,    railway    managers   and   other- 
nected    with  railroad  propulsion.     A  feature 
the   paper   will  be   the  reports  of  electric  sto 
sales. 
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WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

35    COMMERCIAL    BUILDING, 

Chicago,  July  19,  1890. 

The  Western  Power  Constriction  Company  re- 
ort  sales  aggregating  8co  horse  power  in  en- 
ines  and  boilers  in  the  past  two  weeks. 

The  Domestic  Sewing  Machine  Company  are 
iring  their  building  in  this  <ity  for  an  iso  ateel 
icandescent  riant  of  300  1'ghts,  the  work  being 
one  undtr  ihe  supenisicn  of  the  National  En- 
ineering  Bureau. 

Mr  G.  A.  Edward  Kchlir,  of  the  Fddy 
[otorCo.,  mentions  the  sale  of  a  3  H.  P.,  mot>  r 

I  K.  [.  Ederer&  Company.  151  Wabash  Avenue, 
hicago,  for  running  machinery  formanufactur- 
ig  fish  neis,  and  hammocks. 

Mr.  G.  K.  Cummings  and  Mr.  D.  G.  McDou- 
\ll  now  have  charge  of  the  We-tern  Office  of 
le  C.  &  C.  Elect' ic  Motor  Company,  in  the 
henix  Building,  Chicago,  lhey  succeeding  Mr. 
.  H.  Lewis,  who  has  accepted  a  position  with 
le  Edison  Company.  Both  gentlemen  have 
een  connec  ed,  pr  or  to  coming  to  this  city,  wiih 
le  Eastern  Office  of  the  C.  &  C.  Company. 

Forkk  Bain,  76  Market  street,  Chicago,  is 
wing  a  motor  of  .-pedal  design  which  he  calls 
double  or  composite  motor,  for  use  in  street 
ir  traction  work,  to  be  driven  by  primary 
atteries.  The  motor  has  two  armatures,  one 
fwhich  geared  16  to  1  is  used  to  stait  the  car 
nd  on  heavy  grades,  and  the  other  geared  4  to 

is  used  for  keeping  the  car  in  motion  after 
artmg  and  on  level  road. 

The  Washburn  and  Mohn  Manufacturing  Com- 
lny  have  purchased  a  large  tract  of  land  in  this 
ty,  and  expect  to  erect  works  thereon  where 
ley  will  manufacture  wire  to  supply  their  great 
ade  in  the  West.  Such  a  factory  would  save 
te  company  $4  a  ton  freightage.  The  intention 
rthe  company  is  to  commence  on  a  limited 
:ale,  manufacturing  only  certain  lines  of  their 
iods  and  increasing  from  time  to  time. 

Westinghouse  Works.  The  announcement 
Dines  this  week  from  Chicago  real  estate  circles 
f  the  purchase  by  the  Westinghouse  Company, 
f  480  acres  of  land,  situated  just  south  of  the 
ity  and  lying  between  119th  and  127th  streets, 
nd  Halstead  street  and  Wabash  avenue.  It  is 
nderstood  that  the  Westinghouse  Company  will 
rect  works  for  the  manufacture  of  street  car 
quipments.  The  land  is  near  the  Pullman 
act,  and  it  is  reported  that  Mr.  Pullman  is  in- 
vested in  the  deal. 

Mr.  S.  D.  Green,  who  has  the  management  of 
le  Western  Office  of  the  United  Edison  Manu- 
icturing  Company,  in  this  city,  for  the  past  few 
lonths,  will  return  to  New  York  August  1st,  as 
ssistant  to  Mr.  fnsull,  general  manager  of  the 
dison  General  Company.  At  this  time  the 
rrangement  will  go  into  effect  by  which  the 
Idison  mihI  Spvague  interests  are  consolidated 
nderihe  nimeol'the  Edison  General  Company, 
t  is  understoo  I  tint  Mr.  John  I.  Beggs,  vice- 
resident  of  the  New  York  Illuminating  Company, 
ill  come  West  and  assume  the  management  of 
te  Edison  office  here. 

Mr.  Foree  Bain  is  much  pleased  with  the 
:tter  which  has  come  into  his  possession  written 
y  J.  J.  Welch,  president  of  the  Shawnee  Coal  & 
ron  Company,  to  an  intending  purchaser  of 
oal  mining  machinery  who  had  written  him  for 
lformation.  The  letter  indicates  the  satisfac- 
on  their  electiic  plant  has  given  the  Shawnee 
eople  and  also  contains  a  fine  testimonial  to  Mr. 
ain  personally,  in  which  the  writer  expresses 
ie  belief  that  Mr.  Bain  is  the  "best  posted  and 
tost  practical  man  in  electricity  as  applied  to  min- 
ig  in  the  country  ".      Mr.  Bain  values  this  letter 

II  the  more  as  being  unsolicited  on  his  part. 
The    Westinghouse    Engine    Representatives 

:port  sales  of  engines  during  the  first  six 
lonths  of  1890  aggregating  22,180  H.  P.,  the 
umber  sold  being  471.  Among  power  plants 
irnished  for  use  with  electric  machines  may  be 
lentioned  four  engines  of  15   H.  P.    each  fur- 


nished the  Chicago,  Milwaukee  &  St.  Paul 
Railroad  for  their  train  lighting  system.  These 
engines  are  placed  in  the  baggage  car  and  drive 
Edison  dynamos.  Four  65  H.  P.,  engines  have 
also  been  furnished  the  Michigan  Calumet  & 
Hickly  Mining  Company.  The  Detroit  Electii- 
cal  Works  are  installing  200  H.  P.,  and  the 
Excelsior  Electric  Light  Company  of  Port  Huron, 
Mich.,   350  H.P 

Electricity  at  the  World's  Fair. — The  interest 
electrical  people  are  taking  in  the  Columbian 
Exposition  of  1893.  >s  shown  by  the  effort 
already'  in  progress  to  secure  the  appointment 
of  a  good  man  for  the  head  of  the  electrical 
department.  The  friends  of  Prof.  J.  P.  Banett, 
Chicago's  city  electrician  are  circulating  a 
petition,  asking  for  his  appointment,  which 
contains  the  endorsement  of  most  re- 
presentatives of  the  electrical  industry  in 
this  city.  That  Professor  Bairett  will  make 
an  excellent  head  for  this  section,  his  success  in 
organizing  the  Chicago  City  telegraph  depart- 
ment and  his  success  in  carrying  through  and 
putting  into  successful  operation  our  fine  system 
of  municipal  lighting,  shows.  As  an  executive 
officer  his  abilities  and  experience  would  go 
far  toward  making  a  success  of  the  electrical  de- 
partment of  the  fair.  In  this  connection  there 
are  also  mentioned  the  names  of  several  promi- 
nent scientific  men  as  desirable  for  having 
charge  of  the  theoretical  part  of  the  work,  among 
whom  is  Prof.  Elisha  Gray,  of  this  city.  Itseems 
to  be  desired  that  some  eminent  scientific  man 
of  world-wide  reputation  should  be  connected 
with  this  branch  of  the  World's  Fair  work,  and 
Professor  Gray's  friends  unite  in  recommending 
him.  F.  M.  I. 

MOLECULAR  THEORY  OF  INDUCED  MAG- 
NETISM. 


At  the  meeting  of  the  Royal  Society  in  London, 
June  19th,  a  paper  by  J.  A.  Ewing,  F.  R.  S., 
Professor  of  Engineering  in  University  College, 
Dundee,  entitled  "Contributions  to  the  Molecu- 
lar Theory  of  Induced  Magnetism.''  was  read. 

After  referring  to  the  discussion  by  Maxwell 
of  Weber's  theory,  which  ascribes  the  magnetiza- 
tion of  iron  and  other  magnetic  metals  to  the 
turning  towards  one  direction  of  molecules 
which  are  already  permanent  magnets,  and  to 
suggestions  by  Profs.  Wiedemann  and  Hughes, 
the  writer  describes  experiments  which  he  has 
made  bearing  directly  on  the  molecular  theory. 
The  experiments  have  been  made  by  grouping 
near  to  one  another  a  large  number  of  small 
pivoted  magnets  each  free  to  turn  about  a  fixed 
centre,  and  studying  the  configuration  which  the 
group  assumes  and  the  manner  in  which  it  yields 
when  an  external  magnetic  force  is  imposed. 
The  results  do  not  support  the  idea  that  the 
molecular  magnets  form  closed  chains  in  un- 
magnetized  iron.  They  lead,  however,  to  the 
important  conclusion  that  no  arbitrary  conditions 
of  directional  constraint  need  be  postulated  to 
make  the  behavior  of  the  molecular  magnets 
agree  with  what  is  known  about  magnetic 
quality. 

In  the  writer's  view  the  molecular  magnets 
are  perfectly  free  to  turn  in  response  to  external 
magnetic  forces,  except  in  so  far  as  they  are  con- 
strained by  the  magnetic  forces  which  they 
mutually  exert  on  one  another.  This  theory  is 
briefly  discussed  in  the  paper  in  relation  to  the 
form  of  the  magnetization  curve,  to  the  character 
of  cyclical  processes,  and  to  known  effects  of  tem- 
perature, vibration,  stress  and  so  forth,  and  the 
following  conclusions  are  stated  : 

1.  That  in  considering  that  magnetization  of 
iron  and  other  magnetic  metals  to  be  caused  by 
the  turning  of  permanent  molecular  magnets, 
we  may  look  simply  to  the  magnetic  forces 
which  the  molecular  magnets  exert  on  one 
another  as  the  cause  of  their  directional  stability. 
There  is  no  need  to  suppose  the  existence  of  any 
quasi-elastic  directing  force  or  of  any  quasi- 
frictional  resistance  to  rotation. 

2.  That  the  intermolecular  magnetic  forces 
are   sufficient   to    account    for   all    the    general 


chaiacterist.es  of  the  process  of  magnetization, 
including  the  variations  of  susceptibility  which 
occur  as  the  magnetization  force  is  increased. 

3.  That  the  intermolecular  magnetic  forces  are 
equally  competent  to  account  lor  the  known 
facts  of  retentiveness  and  coercive  force,  and 
the  characteri-tics  of  cyclic  magnetic  process. 

4.  That  magnetic  hysteresis  and  the  dissipa- 
tion of  energy  which  hy?tere?is  involves  are  due 
to  molecular  instability  resulting  from  inter- 
molecular magnetic  actions,  and  are  not  due  to 
anything  in  the  nature  of  fnctional  resistance  to 
the  rotation  of  the  molecular  magnets. 

5.  That  this  theory  is  wide  enough  to  admit 
explanation  of  the  differences  in  magnetic  quality 
which  are  shown  by  different  substances,  or  by 
the  same  substance  in  different  states. 

6.  That  it  accounts  in  a  general  wayr  for  the 
known  effects  of  vibration,  of  temperature  and 
of  stress,  upon  magnetic  quality. 

7.  That,  in  particular,  it  accounts  for  the 
known  fact  that  there  is  hysteresis  in  the  relation 
of  magnetism  to  stress. 

8.  That  it  further  explains  why  there  is,  in 
magnetic  metals,  hysteresis  in  physical  quality 
generally  with  respect  to  stress,  apart  from  the 
existence  of  magnetization. 

9.  That,  in  consequence,  any  not  very  small 
cycle  of  stress  occurring  in  a  magnetic  metal 
involves  dissipation  of  energy. 

NEW  YORK  NOTE. 


The  Gas  Commission  still  regard  it  as  doubtful 
if  the  bids  for  lighting  the  city  by  electricity  will 
be  awarded  at  the  figures  of  the  electric  light  com- 
panies. The  commissioners  assert  that  it  looks 
like  a  combination  between  the  electric  lighting 
companies,  inasmuch  as  there  is  no  infringing 
upon  one  another's  territory,  and  the  figures  are 
made  to  bear  out  the  suspicion  of  mutual  under- 
standing. 

Electrolysis  of  the  Muscles.  —  In  a  recent 
number  of  the  Bulletin  de  la  Societe  Beige  d'F.kc- 
triciens,  Dr.  G.  Weiss  contributes  a  brief  account 
of  some  interesting  electro-medical  investiga- 
tions undertaken  by  him.  That  electrolytic  ef- 
fects take  place  at  the  electrodes  where  an  elec- 
tiic current  enters  and  leaves  the  human  body  is, 
says  Dr.  Weiss,  universally  admitted  ;  but  is  the 
electrolytic  action  confined  to  these  points  ?  Dr. 
Weiss  then  points  out  how,  when  intermittent 
currents  of  the  same  size  are  sent  along  the  gas- 
tronemian  muscles  of  a  frog's  leg,  the  contrac- 
tions rapidly  cease,  and  no  amount  of  nst  re- 
stores the  mu  cles  to  their  primitive  condition. 
On  the  other  hand,  the  duration  of  an  alterna- 
ting current  does  not  perceptibly  effect  the  con- 
tractions. This  phenomenon  points,  therefore, 
to  electrolysis  of  the  muscle  along  the  entire  path 
of  the  current.  Dr.  Weiss  then  tested  this  theory 
as  follows  :  He  took  two  vessels  containing  a 
one  per  cent,  solution  of  chloride  of  sodium, 
connected  them  by  a  syphon  filled  with  the  same 
liquid,  and  passed  a  given  current  from  vessel 
to  vessel,  using  platinum  electrodes.  The  ex- 
periment was  then  repeated  with  the  two  hind 
legs  of  a  frog  as  connecting  piece.  The  E.M.F. 
of  polarization  was  considerably  greater  in  the 
latter  case  than  in  the  former.  Dr.  Weiss  is  of 
opinion  that  an  electiic  current  traversing  a 
muscle  gives  rise  along  the  whole  length  of  its 
pith  to  chemical  decompositions,  and  that  the 
products  of  these  give  rise  in  their  turn  to  power- 
ful secondary  actions  upon  the  substance  of  the 
muscles,  which  are  rapidly  attacked  and  de- 
stroyed. Microscopic  examinations  showed 
that  the  entire  structure  of  a  muscle  was 
gradually  altered  by  the  passage  of  a  current. 
Dr.  Weiss  then  poured  a  strong  saline  solution 
of  gelatine,  colored  with  well  neutralized-turn- 
sol,  into  a  U  tube,  and  when  the  gelatine  had 
solidified  he  poured  in  water  colored  in  a  similar 
manner.  The  turnsol  not  only  changed  color  at 
the  platinum  electrodes  but  also  at  surface, 
separating  the  gelatine  and  the  water.  With  al- 
buminous water  the  albumen  was  coagulated  at 
the  positive  and  completely  dissolved  at  the 
negative  surface  of  separation. 
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ELECTRIC  LIGHTING  IN  FRANKFORT.  * 


The  following  is  an  abstract  of  an  interesting 
report  of  a  committee  appointed  by  the  town 
council  of  Frankfort  on-Main,  to  deal  with 
various  matters  in  connection  with  the  question 
of  electric  lighting. 

In  order  that  the  lighting  effect  of  arc  lights 
fed  by  the  alternate  and  direct  current  system 
might  be  tested,  the  corporation  built  two 
exactly  similar  rooms,  provided  with  windows 
on  the  north  side  only.  In  one  room  was  a 
Schuckert  direct  current  lamp,  and  in  the  other 
a  Ganz  alternating  current  arc  lamp.  Both 
lamps  were  placed  at  the  same  height  and  con- 
sumed equal  amounts  of  energy.  The  five 
members  of  the  Committee  each  observed,  from 
outside,  the  illumination  produced  on  the  three 
sides,  ceilings,  and  the  floors  of  the  two  rooms. 
In  the  result,  it  appeared  that  the  illuminating 
effects  of  the  alternating  current  lamp  and  the 
direct  current  lamp  were  as  i  :  1.23.  For  out- 
door i  lumination,  all  the  observers  agreed  in 
putting  down  the  illuminating  power  of  the  alter- 
nating  current  as  less  than  that  of  the  direct 
current,  in  the  proportion  of  4  to  5.  It  was 
proved  that  the  alternate  current  lamp  required  ■ 
more  ;  mperes  than  the  other  ;  but  it  also 
appeared  that  if  that  total  radiation  was  taken 
into  ace  >unt,  and  not  only  that  portion  of  it  that 
was  d  rected  towards  the  earth,  the  ratio  of  the 
lights  was  as  4  :  3.  It  appeared  that  the  maximum 
illuminating  effect  of  the  alternate  current  lamp 
was  n  t,  as  frequently  stated,  in  a  horizontal 
direction  ;  but  that  two  cones  of  maximum 
illumination  existed  one  above  the  other  below 
the  horizontal.  The  Committee  reported,  there- 
fore, that  equal  amounts  of  energy  gave  20  per 
cent,  less  useful  lighting  effect  with  the  alter- 
nating current  both  for  outdoor  and  indoor 
lighting.  On  the  other  hand,  the  alternating 
current  lamp  required  a  lower  tension,  and  a 
smaller  resistance  for  regulation,  and  could  con- 
sequently be  run  with  20  percent,  to  30  per  cent 
lower  voltage  ;  so  that  three  of  them  could  be 
run  in  series  off  a  105  volt  circuit,  instead  of  only 
two  in  the  case  of  the  direct  current  lamp.  The 
Committee  reported  that  the  buzzing  noise 
observable  with  alternating  currents  was  quite 
unimportant,  as  there  was  always  a  slight  hissing 
even  with  drect  current  lamps.  The  consump- 
tion of  carbons  was  found  with  equal  energy  to  be 
20  per  cent,  higher  in  the  alternating  current  lamps; 
but  as  the  cost  ol  the  carbon  in  6  to  12-ampere 
lamps  is  onlv  10  per  cent,  of  the  total,  this  only 
means  an  increase  of  2  per  cent,  on  the  whole 
cost.  It  was  found  that  the  cost  of  an  8-ampere 
alternating  current  lamp  was  from  2.8  pence  to 
3.5  pence  per  hour,  this  size  giving  the  same 
amount  of  light  as  a  6  ampere  direct  current 
lamp  costing  2  25  to  2.8  pence  per  hour;  the 
larger  sizes,  taking  16  and  12  amperes  respec- 
tively, cost  from  5.2  to  6.5  pence  in  the  case 
of  the  alternating  current  lamp,  and  4.1  to  5.1 
pence  in  the  case  of  the  direct  current  lamp.  It 
was  remarked  that  the  alternations  of  current 
gave  a  multiple  impression  of  objects  in  rapid 
motion,  though  on  fixed  objects  the  alternating 
current  light  seemed  perfectly  steady. 

Alternate  Curnnl  Meters. —  Tests  made  with 
the  Bkithy  alternate  current  meter  showed  that 
the  instrument  was  correct  within  3  per  cent,  for 
currents  within  the  limits  for  which  it  was  designed. 
In  point  of  simplicity,  size,  cost,  and  sensibdity 
it  fulfilled  all  reasonable  demands. 

Alternate  Current  Transformers. —  The  Com- 
mittee reported  that  some  tests  undertaken  by 
them  showed  that  the  efficience  of  the  Ganz 
medium  sized  t'ansformer  was  at  full  load  95  to 
96  per  cent  ,  at  half  load  93  to  94  per  cent.,  at 
quarter  load  90  per  cent.,  at  one-eighth  load 
about  80  per  cent. 

Direct  Current  Transformers. — The  Committee 
reported  that  they  were  not  acquainted  with  any 
direct  current  transformer  that  would  answer  the 
requirements  of  a  central  station.     They  could 

*  London  Electrician. 


not  recommend  that  which  had  been  first  proposed 
by  Schuckert,  and  afterwards  by  Lahmeyer,  in 
which  both  windings  were  on  the  same  ring. 
They  regretted  that  they  had  had  no  opportunity 
of  testing  such  a  transformer.  The  question  of 
cost  was  not  gone  into,  as  none  of  the  systems 
proposed  for  Frankfort  involved  the  use  of  a 
direct  current  transformer  in  the  same  way  as 
the  alternating  current  schemes.  The  Committee 
called  attention  to  the  fact  that  the  direct  current 
transformer,  unlike  that  for  alternating  currents, 
contained  moving  parts,  and  therefore  required 
constant  attention.  The  efficiency  of  the  direct 
current  transformer  when  working  with  full  load 
was  found  to  reach  the  82  per  cent,  claimed  for 
it  by  Messrs.  Schuckert  and  Co.  For  less  than 
full  load  the  efficiency  was  not  a  matter  of  im- 
portance, as  it  was  intended  to  use  the  trans- 
former always  at  full  load  to  charge  accumula- 
tors. The  loss  on  alternate  current  transform- 
ers was  only  5  or  6  per  cent,  as  compared 
with  this  18  per  cent. 

Accumulators. — With  reference  to  accumula- 
tors, the  Committee  were  asked  whether  any 
cell  could  be  recommended  for  use  on  a  large 
scale.  Although  on  other  questions  they  had 
been  unanimous  in  their  decision,  on  th  s  point 
there  were  differences  ofopinion.  Prof  Ferraris 
remarked  that  with  iegard  to  accumulators  he 
had  always  been  a  pessimist.  There  have  been 
numerous  attempts  at  improving  secondary  cells, 
which  proved  the  importance  of  the  question; 
but  up  to  the  present  all  expectations  have  been 
falsified.  The  Tudor  accumulator  gave  good 
results  on  account  of  the  method  of  making  the 
plates,  but  this  very  process  made  it  probable 
that  they  would  completely  break  down  after  a 
time;  and  he  considered  that  a  longer  experi- 
ence was  necessary  before  deciding  on  its  degree 
of  merit.  He  did  not  consider  that  any  system 
embracing  so  doubtful  an  element  was  to  be  re- 
commended. Prof.  Weber  said  that  from  the 
experience  of  the  last  few  years  he  considered 
the  lead  accumulator  had  not  improved  much  in 
efficiency.  As  regarded  the  life  of  the  new 
Tudor  cell,  he  thought  an  improvement  had  been 
effected  in  this  direction,  but  it  was  impossible 
to  say  to  what  extent,  as  only  two  years'  experi- 
ence was  obtainable,  and  from  this  no  deductions 
could  be  made  as  to  their  probable  state  after 
ten  years,  the  time  for  which  the  Company  gave 
guarantees.  He  considered  it  a  step  in  the  right 
direction  that  Miiller  and  Einbeck,  of  Hagen, 
undertook  the  maintenance  of  the  cells.  He 
would  be  pleased  to  see  an  accumulator  plant 
installed  at  Frankfort,  as  it  would  afford  an 
opportunity  for  watching  the  behaviour  of  accu- 
mulators employed  on  a  large  scale.  Director 
Uppenborn  did  not  see  that  the  town  would  in- 
cur much  risk,  as  the  surplus  of  the  subscribed 
fund  could  be  applied  to  maintenance.  He  con- 
sidered that  all  that  was  known  of  the  action  of 
the  lead  plates  proved  that  their  life  would  be 
sufficiently  long.  Prof.  Kittler  agreed  with 
Director  Uppenborn,  but  said  he  should  have 
reported  against  the  adoption  of  accumulators 
until  the  production  of  the  Tudor  type,  which 
he  was  convinced  showed  great  progress.  He 
had  proposed  the  use  of  accumulators  for  run- 
ning machinery  to  the  authorities  at  Darmstadt, 
where  they  had  been  working  satisfactorily.  He 
thought  the  substitution  of  wood  for  glass  cells 
was  an  improvement,  doing  away  with  many 
chances  of  accident.  He  considered,  therefore, 
that  a  town  in  using  accumulators  ran  no  risk 
either  from  a  technical  or  a  financial  point  of 
view. 

The  Five-  Wire  System  — As  to  the  applicability 
of  the  five-wire  system,  the  Committee  reported 
that  the  first  scheme  of  Siemens  and  Halske  was 
not  satisfactory,  but  that  the  second  was  more 
likejy  to  satisfy  requirements.  As  to  the  pro- 
posed tension  of  440  vohs,  the  Committee 
reported  that  the  use  of  so  high  a  voltage  would 
necessitate  great  care  on  the  part  of  the  atten- 
dants. A  disadvantage  of  the  system  was  that 
the  five  distributing  mains  would  each  have  to 
be  laid  separately,   as   under  no  circumstances 


would  it  be  advisable  to  make   up  all  the  leads  , 
into  one  cable.     Moreover,  to  ensure  good  regu- 
lation, "it  would  be  necessary  in   most  cases  to  \ 
connect  all  five  cables  with  customers'  house,  j 
whLh  would  be   expensive.       The  Committee,  | 
however,    stated   that   all    these    disadvantages 
were  not  so  vital   as   to   exclude   the   five-wire  I 
system  where  other  circumstances  rendered  its 
adoption  advisable. 

Electric    Traction. — With    regard    to    traction, 
the  Committee  regarded  a  direct  current  supply 
with  overhead,  wire  as  out  of  the  question  for  I 
Frankfort  ;    an     underground    channel     would 
therefoie  have  to  be  used.    If  the  traction  current  I 
was  supplied  from  the  same  circuits  as  the  light- 
ing current,  the  result  would  be  a  very  bad  effect  1 
for  traction  purposes  at  different  times  of  the  day 
and  seasons  of  the  year.     This  would  be  greatest 
on  the  winter  evenings,  just  when  the  light  was  1 
required     For  financial  and  practical  reasons,  it 
would,  therefore,  be  well  to  separate  the  lighting 
and  traction    mains.       It   would,    however,    be 
advisable  to  adopt  in  each  case  the  same  class 
of  current  and  the  same  vo'tage,  so  that  in  cases 
of    accident    interrupiion     might    be    guarded 
against.     For  this  reason  both  curcuits  should 
be  worked  from  the  same  central  stations.        If 
the  five-wire  direct  current  system  were  adopted, 
the  pressure  would  suit  traction  work      If  trans- 
formers (direct  current)  weie  used,  a  subsidiary  1 
station  could  be  employed.      If  the  alternating 
current  was  used,  the  traction  systems  might  be  1 
supplied  either  from  the  exciting  dynamos,    or 
by    means    of    transformers,     using    alternate 
current  motors.     If,  however,   improvements  in  1 
accumulators    should    warrant   it,     they     would 
afford  the  surest  and  most  satisfactory  solution 
of  the  difficulty.       It  was  concluded,    therefore, 
that  either  system  would  serve  equally  well  for# 
the  traction  service. 

Current  for  Electro-Chemical  Purpose*. — On  the 
subject  of  distribution  for  electro-chemical  pur- 
poses, the  Committee  reported  that  the  demand 
for  this  was  comparatively  small,  and  that,  the 
volt.age  required  being  very  low,  even  with  thej 
direct  current  system,  a  transformation  would 
be  necessary,  so  that  the  alternate  current  and 
direct  current  systems  were  in  this  respect  on 
an  equality. 

On  the  whole  question  as  to  which  of  the  two 
systems  was  to  be  adopted  at  Frankfort,  the 
Committee  found  it  difficult  to  arrive  at  a  de- 
finite conclusion,  owing  chiefly  to  the  fact  that 
the  suitability  of  this  or  that  system  depended 
largely  on  where  the  central  station  was  to  be, 
and  whether  water-power  would  be  available ; 
and  neither  of  these  matters   were  then  settled. 


An  Improved  Connection  for  Carbon  Battery 
Plates.  — A  useful  little  improvement  in  the  way 
of  connecting  the  carbon  plates  of  batteries  has 
been  devised  by  Mr.  Dopping-Hepenstal,  R.E. 
A  small  hole  is  drilled  through  the  carbon  plate 
about  }(  inch  from  the  upper  edge.  A  piece  of 
platinum  wire,  twenty-four  or  twenty-twoS.  W.  G., 
is  next  snipped  off  obliquely,  so  as  to  form  a 
chamfered  end,  and  the  last  quarter  of  an  inch 
or  so  of  the  piece  is  bent  back  upon  itself,  anc 
pinched  tight.  The  piece  is  then  passed  through 
the  hole  in  the  carbon  plate,  and  pressed  in 
hand  tight,  until  arrested  by  the  swell  of  the  loop. 
A  length  of  two  to  three  inches  will  usually  be 
found  convenient.  The  plate  may  be  partial!} 
or  totally  submerged  in  the  exciting  fluid, 
does  not  matter  whether  the  actual  junction  be 
tween  carbon  and  platinum  is  above  the  level  o: 
the  exciting  liquid  in  the  cell  or  below  it,  th< 
platinum  being,  for  all  practical  purposes,  incor 
rodible.  Thus  a  Leclanche  cell  can  be  sealec 
up,  the  carbon  plate  being  entirely  within  the 
cell,  and  connected  to  the  outside  by  a  singh 
platinum  wire  passing  through  the  seal. 

Dynamo  Brush.— A  patent  has  just  been  issue< 
to  Mr.  James  F.  McLaughlin,  of  Philadelphia 
on  an  improvement  in  commutator  brushes  fo 
dynamos.  The  brush  consists  of  alternate  strip! 
or  plates  of  copper  and  carbon  placed  in  series 
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THE  ELECTRIC  LIGHT  IN  CANADA. 


In  a  paper  real  by  A.  J.  Lawson,  M.  Can.  Soc. 
Z.  E. ,  etc.,  on  May  8th,    last,    before  the  Cana- 
lian  Society  of  Civil  Engineers,  much  interest- 
ng  information    is    given.     According   to  the 
>aper,  there  are  at  the  present  time    13,530  arc 
ights  and  about  70,765   incandescent  lamps  in 
ise  throughout  the  Dominion.     There  is  hardly 
1  village  in  Ontario,  having  a  population  of  over 
[,ooo  inhabitants,  which  has  not  an  electric  light 
itation  of  some  kind  in  operation,  and  few  of  the 
mportant  town?  of  the  other  provinces  are  with- 
)ut  electric  lighting.     Most  of  these,    it  is  true, 
ire  arc  lighting  stations,  but  about  a  dozen  sup- 
)ly  the  incandescent  light  only,  chiefly  to  stores 
nid  public  buildings,  the  lighting  of  residences 
jeing  yet  scarcely  entered  upon.     Several  of  the 
ocal  companies   which  have  hitherto  supplied 
he  arc  light  alone,   or  with  a  few  incandescent 
amps  in  series  with  their  arcs,  or  in  series  mul- 
iple  with  them,  have  recently  purchased  and  put 
nto  operation  incandescence  A.  C.  plants  ;  and 
;he  various  lighting  companies  formed  for  the 
supply  of  incandescent   lights  only,    have  also 
bund  it  necessary  in  most  cases  to  add  arc  light- 
ing to  their  business,  it  having  been  sufficiently 
iemonstrated  that  the  incandescent  light  is  un- 
suitable for  street  lighting,  the  public  demanding 
from  electric  lighting,  whether  arc  or  incandes- 
:ent,  a  much  better  illumination  than  is  usually 
obtained  from  gas  lighting,  and  in  this   respect 
the  incandescent  light  has  failed  to  meet  the  ex- 
pectations of  its  advocates.     The  Edison   muni- 
cipal system  was  used  for  street  lighting  on  the 
Lachine  Canal,  and  at  Vancouver,  B.  C,  Valley- 
field,  Quebec,  and  Chatham,  N.  B  ,  but  has  been 
replaced  by  arc  lights  in   the    two  first-named 
places. 

The  following  is  a  summary  of  the  number  of 
ights  of  the  various  systems  now  in  operation  in 
:he  Dominion  : 


System. 

Arc 
Lights. 

Incandescent 

Lights. 

Thomson- Houston 

6,105 

14,600 

23,5011 

1,(160 

3,300 

Ball 

3,529 

615 

750 

1,780 

Hochhausen  (Wright's  improved).  . 

■Testinghouse 

6,850 
5  850 

slattery  

4,515 

Mather 

3,125 

5,365 

Weston 

180 

42.", 
150 

Fuller-Wood 

1,500 

In  regard  to  engines  Mr.  Lawson  says :  Un- 
fortunately in  a  great  many  cases  where  steam- 
power  is  used,  it  was  assumed  in  the  early  stages 
of  electric  station  construction  that  any  kind  of 
steam  plant  would  answer,  and  very  good  reason 
sxisted  for  the  complaints  made  of  the  unsteadi- 
ness and  unsatisfactory  character  of  the  lights 
upplied. 

High  speed  engines  belted  direct  to  the  dyna- 
mos were  next  tried,  but  from  lack  of  experience 
an  the  part  of  the  manufacturer  of  this  class  of 
machinery,  the  product  was  a  mechanical  curios- 
ty  and  a  failure.  A  reaction  soon  afterwards  set 
n  in  favor  of  slow  speed  engines,  especially  for 
ire  lighting,  and  at  the  present  time,  with  few 
;xceptions,  engines  of  the  Brown  and  Wheelock 
types  are  used  in  all  arc  light  stations  in  Canada 
operated  by  steam  power.  For  the  running  of 
ncandescence  plants,  however,  high  speed  en- 
gines, mostly  of  American  manufacture,  have  ob- 
:ained  the  preference  to  which  their  excellent 
qualities  and  performance  entitle  them. 

14,750  horse-power  generated  by  steam  engines 
s  used  for  electric  lighting  and  electric  railway 
working  in  Canada. 

On  the  subject  of  water  power  Mr.  Lawson 
says  :  At  Quebec,  power  is  obtained  at  the  Falls 
if  Montmorency,  nine  miles  distant,  to  drive  the 
Thomson-Houston  arc  dynamos  and  Thomson- 
Houston  A.  C.  incandescence  machines. 


At  Peterboro,  water-power  is  used  to  drive 
Thomson-Houston  arc  dynamos,  from  which  137 
arc  lamps  and  a  number  of  Bernstein  incandes- 
cent lamps  in  series  are  supplied.  At  Barrie, 
Out.,  a  stream  five  miles  distant  from  the  town 
furnishes  the  power  for  both  the  arc  and  Brush 
A.  C.  incandescence  plants. 

Also  in  Ottawa,  Cornwall,  Smith's  Falls,  St. 
Catharines,  Welland,  Dunville,  Thorold,  Sault 
Ste.  Marie,  Sherbrooke,  Joliette,  Valleyfield,  Al- 
monte, and  some  other  places,  for  both  factory 
and  central  station  lighting,  water  furnishes  the 
motive  power,  the  total  h^rse  power  from  tur- 
bines used  for  electric  lighting  and  power  trans- 
mssion  in  the  Dominion  being  4,520,  or  more 
than  one-fifth  of  the  whole  power  utilized  for  this 
purpose. 

The  dynamos  are  not  coupled  direct  to  en- 
gines in  any  of  the  Canadian  stations.  Ordi- 
nary double  leather  belting,  made  without 
seams  or  rivets,  is  generally  used.  In  a  few 
cases  link  leather  belting  has  been  tried,  but  the 
results  have  so  far  justified  the  opinion  that  this 
belting  has  been  invented  chiefly  to  find  a  mar- 
ket for  scrap  leather.  Belting  should  not  be 
overtaxed.  One  inch  width  of  double  leather 
b.lting  running  at  a  speed  of  750  feet  per  min- 
ute will  easily  transmit  one  horse  power,  and 
at  this  tension  will  last  a  long  time.  Some  dy- 
namo manufacturers,  in  order  to  impose  the  be- 
lief that  their  machines  use  but  little  power,  are 
in  the  habit  of  providing  a  much  smaller  margin 
than  this  per  horse  power.  The  only  advantage, 
of  which  the  contractor  receives  nearly  the 
whole  benefit,  is  that  the  first  cost  is  decreased. 
The  disadvantages,  which  affect  the  purchaser, 
are  the  necessary  excessive  tightness  of  the  belt, 
and  the  consequent  heating  of  journals,  rapid 
wear  of  the  belt,  and  large  oil  consumption. 
Rope  driving  may  eventually  be  used,  as  it  has 
manyr  advantages,  but  so  fir.  with  one  exception 
in  an  isolated  plant,  the  method  has  hitherto  not 
been  tried  in  Canada. 

The  arc  light  systems  in  use  in  Canada  are  the 
Thomson-Houston,  Ball,  Brush,  Re'iance, 
American,  or  Fuller  Wood,  Hochhausen 
(Wright's  improved),  and  Weston.  The  large 
majority  of  machines  and  lamps  is  of  the  Thom- 
son-Houston and  Ball  systems. 

In  the  Thomson-Houston,  in  the  Brush  and  in 
the  Fuller  Wood  or  Ameiican  systems  a  current 
of  9.6  amperes  is  used,  with  a  pressure  varying 
according  to  the  number  of  lamps  in  circuit.  In 
the  Ba'l  system  a  current  of  8  to  8^  amperes  has 
been  the  standard,  but  lately  that  company  have 
supplied  several  plants  having  a  current  of  only 
4  amperes  the  lamps  for  which  are  nominally  of 
1,000  candle-power  each.  In  the  Hochhausen- 
Wright  system,  a  current  of  10  amperes  is  used. 
In  the  Weston  system  the  current  is  about  18 
amperes,  and  the  P.  D.  between  the  terminals  of 
each  lamp  25  volts.  On  account  of  the  short  arc 
and  the  consequent  hissing,  the  Weston  lamp 
has  not  found  general  favor  in  this  country. 
The  regulation  of  the  Thomson-Houston  ma- 
chine is  excellent.  It  is  not,  however,  quite  so 
steady  as  some  clock-work  arc  lamps,  and  re- 
quires the  feed  rod  to  be  kept  very  clean  in 
order  to  secure  the  proper  working  of  the  clutch. 
With  the  rack  and  pinion  lamps  this  point  is  not 
of  such  importance,  and  the  difference  in  the 
running  of  the  two  kinds  of  lamps  sometimes  ob- 
served, may,  to  some  extent,  be  due  to  the 
cleaning  of  the  clutched  lamp  rod  having  been 
neglected. 

In  regard  to  the  rating  of  arc  lamps,  some 
change  seems  to  be  desirable.  At  present  lamps 
taking  48  volts  and  9  6  amperes,  lamps  of  the 
same  voltage  taking  10  amperes,  and  lamps  of 
50  volts  and  8  amperes,  are  all  compared  the 
one  with  the  other,  and  each  is  called  2  000 
candle-power,  which  is  manifestly  absurd.'  The 
current  and  pressure,  or  watts  per  lamp,  should 
be  given  in  all  specifications,  tenders,  and  con- 
tracts. 

For  lamps  of  2, coo  nominal  candle-power  No. 
6  wire,  American  gauge,  and  for  lamps  of  1,200 
nominal   candle-power  No.    8  American  gauge 


wire  is  used  for  the  leads.  Up  to  within  the 
past  two  years  the  insulation  known  as  "Under- 
writers' wire''  was  used,  but  lately  this  has  given 
place  to  much  superior  quality.  Unfortunately, 
there  is  still  room  for  improvement  even  on  the 
best  which  has  yet  been  supplied  in  Canada. 

A  very  short  experience  of  distribution,  on  the 
multiple  arc  system  demonstrated  that  lights 
singly  controlled  could  not  be  furnished  eco- 
nomically by  it  at  a  greater  distance  from  the 
central  station  than  a  quarter  of  a  mile  radius. 
The  three-wire  system,  invented  by  Dr.  John 
Hopkinson,  and  elaborated  by  Mr.  Edison,  was 
a  temporary  and  partially  successful  solution  of 
the  difficulty,  but  the  system,  although  it  greatly 
reduced  the  quantity  of  copper  neces-ary,  only 
increased  the  radius  of  distribution  on  a  paying 
basis  by  another  quarter  of  a  mile,  and,  while 
satisfactory  for  thickly  populated  towns,  still 
left  the  distribution  of  light  in  suburban  districts 
or  openly  built  country  towns  as  far  from  attain- 
ment as  ever.  The  adoption  of  the  alternating 
current  system  of  distribution  solved  the  dif- 
ficulty. 

The  method  of  regulation  first  employed  for 
the  maintenance  of  equal  pressure  at  the  ends  ol 
the  feeders  in  the  three- wire  system  consisted  of 
placing  adjustable  resistances  or  feeder  equalizers 
in  each  circuit,  more  or  less  resistance  being  in- 
serted by  hand,  according  to  the  indications  of 
the  pressure  indicators.  Where  the  frames  of 
such  equalizers  were  made  absolutely  fire-proof, 
such  a  system  of  regulations  in  small  stations 
having  only  three  or  four  sets  of  feeders  radiat- 
ing from  it  was  in  a  measure  unobjectionable, 
but  when  it  came  to  the  distribution  of  several 
hundreds,  perhaps  thousands,  of  amperes  of  cur- 
rent, through  dozens  of  sets  of  feeders,  the  loss 
in  these  equalizers  became  a  serious  matter, 
and  perfect  regulation  was  difficult  of  attainment. 
In  several  cases  also  the  heating  of  the  equalizers 
was  the  origin  of  fires  which  resulted  in  the  burn- 
ing down  of  the  stations,  the  destruction  of  the 
Eclison  stations  in  Boston  and  New  Vork  being 
cases  in  point.  In  recent  practice  these  equal- 
izers have  not  been  used,  but  a  method  of  inter- 
lacing the  feeders  as  well  as  the  distributing 
mains  has  been  adopted,  necessitating  a  some- 
what larger  outlay  in  conductors,  but  not  involv- 
ing, as  in  the  other  case,  a  loss  of  energy  by  the 
heating  of  useless  resistance.  With  this  interlac- 
ing the  pressure  at  the  lamps  is  much  more  near- 
lv  constant  than  under  the  old  method. 

At  the  price  of  labor  and  fuel  and  the  selling 
prices  current  in  this  country,  it  may  safely  be 
said  that  the  economical  distribution  of  light  or 
power,  on  the  three-wire  system,  is  limited  to 
half  a  mile  radius  from  the  station  in  our  most 
thickly-populated  towns.  In  both  the  Unitea 
States  and  Canada,  distribution  by  this  system 
has  been  carried  out  on  a  much  wider  aiea  for 
a  limited  number  of  lights  and  under  special 
circumstances:  but  it  is  doubtful  if  there  is  a 
single  city  in  Canada  which  will  return  any 
dividend  on  the  necessary  investment  to  a  com- 
pany placing  low  tension  wires  carrying  a  press- 
ure of  even  300  volts  underground,  and  there 
are  not  more  than  six  cities  in  the  whole  Domin- 
ion which  will  yield  any  return  on  this  system 
with  over- head  wires,  unless  the  charges  for 
electric  lights  be  at  least  50  per  cent,  more  than 
the  current  prices  for  gas. 

In  the  method  of  distribution  by  high  tension 
alternating  currents,  the  converters  are  placed 
in  parallel  circuit.  As  shown,  the  high  tension 
current  from  the  dynamo  does  not  enter  the 
premises  of  the  consumer,  but  merely  pas-cs 
through  the  fine  wire  in  alternately  opposite 
directions,  and  generates,  by  induction,  a  low- 
tension  current  in  the  secondary  or  thick  wire 
of  the  converter  or  transformer,  which  induced 
current  is  carried  into  the  houses  and  through 
the  lamps. 

There  are  at  present  no  alternating  current 
motors  in  use  developing  large  powers,  but 
probably  before  many  months  have  elapsed 
machines  will  be  supplied  which  will  convert 
the  electrical  energy  of  alternating   current  into 
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power  with  high  efficiency.  Ganz  £  Co  ,  of 
Buda  Pesth.  have,  indeed,  nearly  completed  a 
station  from  which  to  distribute  power  by  A.  C. 
motors,  and  the  Westinghouse  Company  are  just 
completing  a  contract  for  A  C.  motors  for  mine 
working.  It  is  also  the  case  that  the  A.  C.  sys- 
tem will  no'  eas'ly  lend  itself  to  the  charging  of 
storage  batier  es,  without  a  complication  of  com- 
mutators and  oth^r  apparatus.  But  there  does 
not  appear  to  be  any  demand  for  the  charging 
-torage  batteries  except  what  can  be  supplied 
from  continuous  current  >tations  or  isolated 
plants  now  in  operation,  or  for  which  special 
dynamos  would  not  be  best  used  separate  and 
distinct  from  any  other  circuit. 


ANSWERS  TO  INQUIRIES. 


Editor  Electric  Age  :  Please  give  a  simple 
rule  for  computing  electrical  horse  power. 
What  power  can  I  get  from  a  wire  carrying  a 
current  of  ioo  volts  and  fifty  amperes  ? 

We-tmoreland.  Pa.  J.  C.  K. 

Answer — A  simple  rule,  employing  the  factors 
you  have  given,  is  to  multiply  the  voltage  by  the 
amperage,  and  dividing  the  result  by  746,  which 

too  X  5° 

in  this  case  would  be =  6.70,  which  is 

746 
the  horse    power.     Consult    any   of  the  recent 
books  on  electric  lighting  and  electric  power  for 
these  formulas. — Ed.  Electric  Age. 

Editor  of  the  Electric  Age  :     I  notice  that  on 


all  of  the  electric  ca-s  in  operation  here  the 
motion  of  the  armature  is  transmitted  to  the  car 
axles  by  cog  gearing.  Is  the  worm  not  good  for 
such  puipos 

Richmond.  Va.  Welsh. 

Answer — Worm  gearing  has  been  used  to  some 
extent,  and  with  satisfactory  resul's,  but  cog 
gearing  is  held  to  be  better. — En.   Klectric  Age. 

Elmore,  Lake  City — There  are  s-.veral  dry 
batteries,  of  more  or  less  merit,  on  the  market. 
One  of  the  most  efficient  that  we  know  is  Him- 
mer  &  Anderson  s,  which  can  be  restored  after  it 
has  been  worked  out,  by  pouring  in  a  small 
quantity  of  liquid  which  is  absorbed  by  the 
carbon  element.  The  Burn'ey  battery  is  an- 
other good  one  — Ed.  Electric  Age. 

Editor  of  Electric  Age  :  I  am  much  inter- 
ested in  the  articles  you  publish  from  time  to 
time  aboutthe  EdBon-Lalande  battery.  I  would 
like  to  ask  if  there  is  any  local  action  in  the  cell, 
and  if  its  value  has  ever  been  determined  ? 

Troy.  N.  V.  A  Student. 

Answer — The  local  action  of  the  Edison  La- 
lande  cell  is  le-s  than  one  half  of  one  per  cent. 
In  other  words,  this  means  that  more  than  nine- 
ty-eight per  cent,  of  the  theoretical  amount  of 
power  contained  in  the  zinc  is  obtained  in  prac- 
tice— Ed.  Electric  Age. 

F.  A.  M  — A  transformer  is  a  device  used  on 
electric  light  circuits  for  transforming  alternating 
cu-rents  of  high  pressure  to  lower  pressure. 
This  is  the  use  to  wh  ch  they  are  put  in  practice. 
An  induction  coil  is  a  transformer,    but  the  re- 


sults are  the  reverse  :  that  is  a  current  of  small 
pressure  is  transformed  into  one  of  high  pres- 
sure.— Ed.  Electric  Age. 

R.  J.  Williams.  Chicopee  Falls. — An  alterna- 
ting current,  sent  through  a  self-exciting  dvnamo, 
will  drive  it  continuously  as  a  motor.  The  sud- 
den reversals  of  magnetization,  ho  we. en  are 
liable  to  cause  injurious  heat  unless  the  cores 
are  thoroughly  laminated  — Ed.  Electric  Age. 


The  Passive  State  of  Irox  and  Steel. — In  a 
paper  on  this  subject  recently  read  before  the 
Royal  Society,  Mr.  Thomas  Andrews  gives  ihe 
results  of  his  latest  investigations  in  this  direc- 
tion. The  results  afford  an  indication  that 
magnetization  of  comt  arativelv  low  intensity, 
acting  during  considerable  periods  of  time, 
exerts  only  a  limited  modifying  influence  on  the 
passivity  of  iron  or  steel  in  the  co'd,  though  the 
influence  i-  discernible  when  employing  a 
delicate  gdvanometer.  Macnetizatkn,  with 
the  nitric  ac'd  at  a  higher  temperature,  produces 
a  quicker  effect.  In  a  recent  les^aich  by  the 
author,  en  ■  I  ltctro  Chemical  Fffects  on  Mag- 
netizing Iron.''  ii  w?s  noticed  that  1<  cal  currents 
were  set  up  between  the  po'ar  teminals  ard 
central  portions  of  st<  el  m:  gne  s  exio-cd  ?s 
electrodes  ;  and  his  class <  f  lecal  action,  together 
with  the  slight  alteration  of  the  physical  stn  c- 
ture  of  the  magnet  bars  conseqivnt  on  their 
magnetization,  'may  possirly  be  involved  in 
producing  ihe  effects  due  to  magnetism  on 
passive  steel  or  iron  in  concentrated  nitr  c  acid. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS  ISSUED  JULY  15. 
1890. 


432.040.  Electric  Stop-Motion  for  Warping 
Machines.  John  P.  Hashm.  Wilmington,  Del., 
assignor  of  seven-tenths  to  Francis  E.  Gallagher, 
Samuel  L.  Foster,  and  John  T.  Ahrens,  all  of 
same  place.     Filed  Sept    28,  1889. 

432.049.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Thom- 
son-Houston Electric  Company,  of  Connecticut. 
Original  application  tiled  June  29.  1887.  Divi- 
ded and  this  application  filed  April  26,  1890. 

432.050.  Induction  Coil  or  Transformer. 
Carl  E.  Kammeyer.  Eau  Claire,  Wis.  Filed 
April  1,  1890. 


NO.    432,209. —ELECTRIC    CLUTCH. 

432.053-  Electric  Meter.  Philip  H.  Korst, 
Racine,  Wis.     Filed  May  27,  1S89. 

432,063.  Trolley.  William  C.  Miller,  Albany, 
N.  Y.     Filed  April  8,  1890. 

432,095.  Electric  Railway  Switch.  William 
D.  Swart,  Boston,  Mass.      Filed  Nov.  13,  1889. 

432,098.  Telegraphic  Relay.  John  M.  Tre- 
ber,  Louisville.  Ky.     Filed  April  7,  1890. 

432,131.  Current  Regulator  or  Rheostat. 
Otto  Fleming,  Philadelphia,  Pa.  Filed  March 
27,  1890. 

432,136.  Electrically-Propelled  Yehicle.  Ru- 
dolph M.  Hunter.  Philadelphia,  Pa.  Original 
application  filed  Mar.  18,  1886.  Divided  and 
application  filed  Feb.  8,  1S89.  Again  divided 
and  this  application  filed  Mar.  27,   1890. 

432,142  Electric  Locomotive.  Walter  H. 
Knight,  New  York,  N.  Y.      Filed  Feb.  24,  1885. 

432,169.     Dynamo  Electric  Machine.     Frank 


A.  Perret,  Brooklyn.  N.  Y.      Filed  Feb.  24,  1S90. 

432  197.  Electric  Cigar- Lighter.  Robert 
Graham,  Reiding,  Mass.      Filed  April  7,  1S90. 

432,202.  Electrode  for  Secondary  Batteries. 
James  F.  McLaughlin,  Philadelphia,  Pa.  Filed 
Dec.  19,  1S89. 

432.204.  Means  for  Electric  Locomotion. 
James  F.  McLaughlin,  Philadelphia,  Pa.  Filed 
Jan.  30,  1890. 

432.205.  Electric  Heater.  James  F.  Mc- 
Laughlin, Philadelphia,  Pa.     Filed  Feb.  1,  1890. 

432.206.  Commutator  Brush.     James  F.  Mc- 


XO.     432,310.— ^REGILATIOX  OF  ARC    LIGHT    CIRCl 'TS 

Laughlin,    Philadelphia,     Pa.     Filed    Mar.    19 
1890. 

432.207.  Electric  Switch.  James  F.  Mc- 
Laughlin, Philadelphia,  Pa.  Filed  April  1 7. 
1S90 

432.208.  Electric  Motor  Car.  James  F.  Mc- 
Laughlin, Philade'phia,  Pa.    Filed  Apr.  19,  1890. 

432.209.  Klectric  Clutch.  James  F.  McLaugh- 
lin.  Philadelphia,  Pa.    Filed  Apr.  26.  1890. 

432,215.  Apparatus  for  Detecting  Short  Cir- 
cuits. Harvey  Redding,  Everett,  Mass.  Filed 
Apr.  14,   1S90. 

432,234.  Electric  Switch.  Arnold  C.  Frey, 
Wilkinsburg,   Pa.     Filed  Jan.  16,  1S90. 

432.237.  Electrically  Propelled  Yehicle.  John 
W.    Henderson,   Philadelphia,    Pa.    assignor   to 


the  E'ecric  Car  Company  of  America,   of  Penn- 
sylvania      Filed  Mar.  26,  1S90. 

432.277.  Current  Regu'ator  or  Rheostat. 
George  B.  Massey,  Phi  adelphia.  Pa.,  assignor 
to  Otto  Fleming,  same  p'ace.  Fi  ed  Apr.  2, 
1890. 

432. 2s4  E  ectric  Arc  Lamp.  Edwin  C.  Rus- 
sell,  Boston,  Mass.     Fi'ed  Mar.    5.  1890. 

432.310.  Regulation  of  Arc  Light  Circuits. 
Daniel  Higham,  boston,  Mas  ,  assignor  to  the 
Higham  Pa  ent  Right  Company,  Rcckland.  Me. 
Filed  Nov.  23.  1889. 

432,345.  Multiplex  Electric  Locomotive. 
Charlc?  J.  Yan  Depoele,  Lynn,  Mass.  Filed 
Mar.   11.  1S89. 

432,387.  Armature  of  Dynamo  Electric  Ma- 
chines. Oscar  A  Enholm.  New  York,  N.  Y. 
assignor,  by  direct  and  mesne  assignments  of 
one  half  to  Julius  M.  Heyman,  same  place,  and 
Emmanuel  Duretde  Brie,  Cognic,  France.  Filed 
Nov.  23.  1889. 


XO.    432,416.— COXDtIT  FOR  ELECTRIC  OR  CABLE 
RAILROADS. 

432,416  Conduit  for  Electric  or  Cable  Rail- 
roads John  Lynch,  Washington,  D.  C.  Filed 
May  11,  1889. 

432,453.  Printing  Telegraph.  Wil  iam  W. 
Tayli  r,  Mansfield.  Mass..  assignor  of  one-half 
to  Ellen  Maria  Leavens,  Providence.  R.  I  File  1 
Nov    23,  1889. 

432,462.  Graphophone.  John  H.  White, 
Washington,  D.  C.     Filed  Dec.  23.   1  • 

432.50a      Armature.       Edmund     Wagemann, 
Little  Rock    Ark.,  assignor   of  six  sevenths   to 
John   D.    Adams.    Dean    Adams.  Oscar    Davis, 
John  W.  Davis,   Horace  G.    Allis,    and  John  B 
Jones,  all  of  the  same  place.   Filed  Sept.  24. 

432,501.  Electric  Car.  Edmund  Wagemann. 
Little  Kock.  Ark..  as>ignor  of  six-sevenths  to 
John  D.  Adams.  Dean  Adams.  Oscar  Davis, 
"John  W.  Davis,  Horace  G.  Allis.  and  John  B. 
Jones,  all  of  the  same  place    Filed  Oct  171^9- 
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ACCI'MLLATORS      AT      THE        Bf.KLIN        TELEGRAPH 

Office. — In  a  paper  recently  read  before  the  Elek- 
trotechnischer  Yerein,  Herr  Strecker,  chief 
engineer  to  the  German  Imperial  Telegraph  De- 
partment, gave  a  br.ef  account  of  the  accumula- 
tors, which  have  been  installed  in  Berlin  in 
connection  with  the  telegraph  service.  In 
October  last  a  ba'tery  of  25  Tudoraccumulators, 
havi  ig  a  capacity  of  25  ampere  hours,  was 
installed  at  the  Berlin  telegraph  offices.  The 
cell's  are  charged  with  a  current  of  7  amperes  by 
a  shunt-wound  Siemens  machine,  driven  by  a 
5  horse-power  Otto  engine.  The  current  is  con- 
veyed to  the  central  office,  distant  1.7  kilometre, 
by  means  of  a  seven  wire  cable,  each  wire 
having  5  ohms  resistance.  Only  three  wires  at 
present  used,  and  they  convey  the  current  in  the 
following  manner:     The  first,  starting  from  the 


eighteenth  cell  of  the  battery,  supplies  36  circuits 
at  3»  volts  :  the  second,  starting  from  the  twen- 
tieth cell,  supplies  12  circuits  at  40  volts  ;  the 
thirl  stuts  from  the  last  cell  of  the  battery,  and 
supp  ies  13  circuits  at  50  volts,  s:x  circuits  at 
60  volts,  and  one  circuit  at  80  volts.  In  the  two 
last  circu  ts  10  and  30  primary  eels  respectively 
are  added  to  the  secondary  eel  s  These  68  lines 
comprise  41  Morse  and  27  Hughes  circuits  The 
negative  pole  of  the  battery  is  connected  to 
earth.  The  average  discharge  is  at  the  rate  of 
6d  milli-amperes,  so  that  the  accumulators  can 
supply  this  from  30  to  40  days,  although,  as  a 
matter  of  fact,  they  are  charged  every  ten  days. 
The  charging  is  effected  in  the  following  manner: 
— The  dynamo  is  switched  on  to  the  accumula- 
tors through  very  high  resistance,  so  that  the 
cha'ging  current  is  at  first  very  small  indeed.    A 


wire  is  taken  from  the  centre  of  the  battery  to 
earth  through  a  volimet  r,  and  when  the  E.  M.F. 
rises  by  about  2  volts,  the  engineer  in  charge, 
by  means  of  a  switch  switches  out  a  cell  from 
the  telegraph  circuits,  still  leaving  it  in  the 
charging  circuits.  The  charging  current  is  then 
increase!,  and  as  the  E  M.F.  rises  still  further 
more  cells  are  switched  out.  The  reverse  pro- 
cess is  gone  through  on  stopping.  The  dilter- 
ence  of  potential  on  the  telegraphy:  circuit  during 
the  charging  operations  is  kept  so  uniform  that 
no  complaints  have  ever  been  received  from  the 
central  office.  Since  the  eel's  were  first  employed 
in  the  beginning  of  October,  1889,  they  have 
worked  in  an  irreproachable  manner,  and  the 
authorities  are  so  satisfied  with  them  that  they 
now  propose  to  adopt  them  on  a  far  larger 
sca'e. 


FOR   SALE. 


One  15-Light,  50-Volt.  Dynamo 
"  25  "  50  " 
"  50  "  50  " 
"  75  "  110  " 
"100  "  110  " 
"150  "  110  "• 


INCLUDING  LAMPS  AND   HOLDERS. 


I.  W.   C0LBURN   &   CO., 

F1TCHBURC,     MASS. 


T"£  WESTON  STANDARD 

Voltmeters  and  Ammeters. 


CALICRAPH 

GREATEST  SPEED! 
BEST    FOR     MANIFOLDINC. 


100,000  Daily  users. 


&im£;r&co-*-t. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 


Weston  Electrical  Instrument  Co. 


Send  for  Illustrated    Catalogue. 


114  William  St.,  NEWARK,  N.  J. 


THE    MOST    DURABLE. 

Single  Case,        No.  1,  .  .  S70.00 

Double  Case,        "    2,      -  -  -  85.00 

New  Special,        "3,  -  -  -    100.00 

For  account  of  speed  contests  and 

Circulars,    address 

THE    AMERICAN    WRITING    MACHINE    CO., 

HARTFORD,   CONN. 

BRANCH   OFFICES:     237   Broadway,  N ew  York. 
14    West    4th    Street,    Cincinnati,    O.    . 
1003  Arch  Street,  Philadelphia. 

English   Factory,  Coventry,  England. 


EDISON    LAMPS, 

M    TO    SS    CAXTDT-E    POWER. 

S^     TO    40    VOLTS. 


For    Batterv    or    Dvnamo. 

These  Lamps  can  be  used  in  series   on   dynamo  circuits 
for  all  kinds  of  decorations  and  displays. 

WE  WILL  SEND  FREE.  CATALOGUE  E. 

which  givci  prices  and  descriptions  of  lamps,  and  directions 

h:w  to  make  a  cheap  battery 

to  ran  them.      Any  intelligent  boy  can  make  these  bat terie 
under  these  directions. 

EDISON  LUMP  CO.,  Harrison,  N.J. 


PATENTS 

OBTAINED  IN  UNITED  STATES.  CANADA,  GREAT  BRITAIN. 

AND  AIX  FOBEIGN   COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  and   Reports  as  to  validity.     Searches  made.     In- 
fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.   Advice  on  Patent  Laws,  etc. 
Twenty  years*  experience. 

R.  A.  KELLOND,  Solicitor  &  Expert, 

Offices,  <i3  Broadway,  X.  Y. 

Branches:  Washington.   D    C,  and  Montreal,   Canada. 
Agencies  in  all  Foreign  capitals. 


Outfits   to   run    INCANDESCENT    LAMPS   from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 

JJ±S.     H.     MASON, 

Manufacturing  Electrician, 

Office,    63    Broadway,    New    York. 

Factory.  118-120   PARK  AVE..  BROOKLYN.   N.  Y 


The  DOUBLE  CYLINDER  LAW  BATTERY 

The  Standard  for  all  Open  Circuit  Work. 
ITS    NINTH    YEAR. 

The  Negative  Element  has  147  square  inches  of  surface,  which 
is  more  than  double  the  surface  found  in  any  other  !  The  C.  11 
contains  2X  pints  of  solution,  which  is  nearly  double  that  in  any 

other  cell ! 


The  Largest  Order  the  U,S,  Gover.  ment 

*-ver  Placed  for  Writing  Machines  was  for  the 


.. 


National 


ii 


TYPE 
WRITER 


Irrespective    of  price,   the    BEST   and    MOST 
COMPLETE  Writing  Machine  Made. 

Price,  including        0CA    flft 

Portable  Office  Case.    vQUlUU 


$60.00 

I  \  I  IC\   HI  At  him:  guaranteed. 

NATIONAL  TYPE  WRITER  CO, 

Manufacturers  and  Sole  Agents, 

715  719  Arch  St..  Philadelphia.  Pa..  U.S.A. 

Send  for  illustrated  Pamphlet,  giving  fac-simile 
of  keyboard. 


\y,  ins.  square,  1%  ins.  high. 

No  Running  over  or  Creeping  Salts.     No  Evaporation.    No 

Corrosion.  No  Renewal  of  Negative  Element.    Requiring 

No  Care.  Costing  nothing  for  Renewals  except  for  Zinc 

and  Solution    a  trifle  I  in  from  two  to  four  years. 

White  Flint  Glass  Jar.  Black  Rubberoid  Cover. 

Lock   Seal  Top.     Pure   Zinc.      Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Battery  is  kept  in  stock  and  for  sale  by  all 
reliable   supply   houses. 

(Geo.  L.  Hkszei,  San  Franci-co.  Cal.,  for  Pi 
:  IChas.  A.  sikei  i  it.  Mud...  f"i  Detroit. 


AGENTS 


THE  LAW  TELEPHONE  CO.,  Sole  Makers, 


85  JOHN  STREET 


NEW    YORK. 


THE    ELECTRIC    ACE. 


CROSBY  DRY  BATTERIES, 


Electromotive   Force,  1.55  Volts. 


FOR   OPEN   CIRCUIT  WORK. 


Current  1  to  10  Amperes. 


Advantages  of  the  Crosby  Dry  Battery  for  Open  Circuit  Work. 

The  CROSBY  DRY    BATTERY   ia  the    best  Open   Circuit   Battery  in  the   market.    It  possesses  all  the  adva: 
claimed   for   any  Open   Circuit   Battery,  and    is   capable   of  performing  more   work  than  any  other.     In  addition  to  tl  the  most 

reliable,  most  compact,  most  durable,  and  simplest  cell  yet  discovered.  It  is  so  constructed  that  it  is  not  destroyed  or 
seriously  injured  by  short  circuiting,  and  we  are  prepared  to  prove  at  any  time  that  its  power  of  recuperation  is  proportionately 
greater  than  that  of  any  other.  For  Electric  Bells.  Gas  Lighting,  Burglar  Alarms,  Annunciators,  Telephones.  Microphones,  Medical  Electrical  Purp' "■-  -  E  trieal 
Clocks  and  all  the  uses  to  which  Open  Circuit  Batteries  may  be  put,  it  has  no  equal,  whether  it  be  compared  with  Liquid  or  other  Dry  Batteries. 
We  guarantee  depolarization,  absence  of  offensive  crystallization  and  perfect  cleanliness. 

The  CROSBY  BATTERY  is  the  only  Dry  Battery  sold  semi-charged.    It  does  not  work  until  wanted. 


-  '.*.. 


Tin     pi  eferenee    as    between   Liquid 
and   Dry  Batteries  should  alway- 

to  the  latter,  provided  the  amount 
of  working  power  required  and  a  constant 
eon  is  i  can  be  obtained.  No  form  of 
Dry  Eattery  lias  asyet  l>een  placed  before 
the  ;  lie,  except  the  Crosby  Dry  Eat- 
tery, which  will  do  the  work  of  We* 
Batteries  and  give  a  constant  supply  of 
Electricity  sufficient  for  reliable  Cpen 
Circuit  work  at  all  times.  The  ad- 
vantages of  a  Dry  Battery  are  obvious, 
because  Wet  Batteries,  of  whatever  form, 
are  constantly  giving  out  offensive  odors 
and  spoiling  everything  with  which  their 
fumes  come  in  contact.  They  are  dis- 
-  -eable  and  uncleanly  machines,  un- 
sightly in  appearance  and  easily  broken 
and  injured.  The  Crosby  Dry  Battery 
is  perfectly  clean,  emits  no  destruct- 
ive gases  or  acids,  and  after  once  1 

bed,  requires  no  atten- 
tion whatever,  while  the  Liquid  Batteries 
are  frequently  in  need  of  being  cleaned, 
and  the  solution  used  must  constantly  be 

The  Crosby  Battery  is  not  affected 
by  temperature;  whether  hot  or  cold,  it 
jally  capable  of  performing  the  work 
for  which  it  is  intended. 

The  Crosby  Dry  Battery  is  only  in- 
tended for  Cpen  Circuit  Work.  If.  how- 
through  an  accident,  it 
Short  Circuited,  it  recoups  itself. 
This  cannot  be  said  with  equal  truth  of 
any  other  Dry  Battery  known. 


Crosby 
Electric  Company. 


SEM 


MAR*, 


CROSBY  DRY  BATTERY, 

(Patented  April  2d,   1889.) 

:n\:e"w    tork,   tj.  s.  .A. 


This    Battery    is    Sold   Semi-Charged. 

To  Fully  Charge  Battery  .-—Remove  the  cover  and  pourin 
SLOWLY  through  the  holes  in  the  top  ONE  GILL  of  pure  water,  divided 
equally  between  "the  two  holes.  In  a  few  minutes  the  battery  will  be  ready  for 
nse.  If  found  necessary,  after^a  loDgperiod^of  service,  the  batten'  may  be 
recharged  in  the  same  manner  To  preyent~corrosion,  care  should  be  taken 
not  to  wet  the  brass  connections. 


The  Crosby  Dry  Batteries  are  manu- 
factured in  different  sizes  and  forms, 
to  suit  the  needs  of  different  purehas 
The  quantity  of  current  required  for  any 
given  work  can  be  secured  by  a  change  in 
the  form  and  size  of  the  battery. 

In  instances  where  very  low  in- 
ternal resistances  is  desired,  as  in  tele- 
phone work  and  for  medical  electrical 
purposes,  the  rectangular  form  is  the 
better. 

The  quantity  of  current  in  the  Crosby 
Dry  Batteries  varies  from  one  to  ten 
amperes,  according  to  the  size  and  shape, 
while  the  electromotive  force  remains  con- 
stant at  1.55  volts. 

To  use  the  Crosby  Dry  Battery  is  to 
approve  and  indorse  it.  It  will  give  per- 
fect satisfaction.  Comparison  with  other 
batteries  shows  its  superior  qualities. 

Dr.  Schuyler  S.  Wheeler,  in  writing 
of  the  Crosby  Dry  Battery,  says  :  'I 
have  examined  the  Batteries  sent  to  me 
from  your  office,  and  take  pleasure  in  as- 
suring you  that  you  are  manufacturing  a 
first-class  Battery  for  Open  Circuit  Work 
which,  for  convenience  and  portability, 
has  no  equal.  Its  qualities  of  simplicity 
of  construction,  cleanliness,  finish  and 
general  adaptability  to  the  work  which 
such  batteries  have  to  perform  are  at  the 
same  time  equal  to  those  of  any  batter 
yet  brought  to  my  notk 


Office  of  Flemming's  E  'Iedical  Instrument  Hantfactoky.  No.  1009  Aech  Stbeet,  Philadelphia,  Mjlp.ch  8,  1890. 

CROSBY  ELECTRIC  COMPANY,   SEW  YORK: 

Gentlemen  :  The  opportunity  of  expressing  to  you  my  views  in  reference  to  the  Dry  Cells  made  by  your  firm  gives  me  great  pleasure,  and  I  do  not  hesitate  in 
descriiiiug  my  experience  with  some  of  them.  I  charged  and  connected  one  of  your  No.  2  square  cells  with  one  of  my  rapidly  interrupted  4-ohm  resistance  primary  coils, 
starting  it  January  28,  1890,  at  4  P.  M„  kept  running  all  night  and  following  day.  January  29,  when  at  1  P.  M.  it  became  accidently  short-circuited,  and  remaining  so  until 
6  P.  ML  The  cell  was  then  released  and  allowed  to  recuperate  'till  January  30;  7.30  A.  ML,  started  again,  and  left  ruining  until  February  13,  stopping  during  night  time. 
Thus,  in  defiance  of  a  two-hour  short  circuit,  the  cell  functionated  =  371  itive  hours,  a  result  never  before  attained  in  all  my  experience  with  open  circuit  battery 

cells.     The  same  cell,  being  recharged  afterwards,  still  retains  its  working  capacity,  apparently  as  good  as  previous  to  its  testing.        Very  respectfully. 

[Copt.]  (Signed)        Otto  Flemsilng. 
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EXTRAORDINARY. 


Our  illustrated  articles  this  week  are  of  un- 
usual value  and  interest.  The  illustrations  of  the 
Western  Uuion  Building  and  the  operating  room 
after  the  fire  will  excite  at  once  great  attention 
and  interest.  They  are  reproduced  from  photo- 
graphs taken  especially  for  the  Electric  Age  ; 
hence  they  represent  accurately  the  actual  ap- 
pearance of  the  exterior  of  the  seventh  floor  of 
the  building  and  the  operating  room  after  the 
fire  finished  its  work.  They  were  the  only  pho- 
tographs taken,  and  are  therefore  the  only  au- 
thentic and  reliable  records  in  existence. 

The  article  on  the  systems  of  laying  wires  un- 
dergound  in  Paris  is  timely,  and  will  be  read 
with  profit  by  those  interested. 

In  the  description  of  the  Verity  Safety  Cut-out 
a  very  valuable  fact  is  made  prominent.  Mr. 
J.  G.  S.  Cunnington,  the  inventor  of  the  cut-out, 
has  discovered  that  when  fuses  are  coated  with 
grease,  rosin  or  a  similar  compound,  the  fuse 
will  melt  at  its  normal  point,  whereas  fuses 
not  so  coated  become  oxidized  and  in  this  con- 
dition will  carry  50  per  cent,  greater  current 
than  that  required  to  melt  it  when  coated.  In 
other  words,  this  means  that  a  fuse  calculated  to 
melt  at  a  certain  temperature  will,  in  reality, 
not  yield  until  a  50  per  cent,  greater  current 
flows.  This  margin  might  in  many  cases  result 
in  disastrous  consequences.  This  is  a  very  im- 
portant point  to  be  settled  and  should  receive 
the  careful  attention  from  experimenters  that  it 
deserves. 

The  New  Western  Union  Office.  —  It  has 
been  decided  to  rebuild  the  stories  above  the 
fifth  of  the  Western  Union  building  and  remodel 
that  part  of  the  structure.  The  mansard  roof 
and  the  tower  are  to  be  abandoned,  and  instead, 
the  new  walls  will  be  carried  up  straight  and 
the  roof  flat.  The  portion  to  be  rebuilt  will  be 
four  stories  high,  making  nine  stories  in  all 
above  ground.  The  property  on  Dey  street, 
abutting  the  main  structure  will  be  carried  up  to 
the  full  height  of  the  latter  and  made  a  part 
of  the  same.     These  improvements  will  give  a 


great  deal  of  additional  space,  and  two  of  the 
new  stories  are  to  be  used  as  operating  rooms. 
The  battery  room  is  to  be  located  in  the  cellar. 
In  this  latter  connection  the  thought  forces  itself 
upon  us  that  the  danger  that  was  always  present 
in  the  old  building  need  not  be  allowed  to  exist 
in  the  new.  In  the  remodelled  building  it  will 
be  necessary  to  re-run  all  of  the  wires.  If  they 
run  the  same  way  as  the  old,  that  is  not  confined 
to  fireproof  channels,  the  danger  of  communicat- 
ing fire  to  the  building  in  case  the  wires  catch 
fire  will  still  exist.  The  use  of  fireproof  con- 
duits such  as  manufactured  by  the  Interior  Con- 
duit and  Insulation  Company  for  the  purpose  of 
containing  and  enveloping  the  wires  would  ren- 
der a  fire  from  the  cause  named  an  absolute  im- 
possibility. It  is  reasonable  to  say  that  if  these 
conduits  had  been  used  in  the  old  building  the 
heart  of  the  telegraph  system  of  the  We-tern 
Union  would  not  have  been  so  completely  para- 
lyzed as  it  was  on  the  18th  instant. 

Fireproof  Buildings, —It  is  really  amusing  to 
read  the  comments  on  the  fire  resisting  qualities 
of  the  Western  Union  building  indulged  in  by 
the  general  press.  Even  some  of  the  technical 
papers  have  taken  up  the  cry  from  hearsay  and 
proceed  to  discourse  on  a  subject  they  evidently 
know  nothing  about,  excepting  what  they  have 
read  emanating  from  the  brain  of  s«  me  imagina- 
tive reporter  who  writes  on  "space."  A  techni- 
cal journal  introduces  an  article  on  the  subject 
with  the  heading:  "The  Problem  of  Fireproof 
Buidingsst.il  Unsolved."  The  fact  is  the  fire 
in  the  Western  Union  building  has  not  in  any 
degree  un-ettled  the  problem  ;  and  nobody's  faiih 
in  absolutely  fire  proof  buildings  need  be  shaken 
in  the  least.  If  the  building  were  not  fireproof 
how  does  it  happen  that  it  still  stands?  Theie 
is  a  va-,t  difference  between  the  furniture  contain- 
ed in  a  building  and  the  building  itself.  Had  it 
been  that  the  building  was  not  fireproof  then  >n 
place  of  the  immense  pile  that  yet  stands  there 
would  be  nothing  on  the  corner  but  a  lot  of 
rubbish.  Architects  ought  to  turn  their  attention 
now  to  rendering  these  fire  proof  buildings  water- 
proof too.  It  may  not  always  be  desirable  to 
have  waterproof  buildings,  especially  when  oc- 
cupied by  conce  ns  with  large  capitalization, 
but  it  would  be  a  great  satisfaction  to  many 
people  to  know  that  buildings  could  be  made 
waterproof  as  well  as  fireproof. 

Electric  Light  at  all  Hazards  — The  great 
question  "Shall  New  York  hereafter  be  lighted 
by  electricity  or  gas  ? "  has  at  last  been  settled 
—  for  a  time  at  least.  We  pointed  out  some 
time  ago  that  the  people  of  New  York  would  not 
consent  to  the  return  to  the  gas  lamp  in  place  of 
the  electric  light,  and  we  are  glad  to  see  that  the 
sentiment  of  the  people  is  so  fully  represented 
in  the  Gas  Commission.  The  appropriation  for 
street  lighting  was  not  sufficient  to  meet  the  ex- 
pense of  using  all  of  the  electric  lights,  so,  in 
order  to  keep  within  the  limit  and  at  the  same 
time  have  the  electric  light,  the  number  of  lights 
to  be  used  was  reduced.  The  first  city  of  the 
continent  should  set  the  example  in  all  things, 
including  electric  lighting.  Instead  of  that  there 
are  scores  of  small  towns  throughout  the  coun- 
try who  show  greater  enterprise  and  liberality 
in  the  matter  of  electric  lighting  than  does  the 
metropolis. 

Strange  Coincidence. — It  is  a  coincidence 
worthy  of  special  remark  that  fire  should  have 
visited  the  present  and  former  headquarters  of  the 
Western  Union  Telegraph  Company  within  one 
week.  Before  the  telegraph  company  moved 
into  its  present  building  it  occupied  the  structure 
at  145  Broadway,  corner  of  Liberty  street  In 
the  latter  building  fire  occurred  on  July  25th, 
just  one  week  after  fire  at  195  Broadway.  The 
successive  occunence  of  events  in  one  way  or 
another  connected  are  mysteries  entirely  beyond 
the  power  of  the  human  mind  to  fathom. 

The  Electric  Light  in  Germany. — A  Dresden 
syndicate  has  obtained  a  concession  under 
which  it  will  supply  168  towns  in  Saxony  with 
electric  light. 


THE    ELECTRICAL    DIRECTOR    OF    THE 
WORLD'S   FAIR. 


It  is  very  gratifying  to  note  the  keen  interest 
taken  in  every  branch  of  electrical  industry  in  the 
movement  to  secure  the  selection  of  Mr.  J.  P. 
Barrett  as  the  head  of  the  electiical  d  partment 
of  the  World's  Fair.  As  is  well  known,  Mr. 
Barrett  is  the  electrician  for  the  city  of  Chicago, 
and  a  more  efficient  and  energetic  officer  does 
not  live.  The  enthusiasm  with  which  his  name 
has  been  received  in  connection  with  the  pro- 
posed responsible  position,  is  unmistakable  evi- 
dence of  the  faith  entertained  in  Mr.  Barrett's 
ability  to  fill  the  position  efficiently.  Another 
fact  in  this  connection  is  worth  special  mention. 
There  is  entire  unanimity  in  the  electrical 
field  on  the  question  of  the  fitness  of  the  appoint- 
ment. Corporations  and  individuals,  prominent 
in  electrical  affairs,  with  one  accord  endorse  him 
as  the  proper  person  to  head  the  great  depart- 
ment. There  is  no  opposition  whatever,  and 
the  petition  in  favor  of  his  appointment  is  te- 
ceiving  the  names  of  persons  prominent  in  the 
electrical  field  in  all  parts  of  the  country.  The 
great  electrical  corporations  are  in  favor  of  his 
appointment,  and  we  notice  on  the  petition  the 
names  of  many  persons  of  prominence  who 
would  not  affix  their  names  to  such  a  document 
unless  they  knew  that  the  person  directly  con- 
cerned was  thoroughly  efficient.  With  such  a 
galaxy  of  names  in  his  favor  it  hardly  seems  p  s- 
sible  that  Mr.  Barrett's  appointment  can  be  other- 
wise than  assured.  The  eastern  interests  are  as 
hearty  in  their  indorsement  of  Mr.  Barrett  as 
are  those  nearer  and  at  his  home. 

In  this  connection  we  have  just  received  the 
following  letter  from  Mr.  F.  W.  Jones,  Assistant 
General  Manager  and  Electrician  of  the  Postal 
Telegraph-Cable  Company  : 

New  York,  July  28,  1890. 
T.  R.  Taltavall,  Esq., 

Editor  Electric  Age. 

Dear  Sir :  The  nomination  of  Mr.  J.  P.  Bar- 
rejtt,  Electrician  of  the  City  of  Chicago,  for  the 
position  of  Manager  of  the  Electrical  Department 
of  the  Columbian  Exposition,  is,  in  my  opinion, 
eminently  wise  and  fitting,  and  from  a  long  ac- 
quaintance with  Mr.  Barrett  I  am  thoroughly 
convinced  that  his  selection  would  secure  a  man 
who  would  deal  out  even-handed  justice  to  all 
parties  interested,  coupled  with  a  patient  ear 
for  all  complaints,  and  a  courteous  attention  to 
the  wants  of  the  largest  and  smallest  exhibitors 
alike.  His  executive  ability  is  vouched  for  by 
his  present  responsible  position,  and  is  too  well 
known  to  require  any  comment  at  my  hands. 
Yours  very  truly, 

F.  W.  Jones. 

A  Lecture  from  the  Mayor. — Mayor  Grant 
wrote  a  letter  a  few  days  ago  to  the  Fire  Com- 
missioners lecturing  them  for  their  inaction  in 
the  matter  of  getting  the  fire  department  wires 
underground.  He  closes  his  letter  by  saying 
that  he  hopes  that  he  will  not  be  again  obliged  to 
call  their  attention  to  the  matter,  and  that  the 
wires  will  be  removed  from  the  poles  at  a  very 
early  date.  Judging  from  the  tone  of  his  lan- 
guage Mayor  Grant  may  be  compelled  to  do 
something  unpleasant  if  the  Fire  Commissioners 
do  not  stir.  The  language  he  uses  reminds  one 
very  much  of  a  mother  administering  a  caution 
to  her  child. 

Electric  Lighting  for  Beginners. — We  pre- 
sent on  another  page  the  third  of  our  series  of 
articles  on  "Electric  Lighting  for  Beginners." 
From  many  sources  we  have  received  expressions 
of  commendation  and  approval,  at  having  begun 
the  publication  of  these  articles,  as  there  was  a 
great  necessity  for  information  of  this  character. 
The  inlerest  that  has  already  been  manifested 
in  these  articles  has  inspired  greater  zeal  in  their 
preparation,  and  no  effort  will  be  spared  to  make 
them  valuable  to  the  thousands  who  are  anxious 
to  learn  something  about  the  method  of  lighting 
by  electricity. 


THE    ELECTRIC    AGE. 


THE  WESTERN   UNION   FIRE. 


The  illustrations  given  below  of  the  upper 
portion  of  the  Western  Union  building  and  of 
the  ruins  of  the  operating  room  are  reproduced 


is  seen  the  ruins  of  the  once  magnificent  switch 
board.  Nothing  of  this  was  left  but  the  lv  avy 
iron  beams  forming  the  frame  work. 

The  great  holes  noticed  in  the  ceiling  and  the 
walls,  give  further  evidence  of  the  great  heat 


THE  WESTERN  UNION  FIRE  — PICTURE  SHOWING  THE  DAMAGE  DONE  TO  GRANITE  TRIMMINGS  AND  WALLS  OF  OPERATING  ROOM  FLOOR. 


from  photographs  taken  by  Mr.  Thomas  R. 
Taltavall,  editor  of  this  paper,  after  the  destruc- 
tive fire.  The  exterior  view  was  taken  before 
the  fire  was  completely  extinguished,  the  black 
smoke  from  the  fire  engines  in  the  street  below 
rendering  it  necessary  to  watch  for  an  oppor- 
tunity between 
times  to  make  the 
exposure.  The  pic- 
ture shows  very 
distinctly  the  dam- 
age to  the  granite 
trimmings  on  the 
exterior  of  the  oper- 
ating room  floor. 
These  were  actual- 
ly melted  and  bro- 
ken off  in  large 
masses,  complete- 
ly ruining  theorna- 
mentation. 

The  operating 
room  picture  is 
most  interesting. 
It  was  taken  from 
a  position  near  the 
Broadway  and  Dey 
street  corner  of  the 
room,  and  the  ca- 
mera stood  on  a 
large  pile  of  debris 
— t he  ruins  of 
former  operating 
desks,  typewriters, 
instruments,  etc 
The  windows  in 
the  background 
look  over  the 
North  river  and 
Newjeisey.  The 
intense  heat  of  the 
fire  badly  warped 
the  four  massive 
pillars  at  the 
Broadway   end    of 

room,  one  of  which — out  of  plumb — is  seen  in  the 
picture  at  the  right.  Immediately  behind  thi^  pil- 
lar and  above  the  head  of  the  man  in  foreground 


and  resulting  ruin.  The  ceiling  was  constructed 
of  heavy  iron  beams  filled  in  with  bricks  and 
plaster.  After  the  fire,  masses  of  this  material 
were  continually  dropping  from  above,  render- 
ing it  dangerous  to  life  to  move  about  the  room. 
It  was   under  these   circumstances    that  these 


ments,  the  devastation  may  be  appreciated. 
Everything  inside  the  room  that  would 
burn  was  burned,  and  everything  that  would 
melt  was  melted — with  the  single  exception  of 
the  heavy  iron  frame  of  the  switch  board  and 
the  news  gallery. 

Even  these  were  twisted 
into  all  sorts  of  fantastic 
shapes.  The  large  tubes 
which  described  graceful 
curves  reaching  more  than 
half  way  to  the  ceiling, 
were  melted  down  to  the 
floor,  and  the  frame  work 
of  the  message  carrier 
system  went  down  with 
the  rest  in  the  general  des- 
truction 

Another  picture  of  the 
operating  room  was  tiken 
from  the  rear,  looking  to- 
wards the  Bioadway  end. 
In  this  picture  is  seen  the 
ruins  of  the  gallery  used 
by  the  Commerical  News 
Department,  which  con- 
sist of  a  few  twisted  and 
tumbled  down  iion  beams. 
Nothing  in  this  magnifi- 
cent room  was  left  but  the 
ruins  of  wh-it  it  once  was. 
The  frame  work  of  type- 
writers lay  scattered  in 
every  direction  in  utter 
confusion. 

Copies  of  the  two  photo- 
graphs from  which  the 
accompanying  illustra 
tions  were  made,  and  that 
giving  the  front  view 
the  room  can  be  had  a 
this  office  at  50  cents 
These  three   photographs   comprise  an 


each. 


interesting    and    valuable  memento  of  this  great 
fire.     They    were   the  only  photographs  taken 
hence   they   are   the   only  authentic  records  in 
existence  and  should  be   in    the  possession  oi 
every  one  interested 


THE  WESTERN  UNION   FIRE  — VIEW  OF  OPERATING  ROOM  AFTER  THE  FIRE,    LOOKING  TOWARDS  THE  REAR- 
SHOWN  AT  RIGHT.        DIMENSIONS  OF  ROOM    150x65  FEET,    21    FEET  HIGH. 


-RUNS  OF  SWITCH  BOARD 


pictures  were  taken.  When  it  is  remembeied 
that  in  this  room  before  the  fire  were  over  500  op- 
erating tables,  each  holding  four  sets  of  instru- 


The  place  where  the  fire  first  made  its  appead 
ance  in  the  operating  room  was  a  little  to  thl 
right  of  the  second  man  nearest  the  foregrounc 


THE    ELECTRIC     AGE. 


THE  FRAGER  CURRENT  METER  * 


The  following  is  a  brief  description  of  the 
latest  form  of  the  Frager  meter,  an  instrument 
which  is  largely  used  by  the  Paris  electrical 
supply  companies.  The  Frager  meter  consists 
of  an  electro  dynamometer,  whose  deflections 
afford  a  measure  of  the  energy  consumed,  a 
clockwork  arrangement  which  registers  at  stated 
intervals  the  energy  consumed,  and  a  train  of 
wheels  which  show  on  a  dial  the  product  energy  X 
time. 

The  electro  dynamometer  consists  of  a  fine  wire 
coil  A  (Fig.  i)  divided  into  two  halves.     This  coil 


FIG.     I. FRAGER    CURRENT    METER. 

is  suspended  from  a  torsion  wire  b.  and  is  en- 
veloped by  the  thick  wire  coil  B  B,  which  is 
wound  in  the  reverse  way  to  A.  The  torsion 
wire  b  is  kept  taut  by  the  adjustable  screw  v,  and 
it  is  connected  to  the  coil  A  through  the  tube  a, 
which  is  rigidly  attached  to  the  frame  of  the  coil 
and  to  the  index  needle  C.  The  thick  wire  coil 
is  in  series,  and  the  fine  wire  coil  is  in  shunt  with 
the  lamp  circuit.  The  action  of  the  fixed  coil  B 
upon  the  movable  coil  A    reduces   itself  to    a 


k      f"^ 


FIGS.     2    AND 


couple  the  moment  of  which  may  be  expressed 
in  terms  of  current  intensity  and  a  function  of 
the  angle  between  the  axis  of  the  two  coils,  as 
the  moment  of  the  opposing  couple  is  propor- 
tional to  the  angle  of  torsion,  the  position  of  the 
index  needle  is  a  measure  of  the  energy  in  the 
lamp  circuit. 

The  clockwork  mechanism  is  governed  by  a 
spiral  spring  seconds'  pendulum,  D,  whose 
motion  is  maintained  by  electricity.  To  effect 
this  the  arbor  f  of  the  pendulum  is  provided 
with  six  projections  {see  Fig.  2),  and  moves 
freely  within  the  hollow  iron  core  Z  of  the  coil  E, 
which,  together,  constitute  an  electro  magnet 
with  poles  at  a  a.  The  coil  E  is  connected  at  one 
end  direct  to  the  coil  A,  but  the  other  end  is  con- 
nected to  the  other  end  of  A  through  the  spring  h 
(Fig.  3).  The  arbor  of  the  oscillating  pendulum 
terminates  in  a  cap,  n  (Figs.  3  and  4).  When  n  is 
in  the  position  shown  in  Fig.  3,  the  pin/  falls  with- 
in the  notch  o,  and  the  circuit  is  completed  through 
the  contact  /.     Underneath  n  we  have  the  loose 

*  From  La  Lumicre  Electriqitc. 


disc  q.  This  disc  has  a  notch,  0' ,  which  is  larger 
than  0,  and  a  cavity,  s,  in  which,  oscillates  the 
projection  r  (Fig.  4).  When  the  pendulum  D  is 
in  the  middle  of  an  oscillation,  the  teeth  on  the 
arbor,  /,  are  in  the  position  shown  in  Fig.  2,  and 
the  pin  />  falls  within  the  notch  o.  As  soon  as 
the  current  passes  the  arbor  rotates  say  to  the 
right,  the  pin/  is  lifted  out  of  the  notch  and  the 
circuit  is  broken.  When.the  pendulum  is  swung 
back  by  the  spring,  the  circuit  is  again  closed, 
and  the  electro  magnet  E  gives  it  another  impulse. 
This  goes  on  until  the  amplitude  of  the  oscilla- 
tions is  such  that  the  pin  p  strikes  against  the 
other  end  of  the  notch.  The  average  amplitude 
of  the  oscillations  is  therefore  at  least  equal  to 
the  angle  subtended  by  the  notch  o,  and  as  the 
pin/  falls  within  this  notch  at  every  half  oscilla- 
tion, the  pendulum  D  receives  an  impulse  every 
half  oscillation.  The  object  of  the  disc  q  is  to 
prevent  the  oscillations  from  becoming  too  great. 
In  fact,  whenever  the  amplitude  is  greater  than 
the  play  of  r  in  the  notch  s,  the  cap  n  carries 
the  disc  q  round  with  it,  and  if  the  amplitude  of 
the  oscillations  becomes  greater  than  0  Xs>  tne 
ends  of  the  notch  o  lift  the  pin  p  and  keep  the 
current  cut  off  until  the  diminution  of  the  am- 
plitude restores  the  notches  to  their  proper 
relative  positions. 

The  registering  mechanism  G  (Fig.  1)  is  gov- 
erned by  the  movements-  of  the  vertical  arbor 
H,  to  which  is  attached  the  ratchet  wheel  I.     The 


fig.   4. 

wheel  1  is  provided  with  100  teeth,  and  is  actu- 
ated by  the  pawl  J  u,  which  causes  it  to  turn 
through  the  distance  of  one  tooth  at  every  oscil- 
lation of  the  pendulum.  The  arbor  H  makes, 
therefore,  one  complete  revolution  in  100  sec- 
onds. At  the  top  of  the  arbor  H,  there  is  a  pro- 
jecting piece  which,  at  every  revolution  lifts  the 
end  of  the  electro-dynamometer  needle  (J against 
the  circular  piece  v  (Fig.  1 ).  When  the  project- 
ing piece  passes  from  under  C  the  needle  falls 
upon  the  cam  O  (Figs.  1,  5,  and  6)  and  de- 
presses it,  causing  its  support  d  to  turn  round  e, 
so  that  the  catch  3  being  pressed  into  the  notched 
edge  of  the  wheel  K  brings  it  round  with  the 
cam  O.  The  rotation  of  K  is  transmitted  by  v  L 
M  N  (Fig.  1)  to  the  counting  apparatus  X,  and 
as  the  rotation  of  K  is  maintained  during  the 
whole  period  that  the  end  of  C  rests  upon  the 
cam  O,  this  rotation  is  proportional  to  the  energy 
consumed.  Hence  the  dial  pointers  revolve 
every  hundred  seconds  by  an  amount  propor- 


figs.    5  and  6. 

tional  to  the  energy  which  is  being  consumed  in 
the  house  circuit. 

When  at  rest  the  axis  of  the  coil  A  makes  an 
angle  of  45  deg.  with  that  of  the  coil  B  B.  The 
scale  is,  therefore,  very  open  near  the  position  of 
rest,  and  the  meter  is,  consequently,  very  sensi- 
tive for  a  small  consumption.  By  altering  the 
relative  position  of  the  two  coils,  the  meter  can 


be  adapted  to  heavy  circuits.  When  the  relative 
exactness  of  the  indications  of  the  meter  between 
the  limits  which  it  is  proposed  to  use  it  have 
been  ascertained,  the  calibration  is  completed  by 
increasing  or  diminishing  the  number  of  teeth 
on  the  wheel  I,  according  as  the  meter  registers 
too  high  or  too  low,  or  by  changing  the  wheel 
N  (Fig.  1)  the  instrument  can  be  converted  into 
an  ordinary  current  meter  by  merely  replacing 
the  coil  A  by  a  bar  of  soft  iron. 


UNDERGROUND  MAINS  IN  PARIS.* 


The  accompanying  figures  illustrate  the  meth- 
ods adopted  by  two  other  companies  engaged  in 
the  electric  lighting  of  Paris.     The  Soci^te  de 


FIG.     I  . UNDERGROUND    MAINS    IN    PARIS. 

la  Transmission  de  la  Force  par  l'Electricitehave 
at  present  three  central  stations,  but  these  will 
shortly  be  converted  into  distributing  centres  fed 
from  the  main  station  at  St.  Ouen.  A  high-ten- 
sion continuous  current  from  St.  Ouen  will  drive 
motors  in  the  sub  stations,  the  motors  in  their 
turn  driving  low  tension  dynamos.  The  mains 
of  this  company  are  of  bare  copper  wire,  and  are 
supported  on  porcelain  insulators  situated  in 
cement  conduits  as  shown  (Fig.  1).  The  con- 
ductors are  kept  on  the  insulators  by  galvanized 
iron  cross-pieces.  The  Compagnie  Popp  employ 
iron  pipes  20  cm.  in  diameter  (Fig.  2).  These 
pipes  are  provided  with  flanges,  and  the  lengths 
are  bolted  together,  a  ring  of  india-rubber  being 


FIG.     2. — THE    PAPP    COMPANY  S    SYSTEM. 

placed  between  the  two  flanges  as  they  are 
screwed  up.  The  cables,  which  are  insulated, 
are  drawn  in  in  the  ordinary  way. 


Submarine  Cable  Manufacture  in  France. — 
The  submarine  cable  between  Demerara  and 
Cayenne,  a  distance  of  230  miles,  has  just  been 
laid.  This  is  the  first  submarine  cable  con- 
structed by  the  Soci6te"  Generate  des  Telephones 
since  it  took  up  this  branch  of  cable  manufac- 
ture. The  same  firm  have  in  hand  3,000  miles 
of  cable  for  the  Society  Francaise  des  Antilles. 
The  Soci£te  Generale  is  erecting  large  submarine 
cable  works  at  Calais,  and  has  given  an  order  for 
the  construction  of  a  cable  ship. 

Sprague  Motors  in  Cleveland. — The  Sprague 
Railway  and  Motor  Company,  have  just  delivered 
to  the  East  Cleveland  Railroad  Company,  Cleve- 
land, Ohio,  thirty  car  equipments  and  six  80,000 
watt  generators.  Some  of  the  motors  are  for 
use  on  the  Garden  street  line. 

*  VElectricien. 
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THK  VERITY  PATENT   SAFETY  CUT-OUT. 


In  this  cut-out  contacts  are  placed  at  a  given 
distance  apart  for  a  given  quantity  of  current. 
The  mounted  fuse  is  also  of  a  given  length  to 
exactly  fit  the  contacts  of  the  fuse  blocks,  mak- 
ing it  impossible  to  fix  a  large  fuse  into  a  block 
where  the  length  between  the  contacts  is  intended 
for  a  smaller  size.  A  small  fuse  can  be  put  into 
a  large  block  if  required,  but  on  being  over- 
loaded would  at  once  melt,  and,  as  each  block 
is  stamped  with  a  number  of  amperes,  the  contact 
pieces  are  arranged  for  ;  when  once  the  proper 
size  of  cut-out  is  fixed,  a  fuse  of  larger  size  can 
by  no  inadvertency  be  inserted.  The  safety 
blocks  are  made  interchangeable  as  far  as  possi- 
ble, so  that  the  same  fixing  screws  and  holes 
will  do  for  any  size  block.       This  is  found  con- 


FIG.     I. — THE    VERITY    SAFETY    CUT-OUT. 

venient,  as  alterations  are  often  made  in  house 
wiring,  and  lights  added  on  to  branch  circuits 
where  the  carrying  capacity  of  the  branch  con- 
ductors admits.  Mr.  J.  G.  S  Cunnington.  the 
jnventor  of  the  cut-out,  his  made  a  series  of 
careful  tests  on  fuses,  and  has  found  that  if  a 
lead  or  composition  fuse  be  not  coated  with 
grease,  rosin,  or  asimiliar  compound,  it  becomes 
oxidized  when  heated,  going  to  a  white  heat, 
and  carrying  50  per  cent,  more  than  the  current 
required  to  melt  it  when  not  so  coated.  As  an 
additional  security,  therefore,  all  the  fuses  sup- 
plied with  these  blocks  are  treated  with  a  com- 
pound of  rosin,  which  insures  the  fuse  melting 
at  its  normal  melting  point — 6i2°F.  The  parts 
are  very  well  made,  and  have  sufficient  metal  to 


A  METHOD  OF  LOCALIZING  PARTIAL  OR 

DEAD-EARTH  FAULTS  IN  INSULATED 

CONDUCTORS.* 


FIG.     2. 


Amsterdam. — The  Town  Council  has  passed 
the  bill  fixing  the  rules  and  conditions  under 
which  the  electric  lighting  of  Amsterdam  shall 
be  entrusted  to  those  tendering  in  open  competi- 
tion for  the  contracts  prior  to  September.  The 
contractors  will  have  to  pay  the  Corporation  5 
per  cent,  per  annum  on  all  receipts  ;  of  the  bal- 
ance, 6  per  cent,  will  go  to  the  contractors,  who 
will  also  receive  one  moiety  of  the  surplus,  the 
other  moiety  going  to  the  consumers.  The 
Town  Council  is  to  have  the  right  to  readjust 
the  charges  for  electric  lighting  every  five  years, 
and  may  lower  them  if  found  unreasonable  or 
excessive. 

Electric  Traction  in  Rome. — The  tram  line 
erected  by  the  Series  and  General  Electric  Trac- 
tion Company,  in  Rome,  on  the  Series  system, 
was  opened  by  the  King  of  Italy,  July  6th. 


This  method  is  applicable  to  the  elimination 
of  faults  from  leads  which  have  not  been  laid  in 
pipes,  or  otherwise  rendered  inaccessible  for 
manipulation. 

The  mode  of  procedure  is  as  follows  :  The 
cable  in  which  the  fault  occurs  is  wound  on  an 


insure  contact  and  to  avoid  the  points  heating, 
while  the  screw  connections  are  of  ample  size 
for  the  cables. 

The  above  particulars  and  illustrations  are  from 
the  London  Electrician. 


FIG.    I. — DIAGRAM    OF    DRUM    AND    CONNECTIONS. 

iron  drum  of  special  construction,  as  shown  in 
the  diagram  below  (No.  1).  A  is  the  barrel  of 
the  drum,  B  an  aperture  cut  in  the  barrel  large 
enough  to  admit  a  man's  hand,  C  a  hollow  tube 
which  acts  as  the  spindle  of  the  drum.  In  C  a 
slot  about  10  in. ,  in  length  is  cut,  and  to  one  end 
of  C  an  insulated  collector,  D,  is  fixed.  A  brush 
E,  also  insulated,  and  fixed  to  the  stand  which 
supports  the  drum,  makes  contact  with  the 
collector  D.  One  end  of  the  cable  to  be  tested  is  pas- 
sed through  the  aperture  B,  threaded  through  the 
slot  in  C,  and  attached  to  a  terminal  on  D. 
The  other  end  of  the  cable  is  led  through  a  ves- 
sel containing  water  and  insulated  from  the 
ground,  the  cable  being  then  wound  on  an  iron 
drum,  mounted  on  an  iron  stand.  In  diagram 
No.  2,  Z  represents  the  water  vessel,  X,X,X,X, 
the  insulating  supports,  and  Y  a  pulley  fixed 
under  the  water,  and  under  which  the  cable 
passes.  The  end  of  the  cable  on  A  is  connected 
to  one  pole  of  battery  by  a  lead,  one  end  of 
which  is  attached  to  a  terminal  fixed  to  the  brush, 
E.  The  other  pole  of  this  battery  is  put  to  earth. 
In  the  insulated  water  vessel,  Z,  a  metal  plate 
dips,  to  which  is  attached,  by  a  terminal  above 
the  surface  of  the  water,  a  lead  connected  to  a 
Thomson  galvanometer.  The  other  side  of  the 
galvanometer  is  put  to  earth.  While  the  fault  or 
weak  place  remains  on  the  drum,  A,  no  deflec- 
tion is  obtained  on  the  galvanometer ;  but  as 
soon  as  the  fault  leaves  the  drum  the  galvano 
meter  is  deflected,  this  deflection  being  greatest 
at  the  moment  when  the  fault  enters  the  water. 
Thus  a  fault  or  weak  place  can  be  localized  with 
great  accuracy,  even  to  a  few  inches. 


apparent  on  the  galvanometer.  The  test  is  not 
applicable  to  armoured  cable,  but  has  been  used 
by  the  author  with  complete  success  with  tape- 
covered,  felted,  and  braided  lead  or  cable.  In 
the  case  of  braided  lead,  this  method  of  localiz- 
ing faults  is  of  exceptional  value,  as  the  expense 
of  repairing  faulty  braided  lead  is  very  much 
augmented  by  the  fact  that  any  cuts  in  the  braid- 
ing have  to  be  repaired  by  hand. 

A  distance  of  several  yards  between  the  first 
drum  and  the  tank  is  advantageous,  as  the 
absence  of  deflection  on  the  galvanometer,  while 
the  fault  remains  upon  the  drum,  is  dependent 
upon  the  resistance  of  the  sheath  of  the  conductor 
between  the  drum  and  the  tank.  Also  it  is 
desirable,  for  this  reason,  to  have  the  cable  as 
dry  as  possible  before  beginning  to  test.  Neither 
of  the  above  precautions  is,  however,  essential 
to  the  test ;  but  the  best  conditions  for  making 
the  test  are  not  obtained  if  these  points  are 
neglected. 

In  diagram  No.  3  a  general  arrangement  of 
the  test  is  shown,  which  will  make  the  above 
description  more  easily  understood. 


t         y 

FIG.      2. THE     WATER     VESSEL.       FIG.     3.  —GENERAL 

ARRANGEMENT. 

The  advantages  claimed  for  this  method  are, 
that  all  cutting  of  the  outside  sheath  of  the  cable 
is  avoided;  a  great  number  of  weak  places  in  a 
cable  can  be  localized  in  a  very  short  time,  and 
the  time  occupied  in  detecting  the  faults  being  de- 
pendent only  on  the  speed  with  which  the  cable 
is  wound  from  one  drum  to  the  other ;  faults  of 
very  high  resistance  can  be  localized  with 
accuracy,  any  variation  in  the  insulation  resis- 
tance of  different  parts  of  the  lead  being  at  once 

*   H.  Cuthbert  Hall  in  London  Electrical  Review. 
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Part  HI — Commutators. 

63 — What  is  the  commutator  of  a  dynamo  ? 

The  commutator  is  that  part  of  a  dynamo  de- 
signed for  the  purpose  of  causing  the  currents 
produced  in  the  armature  coils  to  flow  in  one  di- 
rection in  the  external  circuit. 

64 — As  the  currents  are  generated  in  the  arma- 
ture coils,  are  they  not  of  one  direction  ? 

No  ;  the  currents  generated  in  the  armatures 
of  all  dynamos  are  alternating. 

65 — The  commutator,  then,  is  for  the  purpose 
of  converting  these  alternating  currents  into  di- 
rect currents  ? 

Yes. 

66 — Are  all  classes  of  dynamos  made  with 
commutators? 

No  ;  only  direct  current  dynamos — that  is, 
only  those  which  are  designed  to  give  cur- 
rents of  unchanging  polarity. 

67 — Then  alternating  current  dynamos  have 
no  commutators? 

No  ;  but  in  the  place  of  commutators  they  have 
wh^t  are  called  collecting  rings. 

68 — What  are  the  collecting  rings  for  ? 

Collecting  rings  on  alternating  current  dyna- 
mos are  for  the  purpose  of  affording  a  contact 
between  the  armature  coils  and  the  external  cir- 
cuit, so  that  the  currents  generated  in  the  arma- 
ture coils  may  be  collected  and  led  to  the  ex- 
ternal circuit. 

69 — How  many  collecting  rings  are  there  on 
alternating  current  dynamos? 

Two. 

70 — What  do  they  represent  ? 

They  represent  the  two  terminals  of  the  arma- 
ture coils. 

7 1  — Describe  a  commutator  of  a  direct  current 
dynamo. 

A  commutator  usually  consists  of  a  number 
of  segments  of  a  circle,  made  of  metal  of  good 
electrical  conductivity,  and  placed  on  the  arma- 
ture shaft  longitudinally,  but  insulated  there- 
from. Each  segment  is  insulated  from  its 
neighbors,  and  the  segments  and  insulating  ma- 
terial between  them  form  a  circle  around  the 
armature  shaft  composed  of  alternate  sections  of 
metal  and  insulating  material.  In  the  illustra- 
tion given  in  the  preceding  article,  "  s  "  shows 
the  general  appearance  of  the  end  of  a  commuta- 
tor. 

72 — Describe  the  collecting  rings  of  alternating 
current  dynamos. 

The  collecting  rings  are  unbroken  metallic 
rings  attached  to  the  armature  shaft  crosswise, 
but  insulated  therefrom. 

73 — What  do  the  segments  of  a  commutator 
represent? 

—  ■  j-- 
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The  segments  represent  the  terminals  of  arma- 
ure  coils. 

74 — What  is  the  function  ofthe  segments? 

To  afford  means  of  contact  between  the  arma- 
ure  coils  and  the  external  circuit. 

75 — Why  is  a  contact  between  the  armature 
:oils  and  the  external  circuit  necessary? 

In  order  that  the  electrical  currents  geneiated 
n  the  armature  coi's  may  pass  into  the  external 
:ircuit. 

76 — Are  all  commutators  made  up  of  the  same 
lumber  of  segments? 

No,  the  number  of  segments  varies  according 
o  the  number  of  armature  coils,  and  the  manner 
n  which  the  coils  are  connected  with  the  com- 
mutator. 

77 — What  metals  are  used  for  the  segments  of 
zommutators  ? 

Brass,  copper,  bronze,  gun-metal,  etc. 

78 — How  many  times  during  one  revolution 
)f  the  armature  does  the  commutator  change  the 
jirection  of  the  current? 

Twice. 

79 — In  selecting  the  metal  for  commutator 
segments  what  qualities  are  essential? 

Metal  that  is  not  liable  to  heat  or  corrosion 
should  be  selected. 

80— What  is  a  two  part  commutator? 

A  two-part  commutator  is  one  with  two  seg- 
nents.  There  being  but  two,  each  segment  is 
nade  semi  circular. 

(To  be  continued.) 
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nificance  we  will  state  that  two  X's  represent  the 
saw  bucks,  also  $26,  which  is  the  cost  of  becom- 
ing a  member  of  this  worthy  association.  The 
reception  committee  will  wear  a  commutator 
brush  pendant  from  a  white  ribbon. 

Cape  May  is  an  excellent  spot  at  which  to  hold 
a  convention  in  the  hot  season,  and  we  predict  a 
thoroughly  enjoyable  time  for  all  those  who  have 
the  good  fortune  to  be  present. 

The  accompanying  illustration  is  that  of  the 
Stockton  Hotel  at  Cape  May,  N.  J.,  at  which  the 
Convention  of  the  National  Electric  Light  Asso- 
ciation is  to  be  held. 


NEW  YORK  NOTES. 


We  are  in  receipt  from  Mr.  Allen  R.  Foote, 
Secretary  and  Tieasurer  ofthe  National  Electric 
Light  Association,  of  some  interesting  facts  in 
:onnection  with  Cape  May  where  the  next  con- 
tention of  that  association  will  meet  on  August 
19th  next.  Mr.  Foote,  gives  an  interesting  ac- 
:ount  of  the  place,  going  back  as  far  as  its  history 
.vill  permit,  which  is  the  year  1609  when  Henry 
Hudson  landed  there. 


ELECTRIC  BLOWERS   IN  STEAMER    FIRE 
HOLES. 

One  ofthe  most  humane  uses  to  which  electri- 
city can  be  put  is  the  ventilation  ofthe  fire  room 
of  ocean  steamers.  Reform  in  this  direction  is 
greatly  needed,  and  we  notice  that  in  some  of 
the  latest  fast  trans-Atlantic  steamers  some 
attention  has  been  given  to  this  matter.  In  the 
stokeholes  of  fast  steamers  the  temperature 
ranges  from  125  to  140  degrees  during  the  run. 
This  may  seem  incredible  to  many  but  it  is  the 
fact,  and  its  wearing  effect  on  the  coal  heavers 
and  firemen  is  extreme.  The  only  relief  afforded 
up  to  a  recent  date  was  short  hours  of  work  and 
long  hours  of  intermission.  No  human  being 
can  stand  such  extreme  heat  long  at  a  time,  and 
yet,  strange  to  say  almost  everything  else  about 
a  steamship  has  received  the  attention  of  the 
managers.  We  are  glad,  however,  for  the 
sake  of  these  poor  fellows  who  are  compelled  to 
do  this  extremely  heavy  work  in  high  temper- 
ature in  the  bowels  of  great  ocean  steamers  that 
their  turn  for  consideration  is  at  hand. 

On  most  of  the  large  steamers  can  be  found 
electric  light  plants.  With  comparatively  little 
additional  expense  such  vessels  can  be  equipped 
with  electric  blowers  which  would  keep  the  fire 
holes    of  these   marine   monsters  comparatively 
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He  then  tells  how  to  get  there  to  attend  the 
convention.  Mr.  Foote  also  gives  reasons  for 
going  there  and  advises  any  one  having  any  in- 
terest in  a  Central  Station  Company,  either  as  a 
stockholder,  officer,  manager  or  superintendent, 
to  be  there  to  engage  in  the  discussions  and  learn 
of  others'  experiences,  all  of  which  will  be  profit- 
able. Among  the  reasons  for  going  there  he 
mentions  yachting,  sea  bathing,  driving,  pure 
spring  drinking  water,  change  and  rest,  etc.,  etc  , 
as  good  ones. 

The  Heraldry  of  the  Convention  will  be  a  fea- 
ture of  the  meeting.  The  president's  crest  will" 
bean  owl;  the  vice-president  will  be  known  by 
the  representation  of  a  spring  chicken  [the  spring 
of  what  year  not  stated]  ;  the  secretary  and 
treasurer  will  be  adorned  with  two  saw-bucks 
pendant  from  a  white,  yellow  and  green  ribbon. 
For  the  benefit  of  those  who  fail  to  see  the  sig- 


cool  and  endurable.  It  would  be  economy  to 
put  these  blowers  in,  inasmuch  as  the  men 
would  thereby  be  enabled  to  work  longer  hours 
and  with  less  fatigue.  Fewer  men  would  there- 
fore be  necessary. 

Electric  Stations  and  the  Public  Health. — 
The  Sanitary  Council,  Paris  (Seine  Department), 
has  been  requested  to  report  upon  the  advisa- 
bility of  including  electric  stations  in  the  list  of 
elablissements  insalubres,  by  reason  of  the  noise, 
trepidations,  and  smoke  caused  by  them,  and 
which  have  been  bitterly  complained  of.  In  the 
last  three  years  about  thirty  important  electric 
stations  have  been  erected  in  central  positions. 

Personal. — Col.  C.  M.  Ransom  has  disposed 
of  his  entire  interest  in  Modern  Light  and  Heat 
to  Mr.  R.  F.  Ross,  for  the  past  four  years  Mr. 
Ransom's  associate.  Mr.  Ross  is  now  sole 
owner  and  publisher  of  that  paper. 


Mr.  H.  D.  Stanley,  of  the  Bridgeport  Brass 
Company,  was  in  town   last  week. 

Mr.  Alexander  MacGruthar,  of  the  Edison  Pho- 
nograph Works,  Orange,  N.  J.,  has  relinquished 
his  position  on  account  of  ill  health. 

Mr.  S.  S.  Bogart,  the  well-known  ex-tele- 
grapher and  telegraph  superintendent,  has  been 
appointed  inspector  of  new  roads  equipped  by 
the  railway  and  motor  department  ofthe  Edison 
General  Electric  Company. 

It  was  decided  last  week  by  the  Gas  Commis- 
sion to  accept  the  bids  for  street  lighting  from 
the  electric  light  companies.  The  commission 
agreed  to  pay  at  the  rate  of  35  cents  a  light,  but 
to  bring  the  expenditure  within  the  appropriation 
only  627  out  of  890  lights  will  be  lighted,  unless 
better  terms  can  be  secured. 

Missing. — Mr.  William  P.  Adams,  the  electri- 
cian for  the  Scott  Electrical  Works,  at  27  Liberty 
street,  has  been  missing  for  several  days.  He 
was  32  years  of  age,  and  it  is  said  that  he  had 
been  complaining  for  some  weeks  of  severe 
pains  in  the  head. 

All  of  the  electrical  supply  houses  in  this  city 
were  heavily  taxed  in  consequence  of  the  West- 
ern Union  fire,  but,  as  far  as  known,  all  orders 
were  filled  with  reasonable  despatch.  It  is  no 
common  thing  for  such  a  demand  for  telegraph 
goods  to  be  sprung  on  the  dealers  so  suddenly, 
and  to  meet  the  demand  as  promptly  as  they  did 
speaks  well  for  the  enterprise  of  these  people. 
In  reality  a  double  equipment  had  to  be  sup- 
plied, inasmuch  as  the  various  offices  opened 
throughout  the  city  and  in  New  Jersey  had  to  be 
fitted  out,  in  addition  to  the  new  equipment  for 
the  main  office. 

The  Edison  Industrial  Works  is  the  title  of  a 
company  incorporated  in  Newark,  N.  J.,  on  July 
25th.  The  capital  stock  is  $1,000,000,  and  the 
company  will  begin  business  at  Silver  Lake, 
N.  J.  The  incorporators  are  Thomas  A.  Edison, 
Samuel  Insull,  and  Thomas  Butler.  It  is  said 
the  new  company  proposes  to  buy  as  well  as  to 
manufacture  almost  every  kind  of  mechanical 
appliances.  Mr.  Edison  has  invented  many  de- 
vices with  which  electricity  has  nothing  to  do, 
and  has  become  financially  interested  in  others. 
The  recent  increase  in  the  capital  of  his  electric 
light  company,  and  the  transfer  of  its  active 
management  to  other  parties,  enable  him  to  de- 
vote attention  to  other  branches  of  development. 
Mr.  Edison  also  proposes  to  make  a  venture  in 
gold  mining.  He  has  at  odd  times  invented  ap- 
pliances for  separating  and  handling  metal  which 
promise  good  results  It  is  announced  that  he 
has  recently  purchased  1,000  acres  of  land  in  the 
wildest  part  of  Moore  County,  South  Carolina, 
and  will  prospect  there  for  gold. 

No  better  acknowledgment  of  the  worth  of  the 
Edison-Lalande  battery  could  have  been  wished 
or  given  than  the  orders  received  from  the  West- 
ern Union  Telegraph  Company  in  their  extremity 
resulting  from  the  fire  in  their  building.  Mr. 
James  F.  Kelly,  the  General  Sales  Agent  for  the 
Edison-Lalande  battery,  received  an  order  at 
two  p.  m.,  Saturday,  the  day  after  the  fire,  for 
three  hundred  6x8  cells  (300  ampere-hour). 
On  Saturday  night  50  cells  were  delivered  at  the 
415  Broadway  office,  and  on  Sunday  50  were 
delivered  at  195  Broadway.  The  balance  of  300 
cells  were  delivered  to  the  company  as  fast  as  re- 
quired. 800  sounders  are  being  worked  by 
these  300  cells,  and  to  get  the  same  amount  of 
work  from  the  ordinary  bluestone,  or  gravity 
battery,  no  less  than  1,600  cells  would  be  re- 
quired. Thus  a  saving  in  the  maintenance 
and  room  of  1,300  cells  is  effected.  Mr. 
J.  F.  Kelly  showed  extraordinary  enterprise  in 
filling  the  order  on  such  short  notice.  It  was 
necessary  to  bring  the  cells  into  the  city  by 
wagon  from  the  factory  as  the  regular  express 
companies  could  not  deliver  them  earlv  enough. 

R.  J.  G, 
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MMERCIAL    BlILDING, 

Chicago,  July  26,  1890. 
Mr  Platt  of  the  Council  Bluffs,  (Iowa)  Gas  ft 
Electric  Light  Company,   was  in    the   city    this 
week. 

Mr.  Thomas  Lowry,  president  of  the  Minne- 
apolis. Minn.,  street  railway  returned  to  Minne- 
apolis on  the  2 2d,  from  a  trip  to  Europe. 

The  Burlington,  (Ia).  Electric  Railway  Com- 
pany have  issued  $_.-  ^orth  ol  6%  twenty 
years"  bonds  and  will  use  the  proceeds  for  con- 
ing the  old  horse  railway  lines  into  an  elec- 
tric system. 

An  Electric  Brake. — Some  interesting  tests 
have  just  been  made  by  Mr.  E.  A.  Sperry  on  a 
new  electric  car  brake  devised  by  himself. 
With  a  current  of  36  watts  energy  (2  amperes  X 
1  B  volts  1.  a  pressure  of  a  ton  and  a  half  was  ap- 
plied to  the  periphery  of  each  wheel.  The  brake 
was  under  perfect  control  and  was  highly  com- 
mended by  several  prominent  engineers  who  wit- 
nessed its  operation. 

Mr.  J.  L.  Barclay,  of  the  railway  department 
of  the  Westinghouse  Co.,  returned  from  Pitts- 
burgh, Pa.,  this  week.  Mr.  Barclay  reports  the 
Westinghouse  factories,  which  employ  over 
1.500  men,  overcrowded  with  work,  and  savs 
there  were  sixty  street  car  equipments  on  the 
floor  near  completion  when  he  was  there.  An 
instance  of  the  great  facilities  possessed  by  this 
company  for  rapid  work  is  shown  by  a  blue 
print  of  a  car  truck  exhibited  by  Mr.'  Barclay, 
which  was  made  on  June  26  and  the  car  turned 
out  complete  on  July  24,  all  w  rk  on  same  hav- 
ing been  done  within  that  time. 

New  Companies. — Columbia  Street  Car  Co.. 
Chicago,  to  manufacture  and  operate  cars  and 
machinery  and  railway  appliances  ;  capital  stock 
f  1, 000,00c  :  incorporations.  Patrick  A.  McArdle, 
Freeman  J  Short,  Arthur  H.  Walker.  United 
States  Electric  Car  Co.,  Chicago,  to  manufacture 
electric  cars  and  motors  and  operate  same : 
capital  stock.  $3,000,000;  incorporators,  II  - 
Debolt,  J.  H.  Donnelly,  and  John  A.  Qualey. 
The  Underground  Electric  Light  Co. ,  Chicago  : 
capital  stock,  $1, 00c,  coo:  incorporators.  Andrew 
J.  Cooper,  Frederick  J.  O'Connell.  Charles  A. 
Munson.  This  company  propose  to  erect  a  plant 
at  State  and  Twentieth  Streets,  Chicago,  using 
the  Jenney  system,  and  will  ultimately  establish 
plants  in  other  sections  of  the  city.  A  companv 
has  been  formed  at  Leavenworth,  Kansas,  with 
capital  stock  of  $300,000,  to  construct  electric 
street  railways.  They  propose  to  put  in  twenty 
miles  of  track  and  will  use  the  Sprague  system. 
Incorporators  are  J.  W.  Fogler,  W.  N.  Todd  and 
others. 

To    AXNIL    WfSTERN  UNION  CONTRACTS. — A    bill 

in  equity  was  filed  on  the  22d  inst,  in  the  United 
States  Circuit  Court  at  St.  Paul,  Minn.,  against 
the  Northern  Pacific  Railroad  Company.  Western 
Union  Telegraph  Company,  and  the  Northwest- 
ern Telegraph  Company,  setting  forth  that  the 
defendant  corporators  have  failed  to  carry  out 
the  provisions  of  the  acts  of  Congress  of  July  2 
1S64,  and  April  ic.  1869.  in  which  the  railroad 
company  was  granted  valuable  concessions  from 
the  United  States  in  lands  to  the  amount  of 
twenty  alternate  sections  through  any  State. 
One  of  the  provisions  of  the  act  was  that  the  rail- 
road should  erect  and  maintain  a  telegraph  - 
tern.  Subsequently  the  Northern  Pacific  made 
cor.-  ,th    the   Western    Union   Telegraph 

Company,  and  the  complaint  alleges  that  the 
contracts  were  beyond  the  powers  of  the  rail- 
road to  make  or  the  telegraph  companies  to  re- 
ceive and  were  induced  by  improper  and  cor- 
rupt considerations,  and  were  against  public 
policy  and  in  violation  of  the  rights  of  the  United 
States  under  acts  of  Congress.  The  court  is 
therefore  asked  to  annul  the  contracts  The 
complaint  is  signed  bv  Attorney-General  Miller. 

F.  M.  I. 
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Boston,  Jul)'  26,  1890. 

The  Gloucester  Common  Council  are  to  ap- 
point a  superintendent  of  electric  wires. 

The  Manet  Street  Railway  in  Quincy  is  now 
operating  satisfactory  a  car  making  the  trip,  3^ 
miles,  in  17  minutes. 

At  a  meeting  of  the  Milford  Electric  Light  and 
Power  Company,  held  this  week,  G.  M.  Greene 
was  elected  president. 

Some  of  the  pavers  on  the  Essex  Electric 
Road  struck  last  week.  They  were  immediately 
paid  off  and  discharged. 

Successful  trial  trips  were  run  on  the  Augusta. 
Hallowell  and  Gardiner  electric  road  last  Tues- 
day night.     Everything  worked  smoothly. 

Work  on  the  electric  road  between  Dover  and 
Great  Fall.  N.  H.,  is  progressing  slowly  and  will 
not  be  finished  until  the  last  of  August 

The  directors  of  the  Anglo-American  Electric 
Light  Co.  at  Kensington,  Conn.,  whose  plant 
was  burned  out  recently,  have  decided  to  re- 
build at  once. 

The  East  Side  Electric  Railway  Company  of 
Brockton  have  petitioned  the  selectmen  for  a 
location  for  their  track.  The  petition  will  no 
doubt  be  granted. 

An  exhibition  of  the  practical  workings  of  the 
Port  Electric  Railroad  was  to  have  been  given 
to-day.  but  was  postponed  on  account  of  the  in- 
clemency of  the  weather. 

The  Thomson-Houston  system  will  be  used 
on  the  projected  electric  railroad  between  Naug- 
atuck  and  Waterbury.  Conn.  The  capital  stock 
of  the  company  building  it  is  $50,000. 

The  New  England  office  of  this  paper  will 
hereafter  be  at  74  Federal  street,  where  the  writer 
would  be  pleased  to  see  any  of  the  electrical  fra- 
ternity. They  will  be  sure  of  a  welcome  and  a 
soft  chair. 

President  Smith  of  the  Brown  Electric  Protector 
Company  has  been  quite  sick  the  past  week  but 
by  his  indomitable  will  has  kept  at  work:  to  use 
his  own  expression  "business  first,  pleasure 
afterward,  no  time  to  be  sick  now." 

The  Erie  Telephone  Company,  during  the 
past  year,  paid  out  for  construction  and  repairs 
$155  ::o  which  does  not  include  $65,000  in- 
vested in  underground  wires  and  new  switch 
work  in  Cleveland,  St  Paul  and  Minneapolis. 

The  contractors  for  building  the  new  electric 
line  of  the  Lynn  and  Boston  Street  R.  R.  have 
begun  work.  Eight  miles  of  overhead  and  un- 
derground wire  and  250  hard  pine  poles  have 
been  received.  Eight  new  box  cars  have  been 
ordered. 

The  electric  light  station  at  Ware,  with  the 
entire  contents,  was  destroyed  by  fire  early  last 
Monday  morning.  The  loss  is  estimated  at 
Si 2,000  and  there  is  only  $5,000  insurance. 
The  fire  was  probably  of  incendiary  origin.  The 
plant  will  be  rebuilt  at  once  but  on  a  new  site 
and  nearer  the  railroad. 

The  Lowell  Electric  Light  Company  has  re- 
ceived the  new  five  hundred  horse  power  engine 
made  by  the  Harris-Corliss  Company,  of  Provi- 
dence, and  the  foundation  for  it  and  the  new 
boilers  will  be  completed  next  week.  The  new 
plant  will  be  ready  for  operation  next  month. 
Four  new  boilers  will  be  put  in. 

Last  week  the  Thomson-Houston  Company  at 
their  factory  assembled  the  largest  generator  for 
the  transmission  of  power  it  has  ever  builL  It 
is  25c  horse  power,  S}4  feet  high  and  weighs  23 
tons.  It  is  for  railway  work  and  will  go  to  the 
West  End  Railway  Company's  power  house 
m  Boston. 


It  is  unlikely  that  the  proposed  electric  roa 
in  Athol  will  be  commenced  this  year. 

The  executive  committee  of  the  Newport.  R.  I 
Improvement  Association  has  decided  to  rais 
.00  for  the  proposed  new  route  of  the  elec 
trie  cars  to  the  bathing  beach.  $20. 00c  to  be  pai 
to  the  street  railway  company  for  the  expens 
of  changing  its  track  and  $1,000  to  the  city  towar 
the  laying  out  of  the  new  road. 

At  a  meeting  of  the  directors  of  the  New  Eng 
land  Telephone  and  Telegraph  Company,  hel 
in  Lowell,  a  dividend  of  75  cents  per  share  wa 
declared  payable  August  15.  to  stockholders  c 
July  31.  The  auditor's  report  for  the  last  qua 
ter  is  as  follows:  gross  earnings,  j: 
expenses,  $264,914.47  ;  net  eamiii- -  $82  -96.03 
construction.  $ iS.  122.69. 

-  perintendent  Henderson,  of  the  Newto 
Street  Railway  Company,  declares  that  the  lin 
will  surely  be  put  in  operation  August  1st.  Th 
company  has  been  somewhat  delayed  in  openin 
the  road  owing  to  orders  passed  by  the  aldenne 
requiring  guard  wires  to  be  placed  above  th 
overhead  wire  The  Waltham  Electric  Lip 
Company,  which  will  furnish  power  for  the  net 
road,  has  introduced  new  boilers  and  engines  i 
its  plant. 

The  scheme  to  organize  another  street  railwa 
at  Holyoke,  with  electricity  as  the  motive  powo 
which  was  agitated  several  months  ago,  has  bee 
revived,  and  it  is  understood  that  an  applieatio 
has  been  made  to  the  State  authorities  for 
charter.  In  case  the  latter  is  granted  and  a  ne> 
company  can  secure  a  franchise  from  the  cm 
rnment  it  is  proposed  to  pu:    $75  :nt' 

the  venture  and  equip  the  road  at  once. 

At  a  special  town  meeting  held  in  Beverly  ■ 
Tuesday  evening,  the  report  of  the  committe 
appointed  at  the  Spring  town  meeting  on  ligh 
ing  the  streets  was  adopted  with  their  recon 
mendations.  that  the  subject  be  referred  to  a  com 
mittee  to  devise  a  general  system  of  light:: 
special  reference  to  the  use  of  electricity  and \ 
authority  to  advertise  for  proposals  and  mak 
contracts  for  lighting,  subject  to  the  approva 
the  town. 

A  petition  has  been  filed  with  the  Whitma 
selectmen  asking  for  the  privilege  of  buildii 
an  electric  road  from  Abington  to  that  place; 
being  part  of  the  system  proposed  to  unite 
towns  of  Rockland,  Weymuth,  Abington  a 
Whitman.  Should  the  line  be  built  as  propoa 
there  will  be  a  direct  communication  with  Bo 
ton  via  Weymuth  and  Quincy.  The  Whitm 
Electric  Street  Railway  Company  is  interes 
in  this  new  project. 

W.  J.  P. 

Port-Electric. — The  New  England  Port  He 
trie  Company,  which  was  ushered  into  existem 
with  consideral    .  about  a  year  ago, 

since  been  gradually  fading  out  of  the  meaj 
of  all  except  those  who  invested   in   the  stoc 
A   Boston  reporter  has  been    investigating 
status  of  the  company,  and  finds  that  it  still 

but  that  everyone  connected  with  it  is  n 
close-mouthed.  It  is  still  in  its  experimeni 
stage  of  existence,  and  from  all  that  could 
learned,  is  full  of  promise.  It  is  said  that 
company  is  getting  ready  to  pass  into  the  han 
of  a  syndicate  of  Boston  capitalists.  The  coi 
pany  was  organized  to  carry  mails  and  pal 
ages  by  electricity  between  New  York 
Boston  by  the  >ystem  of  the  International  Pc 
Electric  Company,  of  New  York,  of  which 
New  England  Company  is  a  branch.  Protftl 
Dolbear  is  said  to  be  the  electrician  of  the  co 
pany,  and  a  speed  of  sixty  miles  an  hour  is  pro 
ised  when  the  Port  Electric  road  is  put  in  ojm 
tion. 

Street  Railway  Association. — The  next  anm 
meeting  of  the  Street  Railway  Association 
be  held  in  Rochester.  N  Y..  ;r.  September  16 
It  is  expected  that  the  subject  oi  electric  railw; 
will  receive  special  consideration. 
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THE    ELECTRIC    AGE. 


ANSWERS   TO   INQUIRIES. 

"Inquirer"  asks  how  many  electrical  horse 
•ower  there  are  in  one  ton  of  zinc  ?  One  thou- 
and  three  hundred  and  forty. 

Editor  of  the  Electric  Age — In  the  arc  light 
yhy  does  the  flame  assume  the  form  of  an  arc  ? 

think  I  have  read  somewhere  that  it  is  from 
his  fact  that  the  light  gets  its  distinguishing 
lame  :  am  I  correct  ? 

Galveston.  W.  J.   Haight. 


Answer — The  flame  assumes  the  form  of  an 
arc  from  the  fact  that  the  electrical  potential  of 
the  space  between  the  carbons  is  much  higher 
than  that  of  its  surroundings,  including  the  air 
and  external  objects  ;  consequently  the  incan- 
descent vapor  is  repelled  from  this  space  by 
virtue  of  equality  of  potential  within  the  space, 
and  attracted  outward  by  virtue  of  difference  of 
potential  between  the  space  and  its  surround- 
ings, and  the  flame  being  connected  with  the 
carbons  above  and  below,  the  central  part  only 


yields  to  this  outward  pressure,  producing  the  arc. 

Yes,  you  are  correct  as  to  the  name. — Ed. 
Electric  Age. 

Rathbone,  New  Orleans — The  rupture  of  in- 
candescent filaments  is  attributed  to  the  wasting 
away  of  the  carbon,  by  its  being  driven  off  prob- 
ably in  the  form  of  vapor,  and  in  consequence 
of  this  structural  weakness  the  filament  yields 
to  the  intense  molecular  strain  during  incandes- 
cence. There  are  other  causes  for  the  weaken- 
ing of  the  filament. — Ed.  Electric  Age. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


iLECTRICAL   PATENTS   ISSUED   JULY  22, 
1890. 

432,512.  Electric  Stop  Motion  for  Looms. 
David  E.  Coughlin,  Milford,  N.  J.  Filed  July 
;,  1888. 

432,521.  Electric  Cut-Out.  Stephen  D.  Field, 
Stockbridge,  Mass.,  assignor  of  one-half  to 
Phoebus  H.  Alexander,  New  York,  N.  Y.  Filed 
Mar.  22,  1890. 

432,547.  Telephone  Exchange.  John  A. 
McCoy,  Medford,  assignor  to  the  New  England 
felephone  and  Telegraph  Company,  Boston, 
Mass.     Filed  Jan.  23,  1888. 

432,561.  Brush  Reverser  for  Electric  Motors. 
Anthony  Reckenzaun,  London,  England,  as- 
signor to  the  Electric  Car  Company  of  America, 
Philadelphia,  Pa.  Filed  Mar.  22,  1888.  Patented 
n  England  May  1,  1885. 


NO.  432,654. ELECTRIC  METER. 

432,571.  Conduit  System  for  Electric  Rail- 
ways. Nicholas  Seibert,  Maiden,  Mass.  Filed 
July  24,    1889. 

432,577.  Dynamo  Electric  Machine.  Henry 
W.  Spang,  New  York,  N.  Y.  Filed  Nov.  13, 
1889. 

432,581.  Frog  for  Overhead  Wires.  Elihu 
Thomson,  Lynn,  Mass.     Filed  May  5,    1890. 

432.618.  Electrical  Communicating  System. 
Alfred  G.  Holcombe,  Long  Island  City,  assignor 
to  the  Electric  Signal  Manufacturing  Company, 
New  York,  N.  Y.     Filed  Jan.  6,  1890. 

432.619.  Call  Box  for  Electrical  Signaling 
Systems.  Alfred  G.  Holcombe,  Long  Island 
City,  assignor  to  the  Electric  Signal  Manufactur- 
ing Company,  New  York,  N.  Y.  Filed  Feb.  11, 
1890. 

432,623.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.  Original  application 
filed  June  9,  1886.  Divided  and  this  application 
filed  Mar.  27,  1890. 

432.629.  Electric  Metal  Working  Apparatus. 
Hermann  Lemp  and  John  Tregoning,  Lynn, 
Mass.,  assignors  to  the  Thomson  Electric  Weld- 
ing Company,  of  Maine.     Filed  Apr.  2,  1890. 

432.630.  Forming  or  Shaping  Metals  by 
Electricity.     Hermann    Lemp,    Lynn,     Mass., 


assignor  to  the  Thomson  Electric  Welding  Com- 
pany,  of  Maine.     Filed  Apr.  2,  1890. 

432,644.  Current  and  Switch  Controlling 
Mechanism.  Edwin  W.  Rice,  Jr.,  Lynn,  Mass. 
Filed  July  29,  1889. 

432,646.  Motor  for  Electric  Railways.  Mich- 
ael H.  Smith,  Halifax,  County  of  York,  England. 
Filed  Oct.  29,  1887.  Patented  in  England, 
Belgium,  France  and  in  Italy. 

432.651.  Method  of  Working  Metals  by 
Electricity.  Elihu  Thomson,  Lynn,  Mass., 
assignor  to  the  Thomson  Electric  Welding  Com- 
pany,  of  Maine.     Filed  May  17,  1888. 

432.652.  Welding  or  Other  Dynamo.  Elihu 
Thomson,   Lynn,  Mass.     Filed  Jan.  22,  1889. 

432.653.  Method  of  Welding  Pipes  by  Elec- 
tricity. Elihu  Thomson,  Lynn,  Mass.,  assignor 
to  the  Thomson  Electric  Welding  Company,  of 
Maine.     Original     application    filed     Feb.    21, 

1887.  Divided  and  application   filed  Oct.    19, 

1888.  Again  divided  and  this  application  filed 
May  1,  1889. 

432.654.  Electric  Meter.  Elihu  Thomson, 
Lynn,  Mass.     Filed  Dec.  2,    1889. 


Wc*** 


NO.   432,724. 


-AUTOMATIC  ADJUSTER  FOR  TELE- 
GRAPH LINES. 


432>655.  Dynamo-Electric  Machine.  Elihu 
Thomson,  Lynn,  Mass.     Filed  Oct.  21,  1889. 

432.656.  Manufacture  ofBands,  Rings,  etc., 
by  Electricity.  Elihu  Thomson,  Lynn,  Mass., 
assignor  to  the  Thomson  Electric  Welding  Com- 
pany, of  Maine.     Filed  Apr.  16,  1890. 

432.657.  Electric  Lighting  of  Railway  Trains. 
Illius  A.  Timmis,  London,  County  of  Middlesex, 
England.     Filed  Dec.  26,    1889. 

432,670.  Conduit  Electrical  Railway.  Byron 
Jennings,  San  Jose,  Cal.     Filed  Jan.  18,  1890. 

432.672.  Method  of  Making  Secondary  Battery 
Plates.  William  P.  Kookogey,  Brooklyn,  N.  Y., 
assignor  to  the  Kookogey  Electric  Company. 
Filed  Dec.  28,  1889. 

432.673.  Electric  Railway.  Frank  Mansfield, 
Melrose,  Mass.  Filed  Mar.  26,  1887.  Renewed 
Jun.  17,  1889. 

432.674.  Electric  Railway.  Frank  Mansfield, 
New  York,  N.  Y.  Filed  Oct.  23,  1888.  Renewed 
Apr.  12,  1890. 

432.675.  Electrical  Railway.  Frank  Mans- 
field, New  York,  N.  Y.  Filed  June  17,  1887. 
Renewed  Feb.  9,  1889.  Again  renewed  Apr.  12, 
1890. 

432,681.      Battery    Cell.     Henry    E.   Waite, 


New  York,  N.  Y.,  assignor  to  the  Waite  &  Bart- 
lett  Manufacturing  Company,  same  place.  Filed 
May  6,  1890. 

432,707.  Electric  Motor.  Henry  Humbert, 
Brooklyn,  N.  Y.     Filed  Feb.  5,    1850. 

432,710.  Filament  for  Incandescent  Electric 
Lights.  Lawrence  N.  P.  Poland,  Cincinnati, 
Ohio.     Filed  Apr.  21,  1887. 

432,724.  Automatic  Adjuster  for  Telegraph 
Lines.  Courtland  P.  Carr,  Chicago,  111.  Filed 
Nov.  26,  1889. 

432,727.  Method  of  Electric  Riveting.  Mark 
W.  Dewey,  Syracuse,  N.  Y.,  assignor  to  the 
Dewey  Corporation,  same  place.  Filed  Apr.  24, 
1890. 

432,745.  Electric  Lighting  System.  Edward 
T.  Cooke,  and  William  H.  Mackay,  St.  Louis, 
Mo.     Filed  Dec.  6,   1889. 

432,748.  Armature  for  Dynamo  Electric 
Machines.  Nathan  H.  Edgerton,  Philadelphia, 
Pa.     Filed  Oct.  26,   1889. 

432.752.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. Original  application  filed  May  15,  1889. 
Divided  and  this  application  filed  Apr.  11,  1890. 

432.753.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. Original  application  filed  June  9,  1886. 
Divided  and  application  filed  Mar.  27,  1890. 
Again  divided  and  this  application  filed  May  28, 
1890. 


NO.   432,727. — METHOD  OF  ELECTRIC  RIVETING. 

432,823.  Magnetic  Separator.  George  S. 
Finney,  Chicago,  III.     Filed  Nov.  11,  1889. 

432,858.  Telegraph  Pole.  Charles  M.  Brush, 
Great  Bend,  Pa.,  assignor  of  one-half  to  Corne- 
lius J.  Waldron,  same  place.  Filed  Feb.  15, 
1890. 

432.883.  Support  for  Telephone  Hearing 
Trumpets.  Simon  Lebenberg,  Berlin,  Germany. 
Filed  Mar.  31,  1890. 

432.884.  Electric  Gas  Lighter.  Joseph  H. 
Lehman,  Philadelphia,  Pa.     Filed  Jan.  23,  1890. 

432,886.  Phonograph.  James  P.  Magenis, 
North  Adams,  Mass.     Filed  Nov.  14,  1889. 

432,894.  Rheostat.  Thomas  J.  Parrish,  Ne- 
vada, Mo.     Filed  Feb.  14,  1890. 

432,927.  Automatic  Lubricating  Device  for 
Electric  Motors.  Samuel  L.  Barriett,  Brooklyn, 
N.  Y.     Filed  Mar.  13,  1890. 

432,932.  Heating  by  Electricity.  Watkins 
L.  Burton,  Richmond,  Ya. ,  assignor  to  the  Burton 
Electric  Company,  same  place.  Filed  Dec.  23, 
1889. 

432,944.  Conduit  Electric  Railway.  Byron 
Jennings,  San.  Jose,  Cal.     Filed  Feb.  6,  1889. 

432,949.  Arc  Lamp.  Austin  H.  Lucas,  Pitts- 
burg, Pa.,  assignor  of  one-half  to  Asaph T.  Row- 
and,  same  place.     Filed  May  1,  1890. 
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THE    ELECTRIC    AGE. 
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PATENT  DECISION. 


A  decision  of  importance  and  of  great  interest 
to  electrical  inventors  was  decided  by  the  Com- 
missioner of  Patents  on  July  2d.  It  was  in  the 
case  of  DeFerranti  vs.  George  Westinghouse,  Jr., 
on  the  question  of  priority  of  invention. 

Commissioner  Mitchell's  decision  is  as  follows  : 
This  invention  consists  in  an  improvement  in 
electric  converters.  Westinghouse  has  taken  no 
testimony  and  relies  upon  the  filing  date  of  his 
application.  December  27,  1886.  De  Ferranti 
filed  his  application  April  1 8,  1887.  The  burden 
of  proof  is  upon  the  latter,  and  the  question  to  be 
determined  is  whether  he  has  established  by 
statutory  proof  an  earlier  date  of  invention  than 
December  27,  1886. 

The  evidence  relied  upon  by  De  Ferranti  for 
that  purpose  is  a  publication  of  the  British  Patent 
Office,  in  the  form  of  a  pamphlet,  containing 
the  provisional  specification  describing  his  in- 
vention, bearing  date  December  9,  1885,  and  also 
his  complete  specification,  dated  September  9, 
18S6.  It  satisfactorily  appears  that  DeFerranti 
was  the  inventor  and  not  the  mere  importer  of 
the  invention  described  in  the  two  specifications. 
The  imprint  at  the  bottom  of  the  title-page  in- 
dicates that  the  pamphlet,  which  purports  to  be 
a  second  edition,  was  published  in  1887. 

No  dates  are  established  on  behalf  of  De 
Ferranti  excepting  those  already  stated  as  the 
dates  of  his  two  specifications  and  the  date  of 
said  publication.  Two  of  these  dates,  being  the 
respective  dates  of  the  specifications,  are,  how- 
ever, older  than  the  filing  date  of  Westinghouse, 
and  the  question  to  be  determined,  therefore,  is 
whether  the  invention  of  De  Ferranti  was  patent- 
ed as  early  as  the  date  of  his  complete  specifica- 
tion. If  so,  he  has  established  by  proof  recog- 
nized by  the  Revised  Statutes  as  competent 
an  earlier  date  of  invention  than  that  upon  which 
Westinghouse  has  elected  to  rely. 

Section  4923  of  the  Revised  Statutes  is  as 
follows  : 

•  •  Whenever  it  appears  that  a  patentee,  at  the 
"time  of  making  his  application  for  the  patent, 
"believed  himself  to  be  the  original  and  first  in- 
"  ventor  or  discoverer  of  the  thing  patented,  the 
"same  shall  not  be  held  to  be  void  on  account 
"of  the  invention  or  discovery,  or  any  part 
"thereof,  having  been  known  or  used  in  a  foreign 
"country,  before  his  invention  or  discovery 
"thereof,  if  it  had  not  been  patented  or  described 
"in  a  printed  publication." 

In  applying  this  statute  it  is  to  be  borne  in  mind 
that  although  Westinghouse  has  a  patent  it  was 
granted  during  the  pendency  of  De  Ferranti's 
application,  and  is  to  be  treated,  for  the  purpose 
of  interference  proceedings,  as  if  it  were  still  a 
mere  application,  and  that  as  an  applicant  West- 
inghouse would  be  entitled  to  receive  a  patent 
as  against  all  foreign  knowledge  or  use  of  the 
invention  of  De  Ferranti,  unless  the  latter  had 
been  patented  or  described  in  a  printed  publica- 
tion prior  to  the  earliest  date  of  invention  estab- 
lished on  behalf  of  Westinghouse. 

In  O'Reilly  v.  Morse  (15  How.,  62)  the  court 
said  : 

"Now,  we  suppose  no  one  will  doubt  that 
"  Morse  believed  himself  to  be  the  original  in- 
"  ventor  when  he  applied  for  his  patent  in  April, 
"  1833.  *  *  *  And  neither  of  the  English 
"inventions  is  shown  by  the  testimony  to  have 
"  been  patented  until  after  Morse's  application 
"for  a  patent,  nor  to  have  been  so  described  in 
"any  previous  publication  as  to  embrace  any 
"substantial  part  of  his  invention.  And  if  his 
"application  for  a  patent  was  made  under  such 
"circumstances,  the  patent  is  good,  even  if  in 
"point  of  fact  he  was  not  the  first  inventor. 

It  is  obvious  from  the  foregoing  that  if  De 
Ferranti  is  to  prevail  in  this  interference  it  is  be- 
cause his  invention  'was  either  patented  or 
published  on  or  before  the  9th  day  of  September, 
1886,  that  being  the  date  when  his  complete 
specification  was  filed. 

Three  periods  of  British  legislation  may  be 
profitably  considered   in  determining  when  an 


invention  is  "patented"  under  British  laws:  (1) 
The  law  as  it  existed  prior  to  the  English  Patent 
Amendment  Act  of  1S52  ;  (2)  the  law  created  by 
the  latter  act  and  by  acts  amendatory  thereof, 
and  (3)  the  act  of  December  31,  1883,  under 
which  the  DeFerranti  patent  was  granted. 

1.  Prior  to  the  English  Patent  Amendment 
Act  of  1S52,  in  order  to  obtain  a  British  patent, 
the  applicant  filed  his  application  stating  the  title 
or  general  designation  of  his  invention  and 
received  his  patent  dated  and  sealed  as  of  the 
day  when  it  was  actually  granted.  After  receiv- 
ing his  patent  he  filed  his  specification,  which 
was  enrolled  usually  upon  the  same,  but  some- 
times upon  a  later  day.  When  enrolled,  it  was 
open  for  public  inspection.  As  the  law  then 
stood  the  date  of  the  enrollment  of  the  specifica- 
tion was  the  date  when  the  invention  became 
"patented"  within  the  meaning  of  the  American 
statutes.  At  that  date  it  became  a  public 
patent. 

In  Elizabeth  v.  Pavement  Co.  el  al.  (97  U.  S. , 
126)  the  Supreme  Court  said  : 

"  It  would  be  very  difficult  to  sustain  Nicho'- 
"  son's  patent  if  Hosking's  stood  in  his  way.  But 
"the  only  evidence  of  the  invention  of  the  latter 
"is  derived  from  an  English  patent,  the  specifi- 
"  cation  of  which  was  not  enrolled  until  March, 
"  1850,  nearly  two  years  after  Nicholson  had  put 
"his  pavement  down  in  its  completed  form,  by 
"way  of  experiment,  in  Boston.  A  foreign 
"patent,  or  other  foreign  printed  publication 
"describing  an  invention,  is  no  defense  to  a  suit 
"  upon  a  patent  of  the  United  States,  unless 
"published  anterior  to  the  making  of  the  in- 
dention or  discovery  secured  by  the  latter, 
"provided  that  the  American  patentee,  at  the  time 
"of  making  application  for  his  patent,  believed 
"  himself  to  be  the  first  inventor  or  discoverer  of 
"the  thing  patented.  He  is  obliged  to  make  oath 
"to  such  belief  when  he  applies  for  his  patent  : 
"and  it  will  be  presumed  that  such  was  his 
"belief,  until  the  contrary  is  proven." 

2.  Under  the  act  of  1852  and  subsequent  acts 
prior  to  1883  one  method  of  obtaining  a  patent 
was  by  filing  an  application  and  the  complete 
specification  at  the  same  time  and  receiving  a 
patent  subsequently  granted  and  sealed  as  of  the 
date  of  the  application.  The  other  method  in- 
cluded an  application  and  a  provisional  specifi- 
cation filed  together,  followed  by  a  patent 
granted  and  antedated  as  in  the  other  procedure, 
but  conditioned  on  the  filing  within  six  months 
of  a  complete  specification  fully  describing  the 
patented  invention.  The  enrollment  of  the 
specification  was  abolished  by  the  act  of  1  >5 2. 
and  the  invention  was  open  to  the  inspection  of 
the  public  at  the  filing  of  the  complete  specifi- 
cation. The  decisions,  so  far  as  my  attention 
has  been  directed  to  them,  relate  to  patents 
granted  on  the  condition  that  a  complete  speci- 
fication be  filed  within  six  months.  In  all  such 
cases  where  the  question  before  the  court  involved 
the  validity  of  an  American  patent,  in  view  of 
the  patenting  abroad  of  the  same  invention,  the 
courts  have  held  that  the  latter  became  "pat- 
ented" within  the  meaning  of  the  Federal  statutes 
at  the  date  of  filing  a  complete  specification. 

In  Smith  v.  Goodyear  Dental  Vulcanite  Company 
(93  U.  S.,  486)  the  Court  said  of  the  English 
patent  to  Charles  Goodyear. 

"  It  is  enough  to  say  that,  though  the  pro- 
"  visional  specification  was  filed  March  14, 
"1855,  the  completed  specification  was  not 
"  until  the  1  ith  of  September  following.  It  was, 
"therefore,  on  the  last-mentioned  date  that  the 
"  invention  was  patented." 

According  to  the  authorities,  an  invention 
patented  abroad  was  not  "patented"  so  as  to 
operate  as  a  bar  to  the  issue  of  a  patent  or  as 
a  defense  to  a  patent  already  issued  under  the 
British  law  prior  to  the  Patent  Amendment  Act 
of  1852,  until  the  enrollment  of  the  complete 
specification,  and  under  that  act  and  others  prior 
to  the  act  of  1883  the  invention  did  not  become 
"patented"  until  the  filing  of  the  complete  speci- 
fication. The  date  of  publication  was  the  decisive 
date,  the  theory  of  the  law  being  that  publication 


was  essential  before  the  invention  could  be  held 
to  be   "patented"  in  a  complete  and  adequate  1 
sense 

3.    The  procedure  under  the  act  of  1883.  under 
which  De  Ferranti's  foreign  patent  was  granted, 
is  as  follows  :  An   application    is    filed,    accom- 
panied by  either  a  provisional  or  complete  speci- 
fication.       If  the    specification    is    provisional,  , 
notice  of  its  acceptance  is  given  to  the  applicant 
and  such  acceptance  is  published  in  the  ofi 
journal.       Within  nine  months  after  the  applica- 
tion the  complete  specification  is  required  to  bej 
filed.     The  subsequent  procedure  is  the  same  as-, 
when  a  complete  specification  is  filed  with   the 
application  — that  is  to  say,  the  complete  specifica-.j 
tion  is  sent  to  an  examiner  to  determine  whether  1 
certain  requirements  of  law  have  been  complied  , 
with.       When  the  complete  specification  is  ad- 
judged to  be  satisfactory,   an    advertisement   of  1 
the  fact  of  acceptance  is  made  by  publication  in  \ 
theOffical  Journal  of  the  Patent  Office,  which  ad-* 
vertisement  specifies  date  of  application,   title  of. 
invention,  and  name  of  applicant.       Upon   this 
advertisement  of  the  acceptance  of  the  complete' 
specification  the  latter  is,  by  express  provision  of 
law,  open   '  to  the  inspection  of  public."       The 
specification  is  thereafter  officially  published  in 
print,  either  as  provisional  and  complete  or  as 
complete  only,  according  as  the  fact  may  be. 
Two  months  from  the  date  of  the  advertisement 
of  the  acceptance  of  the  complete  specification 
the   patent   is   sealed,    unless    there    has    been 
opposition,  in  which  case  the  sealing  awai's  a 
decision  favorable  to  the  grant.      The  patent  is 
sealed  as  of  the  date  of  the  provisional  specifica- 
tion, if  there  be  one  ;  if  there  be  none,    of   the 
date  of  the  complete  specification.     The  term  of 
patent  begins  at  the  date  of  the  application. 

The  leading  features  of  the  present  law  distin- 
gushing  it  from  the  laws  repealed  are  that  tha 
complete  specification  must  be  filed  before  thd 
patent  is  granted  ;  that  the  complete  specification, 
is  not  open  to  the  inspection  of  the  public  when 
filed,  nor  even  when  afterward  accepted,  bus 
only  when  advertisement  is  made  of  the  fact  of 
acceptance,  and  that  the  sealing  of  the  patent  ii 
now.  as  in  the  case  of  an  American  patent,  the 
last   step  preceding  its  publication  as  a  patent! 

Such  being  the  law,  the  question  to  be  deter- 
mined is  when  a  British  invention  can  be  said  to 
be  patented,  under  the  patent  act  of  1883.  within 
the  meaning  of  sections  4,886  and  4,887  of  the 
Revised  Statutes,  and  whether  De  Ferranti's  in- 
vention can  be  said  to  have  been  patented  in 
England  prior  to  the  American  application  of 
Westinghouse.  The  first  branch  of  the  question 
is  of  some  difficulty,  but  the  latter  branch  seems 
to  present  no  difficulty  whatever.  De  Ferranti's 
application  reached  the  stage  at  which  the  com- 
plete specification  is  filed  before  Westinghouse 
filed  his  application  :  but  the  filing  of  the  com- 
plete specification  is  not  accompanied  by  pu^-li- 
cat, on.  a?  was  the  case  under  the  Bitish  acts 
prior  to  1883,  nor  does  the  filing  of  the  complete 
specification  cause  any  security  or  protc-iion  to 
be  afforded  to  the  inventor.  The  filing  of  the 
complete  specification  no  more  represents  the 
stage  at  which  an  invention  become  ^  a  patent, 
under  the  present  Biituh  statute,  than  docs  the 
filing  of  the  specification  cause  an  American  in- 
vention to  be  thenceforth  patented,  and  I  can  dis- 
cover no  reason  why  an  invention,  under  the 
existing  law  of  England,  can  be  .-aid  to  be  pat 
ented  before  the  seal  is  finally  attached,  whicl 
would  not  prevail  with  equal  weight  to  show  tha 
a  domestic  patent  becomes  patented  at  an  earlie 
stage  of  the  proceed  ngs  than  the  final  act  of  af 
fixing  the  seal. 

The  only  proven  dates  of  De  Ferranti  are  th< 
filing  of  his  provisional  specification  Decembe 
9,  1885,  the  filing  of  his  complete  specificatioi 
September  9.  18&6,  and  the  second  publicatior 
of  the  complete  specification  in  1887. 

It  will  not  be  contended,  in  view  of  what  ha 
been  said,  that  on  either  of  the  first  two  date 
was  the  invention  either  patented  or  de-cribed  ii 
a  printed  publication,  and  the  latter  date,  bein; 
the  date  of  the  publication  of  the  specification 
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is  subsequent  to  the  application  of  Westinghouse. 

But  it  is  contended  on  behalf  of  De  Ferranti 
.hat  his  complete  specification  was  accepted  and 
made  accessible  to  public  inspection  on  Decem- 
ber 9,  1886  ;  that  the  complete  specification  was 
published  and  printed  January  1,  1887  ;  that  the 
patent  was  sealed  and  issued  on  the  15th  of  Feb- 
ruary, 1887,  and  that  although  these  facts  were 
not  duly  proven  they  should  be  considered  by 
the  Commissioner.  It  is  not  necessary  to  con- 
sider whether  the  Commissioner  may  resort  to 
sources  of  information  outside  of  the  proofs  in 
the  case,  because  the  earliest  date  at  which  it  is 
claimed  that  the  complete  specification  was 
printed  and  published  was  January  1,  1887, 
which  was  subsequent  to  the  filing  of  Westing- 
house's  application.  Still  less  would  the  date  of 
the  patent,  if  duly  proven,  furnish  the  basis  of 
an  adjudication  in  favor  of  De  Ferranti.  The 
fact  that  the  specification  was  accessible  to  pub- 
lic inspection  December  9,  1886,  is  immaterial, 
for  it  was  not  then  a  printed  publication  and  it 
:ertainly  was  not  a  patent.  It  is  also  claimed 
that  the  specification  was  published  in  the 
Official  Journal  of  the  British  Patent  Office,  De- 
cember 10,  1886.  The  only  publication  that 
then  appeared  was  the  publication  of  the  fact  that 
;he  complete  specification  had  been  accepted. 

Whatever  view  of  the  case  is  taken  and 
whether  I  am  limited  to  the  immediate  record  or 
may,  as  De  Ferranti  contends,  resort  to  other 
sources  of  information,  there  was  no  printed  pub- 
lication or  patent  in  existence  on  the  27th  day  of 
December,  1886,  disclosing  the  invention  in  con- 
roversy  as  the  invention  of  De  Ferranti,  and 
herefore  the  decision  of  the  Examiner-in-Chief, 
idjudicating  priority  in  favor  of  Westinghouse, 
must  be  affirmed. 
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To  doubt  their  abilities  to  turn  out  the  best 
jossible  designs  of  cars  for  electric  lines  as  well 
is  general  tramway  work  may,  perhaps,  appear 
10  great  compliment  to  the  carriage  and  wagon 
judders  of  this  or  any  other  country ;  and  yet 
without  absolutely  wishing  to  impute  a  want  of 
eing  up-to-date  ness,  one  cannot  help  wonder- 
ing whether  every  single  detail  of  these  designs 
has  received  such  consideration  as  details  noto- 
riously deserve. 

In  dealing  with  vehicles  to  be  propelled  for 
sublic  use  along  roads  or  tramways,  it  seems 
;o  me  (especially  in  the  present  state  of  our 
cnowledge  and  experience)  most  essential  that 
very  conceivable  care  should  be  taken  to  cut 
iown  useless  weights  and  employ  only  such 
material  in  such  propoitions  as  may  be  truly 
:ousis  ent  with  two  great  requirements — strength 
and  lightness. 

In  any  case,  of  course,  it  is  a  simple  matter  of 
ommon  i-ense  to  save  the  expenditure  of  power 
in  moving  superfluous  weights  ;  more  especially 
sthis  so  when  such  power  is  obtained  at  con- 
siderable cost  owing  to  natural  disadvantages, 
or  when  the  weights  necessary  to  be  moved  are 
of  large  amount. 

A  true  engineer — whose  business  it  is  to  econ- 
omize natural  forces  and  use  them  to  profitable 
advantage  with  little  waste — will  gladly  avail 
himself  of  all  improvements  which  tend  to  such 
results. 

It  may  be  too  much  to  expect  that  he  will 
adopt  them  if  there  be  no  personal  profit  likely 
to-accrue;  but  he  should  certainly  not  be  found 
opposing  the  introduction  of  improvements  that 
bring  about  a  great  economy  of  time  and 
energy. 

This  is  apropos  of  what  forms,  without  doubt,  a 
characteristic  of  this  country  :  we  are  decidedly 
slow  in  adopting  proposed  changes,  even  when 
they  are  shown  to  be  beneficial. 

Returning  to  our  cars,  however,   the  question 
at   issue  resolves   itself  into   an  enquiry    as  to 
whether  a  tolerable  state  of  perfection  has  been 
reached  in  the  design  and  construction  of  tram- 
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way  cars,  more  especially  in  view  of  the  rapid 
spread  of  electric  traction  even  in  England. 

As  for  America,  of  course,  we  are  far  behind 
the  results  there  attained ;  and,  perhaps,  it  is 
as  well.  We  have,  at  any  rate,  the  experience 
of  others  to  profit  by,  and  the  changes  made 
here  will  be  more  permanent  and  enduring  when 
they  do  come  to  pass. 

There  is  no  need  in  this  place  to  enter  into  a 
dfscussion  of  the  various  methods  or  systems  of 
electric  traction  ;  it  may  be  assumed  with  safety 
that  throughout  our  English  towns  and  cities 
but  one  system  will  be  permitted  or  will  prove 
really  workable  along  crowded  streets  and 
thoroughfares. 

The  public  authorities  are  dead  against  the  use 
of  overhead  wires  for  such  purposes  ;  under- 
ground conduits  are  very  expensive  to  instal, 
and  sometimes  the  groove  presents  disadvanta- 
ges, so  that  the  plan  of  using  accumulators 
in  automotive  cars  proves  to  be  the  only  re- 
source left. 

The  weight  of  these  accumulators  forms  a 
very  heavy  item  in  the  total  car  load,  being,  as  a 
rule,  quite  as  much,  if  not  absolutely  more,  than 
that  of  the  passengers  or  paying  load,  and  hence 
it  becomes  a  most  important  question  to  ascer- 
tain whether  all  that  is  possible  has  been  done  to 
lessen  the  dead  weight  of  electric  tramcars. 

At  present,  unfortunately,  there  seems  little  or 
no  prospect  of  any  great  saving  being  affected  so 
far  as  the  accumulators  themselves  are  con- 
cerned, much  as  it  might  be  desired.  Until  our 
inventors  have  devised  some  better  material  than 
lead  as  a  basis  for  secondary  batteries,  we  shall 
be  able  to  gain  little  or  nothing  in  this  direction. 

There  is,  however,  a  tendency  (even  with  the 
employment  of  lead)  towards  increasing  the  out- 
put of  energy  per  pound  of  battery  weight,  but 
this  has  a  theoretical  as  well  as  practical  limit. 
The  electric  motor  and  gear  do  not  form  a  large 
fraction  of  the  total  weight,  so  that  even  if  a  fur- 
ther saving  of  weight  could  be  made  in  them,  it 
would  not  be  worth  the  corresponding  decrease 
in  strength  or  efficiency.  The  experience 
already  obtained  with  generators  and  motors 
enables  us  to  construct  them  with  almost  perfect 
efficiency,  and  the  proportion  of  output  to 
weight  has  practically  increased  to  its  greatest 
limit  under  present  conditions. 

The  greatest  reduction  should  certainly  be 
looked  for  in  the  accmulators,  but,  pending  de- 
velopments in  this  direction,  there  is  no  possible 
harm  in  making  sure  that  our  cars  themselves 
are  as  light  as  they  can  well  be,  consistently 
with  the  needful  strength. 

The  most  general  types  of  tramcar  at  present 
in  use,  both  in  this  country  and  the  United 
States,  are  four  in  number.  Taking  these  in  their 
order  of  size,  and  starting  with  the  smallest,  we 
find  that  it  has  an  average  seating  capacity  for 
sixteen  passengers  inside;  it  is  of  the  closed  car 
type,  and  therefore  without  facilities  for  carry- 
ing passengers  outside,  The  average  weight  of 
such  a  car  ready  for  use  may  be  taken  at  30  cwt. 
or  3,360  lbs. 

Sixteen  passengers  will  average  150  lbs.  each, 
so  that  the  paying  load  is  about  2,400  lbs.,  and 
the  ratio  of  paying  load  to  car  weight  becomes 
.71.  These  figures  are  taken  from  data  supplied 
by  the  ordinary  horse  car  service,  but  it  may  be 
shown  that  pretty  nearly  the  same  proportion 
holds  good  in  the  few  instonces  where  electric 
cars  of  this  size  are  at  work. 

At  Lafayette  (Ind.)  the  twelve  feet  passenger 
cars,  with  seating  capacity  for  about  sixteen  pas- 
sengers, have  each  a  total  weight  of  4, 100  lbs. 
Deducting,  say,  25  per  cent,  of  this  for  the  motors 
(two  in  number,  of  j}4  horse  power  each)  and 
the  necessary  gear,  we  have,  approximately, 
3,000  lbs.  as  the  dead  weight  of  the  car  ;  and 
with  the  same  weight  of  passengers  this  works 
out  to  a  ratio  of  about  .78  between  paying  load 
and  weight  of  car. 

This  appears  to  show  that  American  car  con- 
struction is  slightly  better  than  that  of  this 
country,  so  far  as  lightness  is  concerned,  but 
the  difference   is  not   very  material.     Proof  of 
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such  a  statement  is  better  shown  by  the  fact  of 
so  many  cars  of  American  origin  being  seen  at 
work  in  our  midst. 

The  second  type  of  tram  car,  and  the  next  in 
size,  is  that  so  prevalent  in  the  States  and  known 
as  a  16  feet  closed  car,  having  a  seating  capacity 
of  about  22  passengers. 

Taking  the  average  of  eight  lines,  all  worked 
by  electricity,  and  in  operation  throughout  the 
United  States,  the  weight  of  the  car  with  motor 
or  motors,  gear,  &c,  complete,  come  to  about 
5,700  lbs.  From  this  should  be  deducted  at 
least  25  per  cent,  for  motors  and  gear,  assuming 
the  same  average  weight  for  passengers,  we 
have  a  total  ratio  of  3,300  to  4,275,  that  is  .79 — 
approximately  the  same  result. 

As  a  matter  of  fact,  however,  the  practical  ratio 
of  paying  load  to  deadweight  of  car  would  be 
found  to  average  in  the  States  nearly  double 
the  amount  above  named,  for  the  simple  reason 
that  the  seating  capacity  is  barely  half  the  carry- 
ing capacity. 

There  is  no  need  to  use  outside  seats  on  these 
cars  ;  passengers  crowd  in  utterly  regardless  of 
sitting  room,  and  the  proverbial  barreled  her- 
rings (if  they  could  only  move  them)  would  wag 
their  tails  in  sympathy  with  fellow  sufferers. 
Of  course  this  overcrowding  would  not  be  per- 
missible to  such  an  extent  in  this  country,  and 
hence  the  seating  capacity  of  cars  is  as  fair  a 
standpoint  as  any  by  which  to  judge  of  their 
merits  or  demerits. 

Coming  next  to  the  third  type  of  car,  that 
usually  seen  on  our  English  tramways  drawn 
by  two  horses,  and  with  seats  on  the  top,  the 
average  weight,  as  given  by  a  competent  au- 
thority, is  50  cwt.,  or  5,600  lbs.  These  cars 
can  seat  between  46  and  50  passengers ;  but 
assuming  48  as  a  mean,  we  have  a  total  paying 
load  of  7, 200  lbs.,  and  a  ratio  between  this  load 
and  the  weight  of  car  of  1.3. 

This  represents  a  considerable  improvement 
and  is  perhaps  the  best  result  so  far  achieved. 

From  such  data  as  may  be  gathered  from  the 
sadly  too  sparse  instances  of  electric  cars  built 
on  this  plan,  practically  the  same  result  is  given, 
showing  that  the  carrying  capacity  of  cars  in- 
creases, as  might  of  course  be  expected,  in  a 
greater  ratio  than  their  weight. 

The  fourth  and  last  type  of  car  is  that  known 
as  the  double  truck,  or  double  bogie  car,  with 
top  seats  and  carrying  an  average  of  60  passen- 
gers. 

The  weight  of  such  a  car  is  given  as  about  80 
cwt.,  or  8,960  lbs.  With  a  seating  capacity  of 
60  persons  the  ratio  is  a  little  over  1.  This  is  a 
slightly  worse  result  than  in  the  last  case,  but 
might  obviously  have  been  expected  because  of 
the  increased  weight  in  trucks  and  wheels.  At 
the  same  time,  this  increase  is  far  more  than 
compensated  for,  by  the  greater  ease  of  travell- 
ing and  better  application  of  electric  motor  and 
accumulators. 

This  question  of  car  framework  is,  to  electri- 
cians, an  extremely  interesting  and  profitable 
one  for  discussion,  but  it  opens  up  too  wide  a 
field  to  adequately  occupy  just  now,  although 
more  may  yet  be  said  thereon  in  another  con- 
nection and  from  a  mechanical  point  of  view. 

So  far  as  the  figures  given  are  able  to  prove 
anything  they  show  that  the  large  cars  are  the 
more  profitable  to  run,  so  long,  of  course,  as  the 
conditions  of  traffic  render  their  use  advisable. 
That  is,  a  frequent  and  heavy  service  will  best 
be  met  by  the  employment  of  large  cars  with 
considerable  carrying  capacity  in  proportion  to 
their  weight. 

When  the  traffic  is  at  less  frequent  intervals 
over  a  long  line,  probably  it  would  still  pay  best 
to  run  large  cars  at  stated  times,  but  this  a  matter 
that  concerns  the  traffic  manager  rather  than 
the  electrical  superintendent. 

As  to  whether  the  weights  of  those  cars  might 
possibly  be  reduced  even  slightly  so  as  to  effect 
a  saving  in  the  power  required  to  drive  them,  we 
may  be  able  to  gauge  the  likelihood  of  this  by 
making  a  comparison  with  the  weights  of  vehicles 
used  for  carrying  goods  or  minerals, 
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English  railway  rolling  stock  is  notoriously 
heavy  and  antiquated  ;  one  may,  for  instance, 
often  see  tranship  vans  designed  to  earn.-,  say.  1 1 
tons  and  having  a  net  weight  of  no  less  than  14 
tons.  That  is.  the  paying  load  is  considerably 
less  than  the  weight  of  the  van  itself. 

Of  course  this  follows  as  a  result  of  modelling 
railway  stock  upon  the  lines  of  farm  wagons  ; 
rigid  axles  and  heavy  construction  might  have 
served  a  useful  purpose  in  the  days  of  bad  turn- 
pike roads,  but  on  the  solidly  built  English  tram 
or  railway  lines  they  are  simply  out  of  place — 
especially  with  the  high  speeds  now  employed. 

On  horse  tramways  some  small  saving  might 
be  made  in  the  cars,  although  we  have  seen 
that  the  large  type  vehicle  shows  a  fair  proportion 
(1 .3)  between  paying  load  and  weight  of  car; 
but  whether  this  saving  is  enough  to  warrant  an 
entire  change  of  the  rolling  stock  is,  to  say  the 
least  of  it.  doubtful. 

It  is  principally  in  the  new  accumulator  cars 
(which  must  inevitably  lead  the  way  in  electric 
traction  for  some  time  to  come)  that  a  saving  of 
more  considerable  amount  may  be  made.  These 
cars  must  necessarily  be  of  greater  strength  than 
those  of  the  usual  type,  from  the  fact  of  their 
carrying  at  least  1  ^  tons  of  extra  weight  in  the 
shape  of  lead  accumulators. 

There  will  probably  be  a  tendency  to  gain 
such  extra  strength  at  the  expense  of  lightness  . 
and  some  cars  will  be  needful  in  the  design  of 
these  cars  in  order  to  obtain  sufficient  strength 
to  bear  the  additional  load  with  the  same  or  less 
net  car  weight. 

Judging  from  the  results  obtained  in  American 
freight  car  practice,  as  already  instanced,  there 
would  seem  to  be  considerable  promise  of 
economy  in  weight  coupled  with  increase  of 
strength,  from  the  use  of  iron  tubes  in  the  car 
framework.  Not  only  do  they  allow  of  easy 
construction  and  repairs,  but  by  employing  them 
a  much  better  design  of  car  is  possible  :  the 
framewood  resolving  itself  practically  into  what 
is  certainly  not  the  weakest  of  engineering 
structures,  viz.,  the  truss  bridge. 
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A  New  Storage  Battery. — Messrs.  Shippey 
Bros.,  of  London,  are  manufacturing  anew  type 
of  storage  battery,  called  the  "Standard."  It  is 
specially  constructed  for  traction  purposes  and 
boat  piopulsion.  The  elements  are  light  in 
weight,  and  are  easily  handled ;  the  plates,  in- 
stead of  being  vertical  as  is  usual,  are  placed 
horizontally,  separated  by  china  discs.  At  pres- 
ent only  one  size  and  type  will  be  made.  viz.. 
seventeen  plate  cells.  2 do  ampere-hour  capacity  ; 
size,  6)4  X  6  X  n-  The  inventors  do  not  limit 
the  rate  of  charge  between  10  to  100  cr  even 
the  discharge,  provided  the  cell  does  not  fall 
below  :  - 

Patent  Sales. — Chadbourne,  Hazelton  A:  Co. 
have  sold  to  the  W'enstrom  Consolidated  Dynamo 
A:  Motor  Co.  of  Baltimore,  Md.  their  Patent 
seless  Gearing  for  electric  street  railways. 
This  gearing  will  be  manufactured  by  the  Wen- 
strom  Co.  at  their  Baltimore  factory.  Chadbour- 
ne, Hazelton  ft  Co.  will  be  the  general  selling 
agents  for  these  gears  for  the  United  States.  The 
same  firm  have  also  sold  their  patents  for  their 
Electrically  Actuated  Elevator  to  the  Wenstrom 
Consolidated  Dynamo  ft  Motor  Co.  of  Baltimore, 
Md.  and  these  Elevators  will  be  manufactured 
by  the  Wenstrom  Co.  Chadbourne,  Hazelton 
k  Co.  will  be  the  general  selling  agents  for  the 
United  States. 

The  Ediso.v  Convention. — The  next  annual 
convention  of  the  Edison  Electric  Light  com- 
panies will  be  held  in  Minneapolis.  5linn.,  in 
September,  the  date  to  be  appointed  later  on. 
The  Minneapolis  Industrial  Exposition  will  be 
opened  on  August  27th.  At  this  exposition  the 
Edison  Exhibit's  which  were  displayed  at  the 
recent  electrical  exhibition  at  the  Lenox  Lyceum 
in  this  city,  will  be  a  prominent  feature,  and  the 
enterprising  people  of  Minneapolis  will  have  an 
opportunity  to  gain  some  idea  of  the  wonderful 
development  of  this  great  industry. 


We  give  below  a  list  of  books  which  cover 
the  electrical  field  from  beginning  to  end.  Any 
one  desiring  to  begin  the  study  of  electricity  will 
find  in  this  Library  the  first  lessons  in  electricity, 
and  with  a  moderate  amount  of  perseverance 
and  determination  the  science  can  be  well  mas- 
tered by  the  study  of  the  contents  of  these  books. 
Elementary  Lessons  in  Electricity  and 
Magnetism.       By     Silvanus    Thomson. 

Price, $1.25 

Elements  of  Electric  Lighting  inclvding 
Electric  Generation, Measurement. Stor- 
age and  Distribution.  By  Philip  Atkin- 
son. Fifth  revised  edition.  Price. 
Dictionary  of  Electrical  Words,  Terms 
and  Phrases.  By  Edwin  J.  Houston. 
Price,  .         .         .         .         .  :  5: 

Electrical  Engineering.      By  Slingo  and 

Brooker.     Price.  .         .         .         .         3.50 

Thf  Electric  Motor  and  its  Applications. 
By  Martin  and  Wetzler.    Second  edition. 

Price, 3  00 

Practical    Information   for  Telephonists. 
By  Thos.  D.  Lockwood.     Revised  edition. 
Price.         ......  1. 00 

The  Galvanometer  and  its  Uses.     By  C. 
H.  Haskins.     Third  edition.     Price,       .       1.50 
These  and  all  other  electrical  books  for  sale 
by  the  Electric  Age  Publishing  Company,  No. 
5  Dey  street,  New  York. 


Secondary  Batteries — Self  Induction. — At  the 
meeting  of  the  Physical  Society,  of  London, 
Tune  23th,  last,  two  communications,  "Notes 
on  Secondary  Batteries,"'  by  Dr.  Gladstone  and 
Mr.  Hibbert,  and  "An  Easy  Rule  for  Calcula- 
ting approximately  the  Self-induction  of  a  Coil," 
by  Prof.  J.  Perry,  were  read  : 

In  the  first  of  these,  the  authors  show  cause 
for  believing  that  the  beneficial  effect  produced 
by  adding  sodium  sulphate  to  the  ordinary  elec- 
trolyte is  due  to  its  power  to  diminish  local 
action  between  the  electrolyte  and  different  parts 
of  the  lead  plates.  As  regards  the  chemical 
actions  which  take  place  during  the  working  of 
ordinary  cells,  they  see  no  reason  to  doubt  the 
view  put  forward  by  one  of  them  in  1882,  that 
the  substance  produced  in  the  voltaic  reaction 
is  ordinary  lead  sulphate  Pb  SO. .  They  also 
conclude  that  the  high  E.  M.F.  of  a  coil  im- 
mediately after  stopping  the  charging  current 
is  due  to  the  inequality  of  acid  strength  near 
the  two  plates,  and  the  gradual  fall  of  E. M.F. 
is  caused  by  the  equalization  of  strength  pro- 
duced by  diffusion. 

Prof.  Perry's  rule  relates  to  hollow  cylindrical 
coils,  and  is  expressed  by  the  following  formula  : 


L(insecohms)  = 


ICv 


1.844  a  -f  3. 1  c  -\-  3.5  b 
where 
n  =  number  of  windings, 
a  =  mean  radius  of  winding  in  centimetres, 
b  =  axial  length, 
c  =  radial  depth  of  winding, 

and  I  and  c  are  less  tha 

2 

The  time  constant  of  such  a  coil  is  given  in 
terms  of  the  volume  of  copper  (v  )  in  cubic  cen- 
timetres bv 

L  •v'    4-  I.OOO 

R       "    .72s  a  —  1.33  c|i.j< 

and  the  conditions   for   making  this  small  are 
pointed  out  in  the  paper. 

New  Quarters. — The  Edison  Electric  Light 
Company,  of  Des  Moines,  Iowa,  has  just  moved 
into  new  quarters  situated  on  the  banks  of  the 
Des  Moines  river.  The  new  location  is  more 
central  than  the  old  and  will  enable  the  company 
to  reach  its  customers  with  less  cost  for  material. 

Electric  Light  in  Hotel. — The  new  Hollender 
hotel  in  Cleveland,  Ohio,  has  been  equipped 
with  2,500  Edison  incandescent  lights. 


Paris  Lighting. — The  provisional  station  0 
the  Cornpagnie  Continentale  Edison,  in  the 
Avenue  Trudaine.  Paris,  is  nearly  complete,  bu 
the  permanent  station  has  made  but  little  proi 
gress.  The  system  of  underground  mains  differ^ 
somewhat  from  that  laid  down  along  the  Grand* 
Boulevard.  As  previously,  bare  copper  ? 
used  ;  but  in  order  to  get  more  conductors  irr.o; 
given  space,  they  are  arranged  side,  by  side  on 
notched  porcelain  bridge  pieces  and  also  in  ver 
tical  layers.  This  arrangement  enables  a  mud 
larger  number  of  feeders  to  be  laid  in  the  small 
conduit 

Personal, — Mr.  A.  P.  Trotter  has  been  ap 
pointed  editor  of  the  London  Electrician.  Th« 
proprietors  of  that  journal  have  done  well  to  ac- 
quire the  services  of  this  gentleman. 

The  Phonograph  in  Mexico. — The  Mexicar 
government  has  granted  Mr.  Peniche,  Mr.  Edi- 
son s  representative,  an  extension  of  six  monthi 
to  establish  a  postal  phonograph  system. 

The  Meudon  Balloon  Experiments. — Accord- 
ing to  La  Lumiire  Electrique,  the  Meudon  dirigi- 
ble balloon  is  worked  with  a  seventy  horse-powei 
electric  motor,  weighing  only  490  kilogrammes. 
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Execution  of  Kemmler. — At  the  time  this 
paper  was  going  to  press  everything  pointed  to 
the  probab  lity  of  Kemmler  s  execution  by  the 
new  method  before  the  week  was  finished.  The 
daily  p  ess  are  prolific  in  suggestions  as  to  the 
possibility  of  Kemml-  r  yet  escaping  ihe  penally 
of  his  crime.  In  ihe  interest  of  humanity  it 
would  be  well  to  do  something  definite  at  once. 
Either  ex-  cute  the  poor  wreich  or  commute  his 
sentence  to  Me  imprisonment.  There  is  more 
inhumanity  in  this  prolonged  parleying  over 
electrical  executions  than  there  is  in  the  tealitv — 
to  the  condemned  man  at  ldst.  The.e  is  no 
doubt  he  would  prefer  to  have  his  case  disposed 
of  one  way  another  as  quick  as  possible  He 
has  already  suffered  a  thousuid  deaths,  if  the 
daily  papers  are  conevt  in  iheir  repoits,  yet  this 
is  no  reason  why  he  sh  uld  not  be  punished  ac- 
cording to  law  for  his  inhuman  cr,me. 

The  Electric  Light  Convention. — The  pro- 
gramme of  ihe  National  Electric  Luht  Conven- 
tion at  Cape  May,  on  August  19th,  which  is 
printed  on  another  page,  is  an  interesting  one. 
The  subjects  ol  the  pipers  to  be  read  are  all 
timely  and  important,  and  the  information  each 
will  contain  will  no  doubt  be  valuable  to  every 
one  interested.  The  Secretary,  in  arranging  the 
programme,  has  given  abundant  evidence  that 
he  appreciates  the  necessiti<s  of  successful  elec- 
tric lighting,  and  to  make  electric  lighting  fur- 
ther successful  he  has  invited  certain  gentlemen, 
who  are  acknowledged  authorities  in  certain 
lines,  to  read  papers  on  the  subjects  with  which 
they  are  specially  famil  ar.  1  hese  papers,  no 
doubt,  will  be  va  uable,  as  they  will  cover  meth- 
ods and  practice  up  to  date.  All  things  consid- 
ered, there  is  every  prospect  that  the  coming 
meeting  will  he  of  much  greater  importance  than 
any  one  of  all  the  previous  conventions.  The 
invigoratng  atmosphere  of  Cape  May,  too.  will 
aid  material  y  in  its  success,  and  when  the 
members  turn  their  backs  on  the  pi  ce,  they  no 
doubt  will  feel  benefited  both  mentally  and 
physically  for  having  been  present. 


Electric  Lighting  for  Beginners. — Owing  to 
the  press  of  other  matter,  we  have  been  com- 
pelled to  omit  from  this  issue  Part  IV  of  our  article 
on  "  Electric  Lighting  for  Beginners."  It  will 
appear  in  our  next  issue. 


ELECTRIC    LIGHT   SIGNALLING   IN   THE 
NAVY. 


The  U.  S.  Squadron  of  Evolution  arrived  at 
New  York,  July  30,  after  an  eight  months'  cruise 
in  European  and  South  American  waters.  Ad- 
miral Walker,  on  being  questioned  in  regard  to 
use  of  electricity  in  European  navies,  said  : 

"The  European  navies  are  ahead  of  us  in 
many  things.  They  have  a  system  of  electric 
light  squadron  signals  which  makes  it  possible 
for  a  fleet  to  receive,  answer,  and  obey  orders 
with  wonderful  quickness.  All  the  orders  at 
night  are  made  by  three  red  and  three  white 
lights  set  perpendicularly.  The  lights  are  flashed 
by  an  opeator  at  a  keyboard  placed  out  of  the 
reach  of  danger.  Of  course,  three  red  and 
three  white  lights  are  susceptible  of  many  com- 
binations, and  any  order  may  be  conveyed  by 
them." 

The  Admiral  stated  that,  on  the  ships  ove- 
which  he  has  command,  there  was  an  arranger 
ment  of  three  electric  lights,  which  were  devised 
af  er  the  ocean  was  crossed,  and  which  have 
been  found  to  be  very  useful. 

In  America  the  inventive  genius  is  applied  to 
industrial  progress  rather  than  the  building  up  of 
the  army  and  navy,  as  in  many  European  coun- 
tries ;  hince,  it  is  not  surprising  that  European 
n  ivies  are  ahead  of  us  in  the  matter  of  the  uses  of 
electricity  on  shipboard.  As  a  matter  of  pride, 
however,  our  navy  should  equal,  at  least,  other 
navies  in  this  respect.  Electricity  is  a  most 
valuable  agent  of  communication  between  ships 
at  sea,  and  in  battle  any  deficiencies  in  this  re- 
gard would  undoubtedly  be  calamitous.  Elec- 
trical engineers  would  do  well  to  give  this  im- 
portant matter  some  attention.  Admiral  Walker 
has  told  us  where  we  are  deficient  and  we  ought 
to  profit  by  it. 

Beauties  of  Nature. — No  human  ingenuity  or 
skill  is  a  match  against  nature  in  producing 
artistic  effects.  In  his  efforts  to  secure  the 
most  pleasing  effects  on  the  human  senses,  man 
is  very  apt  to  overdo  and  become  conventional 
but  nature  is  simplicity  itself.  Artists  are  more 
and  more  accepting  the  idea  that  the  simplest 
things  produce  the  most  p'easing  effects.  Nature 
is  always  called  upon  for  the  best  in  art,  and 
with  this  thought  uppermost  in  his  mind  a  pro- 
minent wall  paper  manufacturer  of  this  city  was 
recently  found  drawing  fom  natures  beautits  in 
a  most  unique  manner.  Every  one  has  noticed 
the  beautiful  shadows  cast  on  the  ground  by 
the  electric  light  among  the  foliage  of  trees. 
The  gentleman  in  question  with  the  aid  of  photo- 
graphy has  secured  a  record  of  these  beautiful 
effects,  which  he  proposes  to  use  in  connection 
with  his  business  His  goods  will  no  doubt 
be  very  attractive  if  he  does  not  try  to  improve 
upon  nature. 

Selling  Horses  by  Electric  Light. — The  elec- 
tric light  has  in  one  sense  turned  night  into  day. 
By  its  use  work  can  be  carried  on  at  night  as 
well  as  during  the  day,  whereas  without  it  opera- 
tions would  necessarily  have  to  be  suspended  on 
the  approach  of  darkness.  A  few  evenings  ago 
a  horse  sale  was  conducted  at  night  by  electiic 
light  at  a  well  known  horse  market  in  this  city. 
It  was  an  experiment,  but  from  all  reports,  it  was 
eminently  successful.  The  electric  light  brought 
out  the  points  of  the  stock  as  well  as  if  the  ani- 
mals stood  in  broad  daylight. 

Motoneer. — There  is  nothing  about  the  sound 
of  the  word  "motoneer"  that  is  pleasing  to  the 
ear ;  moreover  there  is  no  real  necessity  for  the 
coining  of  a  word  to  signify,  specifically,  the 
driver  of  an  electric  car.  What  is  the  matter 
with  the  word  "driver"?  To  talk  of  "  moto- 
neers "    only  adds  to  the  mystery  with  which 


many  people  regard  everything  involving  elec- 
tricity. The  word  "driver"  is  ample  in  signi- 
ficance to  cover  electric  cais,  ar.d  is  a  word  that 
everybody  understands.  What  is  needed  to 
make  electricity  popular  is  greater  simplicity  in 
electrical  terms.  When  we  talk  to  a  layman 
about  "motoneers,"  "watt-hours."  "amperes," 
"  volts,"  etc.,  he  mentally  resolves  to  drop  the 
subject  and  give  electricity  a  wide  berth.  As 
long  as  there  are  current  words  that  are  perfectly 
applicable,  the  introduction  of  new  words  should 
be  discountenanced. 

Obituary. — C.  B.  Hotchkiss  well-known  in 
telegraph  circles,  died  on  July  24th,  at  Paul 
Smith's  in  the  Adirondacks.  About  three  years 
ago  Mr.  Hotchkiss  was  attacked  with  what  was 
pronounced  hasty  consumption.  He  then  went 
to  the  Adirondacks  and  lived  there  with  his  wife 
up  to  the  time  of  his  death.  Mr.  Hotchkiss  was 
42  years  of  age.  He  organized  the  American 
District  Telegraph  Company  in  1S71,  and  in 
1 88 1  he  took  part  in  organizing  the  Mutual 
District  Messenger  and  Telegraph  Companies. 
Latterly  he  was  prominently  identified  with  the 
manufacture  of  Kerite  telegraph  cables  and 
wires,  being  a  partner  of  the  late  A.  G.  Day. 
This  was  his  chief  business,  although  he  held 
official  positions  in  other  companies. 

Incandescent  Lamps. — The  Brush  Electrical 
Engineering  Company,  Limited,  says  a  London 
contemporary,  has  acquired  the  Edison  lamp 
patents  for  Australasia,  India,  the  Cape  of  Good 
Hope,  and  Natal,  and  notifies  that  it  is  an  in- 
fringement of  the  rights  now  secured  by  assign- 
ment to  that  company,  to  import,  sell,  manufac- 
ture, or  use  any  incandescent  electric  lamps  in 
those  colonies  except  under  license  from  the 
compa  ny.  While  the  Brush  Electrical  Engi- 
neeringn  Company  is  resolved  to  assert  and  to 
maintain  its  rights,  it  will  supply  incandescent 
lamps  at  prices  not  higher  than  those  which  now 
generally  prevail  in  the  colonies. 

F.m.lish  Electricians  at  Edinburgh. — About 
seventy  members  of  the  British  Institution  of 
Electrical  Engineers  met  at  Edinburgh,  July, 
in  the  Phonograph  Room  of  ihe  Exhibition  now 
being  held  in  that  city,  and  listened  o  the  read- 
ing of  papers.  The  meeting  was  co  ntinued  on 
the  following  day,  and,  after  the  reading  of 
papers,  the  party  viewed  the  new  Forth  Bridge 
which  was  generally  admired. 


Electric  Power  in  a  Factory-.  — The  entire 
power  of  the  shoe  factory  of  A.  Packard  &  Co., 
Brockton,  Mass.,  is  supplied  by  Sprague  Motors, 
and  a  large  saving  is  effected  thereby. 

Electrical  Society.  —  Several  gentlemen  in 
Nashville,  Tenn.,  who  are  interested  in  electrical 
matters,  are  talking  of  organizing  an  association 
for  mutual  instruction. 

Wants  Electricity. — There  is  an  evident  sen- 
timent among  the  Brooklyn  Street  Railway  au- 
thorities in  favor  of  electricity  as  motive  power, 
but  there  are  in  that  city,  as  in  all  large  cities, 
many  conflicting  interests,  and  the  desire  to  have 
electric  railways  is  one  thing  and  to  have  them 
is  another. 

Electric  Welding. — The  Thomson-Houston 
Welding  Company  have  just  built  a  machine  for 
welding  scrap  steel  to  be  drawn  into  fence  wire. 
This  application  of  the  welding  process  will  ef- 
fect a  great  saving  to  the  company  using  the 
scrap  for  fence  wire,  and  at  the  same  time  yield 
a  liberal  income  to  the  Thomson-Houston  Com- 
pany. 

Electrical  Enterprise  in  Saxony. — A  conces- 
sion has  been  granted  to  a  civil  engineer  and  a 
firm  of  bankers  in  London,  authorizing  them  to 
establish  a  network  of  cables  for  purposes  of 
transmission  of  power  and  electric  lighting  direct 
from  some  coal  mines  through  168  towns  in 
Saxony  to  Dresden. 


THE    ELECTRIC    AGE. 


A  NEW  SYSTEM  OF  ELECTRIC  TRACTION 
BY  STORAGE  BATTERIi> 


That  the  ideal   system    of  electrical  propul- 
sion for  street  railway  cars  is  that  of  the  storage 
batten-  is  acknowledged  by  electricians  gener- 
The  thought  of  cars   containing  within 


supported  in  a  copper  tray  perforated  (see 
fig.  4)  and  the  plates  placed  horizontally  in 
the  battery,  the  whole  being  supported  in  a  frame 
work  which  slides  into  the  battery  case. 

The  lead  plates  are  composed  of  thick  sheets 
of  lead,  between  which  is  packed  lead  foil  and 
the  plate  is  minutely  perforated.     There  is  no 


FIG.     I. — STORAGE    BATTERY    CAR. 


themselves  their  own  electric  power,  and  their 
ability  to  run  on  any  track  and  independent  of 
other  cars  and  of  underground  or  overhead 
wires  is.  indeed,  a  fascinating  one.  The 
great  difficu  ties  in  the  way  of  the  realization  of 
these  hopes  as  is  well  known  have  hitherto 
been,  first,  the  uncertainty  of  the  life  time  of  the 
storage  batteries  and,  second,  the  great  weight  of 
the  cells.  On  these  lines  many  inventors  have 
been  experimenting  for  many  years,  with,  in 
the  majority  of  cases,  indifferent  success.  B 
ling  and  disintegration  of  plates  and  great 
weight  are  still,  in  the  main,  the  great  obstacles 
in  the  way  of  the  success  of  the  storage  ba-. 
There  are  many  inventors,  however,  who  are 
thorough  advocates  of  the  storage  battery  system, 
and  believe  the  day  is  not  far  distant  when  a 
perfectly  reliable  storage  battery  with  much 
smaller  weight  will  be  an  arcomp'ished  fact 
Indeed  it  seems  to  have  already  been  accom- 
plished in  the  inventions  of  P  of.  Wm.  Main, 
whose  patents  are  contra  led  by  the  River  and 
Rail  Electric  Company,  of 4 5  Broadway,  this  c  ty 
and  of  which  company  he  is  the  electrician  and 
engineer.  Both  the  battery  and  the  motor  of 
this  company  possess  many  valuable  and  inter- 
esting features,  and  all  the  details  have  been 
developed  with  great  care  during  the  past  few 
years  by  Prof.    Main,  the  inventor. 

The  car  as  represented  in  Fig.  1  is  of  the 
fami  iar  type  with  the  exception  that  it  his  a 
vestibule  at  each  end,  al  owing  ample  space  for 
the  motor-man,  and  the  free  ingress  an  J  egress 
of  passenger?,  and  the  arrangement  under  the 
car  seats  for  the  reception  of  the  batteries  Fig. 
iows  this  very  clearly.  Before  proceeding 
further  in  the  description  of  the  car  and  its  me- 
chanism we  will  first  describe  the  battery,  which 
presents  some  novel  features. 

The  E.  M.  F.  of  the  battery  is  remarkably 
high,  being  2.6  volts.  The  positive  plates 
are  composed  of  lead  peroxide  (see  fig.  3) 
and  the  negative  p'ates  of  zinc-mercury  (see 
fig.  4).  The  zinc  and  mercury  by  the  action  of 
the  battery  is  made  into  a  spongy  amalgam 
of   zinc    and    mercury.     The    zinc    plates   are 


active  material  placed  in  the  cell.  The  elec- 
trolytic liquid  is  an  acid  solution  of  sulphate 
zinc. 

The  cell  is  made  up  on  the  Plante  principle, 
and  by  the  minute  subdivisions  and  great  sur- 
face of  the  lead  plate,  takes  charge  rapidly.  Its 
capacity    is    increased  over  the    ordinary  lead- 


The  cells  may  be  discharged  at  almost  any 
rate  without  injury,  and  charged  in  like  manner. 
Their  capacity  is  very  great,  being  from  1 7  to  22 
watt-hours  per  pound  of  metal,  as  reported  by 
experts. 

The  positive  plates  as  shown  in  Fig  3.  are 
perforated  with  small  holes,  and  the  layers  ol 
lead  are  riveted  together 
The  negative  plates  art 
}i  of  an  inch  in  thickness 
and  are  perforated 
larger  holes  as  seen  in 
4.  We  were  shown  a 
tive  plate  which  had 
taken  out  of  a  batte-y 
a  year's  use.  and  it  was  ir 
a  remarkably  good  coifl 
ion.  There  was  not  the 
slightest  fUw  discernable 
It  was  stated  at  the  ofiSn 
of  the  company  that  the 
plates  were  practically  in 
destructible. 

The  copper  plate  referrec 
to  above  acts  only  as  a  con 
ductor.  When  charging 
the  battery  the  lead  foilo: 
the  positive  plates  becomes 
an  oxide,  and  this  oxide*: 
lead  is  of  a  hard  crystaUfl 
structure,  and  owing  to  tiu 
method  of  construction^ 
the  plates  the  oxide  is  per 
manentlv  retained.  Then 
is  no  dislodgement  eitifc 
by  handling  or  rapid  dp 
charge. 

Referring  to  Fig.   2.  tht 
method     ol   inserti;  ig 
and  withdrawing  from  the 
car  the  battery  eel  s  : 
illustrated.    Parallel  to  the   main  tracks  ai 
tracks  of  narrow  gauge  on  which  runs  a  sn. 
can-ying  the  cel:s  on  a  table.     By  turning  tiu 
crank  shown  in  the  engraving  the  opera: 
withdrawing  and  inserting   will  be  read: 
derstood.     It  is  said  that  the  change  of  b 
can  be  made  in  one  minute's  tme.     When  tb< 


FIG.     2. — SHOWING    METHOD    OF    CHANGING    BATTERIES    IN    RIVER    AND    RAIL    SYSTEM. 


peroxide  battery  to  the  same  extent  as  the  in- 
crease in  its  electro  motive  force.  Combining 
the  increased  capacity  and  the  increased  electro- 
motive force,  the  output  of  the  battery  in  watt- 
hours  is  about  three  times  that  of  the  same 
weight  of  lead-peroxide  plates. 


exhausted  cells  are  withdrawn  a  truck  behio 
with  its  load  of  freshly  charged  cells  is  run  u 
alongside  the  car  and  the  new  battery  inserted.   Tt 
electrical  connections  between  the  battery 
the  motor  is  accomplished  automatically 
batteries  are  slid  into  their  places.     Thus  thei 


THE    ELECTRIC    AGE. 


3 


s  no  handling  of  wires  necessary.  The  motor, 
>f  which  Fig.  5  is  an  illustration,  is  of  unique 
lesign  and  in  one  important  respect  it  is  differ- 
:nt  to  other  makes.  There  are  no  wires  in  mo- 
ion  at  any  time,  the  armature  and  commutator 
>eing  stationary  while  the  brushes  and  fields 
otate.  The  weight  of  a  street  car  motor  is 
ibout  900  pounds,  and  the  machine  is  of  the 
nultipolar  type,  having  two  north  and  two  south 
)oles.  The  field  core  is  a  soft  wrought  iron 
:vlinder  and  is  concentric  with  the  shaft.  The 
ield  coils  are  wound  around  its  periphery  upon 
t  stationary  spool.  The  two  south  poles  art  at 
jpposite  ends  of  an  arm  carried  upon  one  end  of 
he  core  and  the  two  north  poles  are  placed  in 
ike  manner  at  the  opposite  end  of  the  core,  ex- 
:epting  that  the  two  north  poles  are  placed  at 
ight  angles  to  the  south  poles,  making  the  ad- 
acent  poles  900  apart.  The  magnetic  circuit  is 
:losed  through  the  centre  of  the  field  and  arma- 
ure  cores  parallel  with  the  axis  of  rotation.  The 
irmature  is  of  the  Gramme  ring  type. 

The  power  transmitting  mechanism  is  one  of 
he  interesting  parts  of  the  system.  Fig.  6  shows 
n  interior  view  of  a  River  and  Rail  car  with  a 
)ortion  of  the  seals  and  floor  removed  to  expose 
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-POSITIVE    PLATE. 


he  mechanism  to  view.  All  there  is  of  this  is 
arried  on  one  shaft  which  is  coupled  to  the  ro- 
ating  part  of  the  motor,  or  the  armature  shaft, 
is  it  would  be  called  in  a  motor  of  the  usual 
ype.  It  is  very  compact  and  occupies  but  little 
pace,  yet  within  this  small  compass  there  are 
wo  different  speeds  mechanically  provided  for, 
ilso  means  of  running  the  motor  independently 
)f  the  car. 

The  speed  of  the  motor  is  governed  electri- 
ally,  but  is  not  obliged  to  stop  and  start  with 
he  car  or  to  run  in  a  fixed  ratio  to  the  latter  as 
n  other  systems.  It  is  allowed  to  run  to  best 
;lectrical  advantage  and  develop  its  maximum 
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FIG.  4. — NEGATIVE  PLATE  AND  COPPER  TRAY. 

horse  power  both  in  starling  the  car  and  in  run- 
ning slowly  around  sharp  curves.  The  greater 
ratio  of  mechanical  reduction  of  speed  gives  a 
slow  and  powerful  action  to  the  car  wheels  while 
the  motor  runs  with  full  speed.  The  advantage 
of  this  constiuction  in  starting  a  car,  overcom- 
ing the  inertia  and  sticking  friction  will  be  appa- 
rent to  practical  men.  The  speed  ratio  used  in 
ordinary  fast  running  comes  into  play  when  the 


car  is  fairly  in  motion  or  the  curve  is  passed. 
These  changes  are  effected,  by  the  operation  of 
a  single  lever  on  the  front  platform,  without  jar 
and  without  throwing  teeth  in  or  out  of  mesh. 
The  motion  is  based  upon  the  sun  and  planet 
motion  with  some  essential  modifications.  The 
central  shaft  re- 
volves at  all  times 
with  the  speed  of 
the  motor.  Two 
portions  of  this 
shaft  are  slightly 
eccentric  with  loose 
pinions  mounted 
upon  them.  These 
mesh  at  all  times 
with  the  internally 
toothed  gears 
which  surround 
them.  These  pin- 
ions may  revolve 
idly  within  the  gears 
or  may  drive  them 
according  as  they 
are  allowed  to  gy- 
rate with  the  eccen- 
tric and  revolve, 
or  to  gyrate  only. 
The  pinions  are 
connected  by  dou- 
ble gimbal  joints 
to  disks  concentric 
with  the  central 
shaft.  Each  disk 
will  revolve  with 
its  pinion  when 
idle,  but  when  ar- 
rested by  the  grip 
jaws  will  cause  the 
pinion  to  drive.  One  pinion  or  the  other  is 
driving,  orbotharfe  idle  according  to  the  position 
of  the  platform  lever. 

The  mechanism  drives  both  axles  by  means  of 
sprocket  wheels  and  chains,  as  will  be  observed, 
and  on  the  axles  are  drums  to  which  the  sprocket 
wheels  are  attached,  which  contain  springs  so 
arranged  as  to  keep  the  chains  taut  and  to  re- 


which  motors  are  thrown  out  of  balance  and  dis- 
arranged,— and  perfect  means  of  controlling  the 
motor.  4.  The  mechanical  connection  between 
the  motor  and  work  done,  which  is  of  very  great 
importance  in  all  heavy  work  and  especially  in 
the  propulsion  of  cars.    5.  The  running  or  start- 


FIG.     5. — THE    RIVER    AND    RAIL    MOTOR. 


ing  of  the  motor  by  means  of  this  mechanical 
connection  before  any  load  is  put  upon  it,  by 
which  great  electrical  advantage  is  derived,  first, 
in  the  matter  of  being  in  a  condition  when  the 
work  is  applied  to  do  work  efficiently  and  at  the 
same  time  preventing  strain  on  the  motor  and 
the  batteries  ;  second,  by  being  able  to  avail,  or 
make  use  of  the  momentum  of  the  moving  mo- 


FIG.     6. VIEW    SHOWING    DRIVING    MECHANISM. 


ceive  the  first  impulse  in  starting. 

To  summarize  the  foregoing,  the  main  features 
of  the  system  are  : 

1.  Increased  capacity  of  storage.  2.  Inde- 
structibility of  the  battery  ;  it  cannot  be  injured 
by  rough  handling  or  by  using  too  large  currents 
in  charging  or  discharging.  3.  High  efficiency 
of  the  motor — its  avoiding  revolving  wires  by 


tor  in  starting  machinery  or  a  car  from  rest,  over- 
coming the  inertia  of  the  work  by  the  momen- 
tum that  is  acquired  before  the  motor  is  applied 
to  the  work,  and,  6,  means  of  taking  the  bat- 
teries out  and  putting  them  into  cars  with  great 
rapidity  and  ease. 

Well  Lighted. — St.  Louis,  Mo.,  is  said  to  be 
the  best    electrically  lighted  city  in  the  land. 
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EDI -OX  ARC   LAMPS. 


In  a  recent  circular  issued  by  the  Edison 
General  Electric  Company,  attention  is  called  to 
that  Company's  new  arc  lamps  for  constant  po- 
tential circuits.  The  illustration  given  herewith 
represents  the  method  of  installing  these  arc 
lamps  on  incandescent  circuits. 

The  lamp  is  specially  adapted  for  low  ten- 
sion, incandescent  circuits  It  is  of  novel  cons- 
truction and  differs  from  other  arc  lamps  in  that 
it  is  more  sensitive  in  its  feed.  As  is  well  known, 
lamps  burning  on  multip'e  arc  circuits  are  subject 
to  fluctuations  of  current  in  amperes.  The  re- 
mce  of  the  arc  has  to  be  maintained  very 
evenly  in  order  that  the  current  used  may  be  as 
nearly  uniform  as  possible.  This  is  accomplished 
in  these  lamps  by  a  combination  feed,  that  is, 
anv  variation  of  the  amperes  passing  through 
either  of  the  coils  of  the  lamp  is  immediately 
transferred  to  the  mechanism  controlling  the  feed. 
The  lamp  is  provided  with  an  automatic  cut-out, 
which  controls  the  current  perfectly  under  all 
conditions,  and  with  a  separate  switch  renders 
the  trimming  of  the  lamps  easy. 

These  lamps  are  wound  to  use  8  amperes, 
when  burning  two  in  series  across  110  volts. 
They  can  be  run  two  in  series  on  any  constant  po- 
tential, direct  current  of  from  ioo  to  125  volts. 

More  than  two  can  be  run  in  series  where  the 


arc  lamp,  a  resistance  of  about  1  ohm  for  each 
10  volts  above  90  volts,  the  amount  used  by  the 
two  lamps  in  series. 

For  short  runs  use  No.  12  B.  X  S.  wire,  and 
for  longer  runs  in  propoition.  All  the  joints 
should  be  securelv  made. 

The  current  passes  through  the  lamp  from 
the  top  or  positive  carbon  to  the  bottom  carbon, 
and  the  direction  of  the  current  can  be  told  by 
the  carbons,  that  is,  the  hottest  one  at  its  point 
being  the  positive  carbon.  Shou'd  the  lower 
carbon  be  the  hottest,  when  current  is  turned 
on  the  lamp,  simply  reverse  the  connections 
where  the  current  enters  the  lamp,  and  the  de- 
sired result  will  be  produced. 

For  inside  lighting  the  company  furnishes 
specially  made  incandescent  Lmps  for  resist- 
ance, and  uses  a  branch  cut  out,  wired  so  that 
the  two  r  sistance  lamps  are  connected  in  mul- 
tiple, their  resistance  being  of  the  proper 
amount,  according  to  the  voltage  of  the  circuit 
on  which  lamps  are  connected.  For  outside 
lighting  they  use  a  resutance  best  suited  to  the 
position  in  which  the  lamps  are  to  be  placed, 
and  have  a  hood,  specially  designed,  contain- 
ing a  resistance  which  is  interchangeable,  and 
can  be  adapted  to  varying  vol'ages.  The  hood 
is  so  connected  up  that,  when  the  lamp  is  hung 
within  the  hood,  both  lamp  and  resistance  are 
in  circuit. 


mulate  in  the  globe  or  carbon  holder.  All  screws 
and  binding  posts  should  be  kept  tight  and  the 
switch  contacts  clean.  The  rack  should  be  wiped 
every  day  with  a  clean  cloth  ;  do  not  use  emergy 
or  crocus  cloth.  If  the  rack  in  time  should  be- 
come rough,  have  it  carefully  polished  on  a  buff 
wheel.  Wire  nets  should  be  put  on  all  globes 
to  prevent  pieces  fr  >m  falling  out,  if  the  globes 
become  cracked.  Adjust  the  lamp  to  feed  at  8 
amperes.  This  should  be  done  at  the  test  rack, 
where  the  feeding  of  ea  h  lamp  can  be  seen 
before  hanging  up  for  service. 


Electric  Light  on  River  Steamboats. — Some 
new  steamboats  in  process  of  construction  for 
the  river  trade  at  Kansas  City,  Mo.,  are  to  be 
equipped  with  electric  head  and  side  lights. 
The  head  lights  are  to  be  of  io.oco  candle  power, 
and  those  on  the  sides  5.000  each.  One  steamer 
is  already  running  and  she  attracted  a  good  deal 
of  attention  at  night  wiih  her  electric  lights. 
The  lights  are  so  arranged  that  the  pilot  can 
turn  them  in  any  desired  direction. 

Incandescent  Lamp  Manufacture.  —  Messrs. 
Fritsche  and  Pischon  have  built  an  incandescent 
lamp  factory  at  Fvirstenwalde,  near  Berlin,  which 
is  now  nearly  complete.  A  distinguishing  feature 
will  be  a  special  type  of  air  pump  made  by  the 
firm. 


8  amp.  #B.&S.  Wire   No.  12 
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in  multiple 
German  Silver   or   Iron   Wire  Coils. 


voltage  is  higher  than  120,  each  lamp  requiring 
about  50  volts.  The  mechanical  parts  of  the 
lamp  are  simple  in  construction.  The  feed  is 
strong  and  reliable,  and  the  controlling  cut-outs 
and  magnets  are  highly  insulated. 

Every  precaution  has  been  taken  to  procure  a 
lamp  requiring  the  least  possible  repair.  They 
give  a  clear,  steady  light,  and  are  adapted  to  in- 
candescent circuits  of  any  system  of  continuous 
current.  They  can  be  used  on  such  circuits  in 
connection  with  incandescent  lamps  and  motors, 
without  affecting  any  part  of  the  system,  as  the 
current  consumed  by  the  arc  lamps  is  practically 
constant.  It  is  the  only  commercial  arc  lamp 
for  incandescent  circuits,  and  the  company  guar- 
antees it  both  electrically  and  mechanically. 

Directions  for  wiring  for  these  lamps  are  given 
as  follows  :  In  installing  these  lamps,  a  branch 
cut-out  should  be  put  in  at  the  mains,  and  the 
wire  of  the  lamps  to  the  arc  lamp  should  be  of  a 
size  sufficient  to  carry  the  current,  8  amperes, 
with  the  usual  drop  in  practice  for  multiple  arc 
work. 

A  10  ampere  fuse  should  be  used  in  the  cut- 
put.     Piace  in  the  positive  lead,  leading  to  the 


EDISON    ARC    LAMPS    ON    INCANDESCENT    CIRCUITS. 

The  alignment  of  the  lamp  should  be  care- 
fully looked  to,  the  fixture  carrying  the  lamp 
should  be  well  guyed;  and  porcelain  insulators 
should  be  used  between  the  fixture  and  the  hood 
carrying  the  lamp. 

A  ten  ampere  switch  to  control  each  p.iir  of 
lamps  should  be  placed  in  the  most  convenient 
position. 

The  following  are  the  station  directions  : 

In  case  of  trouble  with  lamps,  examine  as  to 
the  following  points  :  See  that  the  movable  parts 
connecting  the  magnet  cores  and  dash  pot  work 
freely  in  their  joints,  and  in  all  positions.  That 
the  rack  feeds  down  freely  and  all  the  bearings 
of  the  part  moved  by  it  are  perfectly  free.  See 
that  the  armature  of  the  cut-out  is  free  and  its 
contacts  even  and  clean.  Also  that,  when  the 
armature  is  in  contact,  the  end  attracted  by  the 
magnet  does  not  come  quite  in  contact  wiih  the 
insulating  piece  in  the  magnet  core.  The  upper 
carbon  rod  should  be  in  line  with  its  carbon 
holder,  and  abo  in  line  with  the  lower  carbon 
holder,  when  in  a  central  position.  The  lamp 
should  be  kept  throughly  clean  in  every  part, 
and  carbon  dust  should  not  be  allowed  to  accu- 


Berlin. — The  arc  lamps  along  the  Unter  den 
Linden  have  hitherto  been  connected  12  in  se- 
ries, and  supplied  by  special  machines  in  the 
Centrale  Manerstrasse,  giving  600  volts.  As 
soon  as  the  cables  for  the  private  supply  of  cur- 
rent in  the  above  named  street  are  laid  and  at 
work,  the  lamps  are  to  be  connected  two  in  series 
across  the  ordinary  mains. 

The  Old  and  the  New. — The  Old  Hall,  which 
now  forms  a  portion  of  the  works  of  Messrs. 
Clarke.  Chapman  &  Co  ,  of  Newcastle,  England, 
is  the  house  described  by  Charlotte  Bront6  in  her 
famous  novel,  "Jane  E\re.''  The  place  is  now 
virtually  the  firm's  lamp  factory,  and  in  the  en- 
trance there  is  fixed  and  in  use  what  is  said  to 
be  the  largest  incandescent  lamp  in  existence. 

A  Gaulard  Monument. — A  statue  to  the  late  M. 
Gaulard  will  be  inaugurated  in  the  course  of  the 
month  at  Lauza.  Turin.  Gaulard  will  be  repre- 
sented crowned  with  laurel  and  oak  leaves,  and 
at  his  feet  will  he  sculptures  in  low  relief,  em- 
blematical of  his  achievements  in  the  domain  of 
electricity  and  of  his  untimely  death.  The 
monument  is  by  Cesare  Biscarra,  of  Turin. 
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THE   UNIVERSAL  AUTOMATIC   TELE 
GRAPH  SENDER. 

It  is  possible  to  learn  music  and  languages 
without  a  master,  or  teacher,  and  books  without 
end  have  been  published  wiih  this  object  in 
view,  but  hitherto  it  has  not  been  possible  to  learn 
telegraphy  without  a  teacher.  The  teachers  in 
many  cases  are  very  little  better  than  none  at  all, 
but  a  teacher  has  been  necessary,  nevertheless. 
Now,  however,  telegraphy  may  be  included 
among  the  accomplishments  that  may  be  attained 
without  the  aid  of  a  master. 

The  Electrical  Novelty  Company  of  this  city 
are  putting  on  the  market  a  very  ingenious  piece 
of  apparatus  called  the  Universal  Automatic  Tel- 
egraph Sender  of  which  an  illustration  is  given 
below  : 

The  Universal  Automatic  Telegraph  Sender  is 
an  apparatus  that  practically  illustrates  and  teaches 
the  Morse  characters,  causing  the  same  to  be  tap- 
ped out  upon  the  sounder  without  the  aid  of 
operator  or  teacher,  rendering  sound  reading 
more  easily  acquired.  By  this  device,  which  is 
to  be  used  in  combination  with  the  sounder  and 
key,  the  student  is  enabled  to  obtain  practice  in 
receiving  as  well  as  in  sending,  it  making  the 
only  "Complete  Learners'  Outfit  "  in  the  market, 


THE    UNIVERSAL    AUTOMATIC    TELEGRAPH    SENDER. 

and  also  furnishing  a  convenient  apparatus  for 
college  and  school  use  in  illustrating  the  Morse 
system  of  telegraphy  for  transmitting  signals  at 
regular  or  arbitrarily  chosen  intervals,  and  for 
other  experimental  work  in  the  laboratory,  or 
wherever  an  automatic  arrangement  for  breaking 
the  electric  cmrent  is  desiied.  To  the  student 
of  telegraphy  this  apparatus  is  invaluable,  as  it 
furnishes  practice  in  sound  reading,  which  prac- 
tice heretofore  could  only  be  had  at  the  tele- 
graph office  or  by  the  employment  of  a  teacher, 
both  of  which  were  difficult  to  procure.  The 
above  named  outfit  supplies  this  want,  and  fur- 
nishes a  complete  telegraph  office  at  home,  where 
the  sounds  may  be  tapped  out  continually,  or 
whenever  desired,  by  simply  starting  the  elec- 
tric motor.  Many  pupils  have  been  compelled 
to  give  up  learning  the  art  for  the  want  of  this 
essential  practice  in  listening  to  the  sounds  as 
they  are  tapped  out  upon  the  instrument  in  the 
telegraph  office.  This  fact  led  to  the  invention 
of  this  simple,  yet  valuable  apparatus,  which 
renders  the  once  difficult  task  of  learning  to  read 
by  sound  a  pleasurable  pastime. 

The  operation  of  the  automatic  sender  is  sim- 
ple, the  exercises  being  embossed  on  the  paper, 
and  furnished  all  ready  for  use.  The  sending 
instrument  virtually  represents  the  distant  send- 
ing telegraph  station,  and  when  the  paper  is 
drawn  forward,  the  characters  embossed   on  it 


pass  under  a  transmitter  which  keeps  breaking 
the  circuit,  producing  correspond  ng  characters 
upon  the  sounder,  in  precisely  the  same  manner 
as  if  made  by  the  operator  with  the  ordinary 
telegraph  key.  The  exercises  are  prepared  by 
experienced  operators,  and  are  graded  to  meet 
the  tequirements  of  the  pupil.  By  observing 
the  style  of  these  letters  as  thty  are  j rodnced 
upon  the  sounder  by  the  automatic  in  trument, 
the  i  upil  may  be  able  to  imita  e  them  when 
making  them  wiih  the  key.  This  furnishes  ex 
cellent  instruction  in  sending,  as  the  pupil,  fr  m 
constantly  hearing  the  correct  manner  ot  making 
the  letters,  is  quite  certain  to  avoid  the  ungrace- 
ful style  which  characterizes  nine  tenths  of  the 
beginners  who  learn  telegraphy^  in  the  ordinary 
way. 

The  school  of  telegraphy  will  find  the  auto- 
matic sender  a  valuable  labor-saving  machine  in 
teaching.  One  instrument  may  be  put  in  cir 
cuit  so  as  to  operate  several  sounders.  It  will 
save  the  employing  of  assistant  teachers,  and 
give  better  satisfaction  in  many  respects  to  the 
pupil,  as  the  exercises  given  with  the  instrument 
are  prepared  by  first  class  operators  of  the  day — 
well  up  in  the  latest  punctuations,  etc.,  as  u-ed 
on  the  United  Press  and  Associated  Press  wires. 
Managers  and  operators  in  service,  and  some 
who  have  retired,  for  whom  good  Morse  sending 
has  a  fascination,  are  ordering  the  outfit  for 
home  amusement. 

Press  operators,  who  are  desirous  of  receiving 
on  the  typewriter,  will  find  this  instrument  to  be 
of  inestimable  value,  as  the  automatic  sender 
will  furnish  press  news  at  uniform  speed,  and 
may  be  set  up  at  home  near  the  typewriter,  thus 
giving  the  very  best  material  for  testing  and  per- 
fecting their  skill  in  that  direction.  It  will  be 
seen  that  the  automatic  sender  is  instructive  as 
well  as  amusing  alike  to  the  student,  opeiator  or 
manager,  whether  in  active  service  or  retired. 

Railroad  employes  can  learn  telegraphy  at 
home  without  a  teacher,  and  should  not  be  with- 
out this  valuable  apparatus. 

This  machine  is  a  most  patient  and  submissive 
teacher.  When  the  student  desires  to  practice 
receiving,  all  that  is  necessary  is  to  start  the  ti  ans- 
mitter  and  the  characters  are  produced  on  the 
sounder  with  great  precision.  If  they  are  too 
fast  for  the  student  they  can  be  slowed  down  as 
much  as  necessary  until  the  proper  speed  is  at- 
tained. For  practical  operators  this  instalment 
is  a  great  aid  in  learning  to  use  the  typewriter  in 
telegraph  work,  and  it  never  tires  or  loses  pa- 
tience as  a  human  teacher  is  liable  to  do. 

There  is,  unquestionably,  a  great  demand  for 
an  instrument  of  this  kind,  and  it  will  likely  meet 
with  a  welcome,  especially  among  those  who 
are  anxious  to  learn  the  art  of  telegraphy  but  for 
various  reasons  cannot  enjoy  the  benefits  of  a 
first-class  teacher.  This  instrument  supplies  the 
need  perfectly. 

Agencies  for  the  rental  of  these  learners'  out- 
fits are  being  established  by  the  Electrical  Nov- 
elty Company  in  all  the  principal  cities.  The 
Company's  headquarters  are  at  No.  5  Dey  street, 
New  York  city. 

The  Bermuda  Cable.—  The  Halifax  andBermuda 
Cable  Company  opened  for  business  on  July  14th. 
It  was  the  occasion  of  much  rejoicing  on  the 
part  of  the  population  in  Bermuda.  In  the  even- 
ing of  that  date,  after  congratulations  had  been 
flashed  through  the  cable  by  all  the  prominent 
rulers  of  the  world,  banquets  were  held  and  a 
grand  display  of  fire  works  took  place.  The 
Gazette,  published  at  Hamilton,  Bermuda,  got 
out  an  extra  on  this  happy  occasion.  The  cable 
extends  from  Halifax,  N.  S.  to  Bermuda,  a  dis- 
tance of  850  mi'es.  It  connects  at  Halifax  with 
the  Commercial  Cable  and  the  Canadian  Pacific 
Companies.  Mr.  Joseph  Rippon  is  the  general 
superintendent  with  headquarters  at  Hamilton. 
Bermuda.  Quite  a  business  has  already  been 
created  for  this  company.  The  American  busi- 
ness of  necessity  goes  via  Halifax. 

Electrical  Books. — All  Electrical  publications 
can  be  had  of  the    Electric  Age  Publishing  Co. 


THE  ELECTRIC  LIGHT  IN  FRANCE. 

On  June  21st  the  central  station  of  the  Com- 
pagni:  Nationals  d'Electricite,  at  Troyes,  France, 
was  inaugurated.  The  svstem  used  is  that  of 
Ferran  i,  and  the  following  facts  concerning  the 
station  will  be  of  interest  to  those  intetested  in 
electiic  lighting. 

I'lie  station  is  situated  in  the  suburb  of  Sainte- 
Sivi«p,  and  the  plant  compiises  two  Babcock  and 
Wilcox  b  liter-;,  one  Bra-seur  steam  engine  of  150 
N.  HP.,  and  one  Ferranti  dynamo  giving  50 
amperes  at  2  400  volt-:.  As  the  demand  for  light 
increases  it  is  proposed  to  install  two  similar 
groups  of  machines.  Underground  two  wire 
conductors  are  employed  and  extend  about  \yi 
mile-.  The  cables  are  well  insulated,  and  are 
piotected  by  an  external  steel  wire  covering. 
Insulated  branches  are  jointed  to  the  mains, 
which  are  laid  at  a  depth  of  about  20  inches  in 
the  ground.  The  distribution  is  affected  at  an 
E.M.F.  of  ioovolts,  and  transformers  are  erected 
in  certain  places  according  to  the  consumption  ; 
current  is  supplied  both  for  public  and  private 
lighting.  In  the  former  ca>e  arc  lamps  of  8 
amp6res  and  50  volts  are  used,  and  in  the  latter 
incandescent  lamps,  of  which  there  are  8co 
already  in  use.  Light  is  sold  at  a  fixed  sum  per 
lamp  hour,  and  each  subscriber  his  installed  a 
Ferranti  Borel  meter  modified  and  graduated  in 
lamp  hours.  The  rent  for  the  meter  varies  from 
is.  3d.  to  4s.  iod.  per  month,  according  to  the 
capacity.  The  price  per  lamp  hour  of  10  candles 
is  Y§  of  a  penny,  and  for  one  of  16  candles 
about  Y%  of  a  penny.  Those  persons  using  the 
light  subscribe  for  five  years,  and  guarantee  a 
minimum  consumption  of  light  amounting  to  29s. 
per  annum.  The  company  has  to  pay  to  the 
town  a  rent  of  2d.  per  metre  of  mains  laid,  in- 
cluding the  return. 


REORGANIZATION  OF  EDISON  INTERESTS 


The  business  of  the  United  Edison  Manufac- 
turing Company  and  the  Sprague  Electric  Rail- 
way and  Motor  Company  have  been  transferred 
to  the  Edison  General  Electric  Company,  and 
business  heretofore  conducted  by  the  two  former 
companies  will  hereafter  be  conducted  by  the 
Edi-on  General  Electric  Company.  The  Edi 
son  General  Electric  Company  will  have  d  stritt 
offices  as  follows  :  Eastern  District,  Charles  D. 
Shain,  manager,  16  Broad  street,  New  York 
City;  Central  D.st'ict,  John  I.  Beggs,  manager, 
Rialto  Building,  Chicago,  111.;  Rocky  Mountain 
District,  Geo.  W.  Coster,  manager,  Masonic 
Building,  Denver,  Col.;  Pacific  Coast  District, 
W.  S.  Heger,  manager,  San  Francisco,  Cal. ;  Pa- 
cific Northwest  District,  S.  Z.  Mitchell,  manager, 
Portland,  Ore.;  Southern  District.  O.  T.  Crosby, 
manager,  Cotton  Exchange  Bulding,  New  Or- 
leans, La. ;  Canadian  District,  M.  D.  Barr,  man- 
ager, Bank  of  Commerce  Building,  Toronto 
Ont.;  Mr.  H.  Ward  Leonard  is  General  Manager 
of  the  Light  and  Power  Department  including 
Motors  ;  Mr.  J.  Muir  is  General  Manager  of  the 
Railway  Department,  and  Mr.  Samuel  Insull  is 
Second  Vice-President  and  General  Manager  of 
the  Sales  and  Manufacturing  Interests. 


BUSINESS  NOTES. 


Mr.  H.  T.  Paiste.  the  Electric  Switch  Manu- 
facturer, of  Phihdelphia,  Pa.,  is  securing  alarge 
number  of  orders  for  his  excellent  goods  in  Eng- 
land and  France,  in  which  countri  s  he  has  spent 
the  last  two  months. 

The  Baxter  Motor  Company,  ofBa'timore,  Md., 
is  just  about  completing  a  motor  which  is  in- 
tended to  be  placed  on  exhibition  at  the  coming 
Electric  Light  Conventon  at  Cape  May,  N.  J. 
The  speed  of  the  motor  has  been  reduced  from 
2400  to  800  revolu  ions  per  minute.  Much  inter- 
est is  centered  in  the  experiments  on  this  mat  hin  ■ 
and  if  it  should  prove  the  success  anticipated  by 
the  management  of  that  concern,  they  will  have 
created  at  once  a  good  market  for  their  motor. 


THE    ELECTRIC    AGE. 


WORKING    EFFICIENCY   OF    SECONDARY 
CELLS. 


At  the  meeting  of  the  British  Institution  of 
Electrical  Engineers,  held  at  Edinburgh.  July 
16th,  a  paper  entitled  "The  Working  Efficiency 
of  Secondary  Cells,''  was  read.  The  authors 
were  W.  E.  Ayiton  :  C.  G.  Lamb.  E.  W.  Smith 
and  M.  W.  Woods,  Associates.  The  following 
is  the  full  text  of  the  paper,  taken  from  the  Lon- 
don Electrical  Review.  The  article  is  a  valuable 
one  and  will  be  read  with  considerable  interest. 

I. — PREVIOUS    TESTS    OF    CELLS. 

Since  1881,  when  the  formation  of  Plante 
storage  cells  was  greatly  accelerated  by  Faur^'s 
device  of  pasting  the  plates,  numerous  tests  have 
been  made  in  different  parts  of  the  world  on  the 
capacity  and  efficiency  of  secondary  cells.  The 
first  tests  that  were  carried  out  were  conducted 
simultaneously,  at  the  end  of  1881,  in  England, 
by  Prof.  Perry,  with  one  of  the  authors  of  this 
paper,  and  in  France  by  a  committee  consisting 
of  Messieurs  Tresca,  Potier,  Joubert  and  Allard, 
working  at  the  Conservatoire  des  Arts  at  Metiers, 
with  a  staff  of  assistants. 

In  the  report — communicated  to  the  Physical 
Society  in  February,  1S82 — by  the  two  English 
experimenters,  it  was  pointed  out  that  the  great 
"  resuscitating  power"  of  the  cells  made  it  very 
difficult  to  say  when  they  were  entirely  dis- 
charged, and  therefore,  in  order  to  test  the  effi- 
ciency, the  cells  were  first  "emptied"  of  charge 
by  discharging  them  until  the  discharge  current 

Potential  difference  per  cell,  charging  with  9  amperes.     End  of  charge. 


Time  in  hours  frum  beginning  of  charge. 
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was  very  small,  and  finally  leaving  them  short- 
circuited  for  many  hours  with  a  shoit  bit  of 
thick  wire.  Next,  a  measured  amount  of  energy 
was  put  into  these  "  empty  "  cells,  and  they  were 
then  thoroughly  discharged  on  three  successive 
days,  being  insulated  and  allowed  to  recuperate 
during  the  two  intervening  nights.  Although 
the  energy  efficiency  thus  obtained,  and  which 
was  not  less  than  82  per  cent  probably  repre- 
sented much  more  than  could  be  obtained  in 
practice  at  that  period,  if  the  discharge  were 
stopped  before  the  E.  M.  F.  fell  to  so  low  a  value, 
this  efficiency  represented  something  quite  defi- 
nite, since  all  the  energy  given  out  by  the  cells 
in  the  discharge  must  have  been  put  into  them 
during  the  measured  charge,  no  demand  being 
made  on  some  inexhausted  store  of  energy  pre- 
viously put  into  the  cells. 

The  French  committee,  on  the  other  hand, 
considered  the  cells  as  being  discharged  when  a 
certain  current,  which  was  originally  produced 
through  a  fixed  resistance  by  30  cells,  could  no 
longer  be  kept  up,  even  when  the  number  of 
cells  had  been  increased  to  35.  But  unless,  sub- 
sequently to  the  receipt  of  the  cells  from  the 
manufacturers,  they  had  been  changed  and  dis- 
charged several  times  until  the  same  cycles  of 
values  of  E.M.F.  with  time  were  repeated  with 
each  charge  and  discharge,  there  was  no  guaran- 


tee that  in  the  experimental  discharge  the  cells 
were  not  drawing  on  a  store  of  energy  put  into 
them  before  leaving  the  manufacturers' premises, 
and  thus  giving  a  higher  value  than  the  "work- 
ing efficiency.' 

And  we  are  afraid  that  a  very  possible  neglect 
of  the  powerful  resuscitating  power  of  accumu- 
lators may  have  vitiated  some  of  the  published 
results  of  experiments  that  have  been  made  on 
them.  At  the  middle  of  1889,  when  we  had 
nearly  completed  our  investigation,  there  ap- 
peared two  very  important  contributions  to  the 
subject — one  on  "The  Inherent  Defects  of  Sec- 
ondary Batteries, "  by  Dr.  Louis  Duncan  and  H. 
Wiegand  ;  the  other,  "  Ergebnisse  von  Ver- 
suchen  an  Akkumulatoren  fur  Stationsbetrieb." 
by  Prof.  \V.  Kohlrausch  and  C.  Heim.  These 
investigations  are  extremely  interesting,  as  they 
confirm  some  of  the  results  which  we  had  also 
arrived  at,  and  to  which  reference  will  be  made 
in  this  paper  :  Prof.  W.  Kohlrausch  andC.  Heim, 
for  example,  laying  great  stress  on  the  fact  that 
the  discharge  of  an  accumulator  does  not  de- 
pend merely  on  the  previous  charge,  but  on  the 
previous  history  of  the  cell. 

At  the  Central  Institution  there  are  three  dis- 
tinct types  of  E.  P.S.  cells  in  daily  use.  The 
cells,  however,  used  by  us  for  the  investigation 
were  twenty  out  of  a  group  of  fifty  of  what  is 
known  as  the  1888  type.     This  type  we  selected 
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since  it  was  the  latest  constructed  by  the  Elec- 
trical Power  Storage  Company.  The  particular 
specimens  of  this  1S8S  type,  which  are  at  the 
Central  Institution,  contain  each  two  positive 
and  three  negative  plates,  each  plate,  exclusive 
of  the  lugs,  being  91^  by  9%^  inches.  The  glass 
vessels  containing  these  plates  are  large  enough 
to  each  hold  7L  plates,  but  we  preferred  to  use 
7L  glass  boxes  to  having  smaller  boxes  specially 
constructed. 

The  total  weight  of  each  of  the=e  cells  is  about 
59  lbs.  12  oz.,  made  up  as  follows  : 

11  >s.  oz. 

3  negative  plates about     17     2 

2  positive       "      "        11     8 

Ebonite  strips "  08 

1  glass  vessel "  7     8 

Dilute  sulphuric  acid "        23     2 

and  the  cells  are  intended  to  be  used  with  a 
maximum  current  of  9  amperes  on  charging  and 
10  on  discharging. 

The  first  point  to  settle  with  reference  to  the 
discharge  was  whether  the  resistance  in  the  cir- 
cuit should  be  kept  constant,  or  whether  as  the 
E.M.F.  fell  the  resistance  should  be  varied  in 
such  a  way  as  to  keep  the  current  constant 
This  latter  method,  although  it  involved  much 
more  labor,  was  adopted.  At  first  the  current 
was  kept  constant  by  varying  the  resistance  by 


hand  as  the  E.M.F.  of  the  cells  altered.  But 
this  required  the  constant  presence  of  one  of  the 
observers  day  and  night,  partly  to  vary  the  re- 
sistance from  time  to  time,  and  partly  to  start  the 
charging  directly  the  discharging  was  finished, 
in  order  that  the  cells  might  never  be  left  dis- 
charged. Hence  an  automatic  arrangement  was 
subsequently  devised,  and  by  means  of  it  the 
current  was  maintained  more  constant  than 
could  be  achieved  by  even  very  careful  hand 
regulation,  and  the  circuit  broken  during  dis- 
charging and  during  charging  the  moment  the 
P.  D.  reached  certain  pre-arranged  values. 

We  had  next  to  adopt  a  criterion  by  which  to 
.settle  when  a  charge  or  discharge  could  be  said 
to  be  completed.  Such  a  criterion  may  be 
made  to  depend  on  a  variety  of  changes  that 
take  place  in  a  cell,  three  of  which  are  in  com- 
mon u=;e — viz.,  change  in  the  specific  gravity, 
gassing,  and  change  in  the  P.  D.  In  the  case 
of  the  cells  tested  by  us,  and  which  have  more 
liquid  in  proportion  to  the  plates  than  is  usually 
the  case,  the  change  in  specific  gravity  from 
charge  to  discharge  is  from  1.2  to  about  1.17; 
and,  as  our  experiments  show  that  the  change  is 
directly  proportional  to  the  time,  when  the  cur- 
rent is  kept  constant,  the  change  in  the  specific 
gravity  per  hour  is  only  about  0.002.  which  is 
far  too  small  to  be  read  very  accurately  with 
ordinary  hydrometers.  But  it  is  known  the  fall 
in  the  E.  M.  F.  of  the  cells  at  the  end  of  the  dis- 
charge is  very  rapid,  so  that  half  an  hour  more 
or  less  in  the  time  of  discharge  produces  a  great 
difference  in  the  value  of  the  E.M.F.;  hence  it 
follows  that,  if  a  specific  gravity  test  were  alone 
employed  with  our  cells  as  a  criterion  of  charge 
and  discharge,  it  would  be  necessary  to  read  the 
specific  gravity  accurately  to  less  than  o.ooi  at 
the  end  of  the  discharge.  The  amount  of  gassing 
is  also  far  too  rough  a  test,  and  cannot  be  em- 
ployed at  all  in  the  discharge,  hence  we  were  led 
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Fig.  3. 

to  resort  to  the  variation  in  the  P.  D. 

A  number  of  experiments  were  now  made  on 
two  of  the  cells,  in  order  that  the  exact  shape  of 
the  curves  of  P.  D.  at  the  end  of  the  charge  andi 
discharge   might   be   ascertained.       The    curve! 
shown  in  fig.  i  is  the  end  of  the  P.  D.  curve  for 
one  cell  on  charging  with  9  ami  eres  for  14  hours: 
from  which  we  see  that  the  rate  of  variation  ofl 
the  P.  D.  with  time  is  greatest  when  the  P.  D.  is? 
about  2.36  volts,  indicated  by  the  point,  a.     In 
fig.  2  is  shown  the  curve  of  P.  D.  during  thej 
last  $y2  hours  of  discharge  with  10  amperes,  the 
discharge  being  continued  for  12  hours.    In  this 
particular  experiment  the  discharge  was  allowed 
to  continue   until  the  P.  D.  fell  to   1.365   volts, 
indicated  bv  the  point,  c,  which  is  far  lower  than 
we  have  dared  on   any  other  occasion  to  allow 
the  P.  D.  to  fail.     At  about   1.8  volts  the   P.  D. 
curve  begins  to  fall  pretty  rapidly,  and  the  slope 
of  the  curve,  or  the  rate   of  diminution  of  the  P. 
D.  with  time,  goes  on  increasing  until  the  P.  D. 
has  fallen  to  1.6  volts,  indicated   by  the  point  a, 

on   the  curve  in  fig.  2.      Here  jj  per  cell  has 

reached  a  value  1.4,  v  being  measured  in  volts 
and  /  in  hours.  Below  this  the  curve  has  a  shape 
that  has  not  hitherto  been  noticed,  for  when  the 
P.  D.  per  cell  has  reached  1.556  volts,  indicated 
bv  the  point,  b,  the  curve  suddenly   alters  its 
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shape,  becoming  the  straight  lineB,  c,  with  a  less 

inclination  to  the  axis  of  time,   -j—  being  for  this 

line  only  0.44. 

Just  as  we  have  in  the  curve  in  fig.  2  continued 
the  discharge  much  below  the  usual  limit,  so  we 
examined  what  would  take  place  if  the  charging 
was  also  prolonged  much  beyond  the  usual  limit. 
Curve  3  shows  the  rise  of  the  P.  D.  when  the 
charging  at  4. 52  amperes  was  continued  for  37^ 
hours,  25^  hours  being  sufficient  to  fully  charge 
the  cells  with  this  constant  current  of  4- 52  am- 
peres—that  is,  to  charge  them  until  the  P.  D. 
per  cell  was  2.4  volts.  It  will  be  observed  that 
whereas  the  volts  rise  from  2.25  to  2.38  between 
23.1  and  25.5  hours — that  is,  o.  13  volt  per  cell 
in  2.4  hours — the  rise  in  the  following  12.3  hours 
is  only  from  2.38  to  2.35  volts  :  this  is  only  0-17 
volt.  The  continuation  of  the  curve  shows  the 
drop  of  P.  D.  on  breaking  the  charging  circuit ; 
there  is  an  instantaneous  fall  of  0.28  volt  per 
cell,  and  a  further  fall  of  o.  1  volt  in  the  E.  M.  F. 
in  two  hours. 

Potential  difference'per  cell,  charging  with  o'amperes. 
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in  nit  broken.  Time  in  minutes.  Charging  circuit  closed. 

Fin.  4. 

The  curve  on  Fig.  4  shows  on  a  larger  scale 
this  drop  on  breaking  the  charging  circuit  when 
the  cells  are  very  well  charged,  leaving  it 
broken  for  five  minutes,  and  then  closing  it 
again  ;  the  charging  current  in  this  experiment 
being  9  amperes.  There  is,  we  see,  a  nearly  in- 
stantaneous drop  of  the  terminal  P.  D.  per  cell 
from  2.56  to  2.31,  then  a  steady  fall  in  the  E.  M.F. 
from  2.31  to  2.24  volts  in  five  minutes.  On  re- 
closing  the  charging  circuit  at  this  moment,  there 
is  an  instantaneous  rise  of  the  P.  D.  to  2.48  volts, 
and  then  a  slow  rise  to  2.56  volts  in  five  min- 
utes ;  so  that  after  reclosing  the  charging  circuit 
it  took,  in  this  experiment,  the  same  lime  for  the 
P.  D.  to  recover  the  value  it  had  just  before  break- 
ing as  the  time  during  which  the  circuit  remain- 
ed broken. 

Experiments  were  also  made  on  the  time  rise 
of  the  E.  M.F.  on  stopping  the  discharge.  Later 
on,  however,  the  time  rise  of  the  E.  M.F.  on 
breaking  the  discharge  circuit,  as  well  as  the 
time  fall  of  the  E. M.F.  on  breaking  the  chaiging 
circuit,  for  various  current8,  was  measured  111  a 
far  more  sensitive  way  than  in  the  early  part  of 
this  investigation  ;  this  subject  will,  thererore, 
be  left  until  farther  on  in  this  paper. 

On  starting  a  discharge  the  P.  I).  generally  falls 
slightly  to  the  value  that  is  maintained  fairly 
constantly  during  a  long  portion  of  a  discharge 
After  a  prolonged  rest,  tiowcver,  we  have  found 
that  the  P.  D. ,  on  the  contrary,  shows  a  decided 
rise  at  the  commencement  of  a  discharge,  and 
that  it  is  not  until  the  third  discharge  takes  place 
that  the  curve  resumes  its  normal  chancier  with 
the  slight  drop  in  the  value  of  the  P.  D.  at  the 
commencement  of  the  discharge. 

(To  be  Continued). 


THE  ELECTRIC  LIGHT  CONVENTION. 


The  following  is  the  official  programme  of  the 
annual  convention  of  the  National  Electric  Light 
Association  to  be  held  at  Cape  May  on  the  19th 
instant. 

The  Committee  on  Papers  of  the  National 
Electric  Light  Association  have  selected  the  fol- 
lowing topics  and  have  invited  the  p-:  s  -ns 
named  to  prepare  a  paper  or  open  the  d  scussi  n 
on  the  subject  assigned  him. 

1.  Electrical  Industries  and  the  YV\  rld's 
Columbian  Fair.     J.  P.  Barrett,   Chicago. 


2.  Electric  light  as  supplied  to  steam  railroads. 
W.  H.  Markland,  Altoona,   Pa. 

3.  Standards  of  economy  in  the  generation'  of 
power  and  steam  under  best  conditions.  Editor 
of  Power  and  Steam,   New  York. 

4.  Triple  expansion  high  speed  engines  for 
central  station  work.   Williams,  Beloit,  Wis. 

5.  The  model  boiler  room  and  the  duties  ofa 
fireman.     Jarvis  B.   Edson,   New  York. 

6.  Ferranti  station  at  London,  England.  Caryl 
Hackings,  Lynn,  Mass. 

7.  The  proper  care  and  management  of  alter- 
nating currents.  T.  Carpenter  Smith,  Philadel- 
phia. 

8.  Distribution  of  energy  hy  alternating  cur- 
rents and  transformers  and  the  proper  method 
of  proportioning  conductors.  A.  H.  Rohrer, 
Lynn,  Mass. 

9.  The  proper  basis  for  determining  electric 
motor  rates.     H.  L.  Lufkin,  New  York. 

10.  Actual  cost  of  furnishing  arc  lighting  (1,200 
C.  P.  and  2,000  C.  P.  lamps)  under  the  best  pos- 
sible conditions.     J.  C.  Ayer,  St.  Louis. 

it.  Municipal  ownership  of  electric  lighting 
p'ants.      M    J    Francisco,  Rutland,  Vt. 

12.  Accidents  in  electric  lighting  stations  and 
plants.      Prof.  Ch tries  R.  Cross,  B  »ston. 

13.  Care  and  labor  in  electric  light  stations 
and  its  value.     A.  J    DeCamp,  Phihdelphia. 

14.  How  can  the  National  Electric  Light  As- 
so:iat;on  best  seive  the  interests  of  central 
station  companies?  C.  R.  Huntley,  Buffalo, 
N.  Y. 

The  reports  to  be  considered  are  as  follows  : 

1.  Committee  on  national  insurance  rules. 
George  Cutter,  chairmam. 

2.  Committee  on  electrical  data.  A.  J.  De 
Camp,  chairman. 

3.  Committee  on  copper  tariff.  Charles  A. 
Brown,  chairman. 

4.  Committee  on  underground  conduits  and 
conductors.     Joseph  E.  Lockwood,  chairman. 

5.  Committee  on  revision  of  constitution.  M. 
J.  Francisco,  chairman. 

6.  National  committee  on  legislation.  Allen 
R.  Foote,   chairman. 

7.  Commitiee  on  relations  between  manufac- 
turing and  central  station  companies.  Marsden 
J.  Ferry,  chairman. 

8  hxecutive  committee.  C.  R.  Huntley, 
chairman. 

9.  Finance  committee.  John  A.  Seely,  chair- 
man. 

10.  Secretary  and  treasurer's  report.  Allen 
R.  Foote. 

At  each  session  of  the  convention  a  call  will 
be  made  for  the  proposal  of  questions  to  be  dis 
cussed  at  a  subsequent  session,  and  for  the  in- 
troducton  of  re  olutions  to  be  considered  at  a 
subsequent  session  when  leported  by  the  com- 
mittee on  resolutions  for  action. 

Members  desiring  to  take  part  in  the  discus- 
si  m  of  any  subject  >tated  or  proposed,  who  send 
the  r  names  to  the  secret  >ry  piev.ous  to  the  time 
appoint  d  for  i  s  considera  ion,  will  be  called 
upon  by  the  president  and  be  given  time  befoie 
the  subject  is  op  ned  to  the  convention.  By 
this  means  every  member  can  secure  recogni- 
t  on  and  time  to  exp:es  his  v.ews  fully  on  any 
subject  that  m  iy  come  before  the  convention. 

An  ami  uncement  of  the  order  of  proceedings 
will  be  nude  for  each  day  on  the  preceding  day. 
The  subjec's  and  reports  will  betaken  up  in  the 
order  there  named.  Each  se  sion  will  be  pro- 
longed until  the  calendar  fur  the  day  has  been 
cleared. 

The  last  s  ssi  >n  will  be  an  ex-cutive  session, 
to  be  attended  by  acti  e  members  only.  The 
bu-iness  to  be  brought  before  the  session  will 
be  : 

1.  Secretary  and  Treasurer's  Repoit;  2,  Re- 
poitof  Fi  anc  Commitue;  3,  Report  of  Ex  cu- 
tiveCommi  tee:  4,  Action  on  Report  of  Com- 
mittee on  Revi  ion  of  Conslitu'ioii  ;  5,  Election 
of  Executive  Committee;  6.  Selection  of  Next 
Place  of  Meet  ng. 


NEW  YORK  NOTES. 


Mr.  Frank  A.  Perret,  electrician  of  the  Elektron 
Company,  is  just  finishing  one  of  his  motors  of 
Yz  horse  power,  which  he  intends  to  use  for  the 
propulsion  of  a  small  boat.  The  boat  is  to  be 
fitted  with  feathering  side  wheels,  and  is  for  Mr. 
Perret's  own  use.  The  motor  is  of  extra  light 
weight,  laminated  field  and  waterproof.  Mr. 
Perret  will  obtain  his  current  from  a  Mason  bat- 
tery of  special  construction. 

A  few  days  ago  Mr.  Edison  was  presented  with 
a  phonographic  verbatim  report  of  the  proceed- 
ings of  the  Convention  of  Phonographic  Com- 
panies recently  held  in  Chicago.  The  entire  re- 
port comprises  40,000  words. 

The  C.  &  C.  Electric  Motor  Co.  report  that  over 
te  1  thousand  of  their  motors  are  in  actual  opera- 
tion to  day.  The  sales  since  the  fir.»t  of  the  year 
to  the  present  time,  amount  to  more  than  ever 
before  delivered  in  an  entire  year.  This  is  a 
wonderful  development,  but  the  enterprising 
gentlemen  who  head  the  concern,  are  keeping 
p  ice  with  the  unusual  boom  in  the  mo  or  business. 

Mr.  F.  J.  Sprae;ue,  of  the  motor  department  of 
the  Edison  General  Electric  Company  is  spend- 
ing a  well-earned  season  of  rest  in  Europe.  He 
sailed  the  week  before  last. 

Mr.  F.  W.  Jones,  assistant  general  manager 
and  electrician  of  the  Postal  Telegraph  Company, 
was  last  week  granted  a  pa'ent  on  a  system  of 
dynamo  telegraphy,  which  is  said  to  be  the  most 
complete  and  efficient  yet  devi  ed. 

Messrs.  Zimdars  &  Hunt,  of  127  Fifth  Ave., 
have  secured  the  contract  for  putting  in  all  the 
bells  and  tubes  in  the  large  new  hotel  at  Lake- 
wood,  N.  J.  This  hotel  will  contain  400  rooms, 
and  is  one  of  the  largest  in  this  vicinity. 

The  new  building  of  the  Edison  General  Elec- 
tric Company  is  rapidly  progressing  towards 
completion.  The  front  is  of  granite  and  of 
massive  and  handsome  proportions.  When 
completed  it  will  be  one  of  the  most  attractive 
structures  in  that  part  of  the  city. 

In  the  Bureau  of  Information  of  the  Edison 
General  Electric  Company,  at  16  Broad  street,  a 
large  map  of  the  United  Mates  hangs  on  the 
wall.  This  map  shows  very  clearly  at  a  glance 
the  boundary  lines  of  the  various  districts  of  the 
Edison  General  Electric  Company.  These  cover 
the  entire  country  and  the  province  of  Quebec. 
In  each  district  the  city  in  which  the  head  office 
is  located  is  prominently  marked.  The  map 
will  be  found  very  convenient  and  useful  for 
reference,  now  the  ct  untry  is  divided  up  into 
districts  for  the  purpose  of  facilitating  the  trans- 
action of  business.  The  business  of  this 
department  is  under  the  supervision  of  Mr.  W. 
H.  Fleming  who  has  things  so  systematical  y 
arranged  that  he  can  give  any  desired  informa- 
tion pertaining  to  the  vast  industry  in  a  moment's 
time.  R.  J.   G. 

A  COMPLETE  ELECTRICAL  LIBRARY. 


We  give  below  a  list  of  books  which  cover 
the  electrical  field  from  beginning  to  end.  Any 
one  desiring  to  begin  the  study  of  electricity  will 
find  in  this  Library  the  first  lessons  in  electricity, 
and  with  a  moderate  amount  of  perseverance 
and  determination  the  science  can  be  well  mas- 
tered by  the  study  of  the  contents  of  these  books. 
Elementary  Lessons  in  Electricity  and 
Magnetism.       By     Silvanus    Thomson. 

Price $1.25 

Elements  of  Electric  Lighting  including 
Electric  Generation,  Measl  rim  knt,  Stor- 
age and  Distribution.  By  Philip  Atkin- 
son. Fifth  revised  edition  Price,  .  1.50 
Dictionary  of  Electrical  Words,  Terms 
and  Phrases.  By  Edwin  J.  Houston. 
Pi  ice,         .  .   '      .         .   "      .         .  2.50 

Electrical  Engineering.      By  Slingo  and 
Bro  ker.     Prce,  .         .         .         .         3.50 

These  and  all  other  electrical  books  for  sale 
by  the  Electric  Age  Publishing  Company,  No. 
5  Dey  street,  New  York. 
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EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,   Aug,  2,  1890. 

Clock  registers  have  been  substituted  for  bell 
punches  on  the  Brighton  electric  cars. 

Harry  Baum  of  the  Fidelity  Carbon  Manfg- 
Co.,  of  St  Louis,  was  in  Boston  last  Monday. 

The  cable  repair  s'eamer  Minia,  Capt.  Trott, 
has  been  lying  in  Boston  harbor  the  past  week. 

An  electric  lighting  plant  is  to  be  established 
in  Exeter,  N".  H..  immediately.  The  Thomson- 
Houston  system  will  be  used. 

The  Thomson-Houston  Company  are  to  fur- 
nish motors  in  any  part  of  the  building  at  the 
Mechanics  Fair  where  power  is  required. 

The  breaking  of  a  guard  wire  which  came  in 
contact  with  the  trolley  wire,  last  Saturday  after- 
noon killed  two  horses  belonging  to  the  West 
End  Railway  Company. 

The  Thomson-Houston  Electric  Co.,  will  im- 
mediately build  a  500-horse  power  dynamo,  twice 
as  large  as  any  it  has  yet  constructed,  of  the 
style  patented  by  Prof  Thomson  last  week. 

List  Monday  Mayor  Hart  called  the  attention 
of  the  City  Council  for  the  second  time  to  the 
urgent  necess  ty  for  municipal  regulation  of 
electri:  wires.  He  urged  immediate  action  in 
the  matter. 

The  company  which  the  Hartford,  Conn., 
board  of  trade  has  formed  for  the  erection  of  a 
large  power  factory  building  will  soon  begin 
work  on  the  structure.  Electricity  will  be  used 
extens  vely  as  a  motive  power. 

The  manager  of  the  Anglo-American  Electric 
Light  Company,  whose  works  were  recently 
burnel  out  at  Kensington,  Conn.,  states  that 
the  company  will  rebuild  at  once  and  put  up  a 
factory  1 10x80  feet,  two  stories  high.  The  debts 
of  the  company  are  $17,000,  while  the  assets 
are  $75  000. 

Superintendent  E.  \V.  Rice,  Jr.,  of  the  Thom- 
son-Houston factories,  Lynn,  Mass.,  has  pat- 
ented a  current  and  switch  controlling  mechan- 
ism, which  is  desgned  not  only  to  make  it  pos- 
sible to  stop  electric  cars  qui  kly.  but  which  will 
prevent  the  car  going  at  all  unless  the  drivers 
hand  is  upon  it 

J.  W.  Moore,  superintendent  of  ihe  Brookline 
electric  division  of  the  West  End  Railway  Co  , 
his  been  transferred  10  the  fi'St  division,  in  the 
same  otTicial  capacity,  vice  W.  H.  Powell  trans- 
ferred to  Br  okl  ne  I  he  chinge  is  made  on 
account  of  Mr.  M  lore's  longer  expeiimce  in 
electrical  affairs. 

The  directors  of  the  Erie  Te'ephone  Company 
meet  this  week  to  consider  the  matter  of  divi- 
dends. The  earnings  of  the  company  for  June 
will  enable  a  one  per  cent,  dividend  to  be  pa  d 
and  reserving  a  surplus  of  not  less  than  $5,0:0 
in  addition  to  the  payment  of  the  Ameucan  Bell 
portion  of  the  earnings. 

Electrician  Hermann  Lemp  and  Supt.  John 
Tregouing  of  the  Thomson-Houston  welding 
woks  have  patented  a  new  apparatus  for  electri- 
cal metal  woiking.  It  covers  the  combination 
wiih  the  sliding  clamp  in  an  electrical  welding 
machine,  of  a  guide  rest  having  internal  passages 
for  circu'ation  of  a  coo  ing  medium.  It  is  of 
cast  metal,  such  as  copper,  provided  with  circu- 
lating tubes  or  pipes  enclosed  in  a  casting. 

The  cylinder  head  of  a  large  engine  in  the 
station  of  Edison  UluminatingCompany,on  Head 
Place,  blew  out  last  Sunday  night.  There  was 
no  other  damage.  1  he  engine  was  used  in  sup- 
plying power  for  the  Northampton  str.  et,  and 
depot  and  Allston  lines,  of  the  West  End  Rail- 
way Company,  and,  until  it  is  repaired,  the  rail- 
way company  will  supply  the  power  from  their 
central  power  station  on  Albany  street. 


The  largest  engine  in  use  in  Rhode  Island  is 
now  being  set  up  at  the  station  of  the  Narragan- 
sett  Electric  Lighting  Co. ,  Providence,  R.  I.  It 
is  known  as  the  Reynolds-Corliss  engine  and  is 
a  triple  expansion  condensing  machine  of  1,500 
horse-power.  A  duplicate  engine  is  contem- 
plated by  the  company. 

Judge  Wheelock  has  made  his  report  in  the 
inquest  over  Terrence  Creamer  who  was  killed 
by  an  electric  car  in  Warren  street,  July  12.  He 
says:  "  I  do  not  think  that  his  death  resulted 
wholly  or  in  part  from  the  unlawful  act  of  any 
person  or  persons  unless  the  transportation  of 
passengers  in  an  electric  motor  car  constructed 
without  any  barrier  to  prevent  passengers  from 
getting  off  the  car  on  the  side  next  to  another 
track  on  which  electric  motor  cars  were  running 
at  such  a  h  gh  rate  of  speed  as  eight  or  ten  miles 
an  hour  be  so  considered." 

Since  the  consolidation  of  ihe  Electr'c  Light 
and  the  New  Bedford  Gas  LghtCos. ,  the  price 
of  the  electric  lights  in  New  Bedford  have  been 
advanced  considerably.  The  storekeeper  are 
strongly  protesting  against  this  Notices  have 
been  issued  through  the  da  ly  papers,  to  the 
users  of  the  electric  light  to  call  at  two  prominent 
stores  and  sign  a  call  for  a  public  meeting  to 
protest  against  the  advance  in  rates,  and  to 
advise  means  of  securing  desirable  light  at  less 
prices. 

An  order  has  been  presented  to  the  Board  of 
Aldermen  recommending  the  appointment  of  a 
superintendent  of  electric  wires  whose  term  of 
office  shall  be  for  three  years  at  a  salary  of  S4. 000 
per  year.  He  will  have  the  supervision  and 
regulation  of  all  electric  wires  including  tele- 
graph, te  ephone,  light,  power  and  other  wires 
incidental  theieto,  whether  under  or  over  the 
streets  and  buildings  throughout  the  city  and 
shall  make  and  enforce  reasonable  rules  and 
regulations  for  the  construction  maintenance  and 
removal  of  all  dynamos,  electric  machines  and 
appliances,  and  all  eltctic  and  other  wires.  No 
application  for  the  erection  of  electric  machinery 
or  wires,  or  of  poles,  conduits  and  other  applian- 
ces incidental  thereto,  shall  be  deemed  complete 
unless  approved  by  the  superintendent  of  elec- 
tric wires.  High  power  or  pressure  is  defined 
to  mean  an  decro-motive  force  of  500  volts  or 
more.  Tins  superintendent  is  to  have  the  con- 
trol and  management  of  the  fire  alarm  of  the 
city  of  Boston  and  ol  the  public  bells  and  clocks. 
He  shall  render  such  services  to  the  fire  depart- 
ment as  the  fire  commissioners  may  require, 
provided  such  services  are  directly  connected 
with  the  fire  alarm  or  with  the  necessary  pro- 
tection of  buildings  from  fire  caused  by  electric 
appliances. 

W.  J.  P. 

WESTKRN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

35     COMMERCIAL    BUILDING, 

Chicago,  Aug.  2,  1890. 

Wfb^ter  City.  1a..  is  to  have  a  central  station 
of  1,0.0  incandescent  lights  of  the  Mather  sys- 
tem. 

Mk.  Foree  Bain  is  completing  designs  for  a 
new  motor  for  the  Pennock  Railway  System,  for 
street  car  work. 

Electric  Liquid  Dispensing  Company  has  been 
formed  at  Chicago,  10  manufacture  apparatus  for 
dispensing  liquids:  <  apital  stock  $50,000;  in- 
corporators. H.  H.  Heimerdinger,  Isaac  Mever, 
and  R.  H.  Little. 

Mr.  J.  H.  Reid,  for  several  years  representa- 
tive of  the  Mather  Electric  Company  and  also  of 
the  Easton  Electric  Company,  has  resigned  his 
position  with  the  Mather  Company. 

Citizens'  Electric  Railway  Company  has  been 
formed  at  Leavenworth.  Kan.,  with  capital  stock 
of  $300,000:  directors  W.  D.  Kelly,  J.  W.  Fol- 
ger,  L.  Hawn.  W.  N.  Todd,  W.  B.  Nickels,  E. 
A.  Kellv,  Otto  H.  Wulfekuhler. 


The  Crystal  Palace  Theatre,  soon  to  be 
erected  on  Wabash  avenue,  in  this  city,  will  be 
lighted  by  1,000  Mather  Incandescent  and  twen- 
ty-five Easton  arc  lights,  the  contract  having  been 
already  closed. 

The  Calumet  Electric  Street  Railway  Co., 
recently  organized  to  operate  an  electric  railway 
in  the  southern  portion  of  this  city  have  decided 
on  equipping  their  line  with  the  Rae  system,  of 
which  Mr.  Frank  B.  Rae,  of  Detroit,  is  the  inven- 
tor. The  line  wili  be  three  miles  in  length  and 
will  start  with  three  cars  to  which  others  will 
soon  be  added. 

The  Elgin  Electric  Railway,  Elgin.  111., 
started  on  July  4th,  with  what  was  deemed  a 
sufficient  equipment,  but  such  is  the  favor  with 
which  the  electric  cars  have  been  received  that  it 
has  already  been  found  necessary  to  increase 
their  facilities  and  they  have  ordered  from  the 
Sprague  Company  three  additional  cars  and  an- 
other generator. 

E.  W.  Hammer,  who  had  charge  of  the  Edison  I 
exhibit  at  the  Paris  Exposition,  is  now  in  Min- 
neapolis putting  in  order  Mr.  Edison's  exhibit  at 
the  Minneapolis  Exposition.  He  is  enthusiastic 
and  says  the  exhibit  will  be  by  far  the  finest  ever 
seen  in  America  The  electric  light  tower, 
which  will  be  the  crowning  feature  of  the  expo- 
sition, will  be  much  larger  and  more  elaborate 
than  the  one  in  New  York,  which  attracted  so 
much  attention. 

The  Pullman  Palace  Car  Co.,  will  equip  their 
experimental  line  at  Pullman,  111.,  with  a  complete 
electric  power  plant  of  the  Sperry  System.  The 
dynamo  will  be  wound  for  500  volts  and  75 
amperes  furnishing  about  50  horse  power.  The 
installation  also  includes  improved  switch  board 
apparatus  consisting  of  lightning  arrester,  new 
multiple  fuse,  ampere  meter,  vo't  meter,  etc 
The  line  at  Pullrmn  is  about  one  mile  in  length 
and  will  be  used  for  testing  cars  made  by  the 
Pullman  Company,  an  f  perhaps  wi  1  be  extended 
somewhat  and  made  to  carry  pa  sengers. 

Mr.  John  I.  Bec,.;s,  formerly  Vice  President  of 
the  New  York  Illuminating  Co.  arrived  in  the 
city  this  week  to  take  charge  of  the  Central  Dis- 
trict of  the  Edison  General  Electric  Company. 
Mr.  S.  D.  Greene  who  his  had  charge  of  this 
office  for  the  past  few  months  leaves  the  middle 
of  next  week  for  New  York  where  he  will  be 
Assistant  General  Manager  of  the  Edison  Gent 
eral  Electric  Co.  Friends  of  Mr.  Greene 
tendered  him  a  complimentary  dinner  at  Kinsley's, 
Friday  evening,  and  the  occasion  is  spoken  of  as 
a  very  pleasant  one  by  those  present. 

Minneapolis.  Minn. — A  trial  trip  was  made 
with  one  of  the  new  electric  cars  on  the  29th. 
Those  on  board  the  car  were  President  Lowry, 
of  the  road,  Vice-President  C.  G  Goodrich,  En- 
gineer Clift  Wise,  and  Superintendent  D.  W. 
Sharp.  The  car  was  of  the  open  or  summer 
class  with  seats  running  crosswise,  but  differs 
from  the  cars  in  general  use  in  having  an  aisle 
running  lengthwise,  and  the  seats  are  reversible. 
There  are  sixteen  seats  in  the  car  each  capable 
of  accommodating  two  passengers.  Ttn  single 
candle  power  lights,  two  chandeliers  1  f  four 
each,  and  a  single  lamp  at  each  end  of  the  car 
furnish  the  light,  and  the  car  is  also  |  rovided 
with  electric  headlights.  Sixty  of  these  cars  have 
been  received  by  the  electric  company,  and  are 
of  an  order  calculated  to  make  the  citizens 
proud.  F.    M. 

ELECTRIC   RAILWAYS. 


In  New  Haven,  Conn  ,  the  street  railway  au- 
thorities  are  giving  eleciric  power  serious  thou,  ht 

Electricity    is    to    be    adopted   as    the   mo  raj 
power  on  the  Savannah  (Ga.)  Belt  Line  Stree 
Railway  ;   a  Nashville  syndicate  is  back  of  the 
enterprise. 

Prominent  property  owners  in  Orange,  N.  J 
are  active  in  their  opposition  to  the  granting  o 
permission  to  the  Essex  Passenger  and  the  ^ub 
urban  Railway  Companies  to   operate  electru 
cars  in  that  place. 


THE    ELECTRIC    AGE. 


o 


NEW   CATALOGUES. 


We  have  received  from  Mr.  James  F.  Kelly, 
the  genial  g<ne;al  sales  agent  of  the  Edison 
Manufacturing  Company,  at  17  Tey  street,  a 
copy  of  a  handsome  catalogue  just  issued  by 
that  company  descriptive  of  the  Edison-Lalande 
battery.  The  catalogue  is  replete  with  valuable 
information  regarding  primary  batteries  in  gen- 
eral, and  points  out  the  essential  requirements 
of  an  efficient  cell.  A  brief  history  of  the  Edison- 
Lalande  battery  is  given,  followed  by  a  full  de- 
scription of  the  varied  types  of  that  battery 
now  made  by  the  Edison  Manufacturing  Corn- 
pan)-.  The  various  applications  of  this  excellent 
battery  are  fully  set  forth,  and  much  other  valu- 
able information  regarding  it  is  given.     Testi- 


monial letters  are  given  throughout  the  cata- 
logue showing  that  the  battery  is  giving  the  best 
of  satisfaction  wherever  used. 

The  New  York  Insulated  Wire  Company,  649 
and  651  Broadway,  have  just  issued  Pi  ice  List 
No.  17  with  the  date  of  August  1st.  It  is  a 
handy  and  attractive  litt'e  book,  giving  much  in- 
formation regarding  the  goods  manufactured  by 
that  company.  It  also  cont  dns  much  other  in- 
formation of  value  and  interest  to  electricians 


Earthquake  Shocks  and  Telegraphic  Cables. — 
The  Eastern  Extension  Company  has  given 
notice  of  the  interruptions  of  telegraphic  com- 
munication with  Australia  by  the  sudden  and 
simultaneous  bteakage,  on  the  morning  of  July 


nth,  of  their  three  cables  between  Java  and 
Australia,  presumably  by  earthquake,  as  shortly 
before  the  interruption  a  shock,  said  to  be  the 
sharpest  felt  for  many  )ears  in  the  neighbor- 
hood, passed  over  Bangoewangie,  at  the  eastern 
end  of  Java,  close  to  which  all  three  breakages 
occurred.  It  was  expected  that  communication 
would  be  restored  in  a  week's  time  after  the  in- 
terruption. 

Electric  Light  Station  Burned.  —  1  he  Thom- 
son-Houston Company's  electric  light  plant  in 
Seneca  Falls,  New  York,  was  entitely  destroyed 
in  the  fire  which  occurred  in  that  place  on  [uly 
30th.  Their  loss  is  about  $ioo,coo,  on  which 
there  was  but  $10,000  insurance.  The  dynamos, 
motors,  etc.,  were  completely  ruined. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL   PATENTS   ISSUED  JULY  29, 
1890. 


432,965.  Electric  Light  Fixture.  Fred  H.  Al- 
drich,  Cadillac,  Mich.      Filed  Sept.  16,  1889. 

432,973.  Ga  vanic  Battery.  Horatio  J.  Bre- 
wer, New  Yoik,  N.  Y.      Filed  Apr.   17,  1890. 

432.978.  Electric  Cut-Out.  Henry  A.  Chase, 
Boston,  Mass.      Filed  Mar.  27,  1890. 

432.979.  Electric  Cut  Out.  Henry  A.  Chase, 
Boston,  Mass.     Filed  Mar.  31,  1890. 

432.980.  Fuse-Block  and  Lightning-Ane-ter. 
Henry  A.  Chase,  Boston,  Mass.  Filed  Mar.  31, 
1890. 

432,988.  Automatic  Electric  Switch  and  Cut- 
Off.  Chas.  B.  Dovle,  Maywood,  111.  Filed 
Nov.  18.  1889. 

433,022.  Electro-Magnetic  Cut-Out.  Bernice 
J.  Noyes,  Boston,  Mass.     Filed  Feb.  5,  1890. 

433,025.  Conduit  for  Telegraph-Cables.  Wil- 
liam R.  Patterson,  Chicago,  HI.,  assignor  to  the 
Western  Electric  Company,  same  place.  Filed 
July  18,  1887. 

433,041.  Electrode  for  Arc  Lamps.  Llewel- 
lyn Saunderson,  Kingstown,  County  of  Dublin, 
Ireland.  Filed  May  14,  1890.  Patented  in  Bel- 
gium and  in  Italy. 


NO.    433,025  CONDUIT  FOR  TELEGRAPH  CABLES. 

433,045.  Safety  Cut-Out.  Charles  E.  Scribner, 
Chicago,  111.,  assignor  to  the  Western  Electric 
Company,  same  place.     Filed  Apr.  28,  1884 

433.047-  Test-Circuit  for  Multiple  Switch- 
Boards.  Charles  E.  Scribner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  same 
place.     Filed  June  6,  1888. 

433,051.  Dynamo  Electric  Machine.  Henry 
W.  Spang,  New  York,  N.  Y.  Filed  Nov.  13,  1889. 

433.082.  Dynamo  Telegiaphy.  Francis  W. 
Jones,  New  York,  N.  Y.     Filed  June  11,  1889. 

433,120.  Telephone.  Stephen  D.  Field, 
Yonkers,  N.  Y.     Filed  June  21,  1887. 

433,170.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.  assignor  to  the  Electric 
Car  Company  of  America,  same  place.  Original 
application  filed  June  9,  1886.  Divided  and  this 
application  filed  Mar    26,  1890. 

433. '74-  Separator  for  Secondary  Batter'es. 
Wiiiam  P.  Kockogey.  Brooklyn,  N.  Y..  assignor 
to  the  Kookogey  Electiic  Company.  Filed  Mar. 
10,  1890. 

433.430.  Lightning  Arrester.  Alexander 
Wurts  and  Oscar  H.  Baldwin,  Pittsburg,  Pa., 
assignors  to  the  Westinghouse  Electric  Com- 
pany, same  place.     Filed  July  1,  1889. 


433.181.  System  of  Electrical  Transporta- 
tion. Albert  L.  Parcel  e,  Boston,  Mass.,  assignor 
to  the  Flo'ence  Motor  Company  of  Maine.  Filed 
Aug.  16,  1889. 

433,210.  Electric  Apparatus  for  Railwa\s. 
John  B.  Odell,  Chicago,  III.     Filed  Apr.  4.  1890. 

433.215.  Insulating  Compound.  Israel  Ra- 
binowicz,  Schenectady,  N.  Y. ,  assignor  of  two- 
thirds  toCharlesStrattmann  andj.  Teller  School- 
craft, same  place.      Filed  Mar    29,  1890. 

433.216  Automatic  E'ectric  Train-Signal. 
Albeit  W.  Reppy,  Oakland  Cal. ,  assignor  ol  one- 
half  to  Thaddeus  C.  Masteller,  same  place.  Filed 
January  14,   1890. 

433,229.  Thermal  Cut-Out.  Alexander  Bern- 
stein, London,  County  of  Middlesex,  England, 
assignor,  by  mesne  assignments,  to  the  Bernstein 
Electric  Company,  Boston,  Mass.  Filed  July  28, 
1888. 

433,266.  Pole  for  Supporting  Electric  Wires. 
Leonard  Atwood,  Philadelphia,  Pa.  Filed  June 
7,  1890. 

433, 269.  Regulator  for  Dynamo-Electric  Ma- 
chines. Perley  P.  Belt,  Fredonia,  Kans.  Filed 
Apr.  9,  1890. 


no.  433, 1»I. 


SYSTEM    OF    ELECTRICAL   TRANSPOR- 
TATION. 


433,307.  Telephone-Call  Register.  Willis  E. 
Robinson,  Faribault,  Minn.     Filed  Feb.  15,  1889. 

433.359-  Rheostat  Switch.  James  F.  Mc- 
Laughlin, Philadelphia,  Pa.     Filed  Dec.  4,  1889. 

433,360.  Electric  Switch.  James  F.  Mc- 
Laughlin, Philadelphia,  Pa.     Filed  Apr.  16,  1890. 

433,371.  Holder  for  Incandescent  Electnc 
Lamps.  Adolf  Lchirner,  Beilin,  Germany.  Filed 
Mar.  31,  1890. 

433.375-  Electric  Heat  Regulating  System. 
Frank  M.  Sparrow,  Mattapuisett,  Mass.  Filed 
Sept.  26,  1889. 

433,381.  Electro-Magnetic  Transmitter.  John 
T.  Williams,  Mount  Vernon,  N.  Y.,  assignor  to 
the  International  Port-Electric  Company,  N.  V., 
N.  Y.     Filed  Oct.  24    1S89. 

433,384.  Electrical  Syringe.  James  H.  Wood- 
ward, Seward.  Nebr.      Filed  Apr    7.  1890. 

433,390.  Brush-Ho'der  (or  Electrical  Ma- 
chines. Warren  S.  Belding,  Englewood,  111. 
Filed  July  5,  1889. 

433. 391-  Armature  for  Dynamos,  Etc.  War- 
ren S.  Belding,  Englewotd,  III.  Filed  Julys, 
1889. 


433  392.  Blank  for  Armature  Coil  Guards. 
Wanen  S.  Belding,  Englewood,  III.  FikdNov. 
2,  1889. 

433-393-  Commutator  for  Dynamos.  War- 
ren S.  Beading,  Chicago,  111.  Filed  Jan.  30, 
1890. 

433.394-  Power  Transmitting  Mechanism. 
Warren  S.  Belding,  Chicago,  111.  Filed  Apr.  28, 
1890. 

433.400.  Magnetic  Coupling  Device.  Theo- 
dore M.  Foote,  Boston,  Mass.  Filed  July  18, 
1889. 

433.401.  Variable  Speed  Gearing  for  Electric 
Cars.  Theodore  M.  Foote,  Bos' on,  Mass.  Filed 
Nov.  6,  1889. 

433.402.  Reversing  Gear  for  Electric  Cars. 
Theodore  M.  Foote,  Boston,  Mass.  Filed  Nov. 
6,  1889. 


v.  ■>*»W7,'7?/?/ 


NO  433,430    LIGHTNING    ARRESTER. 

433.407.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thoms-on-Houston  Electric  Company,  of  Con- 
necticut. Original  application  filed  Sept.  23, 
1886.  Divided  an  1  application  filed  Sept.  11, 
1889  Again  divided  and  this  application  filed 
May  7,  1890. 

433.408.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  E  eerie  Company,  of  Con- 
necticut. Original  api  lication  filed  June  9, 
1886.  Divided  and  appl  cation  filed  Mar.  26, 
1890.  Again  divided  and  this  application  filed 
June  20,  1890. 

433.409.  Elect  ic  Railway.  Herbert  R. 
Keithley,  Denver,  Colo.      Filed   Feb.    17,    1890. 

433,421.  Te'egiaphic  Ciicuit.  Arthur  C. 
Robbins,  Brooklyn,  assignor  to  William  S.  An- 
drews, New  York,  N.  Y.     Filed  Apr.  6,  1887. 

433,424.  Combination  Telephone  Key. 
Charles  F.  Scribner,  Chicago,  111,  assignor  to  the 
Western  Electric  Company,  same  place.  Filed 
June  1,  1889      R<ntwedApr.  17,  1890. 

433>425.  Contact  Device  for  Electric  Rail- 
ways. Frank  J.  Spiague.  New  York,  N.  Y. , 
assignor  to  the  Sprague  Electric  Railway  and 
Motor  Company,  same  place.  Filed  July  2, 
1889. 
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AGAINST  FAURE. 


On  July  7th,    la:-:  preme   Court  of  the 

Distiict  of  ColuDibia.  in  General  Term,  rendered 
a  decision  in  a  case  of  considerable  importance 
and  interest  to  those  imeie.-ted  in  storage  bat- 
It  wa>  an  appeal  from  the  decision  of 
the  T  oi  Patents  refusing  a  patent  to 

Camille  A.  Faure  on  the  21st  ol  February,  1800 

His  app  nation,  the  decision  reads,  was  filed 
Mr.  >r  "an  improvement  in   the  ap- 

plication   of  electricity   as   a  motive   power  for 
driving  or  propelling  \ehicl  - 

In  his  description  of  the  invention  he  says: 

'It  in  the  application  of  secondary 

[its     r  accumulator?,  perfectly  carr.ed  by  a 

••  vehicle  or  upon  one  of  a  tr-in  of  vehicles,  to 

"  supply  e'ectrical  energy  to  one  or  more  electro- 

•■  magnetic  motors  also  carri<d  by  or  upon  the 

.id  vehicle,  or  one  or  more  of  a  train  of  ve- 

cles.  combined  with  means  for  varying  the 

••  amount  of  energy  supplied  by  the  battery. 

Plainly  stated,  he  claims  to  have  invented  an 
improvement  upon  all  previous  devices  for  pro- 
pelling vehicles  by  electrical  energy  through 
storage  batteries  carried  by  the  vehicles  moved, 
and  not  connected  with  any  arrangement  of  wi<es 
outside  of  the  carriage. 

In  January,  1882,  Faure  had  obtained  a  patent 
"for  polarization,  or  secondary  electric  battety, 
claimed  to  be  an  impiovement  in  secondary 
batteries,'  which  he  had  previously  patented  in 
France  in  18S1.  This  patent  is  a  constituent  of 
the  new  invention  for  which  he  now  claims  a 
patent. 

The  specifications  attached  to  the  present  ap- 
plication contain  twenty-three  claims  for  different 
combinations  of  the  patent  of  1882,  applied 
through  certain  mechanical  contrivances  to  the 
propulsion  of  vehicles.  In  August.  18S8.  the  ap- 
plication was  rejected  by  the  Examiner  in 
charge.  Thereupon  more  than  one-half  of  the 
claims  were  erased  and  the  others  amended. 
The  application  in  this  form  was  rejected  by  the 
Examiner  in  October,  and  it  was  again  amended 
in  November.  1SS7,  by  erasing  all  the  remaining 
claims  and  insetting  four  others.  These  were 
azain  reduced,  on  further  objection  by  the  Office, 
to  two,  which  were  also  rejected  in  February, 
On  appeal  to  the  Board  of  Examiners  in- 
Chief  this  decision  was  affirmed  in  August, 
v  An  appeal  was  then  taken  to  the  Com- 
missioner of  Patents,  and  affidavits  of  experts 
were  allowed  to  be  filed  in  behalf  of  the  appli- 
cant. In  February  .e  Commissioner  af- 
firmed the  decision  of  the  Board  of  Examir 
and  from  this  decision  the  present  appeal  is 
taken.  Each  step  in  the  case  was  taken  after 
argument  These  facts  in  the  history  of  the 
case  are  stated  to  show  that  the  appl  cation  has 
received  apparently  the  most  careful  examina- 
tion in  the  Office.  The  rejection  oftheclains 
by  these  successive  officers  was  placed  substan- 
tially upon  the  ground  that  there  was  no  patent- 
able noveltv  in  the  elements  of  the  combination 
described  in  the  amplication,  and  that  the  new 
result  claimed  was  not  a  new  product  of  the 
combination,  but  a  mere  aggregate  of  stveral  re- 
sults, each  the  complete  product  of  one  of  the 
combined  elements.  This  familiar  test  cf  pat- 
entabilitv  is  thus  stated  in  Hailes  v  Van  Wormer 
Wall.,  353)  by  Justice  Strong  : 
'Merely  bringing  old  devices  into  juxtaposi- 
tion and  there  allowing  each  to  work  out  its 
"own  effect  without  the  production  of  something 
"novel  is  is  not  invention.  No  one  by  bringing 
"together  srveral  old  devices  without  producing 
"anew  and  us-ful  remit,  the  joint  product  of 
"the  elements  of  the  combination  and  something 
"more  than  an  aggregate  (fold  results,  can  ac- 
"  quire  a  right  to  prevent  others  from  using  the 
••  same  device,  i, 

It  was  conceded  by  the  applicant  that  vehicles 
had  previously  been  propelled  on  land  by  bat- 
teries carried  on  the  vehicle.  But  it  was  con- 
tended that  this  was  done  in  an  umaiisfac: 
manner,  by  reason  of  the  imperfect  character  of 
the  batteries  employed;  and  also,  that  the  bat- 


teries so  used  were  of  the  description  known  as 
primary  batteries,  in  which  the  capal  bur- 

nishing electric- 1  energy  is  not  due  to  the  previous 
action  of  an  electrical  cunent  derived  bom  s  me 
other  source  of  electrical  energy,  but  is  created 
during  the  use  of  the  machine  itself  while  upon 
the  vehicle  to  be  prope  led.  '1  his  force  was  nec- 
essarily feeble  and  insufficient  for  practiol  suc- 
-  in  such  locomotion.  Faue  suggested  in 
his  present  application  the  use  of  his  own  patent- 
ed secondarv  batterv.  cla<med  to  be  made  of 
lighter  mat>rial,  and  superior  to  all  others  1  f  its 
kind,  which  when  p'aced  upon  the  vehic  les  was 
alreadv  charged  w  th  previously-accumulated 
energy,  and  wh'ti  exhausted  was  capable  of 
being  "recuperated,  or  regenerated,  -  : 
phrase  is  differently  used,  by  an  electric  current 
fiom  another  source.  Ths  re  enforcement. 
cording  to  his  claim,  could  be  introduced  while 
the  battery  remained  upon  the  vehicle  ;  or  the 
exhausted  battery  could  be  removed  and  its  place 
supplied  by  one  abeady  charged  and  in  full  rig  r. 
And  it  was  also  insisted  that  no  vehicle  hid  ever 
been  propelled  on  land  by  means  of  a  secondary 
battery:  that  Reynier's battery,  referred  to  by  the 
Examiner,  was  no:  poperly  a  secondary  bat: 
and  that  all  secondary  batteries  previous  to 
Fame's  were  inferior  to  hisand  practically  u-eless. 

After  quoting  the  various  decisions  of  the  Ex- 
aminer g  the  original  and  amended  ap- 
plications, and  of  the  Board  of  Examiners  and  of 
the  Commissioner  vn  successive  appeals,  the 
decision  of  the  O  urt  concludes  as  follows  : 

We  think  we  would  be  doing  a  wrong  to  previous 
patentees  and  to  the  public  generally  if  we  should 
hamper  the  success  of  the  very  important  pro- 
blem of  electric  locomotion  now  attracting  public 
attention  everywhere,  by  assisting  in  the  grant 
of  the  patent  now  applied  for. 

The  subject  of  a  patent,  in  the  absence 
specific  grant  from  the  Government,  belongs  to 
the  public  as  common  property.  In  proper 
cases  a  monopolvis  granted  to  the  inventor  and 
during  it*  continuance  it  will  be  protected. 
Faure  has  already  obtained  a  prolonged  mon- 
opoly for  his  va'uable  improvement  in  second- 
arv batter  es.  If  they  are  the  best  obtainable, 
the  public  will  be  forced  to  u=e  them,  and  their 
use  will  remunerate  him  for  his  labor.  But  this 
furnishes  no  reason  why  seventeen  years  in  ad- 
dition should  practically  be  given  to  his  patent 
bv  the  grant  of  the  very  broad  claim  to  use  this 
device. 

The  decision  of  the  Commissioner  is  affirmed 


ANSWERS   TO   INQUIRIES. 


Editor  Electric  Age — I  have  a  lot  of  No.  14 
bare  copper  wire  which  I  desire  to  use  in  wiring 
mv  house  for  some  small  lights,  bells,  etc.  Do 
you  think  it  will  answer  the  purpose?  I  am  an 
amateur  and  am  doing  this  work  for  instruction 
more  than  anything  e  se. 

Portland,  M'e.  S.   B.   L. 

Answer  -We  would  advise  you  to  let  the  un- 
coveied  wire  alone  for  your  purpose.  Covered 
or  insulated  wire  should  be  used  for  all  inter  or 
wiring.  The  uncovered  wire  should  not  be 
used  save  by  an  expert,  and  even  when  : 
properly  lun'it  is  always  liable  to  cause  no  end 
ot  trouble. — Editor  Electric  Age. 

Editor  of  Electric  Age— In  electric  lighting  is 
the  wire  used  for  the  external  circuits  of  the 
same  gauge  throughout  ? 

Meadville,  Pa.  J-    L.   W. 

Answer— No;  the  gauge  of  wire  is  propor- 
tioned to  the  cunent— the  large  stwre  being  u  ed 
at  the  dvnamo  end  of  the  ci  cuit  and  the  small- 
e-t  at  the  opp  site  <nd.  wher^  the  c«irei  - 
smah:-:. — Ex  Eugenic  Age. 

'Richmond'  asks  :  "What  is  the  cause  of 
the  short  circuit  ng  that  storage  cells  are  so 
liab  e  t 

Answer.— Th  re  are  various  reasons  fir  ths 
common  trouL.  g    .hem   being    'buck- 

ling "  of  plates  ;  the  flaking  off  of  the  mate.ial 
with  which  the  plates  aie  coated,  and  falling  in 


between  the  plates,  and  the  formation  of  "  trees" 
of  lead,  or  specular  crystals  of  lead,  which  fc 
between  the  plates.  These  crystals  are  nee. 
like  and  are  quite  imperceptible.  They  or: 
short  circuit  between  ihe  plates.  —  Ed.  Elect 
Age. 


Pekpignak. — The  civil  tribunal  at  Perpgnail 
has  just  condemned  M.  Bjrtissol,  who  has  urBI 
dertaken  the  iighiirg  of  the  town,  to  p*^| 

ncs  as  compensation    to   a  M.  Cam-  I 
pana  for  the  damage  dune  to  his  house  by  the 
noi<e,  smoke  and  vibration  due  to  the  proxin 
of  the  central  lighting. 

The  Telephone  in  Italy. — Telephonic  c< m|  | 
munication  is  to  be  -hed  between  Rome 

and   Naples,     Florence,    Genoa,    Turin,    Milan,   ' 
Venice.  Spezzia,  as  well  as   between   Turin  and  j 
Milan.   Milan   and  Venice.     Genoa   and  Turin,  1 
Genoa  and   Florence.  Naples  and  Palermo,  and 
Messina  and  Palermo. 


?-::       Media  (Pa.)    Military  Academy — Boys. 
Brooke  Hall— Girls.     Circulars  free. 


EDISON    LAMPS, 

TO    35    Oa.XTI3I-E    POWER. 
2«j     TO    40    VOLTS. 


For    Batterv    or    Dvnamo. 

These  Lamps  can  be  used  in  series   on    dynamo  circuits 
for  all  kinds  of  decorations  and  di-. 

WE  WILL  SEND  FREE.  CATALOGUE  E. 
which  gives  prices  and  descriptions  of  lamps,  and  direction* 
HOW  TO  MAKE  A  CHEAP  BATTERY 

to  ran  them.     Any  intelligent  boy  can  make  these  batterr* 
under  actions. 

EDISON  LAMP  CO.,  Harrison,  N.J. 


The  DOUBLE  CYLINDER  LAW  BATTERY 

The  Standard  for  all  Open  Circuit  Work. 

ITS    NINTH    YEAR. 

The  Negative  Element  has  HT  square  inches  of  surface,  whicfc 
is  more  than  double  the  surface  found  in  any  other  :     TheOdfl 
con:..  n.  -which  is  nearly  double  that  in  anf 

ell.' 


B.  square,  'yi  ins.  high. 

No  Running  over  or  Creeping  Salts.     No  Evaporation.    No 

Corrosion.  No  Renewal  of  Negative  Element.     Requiring 

No  Care.  Costing  nothing  for  Renewals  except  for  Zinc 

and  Solution    a  trifle    in  from  two  to  four  years. 

White  Flint  Glass  Jar.   Black  Rubberoid  Cover. 

Lock   Seal  Top.     Pure   Zinc.      Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Bittery  is  kept  in  stock  and  for  sale  by  all 
reliable   supply   houses. 

AGESTS  ntCct*  I>el  1 1*| 

THE  LAW  TELEPHONE  CO,,  Scle  Makers, 


85    JOHN    STREET 
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THE   KEMMLER   EXECUTION. 


The  first  electrical  execution  in  history  took 
ilace  in  Auburn,  N.  Y.,  August  6tli,  and 
udging  from  present  indications  it  may  be 
he  last.  William  Kemmler,  murderer,  was 
he  victim,  and  the  case  will  probably  stand  as 
he  most  celebrated  on  record  in  criminal  juris- 
>rudence.  The  story  of  the  case  up  to  the  time 
)f  the  execution  is  an  old  one.  Everyone  is 
amiliar  with  the  extraordinary  efforts  that  were 
nade  to  prevent  the  carrying  out  of  the  sentence, 
md  the  repeated  failures  of  these  efforts,  until 
inally  the  highest  court  in  the  land  was  appealed 
:o  to  settle  the  question  as  to  whether  the  execu- 
ion  of  the  sentence  should  be  carried  out  or  not. 
When  this  court  of  last  resort  decided  against  the 
appellant  the  last  hope  was  gone,  and  nothing 
out  executive  clemency  could  stay  the  execution 
of  the  sentence.  This  did  not  come  and  the 
sentence  was  carried  out  as  stated. 

There  is  wide  difference  of  opinion  among 
those  who  witnessed  the  execution  as  to  the  suc- 
cess of  the  experiment,  and  it  may  require  a 
legislative  and  expert  investigation  to  determine 
this  question.  Even  then  there  will  remain 
grave  doubts  in  the  minds  of  many  as  to  the 
advisability  of  substituting  the  electrical  method 
of  execution  for  that  of  hanging. 

From  all  reports  there  appears  to  have  been 
some  bungling  in  the  manner  of  applying  the 
current  to  the  body  of  the  condemned  man,  and 
it  is  also  evident  that  the  apparatus  was  ineffi- 
cient to  perform  its  deadly  work.  The  result  of 
all  this  is  that  each  one  having  a  part  in  the  af- 
fair accuses  the  others  of  blundering,  and  the 
responsibility  cannot  be  placed  on  the  shoulders 
of  any  particular  one.  It  seems  to  be  settled 
that  the  current  when  first  applied  was  not  suffi- 
ciently strong  to  accomplish  its  deadly  work  in- 
stantly, as  it  should  have  done,  and  that  the 
current  had  to  be  turned  on  the  second  time.  If 
the  first  application  of  the  current  had  been 
successful  all  of  the  wrangling  that  has  ensued 
would  not  have  taken  place,  and  the  method  of 


execution    by   electricity    would    undoubtedly 
have  been  declared  a  success. 

It  was  the  necessity  for  the  second  application 
of  current  that  turned  what  should  have  been  a 
success  into  a  failure — if  failure  it  can  be  called. 
The  consensus  of  opinion,  however,  is  that 
Kemmler  was  rendered  unconscious  by  the  first 
shock,  and  that  he  suffered  no  pain.  But  was 
he  killed  by  it  ?  There  is  where  the  grave  ques- 
tion lies.  It  is  said  that  he  breathed  and  gave 
other  indications  of  returning  life  after  the  cur- 
rent was  withdrawn  the  first  time.  It  was  then 
that  the  second  application  was  rendered  neces- 
sary. It  is  also  stated  that  the  strength  of  the 
second  current  was  greatly  augmented.  Why 
was  not  the  full  current  turned  on  in  the  first 
p'ace?  This  is  an  awful  blunder  that  some  one 
must  be  responsible  for,  and  a  thorough  investi- 
gation should  be  made  to  determine  if  possible 
where  the  responsibility  lies.  Warden  Durston 
was  the  person  in  direct  charge  of  the  execution, 
and  it  would  seem  that  he  is  the  person  to 
whom  all  responsibility  should  be  charged. 
Whether  he  can  be  legally  held  responsible  or 
not,  there  is  no  question  that  he  should  have 
had  the  advice  of  an  expert  electrician,  which 
he  evidently  did  not  have. 

The  stories  regarding  the  intensity  of  the  cur- 
rent used  are  very  conflicting,  and  as  yet  it  is 
not  definitely  known  what  it  was.  Some  per- 
sons place  it  at  less  than  1,000  volts  while  others 
claim  that  it  was  1,700.  Warden  Durston  states 
that  it  varied  between  700  and  2,000  volts.  It  is 
claimed  that  by  the  Warden's  own  statement  of 
the  facts  Kemmler  received  only  a  700  volt 
current  the  first  time  and  the  impression  appears 
to  be  gaining  that  the  miserable  wretch  was  in  a 
semi-conscious  state  when  the  current  was  applied 
the  second  time. 

In  the  light  of  all  the  obtainable  facts  there  is 
no  doubt  that  serious  blunders  were  committed, 
and  what  should  have  been  a  success  was  turned 
into  ignominious  failure. 

What  the  result  of  this  horrible  experiment 
will  be  no  one  can  with  certainty  forsee.  We 
should  not  be  surprised,  however,  in  view  of 
what  has  occurred  in  the  death  chamber  at  Au- 
burn to  see  efforts  made  at  the  next  session  of 
the  Legislature  to  have  the  electrical  execution 
law  repealed.  There  is  no  gainsaying  the  fact, 
however,  that  when  a  current  of  sufficiently  high 
tension  is  properly  applied  it  is  as  far  as  known 
the  quickest  and  most  humane  method  of  extin- 
guishing life.  There  are  a  good  many  things  to 
be  taken  into  account,  however,  when  the  appli- 
cation of  a  killing  current  to  a  human  body  is 
considered,  and  the  experience  at  Auburn  only 
goes  to  show  that  this  important  subject  is  as  yet 
little  understood. 

This  execution  was  in  reality  on  experiment, 
and  the  revolting  feature  of  the  affair  is  the  fact 
that  the  experiment  was  tried  on  a  human  life. 
Yet,  after  all,  was  the  sight  as  revolting  to  the 
on-lookers  as  a  sample  case  of  the  majority  of 
hangings  would  have  been  ?  We  think  not. 
What  more  horrible  scene  could  be  witnessed 
than  the  strangling  to  death  of  a  criminal  ?  And 
this  is  what  very  frequently  happens,  and  is  not 
much  thought  ot,  simply  because  it  is  of  fre- 
quent occurrence  and  is  an  old  story. 


The  Electrical  Census. — We  have  received 
from  Mr.  Allen  R.  Foote,  special  agent  of  the 
Eleventh  Census,  a  copy  of  the  schedule  for 
Central  Lighting  and  Power  Stations.  The 
questions  contained  therein  cover  every  detail 
of  electric  lighting,  and  it  is  desirable  that  they 
be  correctly  answered  and  returned  to  the  office 
as  promptly  as  possible,  in  order  that  the  work 
may  not  lag.  The  electrical  census  will  be  a 
feature  in  the  census  reports,  and  no  one  can 
question  the  great  value  and  usefulness  the  in- 
formation will  be  to  central  station  companies. 
The  latter  already  know  in  a  general  way  the 
extent  and  importance  of  the  electric  light  indus- 
try, but  the  public  have  no  conception  of  its 
magnitude.    The  reports,  therefore,  will  be  a  re- 


velation, and  no  doubt  will  aid  very  materially 
in  making  the  light  more  popular  than  ever.  It 
would  seem  to  be  to  the  material  advantage  to 
all  companies  to  answer  thoroughly  the  questions 
contained  in  the  schedule.  It  is  needless  to 
point  out  the  great  value  this  census  of  electrical 
industries  will  be  to  all  concerned  if  each  com- 
pany will  do  its  part  well  and  co-operate  in  the  effort 
that  is  being  made  to  collect  reliable  statistics  of 
one  of  the  greatest  industries  of  the  century. 

Electric  Railway  Association. — Of  all  of  the 
great  electrical  industries  the  electric  railway  is 
about  the  only  one  that  is  not  represented  by  an 
organization.  Every  other  branch  of  electrical 
operations  has  its  national  association,  and  there 
can  be  no  question  of  the  value  of  membership 
in  these  organizations.  The  stated  meetings  at 
which  experiences  and  suggestions  are  exchan- 
ged are  beneficial  in  the  extreme  to  all  directly 
interested,  and  there  is  no  reason  why  such 
would  not  be  the  case  in  an  electric  railway  or- 
ganization as  well  as  in  the  others.  Electric 
railway  managers  are  enterprising  and  wide 
awake  persons  and  are  disposed  to  have  every- 
thing of  the  best  and  the  latest.  An  organization 
among  them  would  be  of  unquestionable  benefit 
to  them  in  this  regard,  and  through  its  agency 
they  would  be  kept  thoroughly  posted  of  what 
was  new  and  valuable  in  their  line.  There  is 
much  for  all  to  learn  pertaining  to  electric  rail- 
ways and  there  is  no  better  way  of  acquiring 
such  knowledge  than  by  the  method  suggested. 

Insurance  Rules. — The  New  England  Insur- 
ance Exchange  has  adopted  a  sensible  and  per- 
fectly fair  method  of  enforcing  its  rules.  It  has 
instructed  the  electrical  inspectors  to  report  such 
apparatus  as  is  not  installed,  in  accordance  with 
the  rules  of  the  exchange,  and  tne  secretary  to 
notify  at  once  both  the  assured  and  the  parties 
installing  the  apparatus  of  the  defects,  and  if  no 
action  is  taken  at  the  expiration  of  thirty  days 
after  such  notice  is  given  to  remedy  the  defects, 
the  rate  on  the  building  and  contents  will  be  ad- 
vanced at  least  ten  cents.  If  there  was  more  of 
such  insurance  management  throughout  the 
country  there  would  be  more  popular  confidence 
in  electricity. 

Subway  Litigation. — Recently  the  North  Ameri- 
can Underground  Telegraph  and  Electrical  Com- 
pany sued  the  Consolidated  Subway  Company 
for  $2,500,000,  for  an  alleged  violation  of  con- 
tract in  discontinuing  the  use  of  the  Johnstone 
system  of  subways.  Argument  was  heard  on  the 
7th  inst.  in  this  city  before  Judge  Beach,  on  an 
order  to  show  why  the  defendant  should  not  be 
enjoined  from  using  any  other  system.  Judge 
Beach  reserved  decision. 

A  Good  Suggestion. — It  is  suggested  that,  in 
view  of  the  liability  to  breakage  of  guard  wires 
on  electric  roads  using  the  overhead  wire  sys- 
tem, a  pair  of  rubber  gloves  be  hung  up  in  each 
car  in  plain  sight.  These,  of  course,  are  for  use 
only  in  case  of  breakage  of  the  wire,  and  the  idea 
is  that  any  one  may  put  on  the  gloves  and  re- 
move the  broken  wires  out  of  harm's  way.  The 
idea  is  certainly  an  excellent  and  sensible  one, 
and  should  be  carried  out.  On  most  all  railroads 
axes  and  other  implements  are  carried  in  plain 
sight  on  many  passenger  cars,  and  are  placed 
with  the  idea  of  accessibility  in  case  of  accident. 

The  Minneapolis  Exposition. — We  are  in  re- 
ceipt of  an  elaborately  gotten  up  prospectus  of 
the  Minneapolis  Industrial  Exposiiion  which 
opens  Aug.  27th,  and  closes  Oct.  4th.  The  fea- 
ture of  this  exhibition,  as  is  already  well  known, 
will  be  the  electrical  department  which  will  in- 
clude the  Edison  exhibit  and  many  other  novelties 
in  the  electrical  field.  The  prospectus  gives  a 
history  of  the  exposition,  and  is  full  of  illustrations 
of  interesting  places  and  buildings  in  and  around 
the  city.  The  outlook  for  the  success  of  the 
show  is  exceedingly  gratifying. 

Zanesville. — After   a   prolonged    fight   for  a 
franchise  an  electric  railway  for  Zanesville,  Ohio, 
s  now  an  assured  fact. 


THE    ELECTRIC    AGE. 


BAIN'S  HOTWIRE  LIGHTNING  ARRESTER. 


IMPROVED  RAILROAD  SIGNALS. 


There  is  great  demand  for  a  protector  that  will 
absolutely  guard  all  electric  circuits  from  danger 
arising  from  a  supercharge  of  electricity  usually 
due  to  lightning.  A  number  of  devices  have 
been  recently  suggested,  some  of  which  are  said 
to  be  based  upon  fallacious  and  impractical 
ideas. 

A  lightning  arrester  to  be  practical  should  pro- 
tect the  circuits  when  they  are  idle  with  as  great 
fidelity  as  when  the  dynamos  are  in  operation. 
It  should  be  so  constructed  as  to  have  no  self 
induction,  therefore  it  should  have  no  magnetic 
coils  or  condenser  plates,  of  more  or  less  thick- 
ness in  the  circuits.  An  absolute  break  of  suf- 
ficient distance  to  interpose  enough  resistance 
to  open  the  arc  should  be  made  with  every  flash 
of  lightning  that  comes  in  on  the  lines.  These 
breaks  should  be  absolute  and  not  depend  upon 
any  equilibrium  establishing  mechanism  for  the 
length  of  break,  they  should  be  automatic  so  as 
to  take  care  of  a  number  of  flashes  in  rapid  suc- 
cession without  any  manual  attention,  and  a  fur- 
ther requirement  is  that  they  should  protect  cir- 
cuits used  for  alternating  currents  with  an  equal 
degree  of  promptness  and  certainty  as  circuits 
which  are  used  for  straight  currents. 


BAINS    HOT    WIRE    LIGHTNING    ARRESTER. 

Such  a  device  has  been  recently  designed  and 
patented  by  Mr.  Foree  Bain,  of  Chicago.  The 
cut  shows  how  the  circuit  to  ground  is  abso- 
lutely opened  through  the  expansion  of  a  small 
iron  wire,  due  to  the  passage  of  the  flash 
or  the  dynamo  current.  The  iron  wire  forms 
a  part  of  the  circuit  to  ground,  the  light- 
ning leaves  the  line  at  the  comb,  passes  over  this 
wire  which  it  expands  ;  a  spring  acting  against 
the  wire  causes  the  trigger  to  unlatch  the  metal- 
lic winch,  which  forms  part  of  the  circuit;  to  this 
winch  is  attached  a  string,  wound  round  a  drum, 
which  is  a  part  of  the  winch;  to  the  string  is 
hung  a  small  weight  which  caused  the  winch  to 
revolve  when  released.  When  the  wire  has  been 
expanded  by  the  passage  of  current,  the  winch 
makes  three  quarters  of  a  revolution  and  stops 
against  an  insulated  stud  on  the  arm,  part  of 
which  forms  the  trigger ;  it  rests  against  this  in- 
sulated stud,  leaving  the  circuit  to  ground  open 
until  the  wire  contracts  sufficiently  to  release  it 
from  this  stud  ;  it  then  completes  the  revolution 
and  once  more  rests  against  the  trigger  and  is 
ready  for  another  flash  to  repeat  the  operation. 

This  arrester  is  said  to  be  thoroughly  reliable 
and  may  be  placed  on  either  side  of  converters 
of  alternating  circuits  or  in  dynamo  rooms,  on 
either  alternating  or  straight  circuits.  In  actual 
operation  the  wire  does  not  get  warm  enough 
for  the  heat  to  be  detected  by  touch. 

The  instruments  are  for  sale  by  the  Central 
Electric  Company,  Chicago. 


Railway  Motor.—  Michael  H.Smith  of  Halifax, 
County  of  York,  England,  assignorto  the  Thom- 
son-Houston Co.,  has  patented  an  electric  railway 
motor,  which  consists  of  the  combination  with 
a  car  of  a  motor,  the  magnets,  yoke  and  arma- 
ture spindle  of  which  are  all  in  the  same  plane, 
the  motor  being  supported  in  swinging  bearings 
beneath  the  car. 


At  the  convention  of  Railway  Telegraph  Su- 
perintendents at  Niagara  Falls,  last  June,  rail- 
road signals  received  greater  consideration  than 
all  other  subjects  put  together.  Very  properly 
so,  as  this  subject  is,  of  all  others,  the  one  of 
greatest  importance  in  railroad  operations,  and 
while  in  America  great  strides  are  being  made 
towards  perftction  in  railroad  signalling,  con- 
siderable attention  is  given  to  the  matter  in  Eng- 
land as  well. 

The  following  description  of  an  improved  ap- 
paratus recently  brought  out  in  London  is  taken 
from  an  English  contemporary,  and  will  be  read 
with  considerable  interest  by  all  concerned.  Its 
object  is  to  stop  railway  trains  during  foggy 
or  snowy  weather  when  the  distant  signal  is  at 
danger,  and  to  dispense  with  the  use  of  ordinary 
fog  signals,  and  therefore  with  the  men  usually 
employed  to  place  them  upon  the  metals.  The 
apparatus  consists  essentially  of  three  parts.  The 
first  is  a  telescopic  spring  box  platform  placed 
on  the  ground  in  the  centre  of  the  4-foot  way  ; 
the  second  comprises  an  electric  contact  roller 
placed  underneath  the  headstock  of  the  engine  ; 
and  the  third  is  an  electric  bell  and  disc  fixed  on 
the  footplate  or  engine  platform.  The  tele- 
scopic spring  box  platform  is  attached  to  the 
sleepers,  and  works  in  conjunction  with  the  ordi- 
nary outdoor  signals.  It  consists  of  two  wooden 
boxes  fitting  telescopically  inside  one  another, 
the  outer  or  upper  box  having  an  overlapping  lid 
resting  upon  two  bent  springs.  Two  similar 
springs  are  fixed  at  their  upper  ends  to  the  un- 
derside of  the  overlapping  lid.  When  the  outer 
box  is  dep;  sed  in  the  manner  to  be  sub- 
sequently explained,  the  lower  ends  of  the  two 
latter  springs  form  an  electric  contact  by  being 
forced  down  upon  a  metal  plate  carried  upon 
two  supports.  This  act  of  making  contact  causes 
a  current  to  flow  through  two  wires  connected 
with  the  metal  plate,  and  to  sound  a  gong  attach- 
ed to  a  suitable  signal  post  erected  in  the  6-foot 
way.  Upon  the  central  part  of  the  underside  of 
the  before-mentioned  lid  are  fixed  two  brackets, 
to  which  is  attached,  by  means  of  a  pin,  the  up- 
per end  of  a  wire  chain  or  cord.  The  lower  end 
of  this  chain  passes  over  two  pulleys,  and  is 
connected  to  a  pivoted  quadrant  which  commu- 
nicates by  suitable  leverage  with  the  signal  arm. 

The  electric  contact  roller  consists  of  a  roller 
mounted  upon  a  hollow  shaft,  fixed  in  suitable 
bearings  formed  in  the  two  arms  of  a  forked 
metallic  piece  rigidly  held  by  two  springs,  and 
having  a  shank  which  is  bolted  under  the  head- 
stock  of  the  engine.  The  roller  is  weighted  at 
one  end,  and  turns  loosely  upon  the  hollow 
shaft  which  carries  a  circular  core  of  wood. 
This  core  has  a  portion  of  its  upper  part  cut 
away,  forming  a  flat  surface  which  carries  two 
metal  bars  with  which  a  circular  spring  bearing 
against  the  core  and  arranged  eccentrically  estab- 
lishes a  contact  whenever  the  roller  accomplishes 
an  entire  revolution.  The  two  metal  bars  are 
connected  at  each  end  with  two  wires  passing 
through  the  hollow  shaft  and  leading  respectively 
to  the  battery  and  to  the  bell  arranged  on  the 
footplate  of  the  engine. 

The  third  apparatus  comprises  an  electric  bell, 
an  indicator  or  disc  connected  with  the  bell  by 
suitable  springs,  a  cord  to  raise  the  indicator  or 
disc,  and  a  battery  by  means  of  which  the  bell 
and  disc  are  operated  when  the  contact  roller 
passes  over  the  spring  box  platform.  It  may 
here  be  mentioned  that  the  latter  platform  is  by 
means  of  the  ordinary  signal  wire  depressed  so 
as  to  be  level  with  the  ground  when  the  weather 
is  clear  and  the  signal  open,  and  is  raised  dur- 
ing foggy  or  snowy  weather,  when  the  signal 
is  moved  to  danger.  In  summer  time  the  signal 
may  be  entirely  disconnected  from  the  platform 
which  is  then  permanently  held  in  a  depressed 
condition,  or  the  signal  may  be  continuously 
operated  in  conjunction  with  the  spring  box 
platform  for  ordinary  signalling  purposes,  what- 
ever may  be  the  state  of  the  weather. 

It  may  be  well  to  explain  the  working  of  this 


apparatus.     When   the  locomotive  passes  over 
the  telescopic  platform,    the    upper  box  is  de-  j 
pressed  by  the  contact  roller,  the  circuit  is  com-  , 
pleted,  and  the  bell  on  the  foot  plate  of  the  en- 
gine is  caused  to  ring,  and  the  disc  falls  into  the  I 
position  of  danger.     The  bell   continues  to  ring 
and  the  disc  remains  at  danger  until  the  engine 
driver  pulls  the  cord,  thus  interrupting  the  cir- 
cuit and  raising  the  signal  to  its  safety  position. 
Simultaneously  with  the  depression  of  the  plat- 
form,  the  second  electric  circuit  is  completed 
and  the  gong  on  the  signal  post  sounds 

This  system  of  signalling  has  been  invented 
by  Mr.  J.  A.  H.  Child,  of  East  Gieenwich,  and 
Mr.  J.  Emery,  of  Erith.  It  has  now  been  in 
operation  on  some  sidings  on  the  South  Eastern 
Railway  at  Erith,  for  nearly  a  year,  and  has 
given  complete  satisfaction. 


THE  MINNEAPOLIS  ELECTRICAL  EXPOSI- 
TION. 


The  electrical  exhibit  which  is  to  be  made  at 
the  Minneapolis  exposition  which  opens  Aug. 
27th,  and  closes  Oct.  4th,  will  be  the  most  com- 
plete display  ever  held.  It  will  include  not 
only  the  Edison  exhibit  as  made  at  the  Paris 
Exposition  in  1889  but  will  be  more  complete  in 
every  way,  and  in  addition  an  exhibit  by  the 
Thomson-Electric  Welding  Co. ,  of  Lynn,  Mass. 
The  Edison  exhibit  is  already  on  the  ground  and 
is  being  arranged  under  the  direction  of  Luther 
Stieringer  of  New  York.  Nearly  three  carloads 
of  electrical  material  to  be  used  in  the  exhibit  has 
arrived.  The  principal  feature  is  a  "Tower  of 
Glory,"  the  plans  for  which  were  drawn  by  Mr. 
Stieringer.  The  tower  has  been  built  in  the 
center  of  the  building,  and  is  about  70  feet  high 
and  eight  feet  in  central  diameter.  It  is  of  Egyp- 
tian design  and  is  to  be  covered  with  7,500 
incandescent  lamps.  From  the  top  of  the  tower 
festoons  of  lamps  will  hang  in  various  designs 
making  it  the  most  brilliant  lighting  spectacle  in 
the  world. 

The  Edison  exhibit  includes  the  wonderful 
talking  dolls  and  electric  railroad;  the  various 
telephone  plants;  the  telegraph  instruments  as 
seen  in  Paris  and  at  the  Lenox  Lyceum,  and  the 
phonographs  and  dynamos.  The  workings  of 
all  this  apparatus  is  to  be  illustrated  by  experts 
from  the  Edison  laboratory. 

The  Thomson  electric  welding  apparatus  by 
which  dissimilar  materials  are  united  will  also 
be  in  actual  operation.  Much  interest  is  being 
manifested  in  the  exhibit. 

The  convention  of  the  Edison  Illuminating 
Companies  will  be  held  in  Minneapolis  September 
1 6th.  A  large  number  of  delegates  are  expected 
to  be  present. 

There  will  also  be  a  very  extensive  exhibit  by 
the  Carpenter-Nevens  Electric  Heating  Co.,  who 
will  have  in  practical  operation  a  number  of 
very  recently  patented  electrical  apparatus  such 
as  soldering  tinware,  ironing,  laundry  work, 
pressing  clothing,  frying  doughnuts  and  various 
other  appliances  of  heat  by  electricity. 

There  will  also  be  a  very  extensive  exhibit  by 
the  power  department  of  the  Edison  Genera 
Electric  Co.,  and  a  very  extensive  line  of  exhibit! 
of  electrical  merchandise  and  apparatus. 

The  Franklin  Institute. — The  Journal  of  the 
Franklin  Institute,  for  August,  contains  a  valuable 
and  complete  article  on  "The  Oxidation  of  Sul- 
phides by  means  of  the  Electric  Current,"  by 
Edgar  F.  Smith.  The  paper  was  read  at  the 
stated  meeting  of  the  chemical  section  June  17th 
last,  and  is  an  extremely  interesting  addition  to 
the  fund  of  knowledge  on  electro-chemistry. 
The  lecture  of  Dr.  Louis  Duncan  on  "Modern 
Conception  of  Electricity,"  which  was  delivered 
before  the  Institute,  February  3d  last,  is  also 
printed  in  the  number. 

Killed  by  Lightning. — The  artillery  barracks 
at  Comorn,  Austro-Hungary,  were  recently  struck 
by  lightning.  The  electric  fluid  penetrated  thre< 
rooms,  and  threw  twelve  men  out  of  their  beds. 
Two  of  the  men  were  killed  on  the  spot. 


THE    ELECTRIC    AGE. 


VORKING    EFFICIENCY   OF    SECONDARY 
CELLS. 


(Continued from  page  7,  issue  0/  Aug,  9.) 

II. — Efficiency. 

In  the  earlier  of  the  experiments  made  by  us 
>n  the  efficiency  two  distinct  groups,  each  of  10 
:ells,  were  employed.  The  current  passing 
hrough  the  two  sets  of  cells  also  passed  through 
wo  platinoid  strips,  and  the  P.  D.  at  the  termi- 
lals  of  each  of  these  platinoid  strips  was  meas- 
ired  by  a  suitable  low  resistance  galvanometer, 
vhose  indications,  therefore,  measured  the  re- 
.pective  currents  passing  through  the  two  sets 
>f  cells.  The  P.D.  at  the  terminals  of  either 
jroup  of  cells  was  measured  by  means  of  a  high 
esistance  D'Arsonval  galvanometer,  which  by 
neans  of  a  switch  could  be  connected  with  the 
erminals  of  either  of  the  two  groups.  The  high 
esistance  and  one  of  the  low  resistance  instru- 
nents  have  been  absolutely  calibrated  very  fre- 
ruently  during  the  past  few  years,  by  means  of 
he  silver  voltmeter,  known  resistances,  and 
^atimer  Clark  standard  cells.  A  special  cali- 
>ration  was  also  taken  of  these  instruments,  both 
ust  before  these  experiments  were  commenced, 
md  at  their  conclusion. 

Group  No.  I.  of  10  cells  was  first  charged  with 


Group  I. 
Group  II. 


Charge. 

]9 


Discharge. 

10  amperes. 
10 
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The  coarse  adjustment  of  the  resistance  for 
keeping  the  current  constant  was  effected  by 
means  of  resistance  coils  made  of  bare  German 
silver  wire  suitable  for  standing  large  currents  ; 
the  fine  adjustment  was  performed  by  means  of 
horizontal  mercury  troughs,  through  which  the 
current  passed,  the  lengths  of  the  mercury  in  the 
wooden  troughs  through  which  the  current  passed 
being  varied  by  copper  bridge-pieces.  This  mer- 
cury trough  arrangement  forms  an  extremely 
convenient  resistance  for  delicate  adjustment  by 
hand.  To  keep  the  current  as  constant  as  pos- 
sible, a  dynamo  was  not  used  to  charge  the  ac- 
cumulators under  test,  but  they  were  charged 
instead  from  other  accumulators  of  much  greater 
storage  capacity. 

The  general  expressions  for  the  ampere  hours 
and  watt  hours  given  out  by  an  accumulator  are, 
of  course, 

.  /  A!  dt.  ana      /  v' 


dt, 


where  Ai  and  vi  are  the  current  in  amperes  pass- 
ing through  accumulator,  and  the  RD.  at  its  ter- 
minals  at  any  moment,   and  ',  is  the  time  in 
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AUTOMATIC  CURRENT  REGULATOR  AND  INTERRUPTER. 


).05  amperes  and  discharged  with  9.933  am- 
peres, there  being  four  discharges  alternated 
with  four  charges,  without  intermission,  from 
January  8th  to  January  12th,  1889,  both  days  in- 
:lusive.  One  of  the  observers  was  always  pres- 
ent (day  and  night)  to  keep  the  current  constant 
by  hand  regulation,  to  take  frequent  readings  of 
:he  P.D.  at  the  terminals  of  the  set  of  10  cells,  to 
stop  the  charging  when  the  P.D.  per  cell  reached 
2.4  volts  and  immediately  start  the  discharging, 
is  well  as  to  stop  the  discharging  when  the  P.D. 
per  cell  reached  1.6  volts,  and  instantly  start  the 
:harging  again,  so  that  the  cells  were  never  left 
discharged. 

We  used  the  limits  2.4  and  1.6  volts  per  cell 
as  the  criterions  for  stopping  respectively  the 
charge  and  discharge  since,  as  already  seen,  the 
slope  of  the  charge  and  of  the  discharge  curves 
are  greatest  for  about  these  values  of  the  P.D. 

Next,  Group  No.  I.  was  charged  with  4.519 
amperes  and  discharged  with  9.933  amperes, 
twice,  without  intermission,  from  January  14th 
to  January  19th,  inclusive  ;  the  P.D.  limit  for 
charge  being  2.4  volts,  and  for  discharge  1.5. 

And  while  the  two  sets  of  tests  were  being 
made  with  Group  I.,  Group  II.  was  first  charged 
with  9.104  amperes,  and  discharged  with  4.858, 
without  intermission,  from  January  9th  to  Janu- 
ary 1 2th.  And  lastly,  Group  II.  was  charged 
with  4.519  amperes,  and  discharged  with  4.858, 
without  intermission,  from  January  14th  to  Janu- 
ary 19th,  both  days  inclusive. 

Shortly,  then,  the  tests  were — 


hours  during  which  the  discharge  lasts.  Con- 
sequently, if  A2 ,  V2 ,  and  '2  have  similar  meanings 
for  the  charge,  the  complete  expressions  for  the 
quantity  and  energy  efficiency  are,  respectively, 

and 

In  our  experiments  a,  has  a  constant  value 
during  the  discharge,  and  a2  a  constant  value 
during  the  charge,  so  that  the  expressions  for 
the  quantity  and  energy  efficiency  reduce  them- 
selves to 


which  is  very  easy  to  calculate, 
and  Ai    f''di_i_*2   f  v2  dt 

To    obtain      J'j  ■"  a  time  curve  of  the  values 

o      I 

of  v,  is  drawn  and  integrated  ;  similarly,  to 
obtain       /  v2  dt    a  time  curve  is  drawn  for  v  and 

o     ~ 

integrated  ;  then,  multiplying  the  first  integral 
by  the  steady  value  of  the  discharge  current  a,  , 
and  the  second  integral  by  the  steady  value  of 
the  charge  current  a2  ,  we  have,  respectively, 
the  watt-hours  given  out  in  the  discharge  and  the 
watt-hours  put  into  the  accumulators  in  the 
charge. 

After  drawing  a  series  of  time  curves  for  the 
P.  D,  in  the  various  experiments  already  referred 


to,  and  integrating  them  with  an  Amsler's  in- 
tegrator, we  obtained  the  following  results  for 
the  successive  charges  and  discharges  : 

Group  of  Ten  Cells — No.  I. 


Discharge  at  9.933  amp. 

Charge  at  9.05  amperes. 

Perce 

ntage. 

Ampere 

hours. 

Watt 
hours. 

Ampere 
hours. 

Watt 
hours. 

Quantity 

efficiency. 

Energy 

efficiency. 

119 

2,280 

114 

2,435 

105 

94 

105 

2.045 

102 

2,220 

103 

92 

IOI 

1,970 

IOI 

2,220 

100 

87 

104 

2,020 

104 

2,2  70 

100 

89 

Discharge  at  9.953  amp. 

Charge  at  4.  ^19  amperes. 

I  12.5 

"3 

2,170 
2,190 

"5 

"5 

2,485 
2,485 

98 
98 

87 
88 

Group 

of  Ten  Cells  — 

No.  II. 

Discharge  at  4.858  amp. 

Charge  at  9.104  amperes. 

Perce 

ilage. 

Ampere 
hours. 

Watt 
hours. 

Ampere 
hours. 

Watt 
hours. 

Quantity 

efficiency. 

Energy 
efficiency. 

154.5 
141. 5 

3,005 
2,770 

138.5 
129.7 

2,9IO 
2,820 

in. 5 

109 

IO3 
98 

Discharge  at  4.858  amp. 

Charge  at  4.195  amperes. 

'43 

2,785 

141 

3,075 

102 

9O.5 

Now  not  only  are  quantity  efficiencies  of  105, 
103,  in,  109,  &c,  per  cent,  impossible,  but 
energy  efficiencies  of  94,  92  per  cent,  are  also  too 
high,  when  accumulators  are  bein°f  charged  and 
discharged  at  the  maximum  rate  allo"Te_l  by  the 
manufacturers.  Further,  it  is  noticeable  that  for 
each  set  of  tests  both  the  quantity  and  energy 
efficiencies  diminish  on  the  whole  as  the  tests 
proceed.  These  cells,  like  the  other  cells  in  the 
Central  Institution  laboratories,  have  been 
charged  at  regular  times  ;  and  as  ths  nuiiL  tc  of 
ampere  hours  taken  out  of  them  for  ordinary  la- 
boratory work  varies  very  much,  the  intervals 
between  the  periodic  chargings  are  so  arranged 
that  on  the  whole  the  cells  are  charged  up  much 
more  than  they  are  discharged. 

Hence  at  the  commencement  of  these  tests 
the  cells  had  a  large  store  of  energy  in  them  on 
which  to  draw  in  the  discharges,  the  results  of 
which  are  given  in  the  preceding  table.  From 
this  we  learn  this  very  important  fact — that  if  ac- 
cumulators be  thoroughy  well  charged  up  be/ore 
being  tested,  then  five  days'  continuous  charging  and 
discharging  alternately  with  even  the  maximum 
currents  allowed  by  the  manufacturers  fails  to  give 
the  normal  quantity,  or  energy,  efficiency. 

It  will  be  noticed  that  both  the  ampere  hours 
and  the  watt  hours  are  increased  by  diminishing 
the  current  employed.  This  is  partly  due  to  the 
fact  that  if  a  fixed  P.  D.  limit  per  cell  be  employ- 
ed either  in  discharging  or  charging,  the  cell  is 
discharged  until  the  E.  M.  F.  is  slightly  lower, 
and  charged  until  the  E.  M.  F.  is  slightly  higher 
for  a  small  current  than  for  a  larger  one. 

III. — Automatic  Current  Regulator. 
We  think  it  possible  that  a  neglect  of  the 
power  that  accumulators  possess  of  drawing  on 
a  store  of  energy  put  into  them  in  former  charg- 
ings may  have  led  experimenters  to  conclude 
that  the  normal  efficiency  of  certain  types  of  ac- 
cumulators was  greater  than  was  really  the  case. 
To  ascertain  the  ivorking  efficiency  of  the  accu- 
mulators we  were  testing,  it  was  clear  that  they 
would  have  to  be  charged  and  discharged  alter- 
nately with  a  definite  charging  and  a  definite 
discharging  current  continuously  for  a  much 
longer  period  than  five  days.  And  as  this  would 
be  a  very  laborious  operation  if  the  current  had 
to  be  kept  constant  day  and  night  during  this 
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period  by  hand  regulation,  we  proceeded  to 
construct  the  automatic  current  regulating  device 
shown  in  fig.  5. 

a  is  a  set  of  five.accumulators  under  test,  where 
b  is  a  totally  independent  set  of  four  used  to 
provide  the  powei  for  working  the  current  reg- 
ulator,   c  is  a  platinoid  strip   of  sufficiently  large 
cross  section  and  surface  that  no  appreciable 
change  of  resistance  can  take  place  by  the  largest 
current — 10  amperes — that  flows  through  it  in 
these  experiments,     d  is  a  permanent  magnet 
motor,  the  rotation  of  which  in  either  direction 
turns  the  brass  roller,  e,  f.  very  slowly  in  one  di- 
rection or  the  other,  the  pinion  and  toothed  wheel 
of  the  motor,  combined  with  the  small  grooved 
pulley  on  the  toothed  wheel  shaft  and  the  much 
larger  grooved  pulley  on  the  roller,  causing  the 
angular  motion  of  the  roller  to  be  about  s^oth 
of  the  angular  velocity  of  the  armature  of  the 
permanent  magnet  motor.     The  brass  roller,  e, 
f,  is  electrically  divided  into  two  halves  by  the 
ebonite  disc.  g.  and  little  amalgamated  discs  at 
the  ends  of  this  roller  turn  with  but  little  friction 
in  mercury  cups,  h,  i.     Round  each  half  of  the 
roller  are  wound  four  bare  platinoid  wires  of  No. 
26  gauge,  and  each  about  4>£  feet  long.     Their 
lower  ends  are  soldered  to  the  brass  roller,  and 
their  upper  ends  to  the  brass  bar,   j,  k,  small 
spiral  springs  (not  shown  in  the  figure)  being 
introduced  to  keep  the  wires  taut.      The  rod,  j, 
k,  is  held  up  by  a  cord  which  passes  over  two 
pulleys,  and  to  the  end  of  which  is  attached  the 
weight,   l.      An  electric  current  entering  at   h 
follows  the  path,  h,  e,  j,  k,  f,  i,  the  path  being 
longer  or  shorter  depending  on  the  amount  of 
the  platinoid  wires  wound  on  the  two  halves  of 
the  brass  roller,     m  is  a  solenoid,  being,  in  fact, 
the  coil  of  an  A.  and  P.  ammeter,  on  the  axis  of 
which  a  rod,  p,  q,  was  very  delicately  poised  by 
its  being  supported  by  four  very  fine  wires  of 
No.  40  gauge,  and  each  about  one  foot  long. 
Two  of  the  wires,  x,  on  a  plane  at  right  angles 
to  the  path,  joined  together  where  they  were 
connected  with  the  rod  at  q,  but  spread  out  at  the 
top,  and  similarly  o  consisted  of  two  wires.  Thus, 
while  the  rod,  p,  q,  had  great  freedom  of  motion 
along  its  axis,  it  could  not  wobble  sidewavs.  This 
rod  consisted  of  two  pieces  of  brass  at  its  ends, 
but  the  middle  shaded  portion  was  the  well-an- 
nealed soft  iron  tubular  core  of  the  ammeter. 
A  current  passing  round  the  coil,  m,  sucked  in 
the  core  more  or  less  against  the  pull'of  the  an- 
tagonistic spiral  spring,  p,  p  .     This  spring  was 
made  of  platinoid  wire  of  No.  26  gauge,  wound 
round  a  ^-inch  mandril,  and  when  pulled  out 
in  position  it  had  about  30  turns  to  the  foot,  and 
was  over  4  feet  in  length.    One  end  of  the  spring 
was  attached  to  the  rod  at  p,  while  the  other, 
p  ,  was  fastened  to  a  fine  thread,  which  could 
be  wound  up  more  or  less  round  a  small  roller 
and  the  tension  of  the  spring  very   delicately 
adjusted. 

At  first  the  elasticity  of  this  spring  was  not 
perfectly  constant,  but  after  about  one  month's 
use  the  pull  it  exerted  when  stretched  to  a  given 
length  became  wonderfully  definite,  and  the  core, 
p,  q,  could  be  adjusted  so  that  for  a  current  of 
exactly  9  amperes  flowing  round  the  solenoid, 
m,  the  projection  at  p  remained  midway  between 
the  contacts,  r  and  s,  without  touching  either. 
But  on  the  current  flowing  round  the  solenoid, 
m,  becoming  very  slightly  greater,  or  very 
slightly  less,  than  9  amperes,  the  platinized  pro- 
jection of  the  rod  at  p  made  contact  with  either 
the  platinized  piece,  r  or  s.  The  permanency 
that  the  spring  eventually  attained  was  so  great 
that  even  when  the  apparatus  had  not  been  in 
use  for  two  or  three  weeks,  one  had  only  to 
close  the  circuits  to  start  the  regulator,  and  no 
fresh  adjustment  whatever  of  this  spring  was 
necessary  to  ensure  that  the  current  would  be 
kept  absolutely  constant  at  9  amperes.  This 
spring  has,  however,  now  gone  the  way  of  most 
bare  fine  platinoid  wire,  of  breaking  up  into 
pieces. 

When  the  cells,  a,  under  test  were  being 
charged  by  means  of  a  set  of  accumulators  not 
shown  on  the  figure,  but  attached  to  the  leads, 


t  and  a,  three  copper  bridge-pieces  were  put  in 
to  connect  the  mercury  cups,  4  to  5,  2  to  6,  and 
1  to  3,  respectively  :  whereas  when  the  test  cells 
were  being  discharged  two  copper  bridge  pieces 
connected  the  mercury  cups,  2  to  3  and  5  to  6. 
The  current  passed,  of  course,  one  way  through 
the  cells,  a,  in  charging,  and  the  other  way  in 
discharging  ;  but  in  both  cases  a  positive  current 
flowed,  as  indicated  by  the  arrows,  through  the 
thick  lead,  v,  the  platinized  strip,  c.   through  h, 
e,  j,  k,  f,  1,  through  the  thick  lead,  w,  the  thick 
lead,  y,  the  solenoid,    m,   and  the  thick  lead,  z. 
As  already  explained,  if  the  currents  through  this 
circuit  exceeded  in  the  very  least  9  amperes,  the 
core,  p,  o,  was  sucked  into  the  solenoid,  m,  until 
p  made  contact  with  r  :   whereas  if  the  current 
fell  in  the  least  below  9  amperes,  p  q  was  pulled 
back  by  the  spring,  p,  p  ,   until  p  made  contact 
with  s.     In  the  former  case  a  smaller  auxiliary 
current  from   the  accumulators,   b,   follows  the 
course,  a,  b,  c,  d,  through  the  spirals,  e, — several 
in  number,  so  as  to  carry  the  current,  but  made 
of  extremely  fine  wire,  so  as  to  oppose  practically 
no  resistance  to  the  free  motion  of  p,  q — then 
from  p  to  r,  through  fy  the  electro-magnet,  g, 
and  through  h,   back  to  the  other  pole  of  the 
battery,  b.     If,  instead,  p  be  in   contact  with  s, 
then  the  current  from  the  auxiliary  accumula- 
tors, b.  passes  from  p  to  s  through  the  relay  elec- 
tro-magnet, /',  instead  of  through  the  relay  elec- 
tro-magnet, g.     In  the  former  case  the  spring 
tongue,  k,  is  attracted  so  as  to  make  contact 
with  m  (ii  being  in  reality  a  mercury  cup  into 
which  dipped  a  platinum  point  with  which  k  was 
tipped),  and  in  the  latter  case  the  spring  tongue, 
/,  is  attracted  so  as  to  make  contact  with  m.     If 
k  makes  contact  with  m,  a  positive  current  com- 
mencing from  the  middle  of  the  accumulators,  b, 
follows  the  path,  n,  the  motor,  through  o,  m,  k, 
and  back  to  the  end  of  the  accumulators,  /  / 
whereas  if  /  makes  contact  with  m,   a  positive 
current  follows  the  path,  g,  a,  I,  >;/,  o,  the  motor, 
through  n,  and  back  to  the  middle  of  the  cells,  b. 
Accordingly,  then,  as  p  makes  contact  with  r 
or  with  s,  a  current  is  sent  one  way  or  the  other 
through  the  armature  of  the  permanent  magnet, 
d,  and  the  roller,  e,  f,  is  turned  around  one  way 
or  the  other  so  as  to  unwind,  or  wind  up,  more 
of  the  wire  and  automatically  alter  the  resistance 
in  the  circuit.    Although  the  whole  apparatus  was 
home-made,  and  looked  very  rough,  it  was  able 
to  automatically  keep  the  current  constant  to   1 
part  in  600  for  days  at  a  time. 

As  the  charge  was  affected  with  9  amperes, 
and  the  discharge  with  10,  a  shunt,  r,  exactly 
nine  times  the  resistance  of  m.  was  connected 
across  m  during  the  discharge,  and  as  the  auto- 
matic regulator  kept  the  current  through  m  con- 
stant at  9  amperes,  it  kept  the  current  through 
the  circuit  constant  at  10  when  the  shunt,  r,  was 
attached  to  m. 

The  necessity  of  using  the  relay  electro-mag- 
nets, g  and  ;',  arose  from  the  fact  that  the  only 
suitable  permanent  magnet  motor  which  was  at 
our  disposal  was  a  laboratory  hand  magneto 
Gramme  machine,  which  required  a  current  of 
about  1  ampere  to  work  it,  and  to  obtain  great 
sensibility,  the  contacts  between  p  and  r,  or  p 
and  s,  had  to  be  too  slight  to  carry  such  a  cur- 
rent 

It  was  very  interesting  to  watch  the  regulator, 
since  the  armature  of  the  motor  was  almost 
always  in  motion,  now  making  half  a  turn  one 
way.  now  one  turn  the  other.  It  may  be  men- 
tioned that  one  turn  of  the  motor  armature  short- 
ened or  lengthened  each  of  the  platinoid  wires 
bv  about  g'l  of  an  inch — that  is,  by  less  than  the 
3o>0S  of  its  whole  length. 

At  first  all  sorts  of  plans  were  tried  forkeepiDg 
clean  the  surface  of  the  mercury  in  the  mercury 
cap  m  ;  but  alcohol  floated  on  the  mercury  failed 
because  it  dried  up,  water  was  electrolyzed,  oil 
was  carbonized,  and  a  long  conducting  point  ad- 
hered to  each  of  the  platinum  points  /  and  k, 
and  the  auxiliary  accumulators  B  were  short-cir- 
cuited. In  despair  we  left  the  surface  of  the 
mercury  completely  exposed  to  the  air,  and  were 
surprised  to  find  that  that  answered  perfectly  ; 


a  thickish  layer  of  mercury  and  mercurous  oxide 
formed  on  the  top,  but  the  platinum  wires  easily 
forced  their  way  through  and  always  made  good 
contact 

To  avoid,  however,  all  risk  of  accidents,  cut-  i| 
outs  were  introduced  into  various  parts  of  the 
circuit:  and  to  prevent  the  motor  overwinding 
the  platinoid  resistance  wires  on  the  roller  E  F 
and  breaking  them,  should  the  current  in  the 
main  circuit  accidentally  become  much  too  small, 
as  well  as  to  prevent  the  motor  unwinding  the 
wires  too  far  off  the  roller,  should  the  current 
become  much  too  large,  safety  keys  (not  shown 
in  the  figure)  were  provided.  If  the  rod  J  K 
were  drawn  down  dangerously  low,  or  allowed 
to  go  up  too  far,  it  touched  one  or  other  of  the 
safety  keys  and  broke  the  electrical  circuits. 

IV. — Automatic  Interrupter  for  Breaking  thi 
Charging  and  Discharging  Circuits. 
As  it  was  extremely  important  that  both  the 
charging  and  discharging  circuits  should  be 
broken  at  the  exact  moment  when  the  potential 
difference  in  its  rapid  variation  passed  through 
certain  specific  values,  and  as  in  a  long  course 
of  experiments,  lasting  for  several  months,  it 
was  quite  possible  that  occasionally  no  one  of 
the  observers  would  be  present  at  the  exact  mo- 
ment, we  arranged  an  interrupter  to  break  the 
circuit  automatically  when  the  potential  differ- 
ence in  charging  reached  2.4  volts  per  cell,  or 
1.6  volts  per  cell  in  discharging.  The  auto- 
matic interrupter  was  arranged  thus  :  s  is  a 
DArsonval  galvanometer,  the  coil  of  which, 
wound  with  platinoid  wire  of  154  ohms  re-ist- 
ance,  is  joined  in  series  with  a  resistance  box,  /, 
as  a  shunt  to  the  accumulators  A  under  test 
Electric  connection  was  made  with  the  bottom 
of  the  coil  by  means  of  a  fine  spiral  spring,  too 
thin  to  introduce  any  controlling  moment,  whilp 
above  the  coil  was  suspended  by  a  phosphor- 
bronze  strip  1-1, oooth  inch  thick,  12-i.cooths 
broad,  and  \%  inch  long.  This  strip  had  seven 
twists  put  into  it  by  means  of  a  head  moving  in 
a  tight  collar,  the  coil  being  prevented  from 
turning  by  a  pointer,  u,  attached  to  the  frame 
work  or  the  coil  coming  into  contact  with  the 
stop  v.  The  thin  phosphor-bronze  strip  being 
very  thin,  it  had  very  little  torsional  rigidity, 
and  being  set  up  as  described,  this  instrument 
acted  as  a  "  set-up  voltmeter" — a  type  of  instru- 
ment proposed  some  years  ago  by  Prof.  Perry 
and  one  of  the  authors  of  the  paper  for  measui- 
ing  with  great  accuracy  a  very  small  change  in 
a  potential  difference  With  a  definite  adjust- 
ment of  the  resistance  in  the  box  /,  the  p'atinum- 
tipped  pointer  u  remains  in  contact  with  the 
stop  v  for  all  potential  differences  between  the 
terminals  of  the  accumulators  A  less  ihan  2.4 
volts  per  cell.  When  the  potential  difference 
reaches  this  value  the  pointer  at  once  leaves  tbe 
stop  v,  moves  over  through  an  appreciable  dis- 
tance, and  makes  contact  with  the  platinum- 
tipped  stop  a.  With  another  definite  adjust- 
ment of  the  resistance  in  the  box  /,  the  pointer* 
remains  in  contact  with  -v  for  all  potential  differ- 
ences between  the  terminals  of  the  accumulators 
A  greater  than  1.6  volts  per  cell,  but  the  moment 
this  value  is  reached  the  pointer  moves  away 
from  a  and  makes  contact  with  the  platinum- 
tipped  contact-stop  v. 

When  charging,  a  copper  bridge-piece  con- 
nects the  mercury  cups  7  and  8,  and  when,  on 
the  potential  difference  at  the  terminals  of  the 
accumulators  A  reaching  2.4  volts  per  cell.  th( 
pointer //  passes  over  and  makes  contact  with  w, 
an  instantaneous  small  current  is  sent  by  the 
accumulators  A  through  the  electro-magne 
which  attracting  the  armaturej'  downwards,  Mis 
the  spindle  ".  and  thereby  lifts  X  and  the  othei 
two  contact  forks  out  of  the  three  sets  of  metcurj 
cups,  thus  breaking  all  the  circuits.  The  tiltinJ 
of  the  spindle  z  also  brings  a  camels-hair  brusl 
into  contact  with  the  balance  of  a  watch,  anc 
stops  it  at  the  moment  the  charging  is  c<  m 
pleted. 

In  discharging  the  cells  A,  mercury  cup  7  i 
connected  to  9  instead  of  to  S.     During  the  dis 
Continued  on  page  p. 
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Part  IV.— Brushes. 

81 — What  are  the  brushes  of  a  dynamo  ? 

The  brushes  of  a  dynamo  are  the  flat  and 
straight  strips  of  metal  which  bear  on  the  com- 
mutator segments. 

82 — What  are  the  brushes  for? 

The  brushes  are  for  the  purpose  of  collecting 
the  currents  generated  in  the  armature  from  the 
commutator  segments,  and  conveying  them  to 
the  external  wire  with  which  they  are  connected. 

83  —Do  the  brushes  revolve,  or  are  they 
stationary  ? 

They  are  stationary ;  the  commutator  re- 
volves. 

84 — How  many  brushes  are  there  on  dyna- 
mos? 

On  most  machines  there  are  two  ;  on  others 
there  are  as  many  as  six. 

85 — Are  brushes  connected  directly  with  the 
main,  or  external  circuit? 

Yes. 

86 — Of  what  material  are  brushes  usually 
made  ? 

Brushes  are  usually  made  of  copper,  but 
many  are  made  of  carbon. 

87 — What  is  the  general  form  of  brushes  ? 

Brushes  are  generally  rectangular  in  shape. 
Figure  5  in  Part  I.  of  this  series  of  articles  (issue 
of  July  19th)  shows  the  common  form  of 
brushes. 

88 — Are  the  copper  brushes  made  solid? 

No  ;  they  are  usually  made  of  strips  of  copper, 
flat  bundles  of  copper  wire,  or  slit  plates  of  the 
same  metal. 

89— What  is  the  object  of  making  the  brushes 
in  this  manner? 

The  object  is  to  obtain  the  best  contact  with 
the  armature  segments,  at  as  many  points  as  pos- 
sible, and  to  reduce  the  sparking. 

90 — How  are  the  brushes  held  in  contact  with 
the  commutator  ? 

By  means  of  brusTi  holders. 

91 — What  is  the  usual  position  of  the  brushes 
with  reference  to  the  commutator? 

They  are  placed  diametrically  opposite  each 
other  and  so  arranged  that  one  of  their  flat  sur- 
faces will  press  against  the  commutator.  B  B  in 
the  illustration  accompanying  Part  2,  in  the  issue 
of  July  26th,  shows  the  brushes  and  their  rela- 
tive positions  with  each  other  and  the  commuta- 
tor. 

92 — With  how  much  pressure  should  the 
brushes  rest  against  the  commutator? 

Enough  pressure  should  be  used  to  prevent  the 
brushes  jumping,  yet  not  enough  to  cause  ex- 
cessive wear  on  the  commutator. 

93 — What  is  the  brush  holder? 

It  is  the  device  for  holding  the  brushes. 

94 — Is  the  position  of  the  brushes  stationary  ? 

No  ;  the  brush  holder  is  so  made  that  it  may 
be  shifted  concentrically  with  the  commutator, 
thus  changing  the  relative  positions  of  the 
brushes  and  commutator. 

95 — Under  what  conditions  is  it  necessary  to 
change  the  position  of  the  brushes? 

A  change  in  the  position  of  the  brushes  is  nec- 
essary when  any  change  takes  place  in  the  elec- 
trical demands  of  the  external  circuit,  or  when 
the  speed  of  the  dynamo  is  changed. 
96 — Are  the  brushes  changed  by  hand  ? 

In  some  machines  the  change  is  effected  by 
hand,  and  in  others  it  is  accomplished  auto- 
matically by  the  current  itself. 

97 — What  are  the  advantages  in  the  use  of 
carbon  brushes  ? 

They  are  less  liable  to  heating  than  copper, 
and  they  do  not  wear  on  the  commutator  so 
much,  and  they  spark  less  than  copper. 

98 — What  are  the  disadvantages  of  carbon 
brushes  ? 

They  have  higher  electrical  resistance  and 
are  brittle. 

99 — What  is  the  "lead  "  of  brushes. 


The  lead  means  the  angle  at  which  the  brushes 
must  be  set  forward  in  the  direction  of  rotation 
for  the  purpose  of  diminishing  the  sparking  and 
to  get  the  greatest  quantity  of  current  from  the 
dynamo. 

100 — What  results  when  the  brushes  are  not 
set  at  the  proper  angles? 

Destructive  sparking. 

10 1 — What  is  the  effect  of  sparking  ? 

It  burns  the  commutator  segments  and  the 
brushes,  which  renders  both  uneven  and  ineffi- 
cient to  perform  satisfactory   work. 

(To  be  continued.) 


THE  ELECTRICAL  CONDUCTIVITY  OF  AIR 
AND  THE  FORMATION  OF  OZONE.* 


More  than  a  hundred  years  ago  Van  Marum 
observed  that  when  an  electric  spark  is  passed 
through  a  vessel  containing  oxygen  gas,  a  pecu- 
liar odor  is  developed  and  the  gas  becomes  more 
chemically  active  ;  thus  oxygen,  which  has  been 
treated  in  this  way,  will  at  once  tarnish  the 
bright  surface  of  mercury. 

Nearly  sixty  years  after  this  interesting  dis- 
covery, namely,  in  1840,  Schonbein  wrote  call- 
ing the  attention  of  scientists  to  it  in  Poggen- 
dorffs  Annahn  der  Physik  und  Chemie.  He 
stated  that  the  action  of  the  electric  spark  con- 
verted the  oxygen  into  a  new  body,  for  which 
he  proposed  the  special  name  of  ozone,  a  word 
which  is  derived  from  a  Greek  verb  meaning 
"to  smell." 

Schonbein  described  many  of  the  properties 
of  this  ozone,  and,  amongst  them,  that  special 
property  of  being  able  to  liberate  iodine  from 
potassium  iodide,  which  has  since  been  made 
the  basis  of  a  characteristic  test  for  ozone. 

Ozone  is  capable  of  effecting  many  remarkable 
oxidizing  reactions,  and  on  this  account  has 
been  the  subject  of  much  attention  from  chem- 
ists. In  the  early  fifties  it  was  a  great  crux, 
quite  a  bone  of  contention  amongst  the  leading 
chemists,  who  were  greatly  puzzled  concerning 
its  constitution  ;  amongst  others,  Baumert,  Wil- 
liamson, Fremy,  Becquerel,  Marignac,  De  la 
Rive,  &c,  joined  issue. 

The  exact  nature  of  ozone  was  discovered  by 
Andrews.  He  succeeded  in  proving  that  ozone 
is  not  a  compound  of  two  or  more  elements,  as 
Williamson  and  Baumert  held,  but  that  it  is 
merely  oxygen  in  an  altered  state,  or,  as  chem- 
ists say,  in  an  allotropic  condition. 

If  a  series  of  electric  discharges  be  passed 
through  dry  oxygen  gas,  a  portion  of  it  is  con- 
verted into  ozone,  and  the  change  is  accompa- 
nied by  a  diminution  in  bulk.  Chemists  explain 
this  by  assuming  that  three  volumes  of  oxygen 
condense  to  form  two  volumes  of  ozone.  And 
this  theory  is  supported  by  experimental  evi- 
dence, most  of  which  has  been  supplied  by 
Soret. 

Ozone  can  be  produced  in  a  variety  of  ways, 
thus  : 

1.  It  is  evolved  at  the  positive  pole  during  the 
electrolytic  decomposition  of  acidulated  water. 

2.  It  is  formed  by  the  slow  oxidation  of  phos- 
phorus in  air. 

3.  It  is  obtained  when  the  discharge  from  an 
electrical  machine  is  passed  through  dry  air,  or, 
better  still,  through  dry  oxygen  gas.  The  si- 
lent discharge  converts  a  portion  of  the  oxygen 
into  ozone.  A  Siemens's  induction  tube  is  the 
best  apparatus  for  this  experiment. 

4.  It  is  obtained  by  the  acton  of  a  heated  glass 
rod  on  a  mixture  of  ether  vapor  and  air  con- 
tained in  a  beaker. 

5.  When  a  stream  of  air  is  passed  on  a  pla- 
tinum wire  heated  to  whiteness  by  means  of  an 
electric  current,  ozone  is  formed. 

6.  It  is  produced  during  the  combustion  of  all 
substances  containing  hydrogen  in  the  air  or  in 
oxygen,  hence  it  is  found  surrounding  the  flame 
of  hydrogen,  alcohol,  candles,  coal  gas,  etc. 

Ozone  is  always  found  in  the  air  which  is  in 
the  vicinity  of  a  Bunsen  gas  flame.    Further,  it  is 
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a  well  known  fact  that  air  in  the  vicinity  of  such 
a  flame  possesses  considerable  electrical  con- 
ductivity. These  facts  have  recently  attracted 
the  attention  of  Messrs.  J.  Elster  and  H.  Geitel, 
who  have  endeavored  to  discover  whether  any 
relation  exists  between  them.  They  contribute 
an  interesting  paper  upon  their  research  to  the 
Annalen  der  Physik  und  Chemie. 

Suspecting  that  the  electrical  conductivity  of 
the  air  in  the  neighborhood  of  a  Bunsen  flame 
might  be  due  to  the  formation  of  ozone,  Messrs. 
Elster  and  Geitel  were  led  to  examine  the  elec- 
trical properties  of  the  air  enveloping  a  stick  of 
moist  phosphorus  undergoing  slow  oxidation  with 
the  formation  of  ozone.  They  obtained  data  in 
their  experimental  investigation  which  enabled 
them  to  decide  that  the  process  of  converting 
oxygen  into  ozone  in  this  case,  also,  determined 
a  similar  assumption  of  electrical  conductivity 
by  the  air.  They  were  unable  to  demonstrate, 
however,  that  any  electro  motive  force  was  con- 
nected with  it. 

It  seems,  therefore,  from  these  experiments, 
that  the  mere  presence  of  ozone  is  not  in  itself 
sufficient  to  impart  electrical  conductivity  to  the 
air,  though  there  does  seem  at  first  sight  to  be 
some  connection  between  the  two. 

Other  experiments  were  instituted  with  a  view 
to  throwing  side  lights  upon  this  question,  and 
it  was  shown  amongst  other  results  that  the  for- 
mation of  solid  particles  of  ammonium  nitrite  in 
the  neighborhood  of  the  stick  of  phosphorus  did 
not  exert  any  appreciable  effect.  A  curious  effect 
was  observed,  namely,  that  the  formation  of 
ozone  is  hindered  by  the  presence  of  oil  of  tur- 
pentine, and  that  the  electrical  conductivity  of 
the  air  at  once  disappears  when  some  of  the 
vapor  is  introduced.  Not  only  turpentine,  but 
several  of  the  essential  oils  when  acted  upon  by 
atmospheric  air,  transform  a  portion  of  it  into 
ozone,  and  again  turpentine  will  absorb  ozone 
without  decomposing  it.  These  interesting  re- 
sults seetn  to  indicate  that  there  is  room  for  still 
more  research  in  this  direction,  which  should  be 
especially  atiractive  to  physical  chemists,  that  is 
to  say,  to  those  scientists  Who  delight  in  explor- 
ing the  borderland  between  physics  and  che- 
mistry. 


To  Hold  Their  Meeting  in  the  United  States. 
— The  Iron  and  Steel  Institute,  of  Great  Britain, 
will  hold  its  annual  meeting  in  the  United  States 
this  year.  The  sessions  will  begin  in  this  city 
October  1  st.  Trips  of  inspection  will  be  taken 
to  various  sections  of  the  country.  Among  the 
papers  to  be  read  before  the  meeting  is  one  on 
"Electric  Welding,"  by  Prof.  Elihu  Thomson. 

Water  Power  for  Electric  Lighting. — An  in- 
teresting example  of  an  hydraulic  electric  light 
and  power  station  was  recently  inaugurated  at 
Locle,  in  Switzerland,  which  is  situated  in  a  deep 
valley,  the  far  end  of  which  is  terminated  by  a 
high  ridge,  behind  which  a  large  reservoir  has 
been  established.  Water  is  conducted  in  pipes 
from  the  reservoir  to  some  turbines  situated  at 
the  foot  of  the  ridge.  These  turbines  are  coup- 
led direct  to  125  horse  power  Thury  dynamos. 
The  current,  which  is  at  a  pressure  of  180  volts, 
is  taken  to  the  town  itself,  three  kilometres  dis- 
tant, by  a  three-wire  circuit.  At  present.  185 
lights  are  employed  for  public  and  1,50©  lights 
for  private  purposes  ;  50  horse  power  is  also  ab- 
sorbed by  motors,  ranging  in  size  from  y2  to  6 
horse  power  each.  The  work  was  carried  out 
by  the  municipality. 

Electric  Treatment  of  Sewage. — Experiments 
are  now  being  conducted  at  the  Salford  Sewage 
Works,  England,  on  an  electric  system  of  sew- 
age purification.  The  water  runs  along  a  con- 
duit in  which  are  plates  in  circuit  with  a  dy- 
namo. The  current  precipitates  the  foreign 
matter  from  the  water,  whilst  the  effluent  flows 
off  at  the  end.  The  only  drawback  is  that 
skilled  attendance  is  necessary,  and  that  this 
adds  to  the  cost.  Various  corporations  and  local 
boards  are  sending  to  see  the  process  with  a 
view  to  its  adoption. 
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THE    EXECUTION    OF    KEMMLER    BY 
ELECTRICITY. 

er  repeated  postponements  the  electrical 
execution  of  Wm.  Kemmler,  the  murderer,  took 
place  in  the  State  Prison  at  Auburn.  N.  Y. .  at 
6:4  c  a.  m. .  August  6th.  The  scene  immediately 
preceding  the  execution  was  very  impressive, 
and  the  only  one  of  the  small  party  present 
who  was  not  agitated  was  the  criminal  him- 
self. 

All  reports  agree  that  the  affair  was  not  a 
complete  success,  as  far  as  details  are  concerned, 
although  there  is  no  doubt  that  Kemmler  was 
rendered  unconscious  by  the  first  application  of 
the  current  The  current  was  turned  on  twice 
before  life  was  extinguished. 

The  story  of  the  scenes  in  the  death  chamber, 
as  told  by  a  correspondent,  is  interesting  in  that 
it  shows  the  wonderful  nerve  and  coolness  of 
the  condemned  man.  After  Kemmler  was  prop- 
erly secured  to  the  chair  and  all  was  in  readi- 
ness for  the  application  of  the  fatal  current, 
Warden  Durston  asked  him  if  he  was  all  ready. 

"  Perfectly,''  answered  Kemmler. 

"Then,  good-by."  cried  the  Warden. 

The  words  had  not  left  his  lips  when,  despite 
the  strong  fastenings  with  which  he  was  bound, 
the  entire  upper  part  of  Kemmler's  body  bent 
forward  and  upward.  The  Warden  had  given 
the  signal,  and  some  other  guests  heard  the 
"click"  of  the  fatal  switch  as  some  one  in  the 
old  death  chamber  swung  on  the  electric  current 

Kemmler  uttered  no  cry.  Those  who  watched 
his  face  say  that  it  turned  first  red  and  then  pale, 
and  that  then  a  kind  of  flush  appeared  on  the 
man's  cheeks.  His  thumb  nails  cut  into  the 
flesh  of  his  hands  and  drew  the  blood.  Dr. 
Spitka  held  his  watch  open,  and  when  seventeen 
seconds  had  elapsed  from  the  time  Kemmler 
hunched  up  in  the  chair,  the  Doctor  said : 
••  He's  dead  ;  turn  off  the  current" 

Dr.  Spitzka  stood  at  Kemmler's  side.  He,  of 
course,  did  not  touch  Kemmler  in  any  way.  The 
current  was  turned  off.  Tne  witnesses,  all  sup- 
posing that  the  man  was  dead,  crowded  around 
the  death  chair.  Somebody  removed  the  elec- 
trode from  Kemmler's  head  Then  something 
occurred  that  almost  froze  the  blood  in  the  spec- 
tators' veins,  and,  as  one  witness  said,  made 
him  long  that  he  should  be  struck  blind,  for  he 
could  not  close  his  eyes  or  turn  his  head,  and 
what  he  saw  fairly  made  him  dizzy  with 
horror.  What  happened  was  that  the  supposed 
lifelesss  chest  began  to  move  up  and  down  in 
deep-strained  breathing.  A  gurgle  came  from 
Kemmler's  throat  The  sound  of  the  breathing 
grew  into  an  awful  succession  of  wheezes.  It 
was  a  half  breathing,  half-groaning  sound,  that 
grew  more  and  more  intense  each  minute.  Fi- 
nally foam  began  to  spout  from  between  Kemm- 
ler's clenched  teeth,  and  the  foam  spattered  all 
over  his  clothes.  At  the  same  time  Dr.  Balch, 
who  wa-  very-  near  Kemmler,  noticed  the  blood 
dropping  from  Kemmler's  hand  where  his  thumb 
nail  hid  cut  it 

"The  man  is  not  dead,''  said  Dr.  Balch. 

But  no  one  heard  the  remark,  no  one  heard 
anything  but  that  awful  breathing  and  the  cry 
that  went  up  from  everybody's  lips,  "put  on  the 
current,  put  on  the  current"  There  was  an 
awful  delay  in  getting  the  current  on  again.  It 
seemed  an  age  of  waiting  to  the  men  in  the 
death  chamber.  Mr.  Bain  nearly  fainted  and  it 
took  the  effort  s  of  two  men  to  revive  him. 

Finally  the  dynamo  started  up  again,  and  the 
full  current  coursed  through  Kemmler's  body. 
The  horror-stricken  people  in  the  death  chamber 
could  hear  the  dick-clicking  made  by  the  work- 
ings of  the  switch  in  the  old  execution  room  as 
the  operator  there  moved  it  and  thus  gave 
Kemmler  repeated  shocks  after  repeated  shocks. 
Between  3^2  and  4J2  minutes,  according  to  dif- 
ferent counts,  were  occupied  in  this  way.  All 
looked  on  in  lerror  while  Kemmler's  body  quiv- 
eredand  shook  underthesuccessiveshocks.  Hor- 
rible as  it  was,  no  one  wanted  the  current  turned 
off  until  it  was  definitely  established  that  Kemmler 


was  dead.  This  fact  became  known  in  a  mo- 
ment. Suddenly  smoke  was  seen  issuing  from 
Kemmler's  back  and  the  air  was  filled  with  the 
fumes  of  burning  flesh.  A  cry  of  "Stop  the  cur- 
rent 1 "  went  up,  and  this  time  Warden  Durston 
rushed  to  the  switch  himself  to  attend  to  mat- 
ters. The  current  was  soon  stopped.  Kemm- 
ler's body  was  then  released  and  plainl)'  pre- 
sented the  appearance  of  death.  The  doct  is 
established  the  fact  of  death  by  the  usual  meth- 
ods, then  the  electrodes  were  removed. 

The  autopsy  upon  Kemmler's  body  was  per- 
formed over  three  hours  after  he  was  pronounced 
dead.  That  there  was  some  bungling  there  is 
no  doubt.  In  the  first  place  Warden  Durston 
is  blamed  by  every  one  for  changing  the  death 
chamber  so  that  the  voltmeter  and  switch  board 
were  not  in  the  same  room  with  the  death  chair. 
All  the  doctors  agreed  that  the  man  operating  the 
switch  should  have  been  within  a  few  feet,  in 
plain  sight  of  Kemmler,  and  thus  have  evaded 
the  necessity  for  any  system  of  signalling. 

It  may  be  that  this  Auburn  tragedy  will  be 
the  subject  of  legal  investigation.  Then  and  not 
till  then  will  the  facts  be  known.  One  more  im- 
portant fact  which  is  not  known  is  the  voltage  of 
the  current  which  struck  Kemmler  the  first  time. 
Warden  Durston  says  that  this  was  1,700  volts. 
Dr.  Daniels  says  that  the  current  was  between 
1,200  and  1,300  volts.  Dr.  Spitzka  says  that  the 
current  varied  constantly  between  700  and  1,300 
volts.  But  medical  opinion  is  clearly  that  the 
current,  whatever  its  voltage,  did  not  kill  Kem- 
mler at  once.  His  ghastly  movements  after  the 
first  current  was  stopped  were  plainly  not  those 
of  reflex  nervous  action.  They  were  those  of  a 
live  man.  All  the  doctors  say  that  they  think 
Kemmler  was  unconscious  at  this  time  and  that 
he  did  not  suffer  pain  at  any  time. 

Warden  Durston  is  criticized  for  not  having 
some  electrical  expert  of  great  prominence  take 
charge  of  the  execution,  and  thus  prevent  bung- 
ling. But  no  expert  of  prominence  could  be 
found  to  do  this  work.  The  suggestion  that  a 
State  expert  be  secured  to  take  charge  of  all  of 
the  executions  and  have  a  State  "  plant  "  for  this 
purpose,  indorses  a  striking  change  in  the  law. 

Dr.  Spitzka  is  criticized  by  his  brother  doctors 
for  ordering  the  current  turned  off  while,  as  it 
turns  out.  the  man  was  probably  alive.  In  turn 
Dr.  Spitzka  criticizes  Warden  Durston  for  not 
having  the  dynamo  in  proper  condition,  "as 
good  as  a  private  firm  would  have  it"  In  fact 
the  striking  fact  about  the  whole  affair  is.  that  as 
soon  as  the  people  who  officiated  at  it,  each  be- 
gan to  accuse  the  other  of  making  the  thing 
a  failure. 

The  chair  in  which  Kemmler  was  executed  is 
alread}T  familiar  to  most  people,  having  been 
described  time  and  again,  as  also  have  been  the 
electrical  connections.  In  brief  the  latter  may 
be  described  as  follows  :  One  wire  from  the 
dynamo  connects  with  an  electrode  which  presses 
down  upon  the  top  of  the  head  of  the  victim. 
The  other  wire  connects  with  the  electrode  which 
touches  the  base  of  the  victim's  back-bone. 
Both  of  the  electrodes  are  metal  cups  or  hollow 
half  hemispheres.  These  cups  have  sponges 
which  connect  with  the  metal  ends  of  the  elec- 
trode. The  sponges  are  filled  with  water  just 
before  being  pressed  into  position  against  the 
person  of  the  subject.  Water  is  a  conductor  of 
electricity,  and  the  elastic  sponge  and  rubber 
cups  are  designed  not  only  to  insure  no  dis- 
figurement, but  to  make  a  yielding  connection 
between  the  metal  electrode  and  the  person  of 
the  victim  which  would  insure  that  any  slight 
struggle  on  the  part  of  the  victim  would  not  enable 
him  to  break  the  circuit 

After  the  execution  several  of  the  witnesses 
were  interviewed.  These  interviews  developed 
much  difference  of  opinion  as  to  the  results  of 
the  execution — some  claiming  that  the  whole 
affair  was  a  dismal  failure,  while  others  held  as 
strong  opinions  on  the  other  side. 

Dr.  A.  P.  Southwick  of  Buffalo,  one  of  the 
three  State  Commissioners   who  recommended 


lhat  electricity  be  substituted  for  hanging,  and 
generally  known  as  the  father  of  the  electric 
death  la-w,  said  that  the  execution  was  the  grand- 
est success  of  the  age.  'I  believe,  "  said  he, 
"that  Kemmler  died  the  instant  the  current  first 
stuck  him.  All  those  struggles  and  contortions 
and  expressions  of  seeming  agony  were  purely 
muscular  contractions,  and  all  in  the  abdominal 
region.  I  don't  want  to  be  quoted  as  criticising 
anybody  at  all,  but  I  do  not  believe  that  the  cur- 
rent was  turned  on  long  enough.  I  think  it 
should  have  been  left  on  Kemmler's  body  for  at 
least  thirty  seconds.  Then,  again.  I  believe  that 
the  current  should  have  been  greater  than  that 
sent  through  Kemmler.  But  in  any  case  I  know 
that  Kemmler  died  when  the  first  shock  si 
him.  The  muscular  contortions  are  in  no  re- 
spect different  from  those  we  saw  in  various 
animals  that  we  experimented  on  before  the  law 
was  passed.  It  occured  after  the  animals  were 
undoubtedly  dead  and  upon  the  removal  of  the 
current  The  phenomena  soon  passed  away. 
I  repeat.  I  believe  this  execution  is  the  greatest 
success  of  the  age. 

In  the  course  of  an  article  written  for  a  medi- 
cal journal  by  Dr.  Shrady,  that  gentleman  says : 

"As  was  reasonably  anticipated,  death 
was  instantaneous,  and,  so  far  as  can  be  judged, 
the  unfortunate  subject  of  the  experiment  died 
without  pain.  The  spectacle  presented  was, 
however,  by  no  means  edifying  to  such  as  hope 
for  improvements  of  old  methods." 

In  conclusion  the  doctor  argues  in  favor  of  the 
abolition  of  punishment  by  death. 

Harold  P.  Brown  was  in  Louisville  Ky. .  at 
the  time  of  the  execution.  He  was  interviewed 
by  a  reporter  and  in  conclusion  said  : 

"  Kemmler  was  killed  instantly  and  painlessly 
within  the  first  second,  but  as  the  current  was 
taken  off  before  thirty  seconds  had  passed  there 
were  reflex  motions  of  the  muscles,  which  fright- 
ened some  of  the  attendants  into  thinking  that  he 
was  not  dead.  The  current  was  applied  the  second 
time,  and  at  once,  as  the  report  reached  me,  an 
appearance  was  produced  on  the  face  and  hands 
of  the  criminal  which  showed  beyond  doubt  that 
the  first  shock  had  killed  him." 

"  How  do  you  account  for  the  burns  on  Kem- 
mler's body  ?" 

"It  seems  to  me,"  replied  Mr.  Brown,  "that 
there  was  not  sufficient  moisture  on  the  elec- 
trodes. '" 

Mr.  Thos.  A.  Edison  was  seen  at  his  home  in 
Llewellyn  Park,  Orange,  N.  J.,  and  said  : 

"I  have  read  the  account  of  the  execution, 
and  while  it  is  to  be  hoped  that  later  advices  will 
not  prove  so  terrible,  I  see  no  reason  to  doubt 
that  the  account  I  read  was  essentially  correct 
The  fault  lies  wholly  with  the  doclors.  Theo- 
retically they  are  right,  no  doubt  The  nerve 
centre  of  the  human  system  lies  in  the  base  of 
the  skull.  But  practically  they  are  all  at  sea. 
Here  we  have  had  something  like  thirty  per: . 
examples  of  instantaneous  death  by  electricity  in 
the  accidents  that  have  happened  in  and  around 
New  York.  How  was  the  electricity  applied  in 
these  cases  ?  Never  to  the  head.  Of  what  use 
has  been  the  death  of  these  thirty  men  ?  In 
every  case  the  mortal  charge  entered  through  the 
hand.  In  no  case  was  the  strength  of  the  cur- 
rent nearly  half  what  was  to  have  been  passed 
through  Kemmler's  skull.  The  reason  why 
contact  by  hand  is  so  much  more  fatal  thin 
through  the  head  is  that  electricity  travels  through 
the  water  in  the  human  body.  The  hair  of  the 
head  is  a  non-conductor ;  you  see  that,  when 
vou  comb  your  hair  with  a  rubber  comb.  Any- 
thing that  electricity  attacts  is  a  non  conductor. 
The  bones  are  also  non-conductors,  and  in  e'-ec 
trical  executions,  like  that  of  Kemmler.  the  bone* 
of  the  skull  have  to  be  penetrated.  Acco.: 
state  that  Kemmler's  skin  was  burned  at  th< 
back  of  the  neck.  This  statement  proves  h( 
got  only  a  very  small  part  of  the  current  Hac 
he  received  the  whole  1,300  volts  into  his  body  i 
would  have  burned  him  up.  I  testified  as  to  th< 
resistance  of  the  various  parts  of  the  body  dur 
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ing  the  Westinghouse  litigation  in  New  York  last 
spring.  I  had  experimented  upon  1,100  people 
and  I  knew  whereof  I  spoke.  I  said  then,  as  I 
say  now,  that  the  true  way  to  execute  a  criminal 
is  to  send  the  current  through  his  body  from 
one  arm  of  the  death  chair  to  the  other.  The 
arms,  hands  and  fingers  are  full  of  blood,  which 
are  good  conductors  of  electricity.  Let  the  hands 
be  properly  cleansed  and  moistened,  and  the 
charge  would  pass  through  the  heart,  causing 
instant  death.  It  is  true  that  I  recommended 
the  electrical  machinery  used  at  the  execution. 
I  see  no  reason  to  find  fault  with  the  machinery. 
I  have  no  doubt  that  the  electrical  experts  who 
assisted  at  the  execution  handled  the  machinery 
in  the  best  possible  way.  The  trouble,  to  my 
mi  nd,  lies  wholly  in  the  application  of  the  cur- 

m  to  the  victim's  body,  the  working  out  of  a 
o  ctor*s  theory  in  the  face  of  the  plain  demon- 
strations of  experience." 

The  news  of  the  execution  excited  deep  interest 
in  electrical  circles  in  New  York,  particularly 
among  electric  light  people.  Mr.  Paul  D.  Cra- 
vath,  counsel  for  the  Westinghouse  Company, 
said: 

"The  very  result  which  I  feared  has  happened, 
and  while  I  am  not  authorized  to  speak  for  the 
Westinghouse  people,  I  will  say  as  for  myself 
from  the  reports  which  I  have  read  that  the  first 
experiment  under  the  new  law  has  been  very  far 
from  successful.  If  after  months  of  preparation, 
and  with  all  the  care  that  has  been  taken  to  make 
the  execution  a  successful  one,  no  better  results 
are  obtained,  it  is  pretty  conclusive  evidence  that 
electricity  is  a  mighty  uncertain  death  agent. 
The  very  purpose  of  the  law  must  be  defeated 
when  such  a  scene  occurs  as  happened  this 
morning  in  Auburn  prison.  Of  course  several 
executions  might  have  taken  place  of  condemned 
criminals  under  the  new  law  which  would  have 
been  practically  instantaneous  before  there  was  a 
failure,  and  it  is  providential,  perhaps,  that  the 
killing  of  Kemmler  resulted  as  it  has  at  a  time 
when  the  fierce  light  of  popular  scrutiny  will 
bring  out  every  detail  of  this  new  method  of  do- 
ing away  with  a  man.  What  a  contrast  there  is 
between  this  method  and  the  old-fashioned  hang- 
ing !  The  hangman  adjusts  the  noose  firmly 
around  the  culprit's  neck  and  knows  that  a  drop 
often  feet  is  sufficient  to  break  his  neck.  It  is 
simplicity  itself,  and  there  is  no  mystery  about 
it.  But  with  this  electrical  killing  it  is  necessary 
to  have  the  opinion  of  the  best  experts,  and  even 
then  you  have  no  certainty  as  to  what  the  out- 
come will  be.  The  delicate  appliances  of  the 
machine  must  be  carefully  watched,  and  any 
break  in  any  one  of  them  may  have  a  disastrous 
effect  on  the  culprit  if  not  remedied.  The  whole 
sum  of  the  matter  is,  however,  that  the  work  at 
Auburn  has  demonstrated  very  conclusively  that 
there  is  a  tremendous  amount  of  uncertainty  in 
the  use  of  electricity,  and  that  in  itself  is  suffici- 
ent to  condemn  its  use. 

Eugene  T.  Lynch,  the  electrical  expert  who 
has,  according  to  his  own  statement,  received, 
six  years  ago,  a  direct  shock  from  a  current 
greater  than  that  appled  to  Kemmler  and  re- 
covered, was  of  the  opinion  that  the  connections 
could  not  have  been  properly  applied  or  the  ex- 
ecution could  not  have  failed  of  its  purpose. 
"What  I  condemn  most,"  he  said,  "is  the  use 
of  a  commercial  system  like  the  Westinghouse  to 
its  own  detriment.  It  would  have  been  quite 
easy  for  the  Westinghouse  people  to  have  tam- 
pered with  the  machine  so  as  to  have  rendered 
it  practically  useless  for  the  purpose  for  which 
it  was  bought.  Instead  of  having  a  machine 
whose  capacity  was  1,100  volts,  death  would 
have  been  much  more  certain  and  less  painful  if 
one  of  10,000  volts  had  been  constructed  similar 
to  dynamos  in  use  in  England  at  the  present 
time." 

The  story  of  the  execution  as  told  by  Sheriff 
O.  A.  Jenkins  of  Erie  County,  is  a  luost  graphic 
and  interesting  one.  "Every  arrangement  for 
killing  him,  except  the  work  of  fixing  him  in  the 
chair  and  connecting  him  with  the  electric  ap- 
paratus, had  been  made,"  said  Sheriff  Jenkins. 


"His  clothing  in  the  back  near  the  base  of  the 
spine  had  been  cut  apart  in  order  to  expose  some 
of  the  skin  for  the  electrode,  and  it  appears  that 
especial  painj  had  been  taken  to  have  the  few 
garments  he  wore  as  loose  and  easy  fitting  as 
possible. 

"  Pretty  soon  the  Warden  asked  the  victim  to 
seat  himself  in  the  death  chair.  Kemmler  got 
briskly  up,  and,  placing  his  hand  on  the  arm  of  the 
wooden  chair,  sat  down  on  it.  He  seemed  to  try  it 
like  a  man  might  try  a  chair  in  a  furniture  store  in 
order  to  test  its  comfortable  qualities.  As  soon 
as  Kemmler  was  settled  in  the  death  chair,  Deputy 
Sheriff  Veling  stepped  up  and  began  the  work  of 
binding  him.  He  fastened  the  straps  across  his 
body,  his  arms,  and  his  legs.  He  hurried  in  this, 
and  Kemmler  noticed  this  and  said  :  '  Now 
don't  hurry;  take  your  time  and  do  it  right' 
Veling  worked  more  slowly  after  this,  and  after 
the  straps  had  been  drawn  reasonably  tight  he 
tried  them  with  his  hands.  Then  Veling  began 
adjusting  the  strap  which  bound  his  head.  This 
was  a  contrivance  which  covered  the  condemned 
man's  forehead  and  chin,  running  down  the  sides 
of  the  face,  and  leaving  the  eyes,  nose,  mouth, 
and  cheek  bones  free.  Before  this  bandage  was 
drawn  tight  Kemmler  said,  again  addressing 
everybody  in  the  room  as  before  :  '  Gentlemen, 
I  wish  everybody  good  luck.' 

"Plenty  of  light  fell  on  Kemmler's  face. 
The  group  of  witnesses  formed  a  half  circle 
about  the  chair  with  the  doctors,  all  pressing 
forward  with  their  bodies  bent,  their  heads 
stretched  forward,  and  their  eyes  fixed  steadily 
on  Kemmler's  face.  The  moment  that  Veling 
stepped  back  after  his  work  of  binding  the  mur- 
derer was  over,  Warden  Durston  moved  toward 
the  door  leading  into  the  adjoining  room. 
When  he  reached  the  threshold  he  turned  toward 
the  bound  man  and  said  '  Good-by,  William.' 
At  the  same  moment  he  raised  his  hand,  appa- 
rently as  a  signal  to  some  person  in  the  room. 
The  lever  for  turning  on  the  fatal  current  was  in 
this  adjoining  room.  Several  e'ectricians  were 
in  this  room  and  one  of  them  turned  the  lever. 
Who  this  person  was  I  don't  know.  The  instant 
the  lever  was  turned  the  men  in  the  death  cham- 
ber saw  a  slight  movement  of  the  condemned 
man's  body  similar  to  that  which  might  be  caused 
by  a  blow.  The  current  was  turned  on  at  6:40 
o'clock,  just  eight  minutes  after  the  time  that 
Kemmler  had  entered  the  death  chamber.  The 
condemned  man's  face  was  frightfully  pale  when 
he  was  bound  in  the  chair,  not  from  fear,  I  be- 
lieve, but  from  his  long  confinement.  After  the 
current  had  gone  through  his  body  for  a  few  sec- 
onds it  was  noticed  that  the  pallor  about  his 
cheek  bones  increased  slightly,  and  was  then 
rapidly  replaced  by  a  dark  shade.  The  only 
movement  that  was  e>pecially  noticeable  was  the 
convulsive  gripping  of  the  hands.  The  thumbs 
were  turned  in  on  the  palms  and  pressed  close 
against  them  by  the  fingers  ;  there  was  a  grind- 
ing motion  of  the  chin  as  though  the  dying  man 
was  getting  his  breath,  and  when  this  motion 
ceased  it  was  followed  by  an  apparent  attempt  to 
bite  the  lips.  The  doctors  kept  their  eyes  riveted 
upon  Kemmler's  face,  and  when  the  pallor  of 
the  cheeks  was  driven  out  by  the  dark  hue,  Dr. 
Spitzka  peered  closer  than  ever  into  the  murder- 
er's eye.  He  said  that  the  change  of  color  in  the 
cheeks  showed  conclusively  that  life  was  gone. 
The  Buffalo  doctors  didn't  think  so. 

' '  After  the  current  had  been  circulating  through 
the  body  for  seventeen  seconds  Dr.  Spitzka  pro- 
nounced the  man  dead,  and  the  current  was 
turned  off.  The  electrode  on  the  head  was 
loosened.  Everybody  was  convinced  that  Kem- 
mler was  dead,  and  the  semicircular  group  of 
men  stood  motionless  for  a  minute  or  two  and 
were  on  the  point  of  dispersing,  when  a  murmur 
of  horror  arose  and  every  eye  was  again  fixed  on 
the  murderer's  face.  Then  we  saw  a  horrible 
sight.  First  the  chest  rose  and  fell  laboriously, 
as  though  the  condemned  man  was  struggling 
for  breath.  The  struggle  rapidly  grew  stronger 
and  became  convulsive.  The  entire  body  from 
the  waist  up  shook  and  trembled  violently.   Flecks 


of  foam  appeared  on  the  lips  and  were  followed 
by  a  stream  of  saliva  that  lan  over  the  strap  on 
the  chin  and  down  on  the  tortured  victim's 
shirt.  Then  came  a  gurgling  sound  and  a  labor- 
ed rising  of  the  shoulders.  All  this  took  place  in 
a  very  short  time,  and  was  so  terrible  a  spectacle 
that  many  of  the  witnesses  turned  their  heads 
away.  The  eloctrode  was  rapidly  set  in  place 
again  on  the  murderer's  head,  and  a  little  cry  went 
up  to  turn  on  the  current  again  for  God's  sake. 
This  was  done,  not  once,  but  several  times,  as 
could  be  seen  by  the  shocks  that  came  at  the 
body  viciously  and  struck  it  so  hard  as  to  make 
it  quiver.  With  these  shocks  came  a  smell  of 
burning  hair  that  filled  the  room  and  added 
greatly  to  the  horror  of  the  scene.  It  was  clear 
that  the  head  of  the  poor  wretch  was  being 
scorched  and  the  scalp  burned.  As  if  the  ghast- 
liness  of  the  spectacle  was  not  enough  the  several 
shocks  made  the  body  quiver  like  a  mass  of  jelly 
that  is  shaken.  The  blows  appeared  to  be  hard 
enough  to  kill  any  living  thing,  and  under  them 
all  action  of  the  body  ceased,  the  muscles  relaxed, 
and  there  could  be  no  longer  any  doubt  that 
death  had  mercifully  come.  Warden  Durston 
removed  the  head  straps  while  Veling  took  off 
the  other  bandages,  leaving  the  body  to  settle 
down  in  the  death  chair  like  a  bundle  of  old 
clothes. 

TELEPHONE   MATTERS. 


In  the  monthly  news  letter  of  the  National 
Telephone  Exchange  Association,  Secretary 
General  C.  H.  Barney  urges  prompt  return 
to  him  of  the  statistical  reports  requested  of  the 
telephone  companies  some  time  ago,  and  for  the 
proper  tabulation  of  which  blanks  were  furnish- 
ed. General  Barney  calls  attention  to  the  fact 
that  the  time  for  the  annual  meeting  is  near  and 
the  work  of  consolidating  and  compiling  reports 
cannot  begin  until  they  are  all  in.  There  are  a 
few  delinquent  companies  yet  to  hear  from. 

In  regard  to  the  general  telephone  service  the 
circular  says  : 

The  development  of  telephony  in  this  country 
is  now  so  steady  that  it  does  not  attract  attention. 
According  to  the  statement  of  the  American  Bell 
Telephone  Company  for  the  month  ending  June 
20,  there  are  now  466,334  telephones  in  use  in 
the  various  exchanges  and  on  private  lines,  as 
compared  with  430,476  at  the  same  period  last 
year.  This  shows  a  gain  for  the  year  of  35,858 
instruments,  or  about  3,000  per  month.  These 
figures  do  not  represent,  however,  the  whole 
growth  of  the  telephone  business,  as  there  is 
going  on  at  the  same  time  a  rapid  development 
of  what  is  known  as  the  extia-territorial  system 
and  of  the  long-distance  system.  The  extra- 
territorial system  links  together  the  places  a  few 
miles  apart  in  the  same  territory ;  the  long- 
distance system  unities  cities  hundreds  of  miles 
distant  from  each  other.  There  is  now  a  large 
amount  of  telephonic  work  between  Boston, 
New  York,  Baltimore,  Washington,  Philadelphia, 
Albany,  Buffalo,  New  Haven,  and  other  cities, 
while  Chicago  is  again  the  centre  of  another 
field  of  activity  in  long-distance  service. 

Electricity  and  Etching. — The  Papier  Zeilung 
of  Berlin,  announces  that  an  important  discov- 
ery has  just  been  made  in  etching,  and  especi- 
ally in  photogravure.  As  usual,  the  diawing  is 
traced  on  a  plate  of  zinc,  either  by  an  artist  or 
by  photography,  with  any  suitable  etching 
ground.  This  plate,  backed  with  asphaltum,  is 
laid  in  a  bath  of  dilute  acid.  It  is  then  put  in 
circuit  with  a  dynamo,  the  other  pole  being 
merely  placed  in  the  acid.  When  a  current  is 
allowed  to  pass,  the  acid  attacks  the  metal  with 
surprising  rapidity.  A  few  minutes  suffice  to 
bite  the  plate,  and  the  depth  of  the  etching  can 
be  easily  controlled.  The  action  is  probably  due 
to  the  depolarization  of  the  surface  of  the  metal, 
which  in  the  ordinary  method  of  etching  be- 
comes covered  with  a  film  of  hydrogen,  or,  at  all 
events,  with  a  number  of  minute  bubbles,  which 
make  the  biting  irregular  unltss  the  plate  is  in- 
cessantly rocked  and  brushed. 
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THE  THEORY  OF  THE  ELECTRIC  WELD- 
ING PKOC; 

In  an  article  in  the  London  Electrical  Review, 
Mr.  S.  Alfred  Varley  criticizes,  at  considerable 
length,  Professor  Lodge's  theory  of  the  electric 
welding  process.  Getting  down  to  facts  Mr. 
Varley  says  : 

In  what  I  have  published  from  time  to  time, 
since  the  Dr.  Mann  lectures  of  Professor  Lodge 
were  delivered,  I  have  traced  the  connection  be- 
tween a  whole  series  of  physical  phenomena 
which  mathematical  physicists  have  regarded 
separately,  and  dealt  with,  as  though  they  were 
not  in  any  way  connected.  In  this  way  I  have 
been  able  to  get  round  physical  phenomena  to 
some  extent,  and  to  look  at  them  from  several 
points  of  view,  and,  as  a  consequence,  I  feel  that 
the  position  I  have  taken  up,  in  respect  to  the 
newer  electrical  theory,  is  a  very  strong  one. 
*****  *  *  *  * 

The  accumulated  observations  of  a  life  largely 
devoted  to  scientific  research  has  resulted  in  the 
development  of  a  very  simple  theory,  which, 
among  other  things,  his  enabled  me  to  explain, 
in  a  natural  common  sense  way.  what  at  first 
sight  seemed  anomalous  in  Professor  Lodge's 
' '  Alternative  Path  Experiments. "  According  to 
my  theory,  performing  a  physical  act  involves 
the  overcoming  inertia — the  overcoming  inertia 
involves  a  transformation  of  energy,  and  every 
transformation  of  energy  involves  a  storage  of 
energy  in  matter  to  the  extent  that  inertia  has 
been  overcome.  It  will  be  found  that  by  this 
simple  theory  all  physical  phenomena  can  be 
connected  together  in  a  continuous  chain,  and 
that  they  can  all  of  them  be  traced  back  to  a 
simple  duality — viz.,  active  or  positive  energy, 
and  inertia  or  negative  energy.  The  active 
energy  is  exte  nal  to  the  matter  acted  on,  and 
when  it  becomes  associated  with  matter  such  as- 
sociation is  a  more  or  less  unstable  one.  Nega- 
tive energy,  on  the  other  hand,  is  inseparable 
from  matter  under  all  known  conditions,  and  is 
the  most  characteristic  feature  of  matter — viz., 
inertia  or  weight. 

In  all  physical  acts  or  transformations  of 
energy,  for  they  are  convertible  terms,  the  posi- 
tive and  negative  energies  concerned  are  neces- 
sarily balanced,  similarly  as  is  the  case  in  elec- 
trical phenomena,  and  whenever  a  transforma- 
tion of  energy  occurs,  the  transformation  in  some 
cases  results  in  a  temporary  association  of  posi- 
tive energy  with  the  negative  energy  of  matter 
only,  and  in  others  there  results  a  more  or  less 
stable  combination.  As  a  case  in  point,  inter- 
pose a  copper  conductor  in  an  active  dynamo 
circuit,  a  certain  amount  of  energy  then  becomes 
transformed  into  magnetism  at  the  rime  the  cir- 
cuit is  closed,  and  energy  will  also  be  trans- 
formed into  heat,  the  energy  transformed  into 
magnetism  remains  statically  occluded  all  the 
time  the  circuit  is  complete,  but  the  energy 
transformed  into  heat  is  only  temporarily  and 
unstably  associated  with  the  matter  of  the  con- 
ductor in  which  it  is  developed  ;  in  fact,  in  some 
cases,  as  fast  as  energy  is  being  transformed 
into  heat  it  passes  out  of  the  conductor  by  radia- 
tion, and  in  other  examples,  such  as  electric 
welding,  the  heat  becomes  transformed  and  stored 
faster  than  it  can  escape  by  radiation,  and  in 
such  cases  there  is  an  unstable  association  of 
positive  energy  with  the  matter  of  the  conductor. 
The  transformation  of  energy  into  heat  in  an 
electric  circuit  is  dynamic,  whereas  the  transfor- 
mation of  energy  into  magnetism  is  a  statical 
occlusion,  and  in  all  cases  where  positive  energy 
becomes  combined  with  matter,  forming  a  more 
or  less  stable  combination  with  it,  the  positive 
energy  is  statically  occluded. 

When  a  copper  electric  circuit  is  divided,  the 
energy  which  was  transformed  into  magnetism 
and  statically  occluded  at  the  time  the  circuit  was 
closed,  is  parted  with  completely,  the  copper 
conductor  passing  from  the  magnetically  polar 
to  the  normal  condition  very  rapidly,  and  the 
energy  which  remained  occluded  all  the  time 


the  circuit  was  complete,  becomes  now  dissi- 
pated through  the  medium  of  current  developed 
during  the  act  of  demagnetization.  If  an  iron 
conductor  be  interposed  in  a  dynamo  circuit,  the 
transformation  of  energy  into  magnetism  that 
then  occurs  will  be  enormously  greater  than 
when  a  copper  conductor  is  interposed  ;  but 
when  the  circuit  is  divided,  the  energy  transfor- 
med and  occluded  as  magnetism  will  be  parted 
with  much  more  slowly  than  was  the  case  with 
the  copper  conductor,  and  some  of  it  will  be  re- 
tained ;  the  iron  conductor,  unlike  the  copper 
one,  remaining  more  or  less  permanently  mag- 
netized ;  and  here  we  have  an  example  of  a  more 
or  less  permanent  combination  of  positive  energy 
with  matter. 

A  plating  bath  is  an  example  where  no  stoiage 
of  energy  occurs,  or,  to  speak  more  correctly, 
where  no  work  is  done  beyond  that  involved  in 
overcoming  conductive  resistances,  energy  is 
certainly  unlocked  at  the  anode  to  the  extent 
that  the  anode  is  broken  down  ;  but  it  becomes 
transferred  to  the  cathode,  where  it  builds  up  a 
structure  the  equivalent  of  that  destroyed  at  the 
anode.  In  the  case  of  a  storage  battery,  where 
lead  is  oxidized,  or  a  low  oxide  is  converted  into 
a  higher  oxide,  altogether  new  structures  are 
reared,  and  a  very  large  transformation  of  energy 
occurs,  the  energy  transformed  becoming  stati- 
cally occluded  in  the  new  structure  produced, 
which,  being  a  very  unstable  edifice,  readily 
parts  with  the  positive  energy  entering  into  its 
structure  whenever  the  conditions  are  at  all 
favorable  for  doing  so.  Structures  such  as  those 
developed  in  storage  batteries  are  fairly  compar- 
able to  fulminating  compounds,  which  are  simply 
very  unstable  structures,  having  relatively  to 
their  mass  a  very  large  amount  of  positive 
energy  unstably  occluded.  From  fulminating 
compounds  we  may  pass  to  organic  matter,  such 
as  wood  or  coal,  and  from  organic  matter  we 
pass  on  by  easy  stages  to  such  metals  as  gold  or 
platina,  which  are  very  stable  structures,  and 
not  readily  broken  down. 

The  cases  cited  are  a  few  illustrations  of  the 
way  physical  structures,  and  the  forces  associated 
with  them,  are  all  of  them  connected,  and  the 
simple  theory  developed  by  me,  will  be  found  to 
join  them  all  in  a  natural,  common-sense  man- 
ner. 

The  most  unstable  association  of  positive 
energy  with  matter  is  undoubtedly  a  statical  ac- 
cumulation in  a  Leyden  jar,  and  the  next  in 
order  to  this  is  a  statical  occlusion  of  energy  in 
the  form  of  magnetism  in  a  copper  conductor 
closing  an  electric  circuit,  for  in  both  these  ex- 
amples there  is  no  affinity  between  the  positive 
energy  and  the  matter  it  is  associated  with,  the 
accumulation  of  energy  being  maintained  solely 
by  pressure.* 

Now  let  a  mechanical  illustration  be  briefly 
considered,  (i.)  Suspend  a  block  of  wood  by  a 
long  string,  and  set  it  swinging  by  the  hand  ;  the 
whole  of  the  energy  imparted  to  the  block  in 
this  way  will  practically  take  the  form  of  morion, 
and  it  will  be  eventually,  but  slowly,  parted  with 
in  the  form  of  heat.  (2.)  Strike  the  block  with 
a  mallet  and  a  percentage  of  energy  will  be  at 
once  converted  into  heat ;  but  the  greater  per- 
centage of  energy  transferred  to  the  block  will 
still  probably  be  in  the  form  of  motion.  (3.) 
Fire  into  the  block  a  rifle  bullet  whose  weight, 
multip'ied  by  the  square  of  its  velocity,  equals 
that  of  the  mallet,  and  assume  the  bullet  becomes 
buried  in  the  wood,  very  little  motion  will  be 
imparted  to  the  block,  nearly  the  whole  of  the 
energy  associated  with  the  bullet  becoming  trans- 
formed into  heat. 

Now  let  us  consider  what  occurs  when  a  Ley- 
den jar  discharges  through  an  air  space  and  a 
metal  path.  Energy  accumulated  as  statical 
charge  may  be  fairly  regarded  as  a  projectile 
unhampered  by  weight,  whose  speed  under 
mentally  conceivable  conditions  is  infinitely 
greater  than  that  of  any  rifle  bullet,  the  rime  oc- 

*  The  rate  at  which  a  copper  circuit  demagnetises,  is  deter- 
mined by  the  conductive  resistance  of  the  circuit. 


cupied  by  a  Leyden  jar  in  discharging  being 
determined  solely  by  the  conditions  that  prevail 
in  the  path  of  discharge.  Energy  in  the  form  of 
a  statical  electrical  charge  requires  a  path  much 
in  the  same  way  as  a  fluid  does,  and  space  devoid 
of  matter  opposes  as  impenetrable  a  barrier  to 
its  passage  as  a  solid  mass  of  metal  does  to  the 
flow  of  water  ;  the  path  of  discharge  consists  of 
an  air  space  and  a  metal  conductor,  and  as  there 
is  a  great  d  al  more  matter  in  the  metallic  con- 
ductor than  there  is  in  the  air  space,  and  as 
inertia  increases  as  the  mass,  it  is  in  the  metallic 
portion  of  the  path  inertia  is  chiefly  encountered, 
and  where  the  transformation  of  energy  mainly 
occurs. 

The  vehicle  of  transmission  of  a  Leyden  jar 
discharge  is  the  electricity  of  the  path  itself,  and 
if  due  allowance  be  made  for  the  fact  that  neither 
energy  nor  its  vehicle  possess  weight,  then  it 
will  be  found  that  a  Leyden  jar  discharge  com- 
ports itself  in  respect  to  metallic  conductors  very 
similarly  to  that  described  in  reference  to  the 
illustration.  In  the  mechanical  illustration  a 
much  larger  percentage  of  the  energy  was  trans- 
formed into  heat  when  the  bullet  was  fired  into 
the  wood,  than  was  the  case  when  it  was  struck 
with  a  mallet ;  and  so,  also,  a  much  larger  per- 
centage of  the  energy  of  a  Leyden  jar  discharge, 
if  of  very  high  potential,  becomes  transformed 
into  magnetism  developed  in  the  metallic  con- 
ductor than  would  occur  if  the  same  amount  of 
energy  were  statically  accumulated  in  condensers 
having  a  much  larger  surface  than  the  Leyden 
jar,  and  in  which  case  the  potential  of  the  energy, 
and  the  rate  of  discharge  through  the  paths,  would 
be  greatly  reduced. 

I  have  in  previous  articles  enphasized  the  fact 
that  the  energy  of  a  statical  charge  is  a  limited 
quantity:  and  if  I  am  right  in  maintaining  that 
overcoming  inertia  in  a  metallic  conductor  is 
simply  a  transforming  of  energy  into  magnetism, 
then  it  follows  as  a  truism  that  the  greater  the 
mass  in  the  conductor  the  larger  the  percentage 
of  the  energy  that  becomes  so  transformed;  and, 
further,  that  the  magnetism  developed,  however 
large  the  conductor,  can  only  approach  to,  but 
never  exceed,  the  total  amount  of  energy  accu- 
mulated in  the  Leyden  jar. 

If  only  the  continuity  which  runs  through  all 
physical  phenomena  be  recognized,  I  think  it 
must  be  seen  how  naturally  what  is  observed  in 
connection  with  Lej'den  jar  discharges  through 
metal  paths  falls  into  its  proper  place. 


Electrical  Exhibition. — Plans  are  about  com- 
pleted for  another  electrical  exhibition  in  St. 
Louis.  It  is  said  that  the  judges  selected  are 
Messrs.  Carl  Hering,  of  Philadadelphia,  E.  R.' 
Weeks,  of  Kansas  City,  and  Dr.  Otto  A.  Moses 
of  New  York.  Medals  are  to  be  awarded  on 
electrical  apparatus  under  the  following  general 
heads:  Arc  and  Incandescent  Lighting  ;  Storage 
Batteries  ;  Electrical  Instruments  (measuring) ; 
Wires  and  Cables  ;  Power  Transmission  ;  Gene- 
ral. A  special  award  will  be  made  for  the  best 
electrical  display.  Mr.  Fred.  H.  Whipple,  of 
Detroit,  is  the  manager  of  the  exhibition.  Mr. 
Foree  Bain,  of  Chicago,  is  to  have  charge  of  car- 
rying out  an  electric  fountain  idea,  and  he  states 
that  it  will  surpass  all  previous  efforts  in  this 
direction. 

Long  Distance  Transmission  of  Power. — The 
Allegemeine  Elektricitats  Gesellschaft  (Berlin) 
has  announced  its  willingness,  in  conjunction 
with  the  Oerlikon  Company,  to  transmit  300 
horse  power  from  the  River  Neckar,  at  Lauffen, 
to  the  Frankfort  Exhibition,  a  distance  of  about 
109  miles,  on  condition  that  an  ordinary  over- 
head cable,  5  mm.  in  diameter,  connecting  the 
two  places,  is  provided  free  of  cost. 

Telephone  Across  the  English  Channel. — Ex- 
periments have  been  carried  on  for  some  rime 
with  a  view  to  laying  a  telephone  cable  across 
the  English  Channel,  between  England  and 
France. 
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WORKING    EFFICIENCY    OF  SECONDARY 
CELLS. 

(Continued  from  page  4) 

charge  the  pointer  u  rests  against  w,  and  on  the 
terminal  potential  difference  of  the  cells  falling 
to  1.6  volts  per  cell  the  pointer  moves  over, 
comes  into  contact  with  v,  and  an  instantaneous 
current  pafses  round  the  electro-magnet,  breaks 
all  the  circuits  and  stops  the  watch.  The  course 
of  this  instantaneous  current  at  the  end  of  the 
charge  and  discharge  is  indicated  by  the  arrows 
numbered  consecutively  10,  n,  12,  13,  14,  15, 
16  and  17. 

To  prevent  any  sluggishness  in  the  action  o' 
this  interrupter  from  a  possible  sticking  of  the 
pointer  u  against  the  contact-stops  v  or  w,  the 
pedestal  supporting  the  set-up  galvanometer  s 
was  kept  in  a  constant  state  of  slight  vibration 
by  the  going  of  an  American  clock  that  was 
placed  on  this  pedestal. 

V. — Ammeter  and  Voltmeter. 

There  remain  only  to  be   described  the  am- 
meter,  by  means  of  which  the  current   passing 
through    the  accumulators   could  be   measured 
from  time  to  time,    in  order  to  see  whether  the 
automatic  regulator  was  doing  its  duty  ;  and  the 
voltmeter,  for  frequently  measuring  the  potential 
difference  at  the  terminals  of  the  accumulators, 
A,  under  test.     As  the  current  had  only  to  be 
very  occasionaly  measured,  one  D'Arsonval  Gal- 
vanometer, fi,  was  employed  for  both  purposes. 
Its  coil  was  wound  with  platinoid  wire  of   52 
ohms  resistance,  and  suspended  in  the  way  that 
has  been  already  described,     which  enables  the 
deflection  from  one  end  of  the  scale  to  the  other 
to  be  absolutely  proportional  to  the  current.  The 
top    suspension    was    a   phosphor-bronze   strip 
i„',M,in.   thick    ihhin.    wide,     and    about    ij^in. 
long;  while  electric  contact  was  maintained  with 
the  bottom  of  the  coil  by  means  of  an  extremely 
fine  A.   and  P.   spring,   offering  no   appreciable 
torsional  rigidity.     The  permanent  magnets  em- 
ployed belonged   to  an  old  magneto  machine, 
and  into  the  cylindrical  space  between  the  poles, 
in  which  the  Siemens  armature  formerly  turned, 
was  put  a  coil  made  of  the  right  shape  to  suit  the 
covered  ends   of  the    magnets  without  it   being 
necessary  to  employ  any  soft  iron  pole-pieces. 
Experiment   showed    that    the    deflection    right 
across   a   scale    2ft.   oin.  long,  the   zero  for   no 
current  being  at  one  extreme   end,    was  rigor- 
ously proportional  to  the  current — a  result  which, 
as  has  been  already  pointed  out,  is  very  far  from 
being  obtained  with  D  Arsonval  galvanometers 
as  usually  constructed. 

When  it  was  desired  to  measure  the  current 
passing  through  the  accumulators,  A,  a  rocking 
switch  was  turned  so  as  to  connect  mercury  cup 
18  to  20,  and  19  to  21;  whereas  when  it  was  the 
potential  difference  at  the  terminals  of  the  accu- 
mulators that  was  to  be  measured,  the  rocking 
switch  was  turned  so  as  to  connect  mercury  cup 
20  to  23,  and  21  to  22.  In  the  former  case,  with 
a  resistance  of  264  ohms  on  the  resistance  box  T, 
a  current  of  10  amperes  passing  through  the  cells 
and  platinoid  strip  C  produced  a  deflection  of 
500  scale  divisions,  or  50  divisions  per  ampere  ; 
while,  with  a  resistance  of  71,570  ohms  in  the 
resistance  box  d,  a  potential  difference  of  10  volts 
at  the  terminals  of  the  five  accumulators  A  under 
test  produced  the  same  deflection;  so  that  50 
divisions  corresponded  then  with  1  volt. 

(To  be  Continued). 


EASTERN  NOTES. 


Platinum  in  Mexico.  — It  is  reported  that  Mr. 
Flavio  Lobato,  a  well-known  mining  engineer 
and  analytical  chemist,  has  discovered  platinum 
in  some  ores  from  the  Las  Yedras  mines  in  the 
State  of  Sinaloa. 

Electrical  Treatment  of  Hemorrhage.  — 
Eugen  Bo6r  has  successfully  applied  faradization 
to  cases  of  profuse  internal  hemorrhage,  apply- 
ing the  negative  electrode  to  the  affected  part, 
the  positive  pole  being  pressed  against  the  skin. 
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Boston,  Aug,  9,  1890. 

At  a  meeting  of  the  Salem  Board  of  Aldermen, 
held  last  Monday  evening,  the  Electric  Street 
Railway  Company  were  granted  the  right  to 
erect  poles  and  wires  for  the  operation  of  their 
road. 

A  gang  of  linemen  in  the  employ  of  the  Con- 
tinental Telegraph  Company  were  assaulted 
and  badly  injured  by  a  crowd  of  toughs  at 
Waldsboro,  Me.,  last  week  ;  some  were  so  badly 
injured  that  they  had  to  be  removed  to  the  hos- 
pital. 

The  Thomson  Electric  Welding  Co.,  are  build- 
ing large  works  at  Newark,  N.  J.,  for  the  purpose 
of  welding  tubes  to  go  into  ice  machines  and 
similar  machinery.  E.  P.  Ball,  of  Palmer,  is  the 
engineer  and  has  furnished  all  the  plans  for  the 
new  building. 

Work  at  the  Thomson-Houston  Electrical 
Works  was  never  so  rushed  as  at  present.  There 
are  38  men  at  work  in  the  draughting  room.  In 
the  motor  department  they  have  just  completed 
the  running  gear  of  18  street  cars,  which  they  are 
now  loading  on  freight  cars  for  shipment.  These 
go  to  Wichita,  Kan.,  Cincinnati,  British  Colum- 
bia and  other  places  in  Canada. 

Twenty -five  men  employed  by  Contractor 
Young  in  digging  trenches  for  the  reception  of 
pipes  for  the  New  England  Telephone  and  Tele- 
graph Company's  underground  system  on  High- 
st.  were  discharged  last  Monday  morning.  The 
men  claim  that  they  had  worked  thirty  four 
hours  and  were  discharged  because  they  would 
not  work  longer  without  sleep. 

The  contract  for  the  new  factory  of  the  Thom- 
son-Houston Electric  Co.,  was  let  out  to-day. 
Dearborn  Bros,  were  given  the  contracts  for  the 
mason  work,  and  Frank  G.  Kelly  the  carpenter 
work.  It  is  to  be  located  on  Federal  St.,  and 
will  be  an  extension  of  factory  C.  Its  dimen- 
sions are  60x100,  three  story  with  a  basement 
It  is  to  be  completed  in  four  months,  and  will  be 
used  for  general  factory  work.  Ground  will  be 
immediately  broke  for  the  foundations. 

Another  street  railway  deal  is  reported  in  Sa- 
lem, in  the  sale  of  the  Essex  Electric  Street  Rail- 
way which  is  in  process  of  construction  be- 
tween Salem  and  Peabody,  and  nearly  ready  to 
run,  to  the  Lynn  and  Boston  R.  R.  It  isr  eported 
that  the  sale  is  virtually  complete,  and  that  the 
Foster  street  extension  of  the  Lynn  and  Boston 
in  Peabody  will  give  them  virtually  a  through 
line.  Superintendent  D.  N.  Cook  denies  that 
the  road  has  been  sold.  It  is  thought  to  be 
certain  that  a  deal  is  on  foot,  and  that  the  road 
will  change  hands  very  soon. 

The  electric  light  committee  appointed  by  the 
town  of  Peabody  last  March  will  report  at  a 
special  town  meeting  called  for  Thursday  even- 
ing. They  will  recommend  the  adoption  of  the 
Sperry  arc  system  of  the  Edison  General  Elec- 
tric Company,  and  the  location  of  a  town 
plant  at  the  corner  of  Foster  and  Church  sts., 
with  a  capacity  of  not  less  than  150  1200  candle 
double  arc  lamps.  They  also  recommend  that 
the  town  sell  for  commercial  purposes  any  surplus 
light  and  power  it  may  have.  An  appropriation 
of  $30,000  is  asked  for  to  build  and  equip  the 
plant. 

At  the  regular  meeting  of  the  New  England  In- 
surance Exchange  on  August  2nd,  the  following 
amendment  was  adopted:  Voted,  "that  the 
Electric  Inspector  of  this  '  Exchange '  shall  re- 
port to  its  Secretary  such  electrical  apparatus  he 
finds  is  not  installed  in  accordance  with  the 
rules  of  this  'Exchange.'"  The  Secretary  shall 
at  once  notify  both  the  assured  and  the  party  in- 
stalling the  apparatus  of  all  defects  ;  and  if  at  the 
expiration  of  thirty  days  from  such  notice  he  shall 
not  have  been  duly  notified  that  said  defects  have 


been  remedied,  the  rate  on  both  building  and 
contents  shall  be  advanced  at  least  10  cents,  and 
the  new  rate  duly  promulgated  by  him. 

The  Electric  Light  Co.,  at  Springfield,  is  not 
losing  any  time  in  preparing  for  the  new  addi- 
tion. They  have  already  begun  laying  the  sup- 
porting walls.  This  wall  will  enclose  the  cellar, 
which  is  18  feet  deep,  and  is  divided  into  a 
lower  and  upper  section.  About  200  carloads  of 
granite  wiil  be  required  for  the  work.  The 
entire  cellar  flooring  rests  upon  piles,  500  of 
which  have  been  driven.  The  cellar  will  be 
used  for  the  storage  of  oils  and  condensing 
apparatus.  The  deep  foundation  was  rendered 
necessary  by  the  unstable  condition  of  the  bank 
surroundings.  It  is  hoped  that  the  building 
will  be  in  condition  for  the  reception  of  the  800 
horse  power  Corliss  engine  about  October  1st. 
The  company  is  now  furnishing  more  power 
than  during  the  busiest  season  of  the  year. 

The  city  of  Boston  is  now  making  a  saving 
of  $75,ooo  per  annum  in  electric  street  lighting, 
and  is  getting  its  lights  maintained  for  40  cents  a 
lamp  a  night  instead  of  65.  It  will  be  remembered 
that  at  the  hearings  last  spring,  when  the  suburban 
company  offered  to  light  the  streets  for  40  cents 
a  light  per  mght,  E.  O.  Burdett,  counsel  for  the 
Boston  Electric  Light  Company,  made  a  formal 
offer  on  behalf  of  his  company  to  do  the  work 
for  the  same  price.  The  contract,  however,  at 
65  cents  a  light  per  night  did  not  expire  until 
May  1,  1890,  and  since  that  time  the  Boston 
Company  has  been  doing  the  work  at  the  reduced 
figure.  There  is  no  written  contract  however,  bind- 
ing either  the  city  or  the  electric  light  company. 
The  city  is  now  using  800  arc  lights  a  night,  and 
numbers  of  new  lights  are  being  added  constant- 
ly. No  other  contract  now  exists  except  that 
verbally  made  between  Mayor  Hart  for  the  city 
and  the  president  of  the  Boston  Electric  Light 
Company  for  the  organization.  This  saving  to 
the  city  will  be  used  in  the  lamp  department  to 
give  the  city  better  lighting,  and  numbers  of 
new  lights  will  be  placed  in  Roxbury,  South 
Boston  and  the  Dorchester  district. 

The  West  End  Railway  Co.  recently  put  into 
service  on  its  electric  line  between  Dorchester 
and  the  Tremont  House  half  a  dozen  open  cars 
of  novel  design,  elegant  finish  and  increased 
seating  capacity.  The  cars  are  a  little  over  30 
feet  in  length,  have  10  seats  instead  of  eight,  as 
in  the  ordinary  open  car,  and  will  seat  50  people 
and  give  standing  room  for  nearly  as  many  more. 
They  are  mounted  on  two  four-wheeled  trucks 
after  the  manner  of  a  steam  railroad  car,  and  as 
a  result  are  very  easy  riding.  All  the  rocking 
motion  incidental  to  the  four-wheel  cars  is  done 
away  with  and  the  car  runs  smoothly,  even  over 
the  old-fashioned  flat  rail  and  over  switches  and 
frogs  at  crossings.  Each  truck  is  equipped  with 
a  15  horse  power  motor,  so  that  both  speed  and 
power  are  equal  to  that  of  the  ordinary  car.  In 
these  cars  an  important  advantage  is  gained  in 
the  matter  of  fenders.  The  wheels  of  each  truck 
are  so  close  together  that  the  truck  itself  has 
very  little  tilting  motion,  and  fenders  can  there- 
fore be  projected  farther  forward  than  from  the 
ordinary  four-wheel  truck  with  a  large  wheel 
base.  The  trucks  are  also  very  near  the  ends  of 
the  car,  so  that  a  cuned  fender  projecting  nearly 
to  the  extreme  end  of  the  car  can  be  carried.  The 
effect  of  this  fender,  running  close  to  the  track, 
would  seem  to  be  to  push  anything  on  the  track  to 
one  side  rather  than  to  drag  it  along.  The  trucks 
are  the  design,  in  their  special  adaptability  to 
street  railway  work,  of  Master  Mechanic  Lewis 
Pfingst  of  the  West  End,  and  furnish  just  the 
support  needed  for  the  long  car  body.  The  cars 
as  a  whole  show  the  rapid  strides  that  arc  being 
made  in  improving  electrical  street  railway  ser- 
vice, and  with  their  increased  passenger  accom- 
modations furnish  another  step  toward  the  solu- 
tion of  the  rapid  transit  problem.  Several  more 
of  the  cars  are  now  being  equipped  in  the  Albany 
street  shops  and  will  soon  be  ready  for  service. 
Some  of  them  will  be  put  on  the  Egleston  Square 
line. 
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The  Cohasset  Electric  Company  of  Cohasset, 
have  organized  with  a  capital  of  $30,000  :  Amos 
A.  Lawrence,  president,  Melville  P.  Morrell, 
treasurer. 

The  Nantucket  Street  Railway  Company  of 
Nantucket,   have  organized    with   a  capital   of 
S3  0, 000;  George  C.  Scofield,    Henry  O.    Reed, 
T.  C.  Macy,  R.   B.    Hussey,  H.  S.  Ayer,  George 
C.  Pratt  and  John  Harps,  directors. 

Charles  Harriman,  of  Des  Moines,  la.,  was 
granted  a  patent,  May  13,  for  an  electric  car 
trolley.  He  has  brought  it  to  the  city  of  Lynn, 
and  the  Thomson-Houston  Co.  have  kindly 
given  him  the  use  of  their  experiment  car.  They 
have  also  furnished  an  expert  electrician  to  as- 
sist him  attaching  it  to  the  car.  The  invention 
consists  of  an  extra  arm  run  from  the  centre  of 
the  tip  of  the  car,  along  the  top  to  the  end.  The 
trolley  proper  is  fastened  to  the  end  of  the  extra 
arm,  so  that  the  trolley  wheel  is  brought  directly 
over  the  rear,  as  in  the  ordinary  trolley.  The 
inventor  claims  that  this  will  keep  the  wheel 
always  running  evenly  and  smoothly  on  the 
wire  in  passing  around  curves.  ■  \Y.   J.   P. 


WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

35    COMMERCIAL    BUILDING, 

Chicago,  Aug.  9,  1890. 

St.  Charles,  Mo. — A  proposition  has  been 
made  to  the  St.  Charles,  Mo.,  City  Council  to 
put  in  an  electric  street  railway  plant. 

Belleville,  III. — A  corporation  has  been  or- 
ganized to  construct  an  electric  street  railway 
and  has  applied  to  the  City  Council  for  a  fran- 
chise. 

The  Economic  Electric  Light  and  Power  Com- 
pany have  just  started  a  plant  of  arc  lights  of  the 
Sperry  system  at  Kensington,  111.  Thirty  lights 
are  now  in  operation  and  the  plant  has  a  capa- 
city for  as  many  more  and  the  company  will 
place  more  lights  shortly.  Mr.  C.  E.  Gregory 
is  superintending  the  plant. 

A  Complimentary  Dinner  was  given  at  the 
L'nion  League  Club  Thursday  evening  by  W.  A. 
Kreidler  to  S.  D.  Green  and  C.  A.  Benton  of  the 
Edison  Company.  A  large  circular  table  with  a 
beautiful  bouquet  in  the  centre  and  decorated 
with  ferns,  a  tempting  menu  and  brilliant 
speeches  interspersed  with  an  occasional  song 
made  the  occasion  an  enjoyable  one  to  those 
present.  At  the  table  were  Messrs.  Kreidler, 
Greene,  Benton,  Lewis,  Hood,  Badt,  Beggs, 
Kempt,  Degenhardt,  Terry,  and  Col.  Hemin- 
gray  of  Covington,  Ky. 

The  L'nicycle  Electric  Elevated  Railway  Co., 
has  been  organized  at  St.  Louis  to  introduce  a 
railway  system  invented  by  E.  M.  Turner  of  Fort 
Worth,  Texas.  The  novel  feature  of  the  system 
is  the  use  of  but  one  rail  to  support  the  car,  the 
wheels  resting  upon  this,  while  trolley  wheels 
extend  below  and  bear  against  a  second  rail  thus 
locking  the  car  in  position.  A  model  is  said  to 
be  in  preparation  for  exhibition  at  the  St.  Louis 
exposition.  The  officers  of  the  company  are  L. 
A.  Brown,  Pres. ;  J.  H.  French,  Secy,  and 
Treas. 

A  Convenient  Method  of  Calculating  Horse 
Power  from  watts  or  vice  versa,  employed  by  a 
prominent  electrician,  is  as  follows  :  Divide  the 
watts  by  1,000  (by  properly  placing  the  decimal 
point)  and  add  one-third  of  the  quotient  This 
will  give  the  equivalent  in  horse  power.  If  the 
horse  power  be  given  multiply  by  1,000  and  sub- 
tract one-fourth  of  the  product,  and  you  have  the 
equivalent  in  watts.  This  enables  one  to  make 
a  quick  mental  calculation.  Of  course,  it  will 
be  seen  that  the  operation  consists  in  taking  750 
instead  of  746  watts  as  the  equivalent  of  a  horse 
power. 

World's  Fair  Progress. — Governor  Fifer  this 
week  attached  his  signature  to  the  "Enabling 
Act  "  passed  by  the  special  session  of  the  Illinois 


Legislature.  By  the  terms  of  this  act  the  city  of 
Chicago  and  the  South  Park  Commissioners  are 
authorized  to  provide  for  the  use  of  Lake  Front 
Park  and  Jackson  Park  by  the  World's  Colum- 
bian Exposition,  and  the  issuing  of  8500,000 
worth  of  Park  bonds  is  authorized.  Now  that 
no  legal  difficulty  stands  in  the  way  the  work  of 
preparing  grounds  will  be  entered  upon  speedily. 
President  Palmer,  of  the  National  Commission, 
has  been  in  the  city  this  week  in  conference  wiih 
the  directors,  and  has  officially  announced  to  the 
board  that  he  will  call  the  National  Commission 
together  in  this  city  on  September  15th  instead 
of  October  8th,  the  day  to  which  they  adjourned. 
Considerable  discussion  has  been  had  by  the  of- 
ficials as  to  plans  for  the  grounds,  and  Frederick 
Olmsted,  the  engineer  who  laid  out  the  South 
Park  system  here,  has  been  sent  for  to  confer 
with  the  board.  Much  preliminary  work  has 
been  attended  to,  the  organization  of  the  bodies 
and  committees  in  charge  are  about  complete, 
and  with  the  meeting  of  the  National  Commis- 
sion in  September,  all  the  wheels  of  the  great 
movement  will  soon  be  turning.  Interest  from 
outside  does  not  decrease,  and  it  is  hoped  to 
have  matters  in  a  shape  for  the  President  to  issue 
a  proclamation  and  invitation  to  foreign  nations. 
In  this  connection  the  following  cablegram,  re- 
ceived at  headquarters,  is  of  interest :  "'Paris, 
Aug.  8th,  1890.  Butterworth,  Secretary  Exposi- 
tion, Chicago  :  In  response  to  your  cablegram, 
consuls  general  authorize  me  to  assure  you  that 
they  will  gladly  co-operate  in  countries  of  their 
residence  to  make  Exposition  greatest  event  of 
century.  Formal  letter  will  follow.  St.  Clair, 
Chairman.'' 

F.   M.   I. 


NEW  YORK  NOTES. 


The  Convention  of  the  Edison  Illuminating 
Companies  is  to  be  held  in  Minneapolis,  Minn., 
September  16th  next. 

Mr.  S.  S.  Bogart,  the  well-known  electrical  ex- 
pert, is  now  engaged  in  equipping  the  Passenger 
and  Belt  Railway  Co. ,  of  Lexington,  Ky.,  with 
an  electrical  plant.  The  Sprague  system  has  the 
contract. 

"  This  Dining  Room  is  Chilled  by  Electricity," 
is  the  sign  on  a  Park  Row  restaurant.  Electricity 
is  not  the  chilling  agent,  however,  as  the  unini- 
tiated might  be  led  to  suppose,  but  supplies  the 
power  to  drive  motors  and  fans. 

In  Brooklyn  a  new  faction  in  the  electri- 
lighting  of  that  city  will  assert  itself.  The 
Citizens'  Electric  Light  Company  intend  to  intro- 
duce incandescent  lighting  by  the  Westinghouse 
alternating  system.  Heretofore  they  have  been 
supplying  only  arc  lights. 

The  Interior  Conduit  and  Insulation  Com- 
pany have  just  issued  a  new  catalogue  and  price 
list  of  their  goods.  The  system  of  the  company 
is  well  illustrated  in  all  its  parts,  and  rules  are 
given  for  the  proper  introduction  and  laying  of 
the  wire  conduits  in  buildings. 

During  the  past  week  Mr.  Nikola  Tesla  has 
received  three  patents  on  as  many  forms  of  alter- 
nating current  motors,  and  one  on  an  electrical 
transformer.  In  the  transformer,  a  laminated 
magnetic  shield  or  screen  is  placed  between  the 
primary  and  secondary  coils — one  being  inside 
and  the  other  outside  of  the  shield. 

We  hear  nothing  but,  "large  orders,"  "full 
of  business,"  and  like  expressions  now-a-days 
from  the  Okonite  Company.  Now  that  their  new 
factory  at  Passaic  is  completed  they  are  doing 
more  business  than  ever,  and  the  outlook  for 
the  future  is  most  encouraging.  Capt.  Willard 
L.  Candee,  and  Geo.  T.  Manson  will  doubtless 
be  on  hand  at  the  Convention  as  usual. 

The  electric  cars  on  Fourth  avenue  attract 
a  great  deal  of  attention  in  their  brilliant  colors 
and  absence  of  any  visible  propelling  power. 
They  are  perfectly  controlled  by  the  driver,  who 


with  great  ease  regulates  the  speed  according  to 
circumstances.  The  United  Electric  Traction 
Company  are  now  running  5  of  these  cars,  and 
more  will  be  added  as  soon  as  they  can  be  fitted 
out. 

The  Weston  Electrical  Instrument  Company, 
manufacturers  of  the  Weston  Portable  Direct- 
reading  Standard  Voltmeters  and  Ammeters,  are 
now  thoroughly  settled  in  their  new  factory, 
114  William  street,  Newark,  N.  J.,  and  very 
busy.  The  demand  for  these  goods  is  growing 
quite  general  and  is  due  both  to  their  general 
excellence  and  the  enterprise  manifested  by  the 
manufacturers. 

The  rapidly  increasing  business  of  the  Interior 
Conduit  and  Insulation  Company  has  necessitated 
the  enlargement  of  office  facilities  at  16  Broad 
street.  An  additional  room  has  been  secured, 
adjoining  the  others  heretofore  in  use  by  the 
Company,  in  which  Mr.  E.  T  Greenfield,  the 
electrician,  will  have  his  office  and  assistants. 
Ten  additional  machines  for  the  manufacture  of 
interior  conduits  have  been  ordered,  and  these, 
it  is  expected,  will  place  the  company  in  a  posi- 
tion to  fill  their  rapidly  accumulating  orders  with 
greater  dispatch. 

The  Crosby  Electric  Company,  in  the  Judge 
Building,  5th  Ave.,  has  purchased  the  Eclipse 
Electric  Co. ,  of  New  York  City,  with  its  business 
and  stock  on  hand,  together  with  the  patterns 
under  which  the  Hussey  Eclipse  and  the  Duplex 
Batteries  are  manufactured,  and  hereafter  the 
business  and  manufacture  of  the  latter  Company 
will  be  carried  on  under  the  management  of  the 
first  named.  .  The  Crosby  Electric  Company 
carry  a  large  stock  of  goods  and  are  fully  pre- 
pared to  meet  all  demands  and  guarantee  strict 
and  prompt  attention  in  filling  and  delivering  all 
orders. 

During  the  month  of  June  the  Shaver  Cor- 
poration organized  the  following  companies: 
Shaver  Telephone  Co.,  of  Coos  County,  N.  H., 
headquarters  Berlin  Falls,  N.  H. ;  Bristol,  N.  Y. ; 
Grafton,  N.  H.,  and  Merrimac  County,  N.  H. 
An  exchange  of  50  subscribers  will  be  erected  at 
Berlin  Falls.  Littleton  county  proposes  to  start 
an  exchange  of  150  subscribers,  with  headquar- 
ters at  Concord.  The  following  installations 
have  recently  been  made  by  the  Shaver  Corpora- 
tion :  New  York  Jockey  Club,  Morris  Park,  11 
subscribers,  longest  circuit  i}i  miles  ;  Mon- 
mouth race  course,  seven  subscribers  ;  Maple- 
wood  Hotel,  White  Mountains,  19  stations  (Bank 
System);  Albert  Dickinson  Co.,  nne  telephones  ; 
Pennsylvania  Railroad  Shops,  Altoona,  Pa.,  25 
telephones  ;  Arnold  Shoe  Factory,  Northampton, 
Mass.,  (Bank  System);  Boston  Herald,  three 
stations  (Bank  System).  The  company  have 
something  over  ten  thousand  dollars  worth  of 
orders  on  their  books,  and  have  had  to  refuse 
quite  a  number  of  orders  for  exchanges  on  ac- 
count of  the  large  orders  in  the  East.     R.  J.  G. 


The  Electric  Light  Convention. — The  secre- 
taryship of  the  National  Electric  Light  Associa- 
tion was  never  in  the  hands  of  a  more  wide- 
awake and  efficient  person  than  the  present  in- 
cumbent, Mr.  Allen  R  Foote.  He  has  worked 
assiduously  to  make  the  coming  meeting  suc- 
cessful both  in  the  matter  of  business  and  pleas- 
ure, and  there  is  every  promise  that  it  will  be 
enjoyable  as  well  as  profitable  to  those  who  at- 
tend. Mr.  Foote  has  done  everything  possible 
to  keep  the  members  informed,  up  to  date,  of 
plans  and  preparations,  and  his  latest  effort  is 
in  the  shape  of  a  very  artistic  souvenir  setting 
forth  all  the  facts  worth  knowing  in  connection 
with  the  Cape  May  Convention. 

Catalogue. — The  Sawyer-Man  Electric  Com- 
pany, of  this  city,  have  just  issued  an  illustrated 
Price  List  of  electrical  appliances  for  incandes- 
cent electrical  lighting.  It  shows  many  novel- 
ties in  the  line  of  the  excellent  goods  produced 
by  this  company. 
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Telephones. — Boston  and  Lowell  are  connect- 
ed by  six  metallic  telephone  circuits. 

Milan  Cathedral. — A  company  has  been 
formed  in  Milan  for  the  purpose  of  electrically 
lighting  the  dome  of  the  Milan  cathedral  by  a 
large  lamp  placed  on  the  topmost  portion. 

The  Berlin-Warsaw  Telephone. — A  telegram 
from  St.  Petersburg  states  that  a  Franco-Belgian 
group  of  financiers  has  asked  for  a  concession 
authorizing  the  laying  down  of  a  telephone  line 
between  Warsaw  and  Berlin.  The  first  two  min- 
utes' conversation  are  to  be  charged  2  roubles, 
and  the  following  minutes  25  per  cent.  less.  If 
the  Russian  Government  approves  these  prices, 
the  telephone  would,  on  the  expiration  of  the 
concession,  revert  to  the  State. 


Electric  Light  in  the  United  States.  —  In 
the  United  States  there  are  1,397  electric  light 
stations,  and  the  capital  represented  in  these  is 
$118,758,500.  The  number  of  lamps  in  use  is 
137,441  arc  and  1,590,967  incandescent,  and 
the  total  horse-power  necessary  to  run  these  sta- 
tions is  356,755. 

Lighting  in  Breslau. — The  town  committee 
has  decided  to  raise  a  loan  of  $250,000  for  the 
purpose  of  erecting  a  central  station.  It  is  prob- 
able that  the  tender  of  Messrs.  Siemens  and 
Halske  will  be  accepted.  This  project  comprises 
the  immediate  erection  of  a  station  of  8,000 
lamps  capacity,  with  a  view  to  an  extension  to 
a  total  ot  30,000  lights.  Continuous  currents 
will  be  used  in  conjunction  with  accumulators. 


Aviles. — An  installation  of  electric  light  is 
being  arranged  at  the  thriving  town  of  Aviles. 
A  rich  inhabitant  (the  Marquis  of  Pinaz  del  Rio) 
is  going  to  present  the  town  with  a  complete 
central  electric  lighting  station.  The  town  is 
favorably  situated  for  coal,  so  that  altogether  the 
cost  per  unit  to  the  inhabitants  will  be  remarka- 
bly small.  The  plant  has  been  ordered  in  the 
United  States. 

New  Central  Station  in  Berlin. — The  Kurfiir- 
stendamm  Gesellschaft,  in  Berlin,  will  shortly 
commence  operations  at  their  new  central  station, 
which  will  supply  currents  to  light  up  the  dis- 
trict of  Grunewald.  The  glow  lamps,  for  street 
lighting,  will  be  arranged  two  in  series.  The 
total  cost  of  the  station,  including  plant  and 
buildings,  is  estimated  at  $75,000. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS   ISSUED  AUG.  5™, 
1890. 


433,445.  Registering  System  for  Telephone 
Exchanges.  Joel  C.  Clark,  Morristown,  N.  J. 
Filed  May  25,  1889. 

433,451.  Thermo-Electric  Element.  Edward 
N.  Dickerson,  New  York,  N.  Y.  Filed  Feb.  27, 
1890. 

433>4^5-  Municipal  Signal  System.  Bernice 
J.  Noyes,  Boston,  Mass.     Filed  Sept.  23,  1889. 

433,486.  Municipal  Signal  Apparatus.  Ber- 
nice J.  Noyes,  Boston,  Mass.  Filed  Sept.  23, 
1889. 

433.504.  Municipal  Signal  Apparatus.  John 
C.  Wilson  and  Bernice  J.  Noyes,  Boston,  Mass., 
assignors  to  the  Municipal  Signal  Company, 
Portland,  Me.     Filed  Sept.  9,  1887.' 

433.505.  Light  Signal  System.  John  C.  Wil- 
son, Boston,  Mass.,  assignor  to  the  Municipal 
Signal  Company,  Portland,  Me.  Filed  Nov. 
24,  1888. 

433,523.  Commutator  for  Dynamos.  James 
W.  Easton,  New  York,  N.  Y. ,  assignor  to  P. 
Minturn  Smith,  Plainfield,  N.  J.,  and  William  D. 
Perry,  Brooklyn,  N.  Y.     Filed  Nov.  16,  1889. 

433,544.  Electric  Railway.  Abraham  A. 
Shobe  and  William  Embley,  Jerseyville,  111. 
Filed  Apr.  7,  1890. 

433,554.  Electric  Release  for  Target-Traps. 
Lorenzo  L.  True,  Bismarck  (Dak.  Ter.),  N.  D. 
Filed  Aug.  19,  1889. 

433.557-  Dynamo-Electric  Machine.  Chas. 
F.  Winkleo,  Troy,  N.  Y.     Filed  May  9,  1890. 


NO.    433,701 — ALTERNATING    CURRENT    MOTOR. 

433.560.  Electric  Alarm  Letter  Box.  William 
B.  Detwiller,  Randor,  Ohio.  Filed  Feb.  28, 
1890. 

433.561.  Cleat  for  Electric  Wires.  Lawrence 
Furlong,  Hartford,  Conn  assignor  to  Fredrick 
C  Rockwell,  same  place.  Filed  Feb.  18,  1889. 
Renewed  July  9,  1890. 

433,584.  Electric  Fire  Alarm  and  Night  Call. 
Charles  J.  Vining,  Cleveland,  Ohio,  assignor  to 
Lewis  C.  Merrifield  and  Henry  J.  Farwell,  both 
of  same  place      Filed  Dec.  2,  1889. 

433.611.  Trolley  for  Electric  Motor  Cars. 
Foree  Bain,  Chicago,  111.  Filed  Feb.  17, 
1890. 

433.612.  Mining  Machine.  Forde  Bain, 
Chicago,  111.     Filed  Feb.  17,  1890. 

433,619.  Electrical  Communication.  James 
L.  Cutler,   Piketon,  assignor  to  Joseph  A.  Sulli- 


van,   Frank    O.    Loveland,    and    Guy    Mallon, 
Cincinnati,   Ohio.     Filed  Mar.  8,  1889. 

433.636.  Multiple  Switch  Board  System. 
Ernest  P.  Warner,  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  same  place. 
Filed  Jan.   31,  1887. 

433.637.  Electrical  Measuring  Instrument. 
Edward  Weston,  Newark,  N.  J.  Filed  Jan.  18, 
1890. 

433,671.  Electric  Soldering  Iron.  Charles  E. 
Carpenter,  Minneapolis,  Minn.,  assignor  to  the 
Carpenter-Nevens  Electro-Heating  Company, 
same  place.     Filed  May  10,  1890. 

433,682.  Fusible  Cut-Out.  William  J.  Jenks, 
Nyack,  N.  Y.     Filed  Feb.  17,  1890. 


NO.    433,834 — INDUCTION    MOTOR. 

433. 687-  Electrolier.  Everett  W.  Little,  New 
York,  and  James  T.  Robb,  Mount  Vernon,  N. 
Y.     Filed  Aug.  10,  1889. 

433.698.  Incandescent  Lamp  Socket.  Thomas 
G.  Roebuck,  Jersey  City,  N.  J.,  assignor  to  the 
Insulite  Manufacturing  Company,  New  York,  N. 
Y.     Filed  Oct.  3,  1889. 

433,7°0-  Alternating  Current  Electro-Magnet 
Motor.  Nikola  Tesla,  New  York,  N.  Y.,  as- 
signor to  to  the  Tesla  Electric  Company,  same 
place.     Filed  Mar.  26,  1890. 

433.701.  Alternating  Current  Motor.  Nikola 
Tesla,  New  York,  N.  Y.,  assignor  to  the  Tesla 
Electric  Company,  same  place.  Filed  Mar.  26, 
1890. 

433.702.  Electrical  Transformer  or  Induction 
Device.  Nikola  Tesla,  New  York,  N.  Y.,  as- 
signor to  the  Tesla  Electric  Company,  same 
place.     Filed  Mar.  26,  1890. 

433.703.  Electro  Magnetic  Motor.  Nikola 
Tesla,  New  York,  N.  Y.,  assignor  to  the  Tesla 
Electric  Company,  same  place.  Filed  Apr.  4, 
1890. 

433,706.  Electric  Circuit  Coupling  for  Rail- 
way Trains.  Watson  P.  Widdifield,  Uxbridge, 
Ontario,  Canada,  and  Alexander  H.  Bowman, 
Allentown,  Pa.,  assignors  by  mesne  assign- 
ments, to  the  Westinghouse  Air  Brake  Company, 
Pittsburg,  Pa.  Filed  Mar.  8,  1889.  Renewed 
Feb.  4,  1890.     Patented  in  Canada  and  in  Italy. 

433,738-  Galvanic  Battery.  Samuel  W.  Ma- 
quay,  Fulham,  County  of  Middlesex,  England. 
Filed  Sept.  30,  1889.  Patented  in  England, 
France,  Germany,  Austria-Hungary  and  in  Bel- 
gium. 

433,744.  Electric-Current  Controller.  Milton 
O.    Sargent,  Maiden,  Mass.,    assignor  of  three- 


ourth  to  James  N.  George,  Plaistow,  N.  H., 
Charles  A.  Stearns,  Watertown,  and  Charles  L. 
Bly,  Bradford,  Mass.     Filed  May  20,  1890. 

433.754.  Motor-Support  for  Railway  Cars. 
William  Wharton,  Jr.,  Philadelphia,  Pa.  Filed 
Feb.  9,  1888. 

433.758.  Current  Converting  Apparatus. 
Carl  Zipernowsky  and  Maximilian  Deri,  Buda- 
Pesth,  Austria-Hungary.     Filed  Nov.  1,  1888. 

433.834.  Induction-Motor.  Charles  J.  Van 
Depoele,  Lynn,  Mass.     Filed  Apr.  23,  1889. 

433.835.  Telegraph  Key.  John  B.  Van  Deu- 
sen,  Saratoga,  N.  Y.     Filed  May  7,  1890. 

433,839.  Trolley  for  Electric  Street  Cars. 
Franklin  C.  Wheeler,  St.  Joseph,  Mo.,  assignor 
of  one-half  to  Henry  Corbett,  same  place.  Filed 
Apr.  1 8,  1890. 

433,893.  Insulating  Material.  John  Fottrell, 
Philadelphia,  Pa.     Filed  Dec.  23,  1889. 

433.896.  Support  for  Electric  Wires.  Albert 
L.  Hallbauer  and  Edward  L.  Hiller,  Lynn,  Mass. 
Filed  Nov.  30,  1889. 

433.903.  Electric  Motor  Mechanism.  Sam- 
uel E.  Mower,  New  Haven,  Conn,,  assignor  to 
Henry  G.  Thompson  &  Sons,  same  place.  Filed 
Nov.  9,  1889. 

433.904.  Electric  Motor  Mechanism.  Sam- 
uel E.  Mower,  and  George  J.  Spencer,  New 
Haven,  Conn.,  assignors  to  Henry  G.  Thompson 
&  Sons,  same  place.     Filed  Feb.  14,  1890. 

433,908.  Electric  Arc  Lamp.  Samuel  P. 
Parmly,  Chicago,  111.     Filed  May  6,  1890. 

433,910.  Thermostat  for  Incubators.  Frank 
Saumenig,  Springfield,  Ohio.  Filed  Nov,  23, 
1888. 

433,917.  Method  of  Manufacturing  Electric 
Conductors.  Ernest  P.  Warner,  Chicago,  111., 
assignor  to  the  Western  Electric  Company,  same 
place.     Filed  Feb.  2,  1889. 


NO.     433,908 ELECTRIC    ARC    LAMP. 

433,920.  Joint  for  Electric  Conductors. 
George  L.  Wiley,  Arlington,  N.  J.,  and  Ed- 
ward G.  Acheson,  Pittsburg,  Pa.,  assignor  to  the 
Standard  Underground  Cable  Company,  Pitts- 
burg, Pa.     Filed  Mar.  27,  1890. 


IX 


THE    ELECTRIC    AGE. 


The  DOUBLE  CYLINDER  LAW  BATTERY 

The  Standard  for  all  Open  Circuit  Work. 

ITS   NINTH   YEAR. 

The  Negative  Element  has  H7  square  inches  of  surface,  which 
is  more  than  double  the  surface  found  in  any  other  !  The  Cell 
contains  2%  pints  of  solution,  which  is  nearly  donble  that  in  any 
other  cell : 


i)4  ins.  square.  7^  ins.  high. 

No  Running  over  or  Creeping  Salts.     No  Evaporation.    No 

Corrosion.  No  Renewal  of  Negative  Element.    Requiring 

No  Care.  Costing  nothing  for  Renewals  except  for  Zinc 

and  Solution    a  trifle    in  from  two  to  four  years. 

White  Flint  Glass  Jar.  Black  Rubberoid  Cover. 

Lock  Seal  Top.     Pure   Zinc.     Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Battery  is  kept  in  stock  and  for  sale  by  all 
reliable   supply   houses. 


$400.     Media  (Pa.)    Military  Academy — Boys. 
Brooke  Hall — Girls.     Circulars  free. 


EDISON    LAMPS, 

M  to  36   ca.irr>x,E  power. 

2#     TO    40    VOLTS. 


The  Universal  Automatic  Telegraph  Sender, 

And  Complete  Self- Instructing  Learners'  Apparatus. 


For    Batterv    or    Dvnamo. 


AGENTS : 


(Geo.  L.  Henzel.  San  Francisco,  Cal.,  for  Pacific  Coast. 
(Chas.  A.  Stkelesgeb  &  Co.,  Detroit,  Mich.,  for  Detroit. 


These  Lamps  can  be  used  in  series   on   dynamo  circuits 
for  all  kinds  of  decorations  and  displays. 

WE  WILL  SEND  FREE.  CATALOGUE  E. 

which  gives  prices  and  descriptions  of  lamps,  and  directions 

HOW  TO  MAKE  A  CHEAP  BATTERY 

to  run  them.      Any  intelligent  boy  can  make  these  batteri 
under  these  directions. 

EDISON  LAMP  CO.,  Harrison.  N.J. 


T.  F.  CLOHESEY, 
Electrical  Engineer. 

Southwestern  Agent  Detroit  Motor  Company. 

NEW  YORK    LIFE    BLDC, 
Kansas  City,  mo 


THE  LAW  TELEPHONE  CO.,  Sole  Makers, 


85   JOHN   STREET 


NEW    YORK. 


Any  operator  who  wishes  to  perfect  himself  in  receiving  with  the  pe* 
or  typewriter,  cannot  do  better  than  to  rent  one  of  these  outfits  and  set  it 
up  at  home.  Excerises  graded  to  the  requirements  of  all— from  the 
beginner  struggling  with  the  alphabet  to  the  press  operator  who  desires 
practice  on  the  typewriter,  will  be  furnished  with  the  Automatic  Sender 
as  desided.  For  terms  and  full  particulars  call  on  the  company's  agent 
in  your  city,  or  address. 

The  Electrical  Novelty  Co.,  5  Dey  Street,  N.  Y. 


Awarded  the  Grand  Prize. 


The  Electric  Railway  of  To-Day. 


BY    H.     B.    PRINDLE. 


A  Pithy,  Accurate  and  Interesting  Description  of  Electric  Roads  and  the  Vari- 
ous Methods  of  Operating  them. 


PROFUSELY  ILLUSTRATED  WITH  YIEWS  AND  DIAGRAMS. 

FIFTY-FIVE    PAGES   OF    TEXT. 


Price,  Postage  Prepaid — Paper  Covers,   only  50  cts.     Cloth,   si.oo. 


Address  THE  ELECTRIC  AGE,  5  Dey  St.,  N.  Y. 


MANUFACTORIES  IN  UNITED  STATES,SCOTLAND;FRANCE,GERMANYrAUSTF 


At  late  Paris  Exposition. 


THE 


> 


CLAKK  SYSTEM  *  ARC  LIGHTING 

The  Safest,  the  Most  Economical.  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    bv  the    CLARK    ELECTRIC    CO.,    192    Broadway,    New   York. 

Improved  Disque  Leclanche  Battery. 

MOORE      BROS., 

106   and    108    LIBERTY   STREET.    NEW    YORK. 

Electbical  Stjpplies 

For  House-Work,  Telegraph,  Telephone,  Electric  Light,  Sec. 

EVERYTHING   IN   TEE  ELECTBICAL  LIKE.     SEND  FOR  CATALOGUE  AND  QUOTATIONS. 

PLAIN    WOOD    BOX  AND   SKELETON    BELLS. 

LIBERAL    DISCOUNT   FOR    LARGE    ORDERS. 


■oC^sr 


Battery  complete $o  75 

Porous  Cup 55 

Glass  Jar 18 

Zinc,  with  Connector 10 

Sal  Ammoniac 08 

Complete  Cell,  sealed 1  00 


WOOD   BOX. 

OAK,    CHERRY,    WALNUT. 
-'j-inch  Gong $1  15 

3  "         "     125 

3H    "        "     '35 

4  "        "     155 


SKELETON. 

2j4-'nch  Gong $1  00 

3  "        "     1  10 

3X     "        "     '*> 

4  "        "     140 


PLAIN. 
NO    PIVOT.      STRUCK  GONGS. 

5-inch  Gong  $a  75 

6  "         "     325 

7  "        "     400 

8  "         "     550 


PIVOTED   ARMATURE. 

CAST   GONGS. 

4-inch  Gong $4  5° 

5  "  •'  5°° 

6  "  '•  55» 

7  "  " 650 

8  "  "  800 
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fHE  ELECTRIC  AGE. 


PUBLISHED    EVERY   SATURDAY. 

.yThe  ELECTRIC  AGE  PUBLISHING  CO. 


ENTEBED    AS     SECOND-CLASS   MAIL    MATTEB. 


egistered  Cable  Address,  "  Electage,"  New  York. 


TERMS    OF    SUBSCRIPTION: 
ne  Copy,  one  year,  ...  $3  00 

ne  Copy,  six  months,  ...         1.50 

rear  Britain  and  other  Countries,    -  4.00 

Remit  by  Post  Office  or  Express  Money  Order. 


ADVERTISING   RATES:  $2.00  PER  INCH 

Beading  Notices,  25  cents  per  line. 

.  R.  TALTAVALL,  Editor. 

J.  B.  TALTAVALL,  Business  Manager, 

R.  J.  GRAY,  Manager.  Advertising  Dept. 


ddress  all  communications  to  the  Electric  Ape  Pub. 
Co.,  No.  5  Dey  Street,   New  York. 


Western  Agency.— FRANCIS  M.  IRELAND,  35  Com- 
mercial Bank  Bldg.,  Chicago,  III. 

;asrern  Agency.— W.  J.  PIL1CY,  74  Federal  Street, 
Boston,  Mass. 
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HE  NATIONAL  ELECTRIC   LIGHT   ASSO- 
CIATION. 


FFICIAL    PROGRAMME  OF  PROCEEDINGS  OF  THE    CAPE 
MAY  CONVENTION. 


OFFICERS   OF  THE  ASSOCIATION. 

Marsden  J.  Perry,  President. 

E.  A.  Maher,  First  Vice-President. 
C.  L.  Edgar,  Second  Vice-President. 
Allen  R.  Foote,  Secretary  and  Treasurer. 

EXECUTIVE    COMMITTEE. 

C.  R.  Huntley,  Chairman.  J.  J.  Burleigh,  M. 
.  Francisco,  John  A.  Seely,  E.  R.  Weeks.  James 
English,  A.  F.  Mason,  H.  K.  Thurber,  C.  H. 
Wilmerding. 

COMMITTEE  ON  ENTERTAINMENT. 

F.  Theo.  Walton,  Chairman.  A.  J.  DeCamp, 
J.  J.  Burleigh,  John  A.  Seely,  Allen  R.  Foote. 

The  Committee  on  papers  have  selected  the 
following  topics  and  have  invited  the  persons 
named  to  prepare  a  paper  or  open  the  discus- 
sion on  the  subject  assigned  him. 

1.  Electrical  Industries  and  the  World's  Co- 
lumbian Fair,  J.  P.  Barrett,  Chicago. 

2.  Electric  Light  as  Supplied  to  Steam  Rail- 
roads, W.  H.  Markland,  Altoona,  Pa. 

3.  Standards  of  Economy  in  the  Generation 
of  Power  and  Steam  under  best  Condition,  Mr. 
H.  M.  Swetland,  Editor  of  Power-Steam,    N.  Y. 

4.  Triple  Expansion  High  Speed  Engines  for 
Central  Station  work,  Mr.  Williams,  Beloit,  Wis. 

5.  The  Model  Boiler-room  and  the  Duties  of 
a  Fireman,  Jarvis  B.  Edson,  New  York. 

6.  Ferranti  Station  at  London,  England,  Caryl 
Haskings,  Lynn,  Mass. 

7.  The  Proper  Care  and  Management  of  Al- 
ternating Currents,  T.  Carpenter  Smith,  Phila- 
delphia. 

8.  Distribution  of  Energy  by  Alternating 
Currents  and  Transformers  and  the  Proper  Me- 
thod of  Proportioning  Conductors,  A.  L.  Rohrer, 
Lynn,  Mass. 


9.  The  proper  basis  for  determining  Elec- 
tric Motor  Rates,  H.  L  Lufkin,  New  York. 

10.  Actual  cost  of  furnishing  Arc  Lighting 
(1,200  C.  P.  and  2,000  C.  P.  Lamps)  under  the 
best  possible  conditions,  J.  C.  Ayer,  St.  Louis. 

1 1.  Municipal  Ownership  of  Electric  Lighting 
Plants,  M.  J.  Francisco.  Rutland,  Vt. 

12.  Accidents  in  Electric  Lighting  Stations 
and  Plants,  Prof.  Charles  R.  Cross,  Boston. 

13.  Care  and  Labor  in  Electric  Light  Stations 
and  its  value,  A.  J.  DeCamp,  Philadelphia. 

14.  How  can  the  National  Electric  Light 
Association  best  serve  the  interests  of  Central 
Station  Companies,  C.  R.  Huntley,  Buffalo,  N.  Y. 

REPORTS    TO  BE  CONSIDERED. 

i.  Committee  on  National  Insurance  Rules, 
George  Cutter,  Chairman. 

2.  Committee  on  Electrical  Data,  A.  J.  De- 
Camp,  Chairman. 

3.  Committee  on  Copper  Tariff,  Charles  A. 
Brown,  Chairman. 

4.  Committee  on  Underground  Conduits  and 
Conductors,  Joseph  E.  Lockwood,  Chairman. 

5.  Committee  on  Revision  of  Constitution, 
M.  J.  Francisco,  Chairman. 

6.  National  Committee  on  Legislation,  Allen 
R.  Foote,  Chairman. 

7.  Committee  on  Relations  between  Manu- 
facturing and  Central  Station  Companies,  Mars- 
den J.  Perry,  Chairman. 

8.  Executive  Committee,  C.  R.  Huntley, 
Chairman. 

9.  Finance  Committee,  John  A.  Seely,  Chair- 
man. 

10.  Secretary  and  Treasurer's  Report,  Allen 
R.   Foote. 

At  each  session  of  the  Convention  a  call  will 
be  made  for  the  proposal  of  questions  to  be  dis- 
cussed at  a  subsequent  session,  and  for  the  intro- 
duction of  resolutions  to  be  considered  at  a  sub- 
sequent session  when  reported  by  the  committee 
on  resolutions  for  action. 

Members  desiring  to  take  part  in  the  discus- 
sion of  any  subject  stated  or  proposed,  who 
send  their  names  to  the  secretary  previous  to 
the  time  appointed  for  its  considerat'on,  will  be 
called  upon  by  the  president  and  be  given  time 
before  the  subject  is  opened  to  the  Convention. 
By  this  means  every  member  can  secure  recogni- 
tion and  time  to  express  his  views  fully  on  any 
subject  that  may  come  before  the  Convention. 
It  is  not  expected  that  those  to  read  papers  or 
open  the  discussions  will  monopolize  all  the 
time  that  can  be  given  to,  or  exhaust,  the  sub- 
ject. The  best  results  from  discussions  can  be 
obtained  only  when  every  member  who  has  an 
idea  to  explain,  a  suggestion  to  offer,  or  a  bit  of 
experience  to  relate  regarding  any  subject  before 
the  convention,  will  avail  himself  of  the  regula- 
tion, stated  above,  to  secure  recognition  and 
time  that  will  give  him  an  opportunity  to  make 
his  contribution  to  the  common  stock  of  inform- 
ation. 

An  announcement  of  an  order  of  proceedings 
will  be  made  for  each  day  on  the  preceding  day. 
The  subjects  and  reports  will  be  taken  up  in  the 
order  there  named,  and  will  be  held  under  con- 
sideration until  finished.  Each  afternoon  ses- 
sion will  be  prolonged  until  the  calendar  for  the 
day  has  been  cleared. 

The  last  session  will  be  an  executive  session, 
to  be  attended  by  active  members  only.  The 
business  to  be  brought  before  this  session  will 
be— 

1.  Secretary  and  Treasurer's  Report. 

2.  Report  of  Finance  Committee. 

3.  Report  of  Executive  Committee. 

4.  Action  on  Report  of  Committee  on  Revis- 
ion of  Constitution. 

5.  Election  of  Executive  Committee. 

6.  Selection  of  next  place  of  meeting. 

THE  WAY    THE  TIME  WILL  BE    SPENT  THERE. 

Breakfast  from  6  to  10:30. 

Morning  session  of  Convention,  from  10  to  12. 

Bathing  from  12  to  1. 

Dinner  from  2  to  4. 


Afternoon  session  of  Convention,  from  4  to  7. 

Supper  7  to  9. 

Orchestral  Concert  and   Hop,    from  9  to  11. 

The  Convention  will  meet  in  the  large  ball- 
room of  the  Stockton  Hotel,  capable  of  seating 
800.  This  room  has  been  placed  at  the  disposal 
of  the  Association,  by  the  proprietor,  without 
charge. 

During  the  dinner  hours,  an  Orchestral  Con- 
cert will  be  given  in  the  parlor  adjoining  the 
dining  room. 

For  the  evening  Concert  or  Hop,  the  Orchestra 
and  arrangements  will  be  under  the  management 
of  the  Reception  Committee.  The  services  of 
an  Orchestra  of  10  pieces,  Mr.  B.  L.  Faeder, 
Director,  will  be  furnished  by  the  proprietor  of 
the  Hotel  without  expense  to  the  Association. 

If  you  have  any  interest  in  a  Central  Station 
Company,  either  as  a  stockholder,  Officer, 
Manager  or  Superintendent,  you  should  attend 
the  Convention,  and  there  meet  those  who  are 
similiarly  interested,  in  all  parts  of  the  United 
States.  Through  comparing  experiences,  taking 
part  in  the  discussion  of  questions  before  the 
Convention,  and  doing  your  share  to  make  the 
meeting  profitable  to  others,  it  will  be  sure  to 
be  profitable  to  you. 

If  you  are  interested  in  the  manufacture  of  any 
of  the  long  list  of  supplies  used  by  the  Central 
Station  men,  you  can  meet  more  of  your  custom- 
ers at  this  Convention  in  one  day,  than  you 
could  in  a  week  of  travel. 


Appropriation  for  the  Electrical  Census. — 
The  memorial  to  Congress,  favoring  the  author- 
ization of  an  appropriation  of  $50,000  for  a 
special  census  investigation  and  report  on  elec- 
trical industry  was  presented  to  the  Senate,  by 
Senator  Hale,  on  August  5th.  The  case  is  very 
ably  presented  and  we  hope  our  national  legis- 
lators sufficiently  appreciate  the  importance  of 
the  subject  to  readily  assent  to  the  appropriation. 
Here  is  an  industry  that  is  unexampled  in  his- 
tory for  rapid  development,  and  as  yet  no  reli- 
able data  pertaining  thereto  is  obtainable. 
There  is  an  urgent  and  wide-spread  demand  for 
such  information,  and  the  appropriation  which 
is  asked  is  for  the  purpose  of  collecting  this  val- 
uable data.  When  it  is  remembered  that  there 
is  in  this  country  alone  upwards  of  $300,000,000 
invested  in  electric  lighting  and  power  industries, 
the  importance  and  value  of  such  information 
for  the  public  cannot  be  overestimated,  and  we 
voice  the  sentiments  ef  every  individual  and 
collection  of  individuals  engaged  in  the  electrical 
field  of  industry  when  we  say  that  this  is  a  mat- 
ter of  public  necessity  and  should  receive  the 
early  and  favorable  consideration  of  Congress. 

The  Next  Electric  Light  Convention. — One 
of  the  duties  of  the  Cape  May  Cbnvention  will  be 
to  select  a  place  for  the  next  meeting  of  the  as- 
sociation. There  will,  no  doubt,  be  warm  ad- 
vocates on  the  floor  for  various  cities,  and  the 
advantages  of  each  of  these  places  will  be  fully 
set  forth.  The  extreme  East  has  the  convention 
this  year.  The  next  convention  should  go  to 
the  West  or  Southwest.  St.  Louis,  we  think, 
would  be  a  fitting  place  for  the  next  one.  It  is 
centrally  located  and  is  within  the  borders  of 
the  Southwest.  By  holding  it  there  a  large  dele- 
gation from  the  South  and  Southwest  would  be 
certain  to  attend,  and,  taking  all  things  into  con- 
sideration, St.  Louis  seems  to  be  the  most  avail- 
able place.  A  large  attendance  could  be  secured 
at  a  central  point  much  easier  than  in  a  place 
situated  at  one  extreme  or  the  other  of  the  coun- 
try where  members  living  at  the  other  extreme 
are  compelled  to  make  a  long  journey.  The 
long  trips  deter  a  good  many  from  attending,  and 
a  central  location  will  naturally  catch  a  good 
many  who  would  not  otherwise  go. 

The  Westinghouse  Company  in  England. — The 
Westinghouse  Electric  Company  has  been 
awarded  a  contract  to  light  a  portion  of  the 
borough    at   Barnsley,    England,    at  a   cost   of 

$89,000. 
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A  COMPLETE  ELECTRIC  WIRE  FACTORY.      ELECTRIC    LIGHTING  FOR  BEGINNERS* 


The  new  electric  wire  mill  of  the  John  A. 
Roebling's  Sons  &  Co.,  at  Trenton,  N.  J.,  has 
just  been  completed.  The  dimensions  of  the 
building  are  250  x  80  feet,  and  four  stories  high, 
and  it  is  an  addition  to  the  already  extensive  and 
completely  equipped  shops  devoted  to  the  manu- 
facture of  electrical  wires  and  cables  for  all  pur- 
poses. 

One  of  the  features  of  the  new  mill  is  a  hy- 
draulic lead-coating  machine,  of  the  latest  and 
best  pattern,  which  is  capable  of  exerting  a  pres- 
sure of  6,000  pounds  per  square  inch.  The  ma- 
chine renders  it  possible  to  manufacture  on  the 
premises  lead  covered  cables  of  the  largest  size. 
All  of  the  apparatus  in  the  cabling  department, 
besides  the  machines  just  mentioned,  is  entirely 
of  new  design  and  insures  the  production  of 
electric  cables  of  the  very  highest  efficiency. 
These  machines  include  the  taping  machines, 
winding  machines,  juting  machines  and  braid- 
ing machines,  all  of  which  represent  the  latest 
development  in  the  manufacture  of  electric  wires 
and  cables.  In  order  to  be  better  able  to  fill 
with  greater  dispatch  the  continually  increasing 
and  large  orders  for  underground  cables,  the 
company  constructed  the  new  mill  with  this  end 
in  view,  and  the  result  of  their  effort  is  that  the 
factory  is  now  capable  of  an  output  largely  in 
excess  of  the  former  plant. 

The  laboratory  and  testing  department  is  one 
of  the  most  important  of  the  entire  plant,  for  on 
this  department  rests  the  responsibility  for  the 
efficiency  of  the  goods  manufactured.  In  this 
department  chemical  as  well  as  electrical  tests 
are  constantly  carried  on.  The  electrical  testing 
apparatus  is  of  the  most  sensitive  and  complete 
that  can  be  made,  and  was  furnished  by  Messrs. 
Elliot  of  London,  whose  goods  have  a  world- 
wide reputation  for  accuracy  and  efficiency.  The 
electrical  tests  at  the  Roebling  laboratory  are 
conducted  with  the  utmost  thoroughness,  care 
and  precision,  and  when  the  company's  goods  are 
turned  on  to  the  market  they  may  be  depended 
on  as  being  in  every  way  reliable  and  of  high 
grade.  This  is  the  reputation  the  company  has. 
In  the  old  works  the  magnet  wire  department 
is  located.  Here  machines  of  special  design 
and  of  high  efficiency  are  used  for  the  manufac- 
ture of  this  class  of  wire.  This  work  requires 
great  care  and  skill.  The  heavier  sizes  of  mag- 
net wire  are  produced  with  as  much  care,  and  as 
is  well  known,  these  wires  have  a  reputation  in 
the  market  for  softness  of  material  and  uniform 
insulation  which  stands  unrivalled.  In  the  mag- 
net wire  department  alone  over  150  skilled  hands 
are  constantly  employed. 

In  the  line-wire  department  the  machinery 
has  a  productive  capacity  of  a  carload  of  wire 
per  day.  The  machines  used  in  this  work  are  of 
the  latest  and  complete  make,  and  the  sizes  of 
wire  turned  out  from  the  smallest  single  wires 
to  the  heaviest  stranded  cables  of  one  million 
circular  mils  of  area. 

All  of  the  copper  used  in  this  extensive  estab- 
lishment is  rolled  in  the  rolling  mills  which 
comprise  part  of  the  plant.  The  metal  comes 
directly  from  the  Lake  Superior  Copper  Mines  in 
bars,  the  weight  of  a  single  piece  being  200 
pounds.  The  great  advantage  derived  in  using 
these  large  ingots  is  that  it  is  possible  to  make  a 
very  long  length  of  wire  therefrom  free  from 
joints  or  splices. 

Through  the  extensive  connections  the  Roe- 
bling Company  has  had  with  cable  roads  they 
have  naturally  been  brought  into  contact  with 
electric  railway  managers.  The  result  is  the 
company  is  now  extensively  engaged  in  the 
manufacture  of  electric  railway  supplies,  and  has 
made  a  record  of  executing  the  largest  contracts 
ever  given  for  electric  railway  work. 


BY  THE  EDITOR. 

Pari  V.  — Series-  Wound  Dynamos. 

102 — Name  the  different  classes  of  direct  cur- 
rent dynamos? 

Series  wound,  shunt  wound,  compound 
wound  and  separately  excited  dynamos. 
103 — What  is  a  series  wound  dynamo  ? 
A  series  wound  dynamo  is  one  in  which  the 
entire  current  generated  in  the  armature  passes 
through  the  wire  of  the  field  magnets  thence  to 
the  external  circuit. 

104 — Why  is  this  class  of  dynamo  called  series 
wound  ? 

It  is  called  series  wound  because  the  field 
magnets  are  connected  in  series  with  the  external 
circuit. 

105 — Why  is  the  current  generated  in  the  ar- 
mature caused  to  pass  through  the  wire  of  the 
field  magnets? 

In  order  to  produce  the  magnetic  field. 
106— Does  not  the  generation  of  a  current  in 
the  armature  depend  upon  a  magnetic  field? 
Yes. 

107 — Then  how  is  it  that  in  a  series  wound 
dynamo  the  generation  of  the  current  in  the  ar- 
mature precedes  the  production  of  the  magnetic 
field  ? 

In  self-exciting  dynamos,  of  which  class  the 
machine  now  under  consideration  is  one,  there 
is  always  enough  "residual,"  or  permanent  mag- 


the  field  cores  and  the  power  available  to  mail 
tain  the  rotation  of  the  armature. 

in — What  is  the  saturation  point  in  the  fie 
cores? 

The    saturation    point   means   the  maximu 
magnetization    which    can   be  imparted   to  til 
cores. 

112 — What  would  be  the  effect  of  increasin ' 
the  current  circulating  around  the  field  cores  of 
series    wound    machine    after    the   cores  ha\; 
reached  the  saturation  point  ? 

It  would  be  a  simple  wa'.te  of  energy,  as  vr| 
would  not  get  a  corresponding  increase  of  ma^ 
netism  after  the  cores  had  become  saturated. 

113 — Does  any  variation  in  the  resistance  <v 
the  external  circuit  affect  the  production  of  cu;1 
rent  in  series  wound  machines,  if  so,  how? 

Yes  ;  a  decrease  in  the  external  resistance  iij 
creases  the  current,  and  conversely,  an  increas 
in  the  resistance  decreases  the  strength  of  thl 
current,  the  speed  of  the  armiture  being  un] 
changed. 

114 — Is  the  series  wound  machine  as  efficier 
for  electric  lighiing  as  any? 
No. 

115— Why  not? 

Because  of  the  liability  to  fluctuations  of  cui 
rent  due  to  varying  resistance  in  the  extern; 
circuit,  in  the  cutting  in  and  out  of  lamps,  fc 
instance. 

116 — It  is  practicable  to  use  series  woun 
machines  for  lighting  purposes? 

Yes,    but  special  regulation  is  required. 

117 — How  is  this  regulation  usually  effected 

By  maintaining  the  resistance  o(  the  lamp  cii 

cuit  at  a  normal  point,  by  means  of  compensa 

ting  resistance  inserted  when  the  lamps  are  ct 

out  of  circuit. 

118 — Would  a  break  in  the  circuit  of  a  serie 
wound  machine  affect  the  other  portions  of  (Ji 
circuit  ? 

Yes ;  a  break  at  any  point  would  affect  th 
entire  system,  as  the  current  would  cease  t 
flow. 

119— Does  the  term  "series  wound"  mea 
that  su:h  a  machine  is  necessarily  self  excitin| 
Yes;  although  some  series  wound  machine 
also  receive  additional  excitation  of  the  fiel 
magnets  from  some  external  independer 
source. 

{To  be  continued.) 


Personal. — Mr.  A.  A.  Knudson,  a  well-known 
electrician,  formerly  of  New  York,  is  now  the 
Electrician  for  the  Eastern  Electric  Company,  of 
St.  Johns,  N.  B. 


SERIES    WOUND    DYNAMO. 

netism  in  the  cores  of  the  field  magnets  to 
produce  a  magnetic  field  sufficient  to  generate 
a  slight  current  when  the  armature  is  first  revol- 
ved. 

108 — What  takes  place  when  the  armature  of 
a  series  wound  dynamo  is  first  started  ? 

The  feeble  current  generated  by  the  first  turns 
of  the  armature,  as  explained  in  the  preceding 
answer,  passes  around  the  field  magnets.  This 
increases  the  magnetism  of  the  cores  and  conse- 
quently produces  a  denser  magnetic  field  around 
the  armature,  which  in  turn  increases  the  strength 
of  the  current  generated  in  the  armature.  This 
accumulative  action  goes  on  until  the  maximum 
strength  of  current  and  magnetic  field  is 
reached. 

109 — Does  all  the  current  generated  in  the 
armature  pass  around  the  field  magnets  of  series 
wound  machines? 

Yes  ;  there  is  no  other  way  for  it  to  go. 

no — What  are  the  limitations  to  the  increase  of 
current  and  magnetization  in  series  wound  ma- 
chines? 

The  limit  is  defined  by  the  saturation  point  of 

*  Copyrighted. 


NEW  ELECTRICAL  DIRECTORY. 

Whipple's  National  Electrical  Direciory  fc 
1890  is  out,  and  is  the  most  complete  work  1 
the  character  ever  issued.  The  index  shows  il 
contents  to  be  :  Associations  ;  Central  Statior 
(by  States)  ;  Gas  Companies  (by  States)  ;  Isoli 
ted  Plants  (by  States)  ;  Insurance ;  Gener: 
Trades  ;  Street  Railroads  (by  States) ;  and  Tel 
phones.  The  addresses  and  titles  of  all  officei 
and  persons  of  prominence  connected  with  the: 
various  associations  and  branches  of  electric 
industry  are  given,  and  altogether  the  book 
most  complete  to  date.  It  will  be  a  most  vali 
able  work  of  reference  for  every  one  connecte 
with  the  electrical  trade,  and  those  who  a: 
not  directly  in  the  trade  but  who  have  businfi! 
relations  with  concerns  or  individuals  who  ar 
will  find  it  equally  valuable. 

Mr.  Fred.  H.  Whipple,  of  Detroit,  Mich 
is  the  author  of  this  valuable  work,  and  it  is  sa 
to  say  that  the  fruit  of  his  labors  will  be  receive 
with  a  hearty  welcome  among  all  who  are  e 
gaged  in  the  electrical  trade.  There  is  a  gre 
demand  for  a  work  of  this  kind,  and  no  dou 
it  will  find  a  rapid  sale. 

Electric  Shocks. — A  lineman  employed  1 
the  Jersey  City  Fire  Department  received  a  shoi 
of  1,000  volts  by  coming  in  contact  with  a  dei 
wire  which  was  presumably  crossed  with  i 
electric  light  wire.  He  lived  to  tell  the  tal 
An  electric  light  employe  in  Washington,  whi 
changing  carbons  in  one  of  the  lamps,  a  U 
days  ago,  received  a  2,000  volt  current  throu| 
his  body.  He  was  rendered  insensible  but  1 
covered. 


THE    ELECTRIC    AGE. 


ORKING    EFFICIENCY   OF    SECONDARY 
CELLS. 


W.   E.   AYRTON,   C.    G.    LAMB,  E.   W.    SMITH  AND  M.   W. 
WOODS — READ  AT  MEETING  OF  INSTITUTE    OF  ELEC- 
TRICAL ENGINEERS,  EDINBURGH,    JULY  l6TH. 
(Continued from  page  g,  issue  of  Aug.  16.) 

'.. — Results  obtained  with  Automatic  Apparatus. 
Many  preliminary  experiments  having  been 
ade  with  the  automatic  apparatus,  we  suc- 
eded  in  making  it  work  quite  satisfactorily  by 
e  beginning  of  May,  1889,  and  it  was  adjusted 

charge  five  accumulators,  A  (Fig.  5),  with  a 
jady  current  of  9  amp6res  until  the  potential 
Ifference  reached  2.4  volts  per  cell,  and  to  dis- 
arge  them  with  a  steady  current  of  10  am- 
res  until  the  potential  difference  fell  to  1.6 
fits  per  cell.  After  12  days  and  nights  had 
:en  spent  in  continuous  charging  and  discharg- 
g,  the  cells  reached  a  normal  state,  the  time 
pe  of  potential  difference  in  charging  and  the 
ne  fall  in  discharging  being  at  length  repeated 
rer  and  over  again,  so  that  when  the  time 
rves  were  drawn  for  the  successive  charges 
ey  exactly  coincided,  and  so  for  the  discharge 
rves.  The  areas  of  these  curves — reckoned, 
course,  from  the  zero  of  potential  difference, 
hich  is  much  below  the  figure  as  here  show — 
ay  thus  be  said  to  give  the  "working  watt- 
purs"  for  charge  and  for  discharge  when  the 
karge  and  discharge  are  effected  between  limits 
1.6  and  2.4  volts  per  cell.  Fig.  6  shows  the 
scharge  curves  obtained  on  May  16th,  17th, 
[th  and  19th,  the  points  for  each  of  the  dis- 
arges  being  indicated  by  points  differently 
arked  as  stated  on  the  figure  ;  and  Fig.  7 
ows  the  intermediate  charge  curves  obtained 

May  17th,  18th  and  19th      Integrating  these 
irves,  we  find — 

Discharge.     Charge.     Percentage  work- 
ing efficiency, 
npere  hours   115  117  .... 

att  hours  per  cell 221.8        256.2  

lantity 98.3 

iergy 86. 5 

Soon  after  this  very  concordant  set  of  results 
as  obtained,  the  time  of  charging,  which  had 
mained  steadily  at  13  hours  from  the  com- 
encement  of  May,  began  to  increase  to  15% 
)urs,  while  the  time  of  discharge  only  increas- 
1  half  an  hour — that  is,  to  about  12  hours.  At 
st  we  thought  that  we  had  been  trying  to 
arge  the  cells  too  much,  so  we  stopped  the  charg- 
g  when  the  potential  difference  per  cell  «ose  to 
35  volts ;    but  the  time  of  charging  still  con- 

Working  potential  difference  per  cell,  charging  with  9  amperes. 


Time  in  hours  from  beginning  of  charge. 
FIG.     6. 

aued  to  increase,  until  at  last  it  rose  to  24  hours, 
e  time  of  discharge  still  remaining  about  12 
iurs.  On  again  reducing  the  potential  differ- 
ice  limit  on  charging,  the  potential  difference 
Jr  cell  now  refusing  to  rise  to  2.35  volts,  both 
e  times  of  charging  and  discharging  became 
;ry  irregular,  and  at  length  the  time  of  charg- 
ig  suddenly  fell  to  10  hours  and  the  time  of  dis- 
larging  to  6.  On  carefully  examining  the 
ates,  they  were  found  to  have  badly  scaled,  and 
have  suddenly  become  partially  short-circuited  ; 
ey  were  therefore  carefully  scraped,  and  the 
ud  allowed  to  settle  at  the  bottom,  where,  in 
>nsequence  of  the  special  construction  of  the 
388  cell,  it  could  remain  without  short-circuit- 
g  the  plates.  Only  a  few  plugs  fell  out  in  this 
aeration.  This  sediment  was  afterwards 
eighed  and  analyzed,  showing  a  composition 
at  will  be  referred  to  is  section  VIII.,  on  the 
lemical  Action. 


We  now  concluded  that  we  had  been  running 
the  cells  too  low,  and  we  therefore  decided  to 
stop  the  discharge  when  the  potential  difference 
per  cell  fell  to  1.8  volts,  retaining  the  higher 
limit  of  2.4  volts  per  cell  to  limit  the  charge. 
It  is  interesting  to  notice  that  Dr.  Louis  Duncan 
and  Mr.  H.  Wiegand,  in  their  paper  on  "The 
Inherent  Defects  of  Lead  Batteries,"  read  before 
the  American  Institute  of  Electrical  Engineers, 
and  which  we  saw  for  the  first  time  at  the  end 
of  June,  1889,  reprinted  in  the  Electrical  World, 
come  to  exactly  the  same  conclusion — that  the 
discharge  should  be  terminated  at  1.8  volts  per 
cell,  otherwise  there  is  a  formation  of  white  lead 
sulphate,  and  a  rapid  depreciation  of  the  cell. 
From  what  we  have  since  seen,  we  think  that 
the  discharge  should  be  stopped  even  still  sooner 
— when  the  potential  difference  per  cell  has 
reached  1.9,  or  1.85  volts  at  the  lowest. 

Working  potential  difference  per  eel!,  discharging  with  10  amperes. 


Time  in  hours  from  beginning  of  discharge. 
FIG.     6. 

We  therefore  adjusted  the  automatic  interrup- 
ter to  stop  the  discharge  when  the  potential 
difference  per  cell  was  1.8  volts,  and  the  imme- 
diate result  of  this  was  to  bring  the  time  of 
charging  up  to  12^  hours,  and  to  bring  up  the 
time  of  discharging  to  ioj^  hours.  After  con- 
tinuing the  charging  and  discharging  contin- 
uously day  and  night  for  13  days,  the  cells 
reached  a  perfectly  steady  state.  Curve  8  shows 
the  time  curve  of  potential  difference  per  cell  in 
the  discharges  finished  in  the  early  morning  of 
June  19th,  recommenced  on  the  night  of  June 
19th,  and  again  commenced  late  on  June 
20th,  all  the  three  discharges  being  so  precisely 
similar  that  they  can  be  represented  by  one 
curve  ;  and,  similiarly,  curve  9  shows  the  inter- 
mediate charging  curves  on  June  18th,  19th  and 
2  3th,  which  were  also  exactly  the  same.  The 
times  of  the  three  discharges  and  of  the  three 
charges  were,  respectively,  i«  hours  and  min- 
utes— 

Times  of  Successive. 

Discharges.  Charges. 

10  h.      10  m.  11  h.     38  m. 

10  h.      10  m.  11  h.     37  m. 

1©  h.     n  m.  11  h.     37  m. 

showing  to  what  an  absolutely  definite  state  cells 
arrive  after  a  definite  cycle  of  charge  and  dis- 
charge between  fixed  limits  has  been  repeated 
continuously  without  interruption  for  some 
weeks. 

Integrating  these  curves,  we  find- 
Discharge.    Charge.    Percentage  work- 
ing efficiency. 

Ampere  hours 101.9        104.5  •  ■•• 

Watt  hours  per  cell 201.7       23°.7  •  ••• 

Quantity ....  97. 2 

Energy 87.4 

The  numbers  contained  in  this  last  table  may 
probably  be  considered  as  giving  the  steady 
working  values  for  this  size  and  type  of  cell. 
230.7  watt-hours  are  equivalent  to  612,200  foot- 
lbs.,  and  as  the  positive  and  negative  plates  of 
one  cell  weigh  28  lbs.  10  oz. ,  the  working  storage 
capacity  is  21,380  foot-lbs.  per  lb.  of  plate. 

Mil.— Effect  0/  Rest. 
We  next  tried  the  effect  produced  on  the  capa- 
city and  efficiency  of  accumulators  by  prolonged 
rests.  The  five  cells  used  in  the  experiments 
stood  on  porcelain  insulators  containing  resin- 
oil  ;  and  as  the  insulators,  which  were  specially 
made  for  the  Central  Institution,  were  taller  than 
those  commonly  employed  to  support  accumula- 
tors, and  as  all  connecting  wire§  were  removed 


from  the  cells  while  they  were  allowed  to  rest,  it 
is  certain  that  any  change  in  the  cells  must  have 
been  caused  by  internal  action,  and  could  not 
have  been  due  to  external  leakage. 

The  cells,  having  been  fully  charged  on  June 
22,  were  allowed  to  rest,  insulated  as  above 
described,  until  July  2nd — that  is,  for  10  days. 
The  first  few  curves  of  discharge  and  charge 
after  the  rest  showed  a  considerable  diminution 
in  the  capacity  and  efficiency  ;  but  after  one 
week's  continuous  charging  day  and  night,  a 
steady  cycle  was  reached,  the  following  being 
the  times  of  successive  discharges  and  charges, 
the  limiting  potential  differences,  as  before, 
being  1.8  and  2.4  volts  : — 

Times  of  Successive 

Discharges.  Charges. 

10  h.  i  m.  11  h.  35  m. 

9  h.  59  m.  11  h.  30  m. 

9  h.  58  m.  11  h.  32  m. 

9  h.  57  m.  11  h.  33  m. 

Curves  10  and  11  show  the  variation  of  the 
potential  difference  per  cell ;  and  on  integrating 
these  curves  we  obtain  : 

Percentage 
Discharge.     Charge.      working  efficiency. 


IOO 
I98 


IO3.8 
228.2 


Ampere-hours 

Watt-hours  per  cell. . . 

Quantity 96.4 

Energy 85.8 

Rest,  then,  of  an  accumulator,  although  left 
well  insulated  and  fully  charged  at  the  com- 
mencement, alters  the  accumulator  so  that  for 
the  first  few  charges  and  discharges  after  the  rest 
it  is  a  much  less  valuable  instrument  than  be- 
fore. A  week's  continuous  charging  and  dis- 
charging day  and  night,  however,  removes  this 
effect  to  a  great  extent ;  the  efficiency,  however, 
still  remains  somewhat  lower  than  before  the 
rest. 

Next,  the  cells  were  allowed  to  rest  for  12 
days,  until  August  1st.  The  first  discharge  at 
the  end  of  the  rest  gave  a  quantity  efficiency  of 
only  80  per  cent.,  so  that  20  per  cent,  of  the 
charge  was  lost.  After  a  week's  continued  charg- 
ing and  discharging  between  the  former  limits  of 


Discharges  with  10  amperes. 


Charges  with  9  amperes. 


Time  in  hours  from  beginning  of  discharge. 
Time  in  hours  from  beginning  of  charge. 

FIG.    8. 

volts,  the  cells  regained  a  steady  state,  but  the 
time  of  charge  and  of  discharge  is  now  less  than 
before  this  second  rest.  The  times  after  the 
week's  charging  and  discharging  were  : 

Times  of  Successive 


Discharges. 

9  h.       3  m. 

9  h.       2  m. 
9  h.     10  m. 

(To  be  Continued) 


Charges. 

10  h.  41  m. 
10  h.  44  m. 
10  h.     51  m. 
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THE    DOUBRAVA  ARC  LAMP." 


The  principle  of  this  lamp  is  shown  by  Fig.  i. 
A  and  B  are  fixed  electro-magnets,  placed  one  at 
the  top  and  the  other  at  the  bottom  of  a  parallelo- 
gram consisting  of  rods  of  soft  iron,  which  con- 
stitute their  cores.  C  and  D  are  movable 
solenoids,  each  sliding  on  one  of  the  vertical 
portions  of  the  parallelogram,  which  at  the  same 
time  form  cores  for  the  solenoids.  P  is  a  pulley 
over  which  passes  a  cord,  from  the  ends  ofwhich 
the  solenoids  C  and  D  are  suspended  :  below 
these  are  fixed  the  carbon  holders  E  and  F. 
When  a  current  traverses  the  electro-magnets  A 
and  B  the  cores  become  magnetized,  and  their 
poles  NX  SS  arrange  themselves  as  shown.  In 
a  like  manner,  when  a  current  passes  through 
the  solenoids  C  and  D,  two  poles  NN  SS  are 
formed  ;  so  that  in  the  solenoid  C  the  pole  N  is 
attracted  by  the  pole  S  of  the  parallelogram  and 
vice  versa.  A  downward  motion,  indicated  by 
the  arrow,  will  thus  be  imparted  to  the  solenoid 
C. 

In  the  same  way  it  is  obvious  that  the  solenoid 
D  will  have  an  upward  motion  imparted  to  it. 
These  two  solenoids  being  connected  by  a  cord 
passing  over  the  pulley  P,  their  movements  take 
place  together,  and  the  carbons  are  separated.  If 
the  direction  of  the  current  in  the  solenoids  is  re- 
versed, this  movement  will  also  be  reversed  and 
the  carbons  will  be  brought  together.     On  this 
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FIGS.     I    AND    2. 

principle  Dr.  Doubrava  has  constructed  two 
lamps,  one  designed  to  work  in  parallel  and  the 
other  in  series. 

The  connections  of  the  lamp  for  parallel 
working  are  shown  diagrammatically  in  Fig.  2. 
The  electro-magnets  a,  b,  c  and  d  have  a  resis- 
tance that  balances  that  of  the  arc  L  and  the 
resistance  r.  S  S  S  and  S  are  four  solenoids, 
which,  when  the  arc  is  of  normal  length,  should 
have  no  current  passing  through  them.  When 
the  arc  becomes  too  long  a  portion  of  the  current 
goes  through  the  solenoids  in  the  direction  M  r 
s  c  d  N,  and  the  carbons  are  brought  together. 
When,  on  the  other  hand,  the  arc  is  too  short, 
the  path  is  M  a  b  s  L  N,  and  a  portion  of  the 
current  goes  through  the  solenoids  in  an  opposite 
direction  to  that  which  it  formerly  did,  and  the 
carbons  are  separated. 

Fig-  3-  gives  diagrammatically  the  principal 
connections  in  the  series  type  of  lamp,  as  con- 
structed by  Steinlen  and  Co.,  Mulhouse.  A 
and  B  are  the  -|-  and  -  terminals  respectively. 
E  E  are  the  upper  and  lower  electric  mag- 
nets, S  S  are  the  thick  wire  solenoid  coils 
forming  part  of  the  circuit,  and  j-  j  are  fine 
wire  coils  arranged  as  a  shunt  to  the  arc.     These 


two  coils  are.  it  will  be  seen  by  the  figure,  arran- 
ged to  act  differentially.  This  lamp  also  pos; 
sesses  a  cut-out.  which  introduces  such  a 
resistance  into  the  circuit  as  to  compensate  for 
that  of  the  arc.  These  additions  as  well  as  other 
modifications,  made  with  the  object  of  perfecting 
the  primary  apparatus,  are  due  to  M.  Schlick. 
the  engineer  of  the  firm  of  Steinlen  and  Co. 

The  annexed  diagram  (Fig.  4)  shows  all  the 
connections  in  detail  of  the  type  of  lamp  which 
worked  at  the  Paris  Exhibition.  The  current 
enters  by  the  -j-  terminal  and  passes  in  succes- 
sion through  the  four  electro-magnets.     When  it 


fig.   3. 

arrives  at  the  point  O  it  is  divided  into  two  por- 
tions, the  most  important  ofwhich  passes  through 
the  resistance  R,  and  the  armature  a  of  the  cut- 
out C,  which  is  now  attracted  by  the  electro- 
magnet. The  current  then  leaves  the  lamp  of 
the  terminal.  The  other  portion  of  the  current 
passes  through  the  fine  wire  of  the  solenoid,  and 
the  thick  wire  of  the  cut-out  It  is  sufficient  to 
actuate  the  solenoids,  and  bring  the  carbons  in 
contact,  and  thus  open  a  new  path  of  small  re- 
sistance   for   the    current     The    current    then 


¥ 
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FIG.    4. 

passes  along  the  thick  wire  solenoids,  and  strikes 
the  arc,  the  cut-out  also  attracts  its  armature, 
cutting  the  resistance  out  of  circuit  The  feed- 
ing of  the  arc  is  effected  in  the  manner  we  have 
mentioned  above.  When  the  carbons  are  burnt 
out  the  armature  a  is  brought  into  contact  witn 


v,  and  the  resistance  R  is  substituted  for  that  of 
the  arc. 

This  lamp  is  extremely  simple.  The  only 
piece  of  mechanism  it  requires  is  a  little  catch  to 
prevent  the  carbons  from  moving  too  far  apart 
when  the  arc  is  struck.  For  this  purpose  the 
pulley  over  which  the  cord  passes  from  which 
the  solenoids  are  suspended,  is  provided  with 
ratchet  teeth,  which  come  in  contact  with  the 
catch  in  question,  when  the  carbons  move 
apart.  This  catch  has,  however,  a  certain 
amount  of  play,  and  the  teeth  when  pressing 
against  it  push  it  by  just  the  amount  sufficient  to 
produce  an  arc  of  the  required  length. 


Electric  Wires  and  Cables. — The  description 
of  the  wire  manufacturing  plant  of  The  Roebling 
Sons  &  Co.,  at  Trenton,  N.  J.,  will  be  read  with 
considerable  interest  by  electrical  people,  par- 
ticularly those  who  handle  cables.  The  process 
of  covering  underground  cables  with  lead  by  the 
use  of  improved  machinery  is  an  interesting  one, 
and  the  facts  given  concerning  this  feature  of  the 
business  are  worth  knowing.  This  company  is 
probably  better  known  in  the  electric  wire  trade 
than  any  otherlike  manufacturing  cone  rn.  Avery 
large  percentage  of  the  telegraph  wire  used  in 
this  country  came  out  of  their  mills,  and  the  fine 
grades  of  copper  wire,  such  as  is  used  for  mag- 
net winding  have  a  reputation  f  r  uniformity  and 
excellence  of  quality.  The  electric  light  and 
electric  railway  trade  is  constantly  drawing  on 
the  capacity  of  these  mills,  for  supplies,  and  so 
greatly  has  the  business  increased  that  it  has  be- 
come necessary  for  the  company  to  build  a  large 
addition  to  their  plant,  as  described. 

Two  Saw  Bucks. — When  Secretary  Foote  dis- 
plays his  insignia  of  office,  i.  e  ,  two  saw  bucks 
festooned  with  ribbons  of  all  colors  of  the  rain-| 
bow,  it  will  mean  that  the  time  is  at  hand  when 
the  transfer  of  two  X  bills  from  the  pockets  ol 
individual  members  to  the  association's  pockej 
shall  take  place.  The  bright  hued  ribbons  majl 
be  construed  to  indicate  cheerfulness  in  the  perj 
formance  of  the  duty. 

Frightened  Xegroes. — Blacksburg,  S.  C. 
cently  celebrated  the  introduction  of  the  electriJ 
light  in  that  place.  The  colored  portion  of  thj 
population  did  not  see  much  cause  for  rejoicing 
They  took  to  the  woods  when  the  lights  wen] 
turned  out,  evidently  thinking  that  Gabriel  haf 
arrived  and  the  last  day  was  at  hand. 

French  Electric  Tramways. — In  another  col 
umn  will  be  found  some  interesting  facts  anl 
figures  concerning  the  operation  of  a  tram  carol 
a  Parisian  line  by  secondary  batteries,  showinl 
that  some  of  our  French  friends  are  believers  il 
the  future  of  storage  batteries.  The  figures  shoj 
very  good  results. 

Our  Convention  Issue. — Every  word  in  thj 
issue  will  be  found  interesting  to  the  members 
the    Electric    Light  Convention.     It  contains] 
good  deal  of  "light"  reading  which  will  be  a] 
propriate  during  the  sojourn  of  our  friends 
Cape  May,  and  we  hope  they  will  read  it  an 
profit  thereby. 

Corn  Palace. — The  Corn  Palace  at  Sioux  CiH 
Iowa,   will  be   lighted    by    3,000    incandesce! 
lamps   and  several  arc    lights.     The  light, 
doubt,  will  be  a  revelation  to  many  of  the  farme| 
who  will  attend  the  exhibition. 

Underground  Telephone  Wires. — In  Torod| 
Ontario,  the  telephone  company  is  putting 
wires    under    ground.     Ducts    of  wood,    the 
oughly  creosoted  and  three  inches  in  diametd 
are  used. 

Edison's  first  Electric  Light  Experiment. 
It  seems  a  good  deal  longer  since  but  it  was 
September,  1878,  that   Mr.  T.   A.   Edison  beg^ 
his  first  experiments  in  electric  lighting.     In 
early  lamps  he  used  platinum  in  place  of  \ 
carbon   filament  now  in    use.     He   abandon| 
platinum  for  carbon  in  November,  1S79. 

Carbon  Works. — A   new  electric  light  carb| 
works  has  been  established  in  Sandusky.  0. 
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'HE  OKONITE  COMPANY, 
LONDON. 


NEW   YORK- 


The  recent  organization  of  the  International 
)konite  Company  and  their  purchase  of  the  in- 
erests  of  the  Okonite  Company,  New  York  City 
nd  Messrs.    Shaw  &  Connelly,   extensive  wire 


of  60  miles  of  insulated  wire  per  day.  Water 
power  is  used  for  driving  the  machinery.  It  is 
furnished  by  the  Dundee  Canal  on  which  the 
factory  is  situated,  but  in  case  it  should  not  be 
available  from  any  cause,  an  engine  of25oH.P. 
capacity  proves  an  efficient  substitute.  In  the 
engine  room  is  also  a  50  H.P.  Thomson  dynamo, 


cable  is  intended  for  submarine  use  it  passes  to 
the  armoring  machine  where  it  is  armored  and 
so  finished.  Fig.  2  shows  over  one  hundred 
and  seventy-five  braiding  machines  which, 
under  the  deft  manipulation  of  female  operators, 
cover  the  okonite  insulated  wire  with  silk  braid 
or  cord,  when  it  is  to  be  used  for  inside  incan. 


FlG.     I. — THE    OKONITE    COMPANY  S    FACTORY    AT    PASSAIC,     X.     J. 


manufacturers  of  Manchester,  England,  for  the 
extended  manufacture  of  Okonite  insulated  wires 
and  cables,  marks  another  step  forward  in  the 
brief  but  highly  successful  career  of  the  Okonite 
Company.  The  history  of  this  enterprising  con- 
cern has  been  several  times  brought  to  the 
notice  of  our  readers  and  it  is  unnecessary  there- 
fore for  us  to  refer  to  it  at  length.  That  Okonite 
jumped  at  once  into  popularity  upon  its  intro- 
duction only  a  few  years  ago,  is  a  fact ;  that  it 
has  continued  to  grow  in  public  favor  eversince, 
is  also  indisputable,  and  that  it  will  become  even 
more  popular,  is  very  probable.  The  demand 
for  this  famous  insulation  compound  has  far  ex- 
ceeded the  manufacturers'  facilities  for  its  produc- 
tion. They  have  repeatedly  enlarged  their  works 
only  to  find  greater  accommodations  still  im- 
perative.'Some  months  ago  the  Okonite  Company 
commenced  work  on  a  new  factory  which  is  now 
completed  and  very  commodious.  It  is  located, 
as  was  their  former  establishment,  at  Passaic. 
N.  J.,  and  passes  into  the  hands  of  the  Inter- 
national Okonite  Company,  a  model  establish- 
ment of  its  kind.  As  this  concern  has  also 
acquired  the  business  of  Messrs.  Shaw  &  Connelly, 
at  Manchester,  England,  it  will  not  be  long 
before  Okonite  will  be  manufactured  abroad,  in 
fact  this  will  be  done  as  soon  as  necessary  ma- 
chinery and  appliances  are  installed. 

The  consolidation  of  these  two  firms,  if  it  may 
so  be  called,  will  doubtless  prove  a  profitable 
business  and  bring  Okonite  within  the  reach  of 
all,  in  every  section  of  the  civilized  world. 
Through  the  courtesy  of  Capt.  Willard  L.  Can- 
dee,  one  of  the  directors  in  America  of  the  Inter- 
national Okonite  Co.,  we  are  enabled  to  present 
in  this  issue  a  view  of  the  company's  new  works 
at  Passaic.  The  factory  at  Passaic  is  a  three  story 
brick  building,  380  x  80  feet,  with  wing,  50  x 
120  feet,  and  engine  and  boiler  room,  80  x  50 
feet,  adjoining.  There  are  also  carpenter,  ma- 
chine and  blacksmiths  shops  on  the  premises. 
The  entire  group  of  buildings  and  plant  cover  an 
area  of  about  6  acres.  Four  hundred  or  more 
hands  are  employed,  turning  out  on  the  average 


used  in  connection  with  incandescent  lights  with 
which  the  factory  is  equipped.  The  establish- 
ment is  under  the  supervision  of  F.  Cazenove 
Jones,  Supeiintendent,  with  Chris.  Klotzbach, 
Assistant  Superintendent.  The  process  of  cover- 
ing copper  wire  with  Okonite  insulation  is  very 
interesting,  it  being  accomplished  in  a  most 
thorough  and  ingenious  manner.     Any  size  wire 


descent  lighting.  Fig.  3  will  give  the  reader  a 
good  idea  of  the  appearance  of  the  testing  room. 
Here  one  electrical  expert  and  four  assistants  are 
continually  at  work  testing  all  Okonite  Wire,  by 
the  aid  of  very  fine  Thompson  galvanometers, 
before  it  is  shipped  from  the  factory.  There  are 
other  views  of  this  factory  quite  as  interesting  as 
those  we  have  selected  for  illustration. 


FIG.    2. — THE    OKOXITE    COMPANY. BRAIDING    MACHINES. 


can  be  covered  by  these  machines.  The  cabling 
machine  has  already  been  brought  to  a  high 
state  of  simplicity  and  efficiency  by  Super- 
intendent Jones,  and  resembles  very  little  the 
original  machine  used  for  this  purpose.  By 
a  rotating  movement  it  combines  any  number  of 
wires  into  a  solid  well  insulated  cable.     If  this 


Electric  Ratlway  at  Neustadt. — The  Neu- 
stadt  Cement  Works,  which  already  are  lighted 
by  electricity,  have  now  built  an  extension  of 
the  railway  from  the  terminus  to  their  works,  a 
distance  of  1,700  metres.  An  electric  locomo- 
tive draws  three  trucks  each  carrying  three  tons, 
the  journey  being  peformed  in  ten  minutes. 


THE     ELECTRIC    AGE. 


THE  LONDON  AND  PARIS  TELEPHONE 
CABLE. 


DRY  BATTERY. 


NEW  BOOKS. 


Telephonic  communication  between  London 
and  Paris,  says  the  London  Electrician,  is  now 
merely  awaiting  the  consent  of  the  French 
Government.  Mr.  Preece  stated  at  the  New- 
castle meeting  of  the  Briiish  Association  that 
experiments  had  been  "made  to  ascertain  under 
what  circumstances  such  communication  was 
possible:  and  in  February,  1887,  he  communi- 
cated to  the  Royal  Society  a  Paper  in  which  it 
was  stated  that,  taking  the  resistance  of  a  con- 
ductor in  ohms,  and  its  capacity  in  microfarads, 
telephonic  communica'ion  is  good,  when  the 
product  of  these  is  4,000  :  when  it  is  10,000  talk- 
ing is  just  possible,  and  the  limit  is  reached  at 
15.000,  when  no  articulation  is  audible.  Ex- 
periments have  been  made  with  telephones  on 
the  cables  between  Dover  and  Ca'ais.  between 
Holyhead  and  Dublin,  between  South  Wales  and 
Wexford  :  and  from  the  results  of  the- e.  the  offi- 
cials of  the  Post  Office  are  perfectly  satisfied  that 
they  can  build  a  line  between  the  capitals  of  the 
two  countries  through  which  telephonic  com- 
munication will  be  not  only  possible,  but 
highly  satisfactory. 

The  present  cable  between  Dover  and  Calais 
is  quite  unsuitable  for  the  purpose,  both  on  ac- 


The  dry  battery  manufactured  by  Himmer  & 
Anderson,  No.  20  Yesey  street,  gives  a  remarka- 
bly large  and  powerful  current  for  so  compact  a 
cell.  While  the  battery  is  designed  for  open  cir- 
cuit work,  it  is  capable  of  application  to  special 
work  for  short  periods  of  time  on  closed  circuits. 
An  ingenious  and  quite  valuable  application  of 
these  cells  is  for  electric  lighting  in  the  shape  of 
a  poitable  outfit.  We  know  of  a  case  where  four 
of  Himmer  &  Anderson's  small  cells  were  fitted 
into  a  neat  box.  on  the  front  of  which  was  prop- 
erly placed  a  small  two  candle  power  incandes- 
cent lamp,  and  under  the  carrying  handle  on  the 
top  of  the  box  was  placed  a  small  push  button. 
The  cells,  lamp,  and  push  button,  were  con- 
nected up  in  series,  and  in  carrying  the  box 
around  pressure  on  the  push  button  closed  the 
circuit  and  the  little  lamp  flashed  a  brilliant 
light.  The  value  of  such  an  outfit  is  in  its  porta- 
bility, and.  while  the  time  during  which  the 
lamp  will  remain  lighted  is  limited,  it  is  useful 
for  such  purposes  as  going  into  dark  places  in 
search  of  objects,  etc  ,  etc.,  where  only  a  tem- 
porary light  is  required. 

Many  other  uses  to  which  this  battery  can  be 
applied  are  suggested.  For  instance,  a  small 
two  candle  power  lamp,  fed  by  a  sufficient  num- 


THE    OKOXITE    COMPANY  —  FIG.     3.      TESTING    ROOM. 


count  of  its  high  resistance  and  its  capacity. 
The  requisite  details  of  the  new  cable  and  the 
land  lines  have  been  worked  out,  and  the  results 
of  the  calculation  have  been  compared  wiih  the 
tests  recently  made  upon  a  line  from  Baldock  in 
Hertfordshire,  through  London  to  Worcester.  In 
this  experiment,  which  wasconducted  with  a  view 
of  determining  the  constants  of  the  proposed 
line  to  Paris,  two  copper  wires  were  employed, 
and  no  less  than  27  miles  of  the  circuit  was 
through  the  underground  system  of  the  postal 
telegraphs  in  London  The  communication 
through  this  line  by  telephone  was  very  good, 
and  confirmed  the  calculations  whi  :h  have  been 
made.  The  telegraphic  communication  between 
London  and  Paris  has  increased  very  consider- 
ably during  the  past  few  years ;  and  as  it  is 
necessary  to  make  some  extensions,  it  has  been 
considered  that  the  new  line  should  be  one 
through  which   telephony  could  be  carried  on. 

The  land  line  will  consist  of  four  copper  wires. 
The  route  of  the  new  cable  will  be  between 
Sangatte,  near  Calais,  and  Folkestone. 

As  the  French  government  are  fullv  alive  both 
to  the  importance  and  practicability  of  the  matter, 
it  is  not  likely  that  any  obstacles  will  arise,  and 
it  may  be  expected  that  the  line  will  be  ready  be- 
fore the  end  of  the  year. 


ber  of  cells,  could  be  hung  in  front  of  the  face 
of  the  clock,  so  that  in  case  it  should  be  desired 
to  ascertain  the  time  during  the  night,  by  the 
simple  operation  of  pushing  a  button  conveni- 
ently K  cated  near  the  bed.  the  clock  face  would 
be  instantly  illuminated. 

This  battery  is  valuable  in  all  applications 
where  only  temporary  light  is  required,  and  the 
compactness  of  the  cells  makes  it  an  easy  matter 
to  get  up  a  portable  outfit.  As  has  already  been 
stated  the  battery  is  of  the  open  circuit  class, 
and  it  is  an  excellent  one.  It  can  be  recharged 
after  being  exhausted,  and  is  then  as  effective 
as  when  new. 


ELECTRIC    RAILWAYS 
The  Seventh  Street  Railroad  line  in  St.  Louis, 
Mo.,   is  running  on   the  Short  system  and  its 
operation  is  giving  satisfaction. 

The  St.  Louis  Suburban  Railway  Company- 
proposes  to  build  an  electric  line  to  Forest  Park 
from  its  present  western  terminus. 

The  Lineff  System  of  Electric  Tramway,  which 
is  of  English  nativity,  has  been  investigated  by 
Mr.  Gisbert  Kapp  and  his  report  thereon  is  very 
favorable.  The  line  was  subjected  to  all  sorts 
of  tests  of  the  most  extreme  character  and  it 
withstood  them  all  in  a  remarkable  degree. 


Practical  Dynamo  Building  for  Amateurs. —  How- 
to   Wind   for   any    Out-Put.      By    Frederick 
Walker.       D.    Van  Nostrand  Company  :    104 
pp.     Numerous  illustration.     Price,  50  cents. 
This  little  work  is  written  in  plain  language, 
and  is  devoid  of  all  but  the  simplest  mathemat- 
ical  calculations.       It   is    just   what   amateurs 
want,  and  professionals,  too,  will  find  it  valuable 
— and  no  doubt  it  will  find  a  ready  sale. 


Gas  Companies. — The  President  of  the  Confer- 
ence of  North  British  Gas  Managers  in  his  ad- 
dress at  the  meeting  of  the  Association  at  Perth 
on  the  24th  ult.,  after  a  passing  allusion  to  the 
experiments  made  in  Greenock  of  supplying  a 
section  of  that  town  with  electric  light,  said  it 
was  evident  that  the  electric  light  could  not  be 
supplied  at  anything  like  the  cost  of  gas.  Gas 
was  the  light  of  all  classes  of  consumers  :  but 
the  electric  light,  from  its  excessive  cost,  could 
only  be  the  luxury  of  the  rich.  Where  gas  was 
sold  as  cheaply  as  it  was  in  most  towns,  there 
was  no  risk  of  the  general  adoption  of  the  elec- 
tric light.  In  his  opinion  the  supply  of  elec- 
tricity should  be  left  in  the  hands  of  those  com- 
panies who  specially  undertook  such  work,  and 
gas  companies  should  no  more  trouble  them- 
selves with  it  than  they  would  with  the  supply 
of  oil  to  those  who  prefer  to  burn  this  illuminant 
instead  of  gas,  oil  being  a  much  more  active 
competitor  than  electricity. 

A  New  Species. — A  citizen  of  Lowell,  Mass., 
is  getting  up  a  name  for  himself  that  may  pass 
down  through  the  ages  yet  unborn.  This  per- 
son has  invented  a  man — an  electric  man. 
This  man  is  not  constructed  of  dust,  etc.,  but 
his  frame  work  is  of  iron,  and  his  bowels  consist 
of  machinery,  while  his  limbs  are  a  series  of 
toggle  joints.  This  artificial  man  surpasses  his 
prototype  in  strength  however,  he  being  endowed 
with  the  strength  of  six  horses.  His  mission  iitf 
this  world  is  to  work,  and  he  is  to  be  hitched  to 
passenger  vehicles,  and  every  time  a  fare  is 
deposited  the  six  horse  power  man  politely  takes 
off  his  hat. 

The    Ferranti    System    in  France. — Besides 
the  supply  stations  at  Nancy,  Troyes  and  Havre, 
the  Societe  Nationale  d'Electricite\  which  is  work-l 
ing  M.  Ferranti's  system  in  France,  has  in  hand 
work  at  Rethel,  Yierzon,  Nimes  Sens  and  Amiens,  j 
They   are   in   negotiation    with    the    Municipal 
Council  of  Paris  for  a  concession  for  lighting  a? 
portion  of  the  left  bank  of  the  Seine,  including 
part  of  the  Fifth  Arrondissement  and  the  quar-1 
tier  of  Sorbonne.     The  Company  offered  a  de- 
posit   of    S20.OCO,    but    the    Council    demand 
830.000.  and  decline  to  return  it. 

Personal. — Mr.  Wm.  R.  Regan,  Secretary  and 
General  Manager  of  the  Minneapolis  Exposition, 
to  whom  we  are  indebted  for  the  facts  concern- 
ing the  exhibition  gnen  in  our  last  issue,  is  an 
indefatigable  worker,  and  through  his  instru-j 
mentality  the  exhibition  is  bound  to  be  a  grand 
success.  Mr.  Regan  is  well  known  in  electrical 
circles,  and  he  has  put  his  heart  and  soul  into 
the  Exposition  to  make  it  a  success. 

Strike. — The  employs  of  the  Westinghouse 
Electric  Company  at  Pittsburg  struck  on  Au-j 
gust  nth  for  shorter  hours.  Both  plants  are 
shut  down  and  1,200  men  are  idle.  At  last  ac- 
counts the  company  was  firm  in  its  refusal  to  ac- 
cede to  the  men's  demands. 

Electric  Light  in  Bulgaria. — It  is  intended 
to  light  the  town  of  Sofia,  Bulgaria,  with  elec- 
tricity, using  the  water  of  the  Boyena  as  the 
origin  of  power.  The  cost  of  initial  establish- 
ment is  estimated  at  $120,000.  Tenders  will 
be  invited  in  August. 

Telephone  in  Italy. — The  Societa  Telefonica 
Lombarda  has  had  to  build  an  iron  structure, 
66  feet  high,  in  the  PiazettaS.  Lepoliro,  Mailaud, 
owing  to  the  householders  having  declined  to 
allow  poles  to  be  put  on  their  houses. 


THE    ELECTRIC    AGE. 


ELECTRICAL  EXECUTIONS. 


0  n  January  4,  1 88g,  the  New  York  World 
ublished  an  article  based  on  some  experiments 
made  by  Mr.  F.  W.  Jones,  Assistant  General 
Manager  and  electrician  of  the  Postal  Telegraph 
Company  with  a  view  to  determining  the  electri- 
cal resistance  of  the  human  body.  These  ex- 
periments were  conducted  for  the  benefit  of  the 
Medico-Legal  Society  while  the  subject  of  electri- 
cal execution  was  under  consideration,  and  Mr. 
Jones  then  called  attention  to  the  uncertainty  of 
electricity  as  a  death  dealing  power.  Apropos 
of  the  Kemmler  execution  the  results  of  Mr. 
Jones'  investigation  willbe  read  with  interest  and 
profit  by  this  time. 

Mr.  Jones  found  the  resistance  of  the  man  he 
experimented  onto  vary  from  17,000  to  80,000 
ohms  in  a  few  'minutes  and  depended  entirely 
on  the  amount  of  electricity  used  to  make  the 
measurements.  The  Society  at  first  recom- 
mended applying  one  electrode  on  top  of  the 
head  (as  it  was  with  Kemmler)  and  the  other  to 
the  neighborhood  of  the  spinal  cord.  This  second 
contact  it  was  later  recommended  should  be  to 
the  subjects  feet  instead  of  his  neck. 

"It  is  well  known  that  Mother  Nature  has  ad- 
mirably protected  the  brain  of  man,  as  also  that 
of  many  other  of  his  fellow  creatures,  with  a 
skull  or  bony  case  containing  the  seat  of  all  the 
organs  of  sense,  and  this  case  forms  a  coherent 
mass,"  Mr.  Jones  said  in  reference  to  the 
Society's  recommendation.  He  explained  why 
it  was  difficult  to  reach  a  vital  point  through  the 
sku  1  with  a  current  of  electricity,  owing  to  bone 
being  a  non  conductor  and  other  obstructions, 
and  continued:  "It  is  easy  to  see  that  the 
greater  part  of  the  current  applied  between  the 
top  of  the  head  and  base  of  the  skull  would  be 
resisted  by  the  skull  and  would  flow  around  out- 
side through  the  moisture  caused  by  respiration, 
and  also  under  the  epidermis  through  the  blood 
vessels  and  tissues  enveloping  the  skull,  and 
any  total  effect  would  arise  from  a  shock  similar 
to  a  blow  on  top  of  the  head  and  from  a  reflex 
action  on  the  spinal  cord  through  the  magnum 
foramen  at  the  base  of  the  skull." 

To  verify  this  view  Mr.  Jones  made  measure- 
ments from  the  top  of  the  head  to  the  base  of  the 
skull  and  from  the  back  of  the  skull  to  a  point  in 
the  front  of  the  body  between  the  fifth  and  sixth 
ribs.  These  measurements  proved  the  latter  path, 
although  three  times  the  longest  physically,  to  be 
the  easiest  route  for  the  current.  While  the  head 
measured  from  4,500  to  31,000  ohms  resistance 
the  body  only  ranged  from  3.200  to  26,000. 
From  these  facts  it  was  argued  that  the  safest  and 
most  humane  way  of  app'ying  the  current  was 
through  the  body.  This  would  paralyze  the 
heart  and  cause  a  p unless  death  without  danger 
of  the  body  being  disfigured  by  burning,  due  to 
too  much  electrical  resistance. 

Further  investigation  into  the  subject  was  sub- 
sequently made  by  Mr.  Jones  and  he  found  that 
the  resistance  of  human  beings  varied  in  differ- 
ent persons  even  more  widely  than  it  did  in  one 
person  under  different  circumstances.  In  meas- 
uring eleven  men  he  found  that  with  1  volt  of 
current  their  resistance  ranged  from  2,750  to  40, 
000  ohms  ;•  and  with  20  volts,  from  1,000  to  7, 
120  ohms.  What  it  would  be  with  1,000  volts 
could  not  even  be  estimated,  much  less  meas- 
ured. In  his  report  of  the  results  he  said,  in 
conclusion.  "  It  appears  that  the  state  authori- 
ties, are  absolutely  indifferent  to  the  opinions  of 
electricians  of  experience,  and  now  that  electrical 
execution  is  a  law,  the  condemned  subjects  for 
some  time  to  come  must  experimentally  furnish 
a  large  amount  of  data  that  I  am  sure  could  have 
been  furnished  a  priori  by  electricians,  and  thus 
have  saved  some  probable  revolting  scenes, 
worse  than  those  of  the  rope  our  humanitarians 
are  striving  to  obviate.  From  beginning  to  end, 
those  in  charge  have  demonstrated  their  utter  un- 
fitness to  advise  the  State  upon  the  subject. 

Had  the  State  authorities  heeded  the  opinions 
of  electrical  experts  Kemmler's  execution  would 
not  have  been  attended  with  the  horrible  events 


that  occured  in  the  Auburn  jail,  and  the  fair 
name  of  the  Empire  State  would  not  have  been 
tarnished  by  the  revolting  scene  which  was  en- 
acted in  its  name. 


THE  PREECE  DYNAMO.* 


In  the  Preece  dynamo,  of  which  we  give  an 
illustration  below,  the  bed-plate  and  brackets 
are  one  complete  casting.  The  plummer  blocks 
are  fitted  with  adjustable  phosphor  bronze  bear- 
ings, and  each  bearing  is  fitted  with  a  sight  feed 
lubricator. 

The  magnet  yoke,  which  is  cast  in  one  piece 
is  let  into  a  recess  in  the  bedplate,  and  the  pole 
pieces  are  separate  castings  bolted  to  the  mag- 
net yoke.  The  field  coils  are  wound  upon  sepa- 
rate shells  with  zinc  flanges,  and  are  inter- 
changeable for  all  machines  of  the  same  output. 
The  armature  is  built  up  with  charcoal  iron 
discs  insulated  from  each  other  with  a  specially 
prepared  varnish  paper,  and  are  held  in  position 
on  the  shaft  by  two  insulated  bolts  passing 
through  the  driving  end  plates  which  are  firmly 
keyed  to  the  shaft.  The  armature  core  is  ven- 
tilated internally  by  suitable  divisions  being  left 
at  every  2  inches  between  the  plates.  The  ar- 
mature is   wound  one   layer   deep,    with   19/17 


THE    PREECE    DYNAMO. 

strand  braided  cable,  and  connected  up  to  a  60- 
part  commutator,  there  being  one  complete  turn 
per  commutator  bar. 

The  armature  on  the  pulley  side  is  provided 
with  a  blower  to  send  a  current  of  air  through 
the  pole  pieces  and  prevent  an  accumulation  of 
dust ;  both  ends  of  the  armature  are  protected 
with  brass  shields  fitted  to  the  pole  heads.  The 
brushes  are  made  of  soft  brass  wire  and  their 
pressure  upon  the  commutator  is  regulated  by 
thumb  screws. 

At  a  speed  of  800  revolutions  per  minute  the 
E  M.  F.  is  1 10  volts,  and  the  current  at  full  load, 
250  amperes,  there  being  no  sparking.  The  rise 
of  temperature  after  10  hours  continuous  run  is 
said  to  be  40  degrees  on  the  armature  conductors, 
and  the  field  coils  30  degrees  Fah.  above  the 
temperature  of  the  air. 

CONTINUOUS  CURRENT  TRANSFORMER. 

The  continuous  current  transformers  used  at 
the  Draycott-place  station  of  the  Chelsea  (Eng- 
land) Company  in  appearance  resembles  a  two- 
pole  inverted  type  Elwell-Parker  dynamo.  The 
armature  is  of  the  drum  type,  the  two  windings 
being  upon  the  same  core,  and  a  commutator 
for  each  is  arranged  at  opposite  ends  of  the  ar- 
mature. The  machine  has  been  constructed  by 
the  Electric  Construction  Corporation  (Limited), 
and  has  given  very  satisfactory  results  during 
the  time  it  has  been  under  test.  The  output  for 
which  the  machine  is  intended  is  33,500  watts, 
and  the  speed  1,000  revolutions  per  minute. 
There  is  obviously  a  necessity  for  extra  precau- 
tion in  insulating  the  high  and  low  tension  cir- 
cuits from  each  other  in  the  armature  of  the 
transformer  on  account  of  the  mechanical  stress. 

The  method  adopted  by  the  designers  of  the 
machine  has  been  to  wind  up  the  primary  into 
thin  ebonite  troughs,  which  are  laid  along  on  the 
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surface  of  the  armature.  This  has  proved  effi- 
cient so  far.  The  insulation  resistances,  which 
have  been  steadily  rising  since  the  commence- 
ment of  the  tests,  is  at  the  time  of  writing  as 
under : 

Between  the  windings. ...      ....    17  megohms 

"         the  thick  wire  and  frame  of  machine.  .7.5         " 
"         the  thin  wire  and  frame  of  machine.  .  .9  " 

A  test  has  recently  been  made  of  the  perform- 
ance of  the  transformer,  the  readings  and  the  re- 
sults of  which  are  given  in  the  table  below. 


Primary. 

Secondare 

E.M.F 
at  ter- 
minals. 

Current. 

Watts 

ab- 
sorbed. 

E.M.F 

at  ter- 
minals. 

Current. 

Watts 

de- 
livered. 

Com- 
mercial 
efficiency. 

1 

2 
3 

604 
606 
588 

72-5 
72.5 
64 

43.790 
43.935 
37.032 

111.5 
III. 5 
110.5 

320 
327 
280 

35.536 
36,313 
30,814 

81  3  p'rc't 
82.!;  p'rc't 
82.2  p'rc't 

A  NOYEL  FEATURE  IN  INCANDESCENT 
SWITCHES. 


Simplicity  of  construction,  efficiency  in  opera- 
tion and  cheapness  are  the  three  main  points 
which  are  looked  for  in  any  good  article. 
These  three  points  are  combined  in  the  new 
"Convention  "  incandescent  double  pole  switch 


INCANDESCENT    SWITCH. — SECTIONAL    VIEW. 

which  we  illustrate  below  and  which  is  manu- 
factured by  the  Illinois  Electrical  Material  Com- 
pany, Chicago. 

The  sectional  view  shows  the  contact  bar  rest- 
ing on  the  insulated  ratchets.  To  close  the 
circuit  it  is  only  necessary  to  turn  the  handle  to 
the  right  and  the  bar  will  climb  the  grade  and 
take  a  horizontal  position  on  the  brushes  fixed 
on  both  sides,  while  a  second  turn  gives  an  in- 


INCANDESCENT    SWITCH. GENERAL    VIEW. 

stantaneous  break,  the  bar  being  thrown  by  the 
force  of  the  spring  about  3-i6th  of  an  inch. 
The  ratchets  are  made  of  insulating  material  as 
is  also  the  block  supporting  the  contact  bars, 
the  small  slot  cut  sideways  in  the  centre  block 
aiding  to  throw  the  contact  bar  of  the  ratchet 
the  necessary  distance.  To  convert  into  a 
single  pole  switch  it  is  only  necessary  to  remove 
the  outer  contact  brush. 


THE    ELECTRIC    AGE. 


ELECTRICITY  IN  THE  CENSUS. 


On  the  5th  inst.  Senator  Hale  presented  in  the 
t-nited  States  Senate,  a  memorial  to  Congress 
and  statement  of  the  National  Electric  Light  As- 
sociation, favoring  the  authorization  of  a  special 
census  investigation  and  report  on  electrical  in- 
dustry, and  an  appropriation  of  $50,000  (b  pro- 
vide for  the  same.  The  memorial  states  that 
it  is  estimated  that  there  is  upwards  of  $300,- 
000,000  employed  in  this  section  of  the  electri- 
cal industry.  "By  means  of  the  Census  Re- 
ports," continues  the  memorial,  "it  is  the  pur- 
pose of  the  Government  to  establish  the  rightful 
rank  of  the  United  States  among  the  nations  of 
the  world,  in  point  of  population,  wealth,  edu- 
cation, and  general  progress  in  the  industries, 
arts,  and  sciences.  The  development  of  the 
older  nations  is  the  resultant  of  the  accumula- 
tions of  centuries.  The  development  of  the 
United  States  is  the  resultant  of  the  genius,  en- 
terprise, and  intelligence  of  its  people.  *  *  *The 
proud  pre  eminence  of  this  country  in  these  re- 
spects is  most  marked.  There  is  not  a  nation  in 
the  world  that  is  making  use  of  the  many  practi- 
cal applications  of  electricity  without  using  the 
creations  of  American  inventions  or  the  products 
of  American  factories. 
*****  *  *  *  * 

It  is  believed  that  upwards  of  two  hundred  es- 
tablishments are  to  day  engaged  in  the  manufac- 
ture of  electrical  apparatus  and  supplies.  The 
aggregate  number  of  persons  employed,  the 
amount  of  material  consumed,  and  the  total 
capital  engaged,  are  sufficient  to  rank  this  in- 
dustry second  to  none  other  in  importance.  This 
is  especially  true  when  it  is  considered  that 
about  80  per  cent,  of  this  industry  has  been 
brought  into  existence  since  1880,  and  is  engaged 
in  the  production  of  apparatus  of  a  kind  and  for 
a  purpose  never  before  known  in  the  history  of 
the  %vorld.  The  single  item  of  copper  con- 
sumed annually  by  this  industry  is  estimated  at 
50,000,000  lbs.  The  producers  of  copper  are  pro- 
tected by  a  duty  of  4  cents  per  pound.  At  this 
rate  the  tariff  tax  upon  this  industry  for  but  one 
item  amounts  to  S2,ooo,coo  annually.  In  view 
of  this  it  is  clear  that,  from  the  stand-point  of  the 
manufacturers  and  their  army  of  employes,  the 
investigation  sought  and  the  appropriation  there- 
for is  not  a  request  as  for  a  favor  to  be  done, 
but  for  the  recognition  of  the  Government's  most 
liberal  supporters. 
*****  *  *  *  ^. 

In  the  department  of  mechanical  illumination 
the  gas  industry,  over  fifty  years  old.  can  show 
but  1,043  central  plants.'  There  are  to-day  up- 
wards of  1,050  electric  central  stations  furnish- 
ing a  light  that  was  wholly  unknown  to  com- 
merce ten  years  ago. 

Street  cars  drawn  by  horses  were  first  opera- 
ted fifty-eight  years  ago.  The  system  now  in- 
cludes about  5,902  miles  of  track,  operating  18,- 
000  cars,  and  earning  3,600,000  passengers 
daily.  The  first  electric  road  went  into  use  only 
five  years  ago.  There  are  now  upwards  ofi,753 
miles  of  track,  operating  3,000  cars,  carrying 
1,200,000  passengers  daily. 
***  ****» 

The  census  report  should  present  such  a  state- 
ment of  the  inception,  practical  progress,  and 
present  condition  of  the  art  of  applying  elec- 
tricity to  its  many  uses  as  shall  for  a  long  time 
be  an  accepted  authority  in  all  industrial,  com- 
mercial, legislative,  and  social  discussions  in- 
volving questions  pertaining  to  this  subject.  All 
that  is  required  to  accomplish  this  desirable  ob- 
ject is  to  have  every  detail  truthfully  described 
in  untechnical  language  by  a  writer 'of  unques- 
tioned ability,  to  speak  authoritatively  upon  the 
subject  he  undertakes.  That  this  may  be  done, 
the  subject  must  be  divided  into  sections  in  a 
way  to  give  equal  prominence  to  every  detail, 
and  the  Superintendent  of  Census,  with  the  ap- 
proval of  the  Secretary  of  the  Interior,  should 
authorize  the  special  agent  for  the  investigation 
of  this  industry,  to  associate  with  himself  as  ex- 
pert, the  ablest  person,  whose  services  can  be 


secured,  to  write  the  statement  for  each  and 
every  section.  By  so  doing  the  value  of  each 
part  will  be  enhanced  by  the  unquestioned 
value  of  the  whole,  and  a  work  will  be  produced 
that  will  be  a  credit  to  the  nation  and  a  lasting 
benefit  to  its  people. 

THE     VIADUCT    MANUFACTURING    COM- 
PANY. 


The  name  of  the  Viaduct  Manufucturing  Com- 
pany, of  Baltimore,  is  as  familiar  to  the  electrical 
trade  as  that  of  any  of  the  other  foremost  elec- 
trical concerns  that  can  be  mentioned,  and  when 
the  reliability  of  the  company  and  the  excellence 
of  its  goods  are  considered,  the  secret  of  its  good 
name  is  at  once  apparent. 

The  company's  works,  of  which  we  give 
herewith  an  illustration,  are  situated  at  the  Relay 
Station,  on  the  B.  &  O.  R.  R. ,near  the  city,  and 
the  offices  and  salesrooms  of  the  company  are 
in  the  city,  at  the  corner  of  Charles  and  German 
streets. 

The  works  and  grounds  cover  an  area  of  25 
acres  and  in  the  former  75  skilled  workmen  are 
constantly  employed.  The  various  departments 
are  fully  equipped  with  the  latest  improved  tools, 


element  weighs  15  kilos.,  the  total  weight  of  the 
battery  is  1,620  kilos.  n 

The  twelve  boxes  are  placed  in  cupboards  in. 
the  corners  of  the  car — four  in  front  and  eight 
behind.  The  connections  are  so  arranged  that 
the  elements,  when  the  boxes  are  fixed  in  their 
places,  become  automatically  ranged  in  groups 
of  three  by  three  boxes  behind  each  other,  so 
that  there  are  four  groups  in  all  of  twenty-seven 
elements  ranged  after  each  other.  These  four 
groups  may  be  connected  for  work  in  four  dif- 
ferent ways,  as  at  the  Birmingham  tramway. 

The  various  connections  are  effected  by  the 
aid  of  a  commutator,  consisting  of  a  wooden 
cylinder,  with  contacts  on  the  surface.  The 
cylinder  is  turned  by  a  handle. 

The  electrical  motor  is  of  Siemens'  construc- 
tion, and  situated  below  the  car  in  front.  The 
number  of  revolutions  may  be  raised  to  1.600  a 
minute,  but  under  normal  working  it  is  1,000. 
The  power  is  transmitted  to  the  wheels  of  the 
car  through  gearing,  which  reduces  the  speed  in 
the  proportion  of  twenty-six  to  one. 

The  motor  is  reversed  by  the  use  of  a  double 
set  of  brushes.  They  weigh  3.500  kilos.,  there 
being  r,  600  kilos,  of  accumulators  and  they  carry 
50  persons.     During  ordinary  speed  of  11  kilo- 


WORKS    OF    THE    VIADUCT    MANUFACTURING    CO. 


machinery,  etc.,  made  especially  for  the  work 
required  of  them.  The  machinery  is  driven  by 
four  turbine  wheels  o(  150  horse  power  each. 
The  company  manufactures  and  deals  in  all  kinds 
of  telegraph,  telephone  and  electric  light  supplies, 
magneto  signal  bells,  annunciators,  district  tele- 
graph materials,  burglar  alarms,  etc.,  etc. 

The  company  has  a  well  earned  reputation  for 
integrity  and  fair  dealing,  and  its  goods  are  well 
known  throughout  the  civilized  world  for  effici- 
ency and  uniform  excellence. 

The  trade  of  the  Viaduct  Manufacturing  Com- 
pany extends  far  beyond  the  borders  of  the 
United  States,  large  orders  coming  from  Central 
and  South  America,  the  West  Indies,  Mexico, 
Venezuela,  Chili,  and  Australia. 

Among  several  important  specialties  manu- 
factured by  the  company  is  a  handy  medical 
battery  for  the  use  of  families  and  physicians, 
which  is  unequalled  by  any  in  the  market. 

Mr.  E.  G.  Davis  is  president  of  the  company 
and  Mr.  A.  B.  Davis  is  manager.  Both  gentle- 
men are  expert  electricians  and  are  held  in  high 
esteem  in  the  trade  for  their  integrity  and  enter- 
prise. 

THE    ELECTRICAL   TRAMWAY  IN   PARIS. 

From  an  English  contemporary  we  learn  that 
experiments  with  the  working  of  tramways  by 
electricity  are  being  continued  in  Paris  by  the 
Northern  Company  on  the  line  between  Leval- 
lois  and  Madeleine.  Four  cars  are  practically 
worked,  and  the  Societe  Francaise  d'Accumula- 
teurs  Electriques  (Faure-Sellon-Volckmar),  who 
supply  the  motive  power  at  the  rate  of  3d.  per 
car  and  kilometre,  are  of  opinion  that  the  traffic 
will  be  permanent.  The  motive  power  is  fur- 
nished by  Faure-Sellon-Volckmar  accumulators, 
with  double  plates.  The  batteries  are  divided  in 
twelve  boxes,  each  containing  nine  elements 
coupled  in  series,  108  cells  in  all,  and  as  each 


metres  (6.85  miles)  an  hour  the  electrical  work 
required  is  as  follows  :  On  level  road,  4.3  horse- 
power (16  amperes  X  20°  volts)  ;  on  incline  of 
1  in  100,  7. S  horse-power  (29  amperes  X  200, 
volts)  ;  on  incline  of  1  in  50,  1 1  horse-power 
(42  amperes  X  2°°  volts).  With  a  speed  of  9 
kilometres  (59 .  g  miles)  an  hour  and  an  incline  of 
1  in  ^^,  12.3  horse  power  (46  amperes  X  20° 
volts)  are  required.  On  an  incline  of  1  in  25, 
15.33  horse-power  (57  amperes  X  2°°  vo'ts). 
Finally,  with  a  speed  of  5  kilometres  (3  miles) 
an  hour  and  an  inclme  of  1  in  20  the  force  is  io.» 
horse-power  (38  amperes  X  2C0  voltsi.  and  on  an 
incline  1  in  18  1075  horsepower  (4c  amperes 
X  200  volts. ) 

Business  Mention. — Queen  &  Co.,  of  Philadel- 
phia, report  a  steady  and  increasing  demand  for 
their  specialties  in  test  instruments.  Their  im- 
proved portable  testing  sets  are  meeting  well 
deserved  favor  as  new  features  of  great  value  to 
electricians  have  been  introduced.  The  sets  are 
being  made  in  large  quanties  to  fill  orders  already 
received.  The  new  "  Magnetic  Vane  "  Amme- 
ters and  Voltmeters  as  brought  out  by  the  same 
firm  are  much  sought  after  and  are  now  in  use 
bv  the  Edison.  Brush  and  Mather  Companies. 
Meters  of  special  size  and  range  will  be  made  if 
desired.  A  large  collection  of  instruments  has 
been  placed  on  exhibition  at  Cape  May  during 
the  convention  by  Queen  &  Co.,  and  all  who  are 
interested  in  the  subject  will  be  well  repaid  by  al 
visit  to  their  parlor  where  everyone  will  be  wel-| 
corned. 

No  Subway  Injunction. — Judge  Beach,  of  the! 
Supreme  Court,  has  denied  the  application  off 
the  North  American  Underground  Telegraphl 
and  Electric  Company  for  an  injunction  restrain-! 
ing  the  Consolidated  Telegraph  and  Electricall 
Subway  Company  and  the  New  York  Under-T 
ground  Telegraph  Company  from  using  any  suW 
way  system  other  than  the  Johnstone  system. 


THE    ELECTRIC    AGE. 


NEW  YORK  NOTES. 

Mr.  James  F.  Kelly,  will  represent  the  wire 
lepartment  of  the  Edison  General  Electric 
Company,  at  the  Cape  May  Convention. 

The  demand  for  wire  of  the  brands  manufac- 
:ured  by  the  Edison  General  Electric  Company, 
particularly  of  guages  from  No.  oooo  to  No.  i  is 
enormous,  and  the  company  is  utterly  unable  to 
keep  up  with  their  orders.  They  are  actually 
trying  to  have  a  $40,000  order  revoked  on  ac- 
count of  the  improbability  of  their  being  able  to 
fill  it  in  the  time  specified. 

The  goods  of  the  Safety  Insulated  Wire  and 
Cable  Company,  of  234  West  29th  street,  this  city, 
are  in  great  and  increasing  demand.  The  seam- 
less rubber  insulated  wires  and  cables  manufac- 
tured by  this  company  for  underground,  aerial, 
submarine  and  inside  use  are  in  special  favor 
and  are  giving  general  and  uniform  satisfaction 
wherever  used.  Over  two  hundred  miles  of 
underground  cables  of  this  company's  make  are 
now  in  use  in  the  New  York  subways,  and  the 
largest  electrical  construction  companies  in  the 
United  States  are  using  the  inside  wire.  Millions 
of  feet  of  it  are  in  constant  use,  and  the  first  com- 
plaint is  yet  to  be  made.  The  Atlas  wire,  made 
by  the  Safety  Insulated  Wire  and  Cable  Com- 
pany, is  conceded  to  be  the  safest  and  best  line 
wire  in  use 

It  is  stated  that  A.  L.  Bogart  of  New  York, 
and  the  Electric  Gas  Lighting  Co.,  of  Boston, 
have  a  monopoly  on  all  the  gas  lighting  appara- 
tus on  the  market.  These  concerns  have  served 
notices  on  those  using  apparatus  for  that  pur- 
pose against  purchasing  other  than  their  goods. 

All  of  the  electrical  houses  in  this  city  have 
received  circulars  from  the  managers  of  the 
Minneapolis  Exposition,  urging  them  to  be  re- 
presented at  the  exhibition  which  opens  on  the 
27th  inst.  The  managers  agree  to  pay  all  costs 
from  the  time  the  goods  are  packed  for  shipment 
to  Minneapolis,  until  they  are  returned  to  their 
owners  after  the  exhibition  is  over.  Hence  it 
will  cost  electrical  houses  nothing  to  participate 
in  the  exhibition  any  more  than  the  mere  cost  of 
packing  the  goods. 

The  Western  Union  Telegraph  Company  pro- 
pose to  run  their  dynamo  and  battery  wires  from 
the  basement  to  the  operating  room  in  iron  pipes 
placed  on  the  outside  of  the  building  after  the 
alterations  in  the  latter  are  complete.  The  dy- 
namos and  batteries  will  be  located  in  the  base- 
ment, and  there  will  be  no  moreopeningsin  the 
operating  room  floors.  The  system  of  distribu- 
ting wires  to  the  operating  tables  will  be  radi- 
cally different  from  the  old.  The  floors  will  be 
channeled,  and  in  these  channels  or  grooves  the 
wires  will  be  laid  and  led  therefrom  to  the  tables. 
There  will  be  a  slight  incline  to  the  wire  chan- 
nels so  that  water  may  be  turned  on  in  case  of 
the  breaking  out  of  a  fire  among  the  insulated 
wires.  The  wire  channels  will  be  covered  up 
flush  with  the  floor. 

The  Interior  Conduit  and  Insulation  Company 
of  this  city  have  prepared  for  distribution,  at  the 
Cape  May  Convention,  a  pamphlet  of  testimo- 
nials of  their  conduit  system,  similar  to  the  one 
recently  issued,  but  more  elaborate.  The  title 
page  reads  :  "  Indorsements  of  the  Interior  Con- 
duit System  by  the  Leading  Electric  Light  Com- 
panies, Wiring  Contractors,  Boards  of  Fire 
Underwriters,  Architects  and  Builders."  The 
pamphlet  contains  a  fac-simile  of  letters  from  J. 
Pierpont  Morgan,  E.  H.  Johnson,  Thomas  A. 
Edison  and  Elihu  Thomson,  besides  the  indorse- 
ments as  announced  on  title-page.  It  is  a  very 
interesting  book  and  every  one  visiting  the  In- 
terior Conduit  and  Insulation  Company's  exhibit 
will  be  presented  with  a  copy. 

The  Okonite  Company  will  be  represented  at 
the  Cape  May  Convention.  Capt.  Willard  L. 
Candee  and  Geo.  T.  Manson  will  probably  be 
in  attendance. 


The  demand  for  Weston  Portable  Direct  Read- 
ing Standard  Voltmeters  and  Ammeters,  manu- 
factured by  the  Weston  Electrical  Instrument 
Company,  of  Newark,  N.  J.,  is  growing  larger 
every  day.  R.  J.  G. 

Wonderful  Development. — Electric  lighting 
probably  presents  the  most  marvelous  develop- 
ment of  any  industry  ever  established.  It  is  little 
more  than  ten  years  ago  since  it  was  first  brought 
to  public  notice.  Now  every  little  hamlet  in 
the  country  does  not  consider  its  existence  com- 
plete without  the  electric  light.  Even  in  far  off 
semi-civilized  places  in  south  Africa  the  great 
light  is  met  with.  It  is  generally  known  that 
there  are  a  great  many  electric  lights  in  this 
country,  but  it  is  not  generally  known  that  capi- 
tal to  the  extent  of  about  $300,000,000  is  invest- 
ed in  the  industry. 

EASTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74  FEDERAL  BUILDING, 

Boston,  Mass.,  Aug.  16,  1890. 

The  Russell  Electric  Lamp  Co.  have  brought  out  a  new  arc 
lamp  of  1,000  candle  power.  It  is  15  inches  long,  burns  eight 
hours,  with  one  set  of  carbons,  and  is  especially  designed  for  in- 
side lighting.  This  company  also  manufacture  lamps  of  12,  18 
and  24  hours  capacity,  on  the  same  principle.  They  intend  to 
make  a  fine  display  at  the  St.  Louis  exhibition. 

The  Superintendent  of  the  Westboro  Electric  Light  Co.,  Mr. 
R.  D.  Smith,  has  just  completed  the  installation  of  249  lights  in 
the  new  Catholic  church  at  Westboro.  The  work  is  splendidly 
done.  Okonite  wire  being  used  throughout. 

The  fine  new  electric  light  station  at  Worcester,  which  has  just 
been  completed,  is  also  wired  throughout  with  Okonite  wire, 
furnished  by  Pettengill,  Andrews  &  Co.,  who  report  great  de- 
mand for  this  most  excellent  product. 

The  new  coal  cutting  machines  made  by  the  Thomson-Hous- 
ton Electric  Co.,  will  be  tested  in  a  few  days.  All  the  machines 
thus  far  designed  have  been  ordered,  and  it  is  expected  that  the 
capacity  of  the  new  factory  will  be  taxed  to  its  utmost. 

The  Tripp  Manufacturing  Co.  are  receiving  large  orders  for 
the  new  electric  car  truck,  which  they  have  just  placed  on  the 
market. 

The  Economic  Electric  Co.,  of  Brocton,  have  finished  and  are 
testing  their  first  dynamo.  Many  novel  features  are  introduced 
in  the  make  up  of  this  machine. 

The  Edison  Electric  Illuminating  Company,  broke  ground 
on  Thursday  for  the  foundation  walls  of  the  engine  house  for 
their  new  station  on  Head  place. 

The  Wright  Engineering  Company  has  designed  and  in- 
stalled a  new  station  f  r  the  Clinton  Gas  Co.  at  Clinton,  Mass. 
The  Wright  Company  has  also  installed  a  plant  for  the  Derby 
Gas  Co.  who  will  use  water  part  of  the  year  and  steam  the  rest, 
the  machinery  being  so  designed  that  it  can  instantly  be  shipped 
from  one  to  the  other.  There  are  two  250  horse-power  water 
wheels. 

The  Curtis  Electric  Company  has  taken  an  office  in  the  Elec- 
trical "  Bee  Hive,"  620  Atlantic  avenue. 

S.  E.  Barton,  of  the  Electric  Mutual  Insurance  Co.,  has  just 
returned  from  a  trip  to  the  West.  Capt.  Brophy,  of  the  same 
company,  is  able  to  be  out  again  after  a  severe  illness.  W.  D. 
Brophy,  son  of  the  captain,  is  doing  finely  in  the  South  and 
West  placing  risks  for  the  "  Electric  Mutual." 

Mr.  S.  H.  Cobb,  of  the  Electric  Safety  Company  has  made  an 
improvement  on  the  "  Cartwright  Protector,"  which  increases 
its  efficiency  over  200  per  cent. 

The  Evans  Friction  Cone  Company  are  about  to  install  the 
power  plant  for  the  Juniata  shops  of  the  Penna.  R.  R.  It  will 
consist  of  two  Westinghouse  45  light  alternating  arc  machines, 
and  two  17  J3.  S.  incandescent  machines  of  400  lights  each. 
The  two  arc  machines  are  to  be  driven  by  a  85  H.  P.  compound 
Westinghouse  engine,  and  each  of  the  incandescent  machines 
are  driven  by  a  45  H.  P.  compound  Westinghouse  engine. 
Each  dynamo  will  be  driven  by  Evans'  Friction  Cones  and  there 
will  not  be  an  ordinary  belt  in  the  station.  The  Evans  Com- 
pany are  getting  out  a  special  catalogue  for  the  Cape  May  Con- 
vention ;  five  large  blue  prints  are  bound  in  each  one,  showing 
some  of  the  largest  stations  fitted.  The  company  have  installed 
over  1,800  H.  P.  since  March  with  their  system. 

The  "  Best "  trolley  hanger  controlled  by  L.  T.  Jordan,  of 
the  Jordan  Train  Lighting  Company,  will  be  found  on  exhibi- 
tion at  the  convention  at  Cape  May,  also  the  electric  light 
coupler  controlled  by  the  same  gentleman. 

Reading  is  to  have  electric  lights,  and  a  committee  has  been 
appointed  by  the  town  to  look  up  the  matter. 

Among  the  many  beautiful  decorations  in  honor  of  the 
G.  A.  R.  Encampment,  that  of  the  Bos/on  Herald  might  be 
noted  as  particularly  fine,  a  large  number  of  tri-colored  incan- 
descent lamps  adding  brilliancy  to  the  display. 

Houghton  &  Dutton,  the  large  dry  goods  firm  on  Tremont 
street,  used  400  16  candle-power  incandescent  lamps  on  the  out- 
side of  their  building,  over  one  hundred  hundred  lamps 
blazing  out  the  word  "  Welcome,"  in  red,  white  and  blue. 

Nothing  better  can  be  said  of  the  efficiency  of  the  Thomson- 
Houston  system  of  electric  railways  than  that  during  this  week 
over  500,000  passengers  were  carried  over  the  electric  lines  of 
the  West  End  Railway  Company,  and  there  was  not  a  hitch  or 
delay  arising  from  any  fault  with  the  system. 

The  New  England  Printing  Telegraph  Company  of  Massa- 
chusetts was  chartered  on  Wednesday.  The  company  proposes 
to  construct  and  maintain  atrial  and  underground  telegraph 
lines,  and  transmit  intelligence  to  be  printed  by  machinery  at 
the  various  stations  on  the  line.  The  office  of  the  company  is 
to  be  in  Boston,  with  F.  B.  Dole,  president,  and  R.  H.  Waters, 
treasurer.     Capital,  $15,000,  in  shares  of  §100  each. 


A  sample  of  Simplex  wire  taken  from  a  mine  in  the  Lake 
Superior  region,  was  shown  this  week  which  was  in  a  perfect 
state  of  preservation,  after  laying  for  months  500  feet  under 
ground  on  a  floor  that  was  so  thickly  impregnated  with  iron 
that  it  was  60  per  cent,  magnetic,  and  a  stream  of  water  run- 
ning above  the  wire  constantly.  W.J.  P. 


WESTERN  NOTES. 


Branch  Office  of  the  Electric  Age, 

35  Commercial  Building, 
Chicago,  III.,  Aug.  16,   1890. 

Mr.  James  W.  Easton,  of  the  Easton  Electric  Co.,  spent 
some  days  in  the  city  this  week. 

Mr.  W.  P.  Adams,  of  the  Western  Power  Construction  Com- 
pany, left  Chicago  Friday  for  a  trip  of  several  weeks  in  the. 
East. 

Col.  Robert  C.  Clowry,  vice  president  and  general  super- 
intendent of  the  Western  Union  Telegraph  Co.,  has  been 
elected  to  the  Board  of  Directors  of  the  World's  Columbian 
Exposition. 

A  200  H.  P.  McIntosh  &  Seymour  Engine  will  be  employ- 
ed to  drive  the  Edison  dynamos  which  will  furnish  incandescent 
lighting  at  the  Interstate  Industrial  Exposition,  opening  in  this 
city,  September  4th. 

The  Sun  Electric  Light  Company,  operating  the  Sperry 
system,  have  secured  the  contract  for  furnishing  arc  lighting  to 
the  Interstate  Industrial  Exposition  of  Chicago.  About  175 
lights  will  be  used.  The  Expositoin  will  open  September  4th, 
and  continue  forty  days. 

The  Easton  Electric  Company,  J.  H.  Reid  western 
manager,  have  opened  new  offices  this  week  at  411  &  412  Royal 
Insurance  Building.  The  plant  of  two  35-light  machines  of  the 
Easton  make  mentioned  some  weeks  ago  as  having  been  sold  to 
Hanna  &  Hogg  of  this  city,  was  started  this  week  and  is  run- 
ning very  satisfactorily. 

The  Rockford  Electric  Manufacturing  Company  of 
Rockford,  111.,  are  equipping  the  West  End  Street  Railway  of 
that  city  with  an  electric  railway  system  devised  by  Mr.  Frank 
Mayo  of  the  Rockford  company.  The  road  will  be  4%  miles  in 
length  and  will  start  with  lour  cars.  The  new  factory  of  the  R. 
E.  M.  Co.,  will  be  ready  for  starting  September  1st.  It  will  be 
300  x  50  feet  with  an  engine  room  40  x  48  feet,  and  will  employ 
150  men. 

Mr  M.  A.  Knapp  has  just  returned  from  a  ten  days'  absence 
from  the  city. 

Maryville  Light  &  Power  Co.,  has  been  formed  at 
Maryville,  Kansas  ;  capital,  $5,000  ;  directors,  Charles  F.  Koes- 
ter,  Perry  Hutchinson,  S.  A.  Fulton,  George  W.  Parrish,  A.  R. 
Shumway. 

Duquoin  Street  Railway  Co.,  has  been  formed  at  Du- 
quoin,  III.,  capital,  $10,000;  incorporators,  Henry  Horn,  P.  H. 
Pope  and  P.  Mifflin. 

Sante  Fe,  N.  M. — F.  G.  Littlehale  and  others  have  been 
granted  a  twenty  years'  exclusive  franchise  for  operating  an 
electiic  light  plant  in  Sante  Fe,  a  provision  being  inserted  in  the 
franchise  that  they  shall  not  charge  town  or  private  persons  a 
greater  rate  than  the  gas  company  now  charges.  The  plant 
must  be  in  operation  within  two  years  from  August  n,  1890.  A 
company  has  been  organized  and  will  shortly  begin  work  under 
the  franchise. 

A  new  all  Night  Lamp. — A  recent  development  oi  the 
double  carbon  lamp  litigation  is  the  placing  before  the  public  of 
a  new  sixteen  hour  lamp  which  contains  but  one  set  of  carbon 
holders.  The  novel  feature  of  the  lamp  consists  in  the  use  of 
three  carbons,  two  of  which  are  the  ordinary  carbons  held  above 
in  a  clamp  of  peculiar  design,  and  the  third  or  lower,  a  carbon 
of  special  size  and  shape.  The  advantages  claimed  for  this  lamp 
are  simplicity,  only  one  mechanism  and  one  carbon  rod  being 
used,  and  the  fact  that  single  lamps  of  any  pattern  can  be  easily 
converted  into  all  night  lamps  by  the  employment  of  these 
special  clamps  and  carbons.  This  lamp  is  the  product  of  the 
Sperry  Electric  Company  of  Chicago,  and  has  now  been  in  use 
for  some  weeks  in  this  city  in  at  least  one  plant  of  thirty  lights. 
It  is  claimed  to  give  the  best  of  results,  and  may  be  a  factor  in 
arc  electric  lighting  in  the  future.  Mr.  Chas.  E.  Gregory,  of  the 
Sperry  Company,  is  now  in  attendance  at  the  National  Electric 
Light  Association,  at  Cape  May. 

An  Electricians'  Button. — Messrs.  Giles  Bros.  &  Co.,  of 
Chicago,  have  gotten  up  a  lapel  button  of  unique  design  for  the 
use  of  electricians.     In  the  centre  of  the  button  is  Ohm's  Law 

E 
represented  by  the  formula  C  = —     About   this  is   an  electric 

R 
circuit  containing  an  arc  and  an  incandescent  lamp,  motor  and 
street  car.  At  the  four  corners  are  the  initials  of  the  Electric 
Light  Association,  and  below,  the  date  of  its  organization.  The 
figures  are  of  gold  upon  a  white  enamel  background,  making  a 
very  handsome  button  for  those  interested  in  electrical  affairs. 

F.  M.  I. 


RIVER  AND    RAIL   CAR. 


A  car  equipped  with  the  motor  and  storage  battery  system  of 
the  River  and  Rail  Electric  Company,  of  this  city,  is  running 
daily  between  the  Brooklyn  city  line  and  Fort  Hamilton,  at  the 
Narrows,  and  is  attracting  a  great  deal  of  attention  from  electri- 
cians and  other  interested  parties.  The  car  can  be  made  to  run 
at  a  speed  of  6  miles  an  hour  or  less,  and  can  be  speeded  up  to 
15  miles,  when  occasion  demands,  by  a  novel  arrangement 
attached  to  the  sprocket  wheel.  This  feature  was  fully  covered 
in  our  article  on  the  River  and  Rail  companys'  system  in  the 
issue  of  August  9th. 

Large  delegations  from  all  over  the  country  have  witnessed 
the  operation  of  the  car,  and  every  one,  without  exception, 
carries  away  a  deep  impression  that  the  systam  is  thoroughly 
efficient. 

Mr.  Geo.  L.  Wright,  the  general  manager  of  the  company, 
says  that  the  longer  the  car  runs  the  better  the  battery  and  mo- 
tor work,  and  altogether  the  system  is  giving  the  utmost  satis- 
faction and  is  fulfilling  every  expectation. 

The  company  have  placed  contracts  forthebuildingof  a  num- 
ber of  new  cars  which,  when  equipped  with  motors  and  bat- 
teries, will  be  put  in  operation  in  this  city. 

Delegations  of  electric  power  men  have  investigated  the 
system  and  express  themselves  highly  pleased  with  its  effi- 
ciency. 


VI 
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ANTIQUATED! 

The  Old  Style  Double  Carbon  Lamp  of  all  makes 

A  BSLIC  OP  TH2  PAST  THAT  VANISHES  BEFORE  THE  NEW       1 

Triple  Carbon  Lamp, 

ADAPTED  FOR  ALL  DAY  OR  ALL  NIGHT  LIGHTING. 

First   cost   much   less   and   far   cheaper   to    operate   and  maintain,  having 

but    one   carbon    rod    and    one   mechanism. 

OLD  LAMPS  OF  ALL  STYLES,  SINGLE  OR  DOUBLE, 

Can  be  changed  over  at  very  small  cost- 
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THE  ELECTRIC  LIGHT  CONVENTION. 

We  present  in  this  issue  a  verbatim  report  of 
he  proceedings  of  the  Convention  of  the  Na- 
ional  Electric  Light  Association,  held  at  Cape 
Vlay,  N.  J.,  August  19th,  20th  and  21st.  Every  - 
>ne  interested  in  electric  lighting,  directly  or  in- 
lirectly,  should  read  every  word  of  the  report 
:arefully  and  thoughtfully,  for  it  is  full  of  valua- 
)le  information  and  suggestions.  The  conven- 
ion  was  a  most  important  one,  and  the  papers 
ead  were  on  important  and  timely  subjects. 
Electric  lighting  is  a  science,  pure  and  simple, 
ind  as  such  it  must  be  treated  scientifically.  How 
ar  that  has  been  done  the  reader  of  the  report 
:an  see  for  himself ;  yet,  the  papers  are  not  so 
;echnical  but  that  they  can  be  fully  understood 
}y  the  layman. 

The  entire  proceedings  of  the  convention  were 
nost  ably  conducted,  and  the  results  prove  that 
:he  members  are  as  skillful  in  debate  as  they  are 
in  business  management.  It  is  not  an  empty 
daim  to  state  that  electric  light  managers  are  the 
most  clear  headed,  energetic  and  keen-visioned 
class  of  business  men  there  is  in  the  country  to- 
day. The  nature  of  the  business  they  are  en- 
gaged in  compels  them  to  be  ;  if  they  are  not, 
they  fall  behind  in  the  rapid  race  of  electricity. 
The  fittest  survive  in  the  electrical  field  as  in  all 
others ;  and  we  cannot  recall  any  other  industry 
in  which  the  combination  of  science  and  practi- 
cal experience  is  so  fully  developed  and  so  ex- 
tensively applied  as  in  the  domain  of  electric 
lighting. 

The  Cape  May  Convention  was  characterized 
by  general  harmony  and  good  feeling;  there  was 
no  unusual  friction  in  the  proceedings,  and  many 
new  ideas  were  developed.  Any  new  suggestion 
touching  electric  lighting  operations  is  always 
sure  to  be  of  value  to  some  one,  and  the  inter- 
change of  experiences  and  ideas  in  convention  is 
one  of  the  best  methods  known  of  improving  the 
stale  of  the  art. 

In  every  respect  the  Convention  was  the  most 
important  of  any  ever  held  by  the  National 
Electric  Light  Association,  and  it  is  very  reason- 
able to  assume  that  the  future  meetings  will  grow 
in  importance  as  the  business  of  electric  light- 
ing develops. 

Everyone  present  seemed  to  have  had  a 
thoroughly  enjoyable  time  both  intellectually  and 


physically,  and  no  doubt  all  were  by  their  brief 
stay  at  these  ashore,  greatly  benefitted.  An  oc- 
casional rest  from  the  labors  of  business  life  is  a 
wise  thing,  and  these  conventions  afford  electric 
light  men  an  opportunity  to  take  a  rest,  which 
likely  they  would  seldom  take  if  it  was  not  for 
the  fact  that  many  others  in  the  same  line  of 
business  were  also  taking  a  rest,  and  all  were 
taking  their  rest  at  the  same  place. 


THE  ILLUMINATING   POWER  OF   LAMPS. 

It  is  a  great  satisfaction  to  know  that  when  we 
buy  a  thing  we  are  getting  full  measure,  whether 
it  be  sugar,   beans  or  electric  light,  and  when  a 
thing  is  sold  with  the  understanding   that  it  is 
full    measure,  but   in   reality  is   found  wanting 
when  compared  with  a  standard,  confidence  in 
the  seller  of  the  goods  is  liable  to  be  shaken.     It 
is  regrettable  that  in  one  respect  such  a  state  of 
affairs  exists  in  electric  lighting.     We  refer  par- 
ticularly to  the  illuminating  power  of  incandes- 
cent lamps,   and  the  thanks  of  the  producer  and 
consumer  alike  are  due  to  Dr.   Louis  Bell  for  so 
ably  bringing  the  matter  to  the  attention  of  the 
Electric    Light   Convention.     When    we  buy  a 
sixteen  candle  power  lamp  we  expect  to  get  one 
that  possesses  the  illuminating  power  of  16  stan- 
dard candles,  but  how  many  measure  up  to  the 
standard  ?     Very  few  indeed.     Some  exceed  the 
required  power  but   more  are  deficient,  and  it  is 
unfair  alike  to  consumer  and  to  the  supplying 
company   that   there   should  be  any   deviation 
from  the  standard.     Of  course  electric  lighting  is 
a  comparatively  new  industry,  and  when  a  new 
thing  is  being  introduced  and  developed  minor 
details  are  for  the  time  being  laid  aside  until  the 
essential  features  are  fully  established.  The  illu- 
minating power  of  incandescent  lamps  were  one 
of  the   small   things  that  were  temporarily  laid 
aside  in  the  development  of  electric  lighting  and 
now  that  business  competition  compels  attention 
to  the  smallest  details  the  subject  of  illumina- 
ting power  is  beginning  to  receive  proper  con- 
sideration.    The  key  note  has  been  sounded  and 
it  is  hoped  that  proper  attention  will  be  given  to 
this  subject.     When  a  sixteen,  or  a  twelve,  or  a 
twenty  candle  power  lamp  is  sold,  be  sure  that  it 
is  of  the  illuminating  power  represented,   and  the 
consumer  will  have   good  feeling   towards  the 
company  which  supplies  him  with  light  and  to- 
wards   himself  when  he   has  the  satisfaction  of 
knowing  that  he  is  getting  all  the  light  he  pays 
for.  

Electric  Light  In  Jamaica  and  Hayti. — Mr. 
George  S.  Bowen,  the  "father  "and  first  presi- 
dent of  the  Electric  Light  Association,  is  rather 
optimistic  in  his  views  in  regard  to  the  possi- 
bilities of  electric  lighting  in  Jamaica  and  Hayti. 
Every  school  boy  knows  what  the  bar  to  enter- 
prise in  those  countries  is.  Their  governments  are 
too  unstable.  When  the  people  learn  to  govern 
themselves,  or  get  some  other  country  to  govern 
them,  then  it  will  be  time  for  enterprise  to  take 
hold,  and  not  before.  The  electric  light  men  of 
this  country  are  quite  right  in  hesitating  to  in- 
vest any  capital  in  a  country  that  is  almost  con- 
tinually in  political  turmoil.  The  inhabitants 
do  not  feel  natural  unless  they  have  a  revolu- 
tion once  a  year  or  so.  They  have  no  regard 
or  consideration  for  invested  capital  unless  it  is 
with  a  view  to  confiscation.  The  countries 
named  are  naturally  rich,  and  no  one  questions 
that  the  people  would  like  to  have  electric  lights, 
but  they  will  first  have  to  learn  to  behave  them- 
selves, and  when  they  can  give  reasonable  as- 
surance that  their  government  can  afford  ample 
protection  against  lawlessness,  then  enterprise 
and  capital  will  step  in.  No  doubt  many  elec- 
tric light  men  are  looking  longingly  towards  Ja- 
maica and  Hayti,  and  would  like  to  establish 
stations  in  those  countries,  but  what  guarantee 
have  they  that  the  result  of  their  efforts  would 
not  be  gobbled  up  and  destroyed  in  a  revolu- 
tionary movement?  The  reason  that  oil  is  still 
the  only  illuminant  in  those  countries  is  obvi- 
ous. 
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THE    ELECTRIC    AGE. 


TWELFTH    CONVENTION    OF    THE 
NATIONAL  ELECTRIC  LIGHT  ASSO- 
CIATION. 


HELD  AT  CAPE  MAY,   N.   J  .   AUGUST   19,   20,  21  AND  22, 
189O. 


The  Association  met  at  the  Stockton  House,  Tuesday,  Aug- 
ust 19,  1890,  and  was  called  to  order  by  Mr.  President  Perry  at 
10.30  A.  M. 

The  President  read  the  following  address : 

Members  of  the  Xational  Electric  Light  Association  :  You 
are  to-day  to  erect  by  mutual  action,  another  mile-stone — in  the 
form  of  the  volume  that  will  be  created  to  contain  a  record  of 
your  proceedings — to  mark  the  progress  of  the  development  of 
the  electrical  industries.  Short  as  the  history  of  this  develop- 
ment is,  it  has  been  so  crowded  and  broadened  by  the  eager  en- 
terprise that  is  characteristic  of  our  people,  that  no  records  are 
to-day  sufficiently  ample  and  complete  to  give  any  of  us  a  correct 
knowledge  of  the  present  condition  of  the  multitude  of  under- 
takings employing  electricity  in  some  form  of  practical  applica- 
tion. 

To  supply  this  deficiency  a  "Memorial  and  Statement"  has 
been  presented  to  Congress  in  the  name  of  this  Association,  urg- 
ing that  the  fullest  possible  investigation  and  report  be  made  on 
the  Electrical  Industries  by  the  eleventh  census.  This  Associa- 
tion can  do  no  more  important  work  for  the  interests  it  repre- 
sents than  to  select  for  the  Census  Reports  certain  points  of 
inquiry,  and  adopt  measures  to  keep  them  continuously  written 
up  to  date.  Recommendation,  looking  to  this  end,  may  be  pre- 
sented by  the  Committee  on  Data.  As  a  general  statement  it 
may  be  assumed  that  there  is  to-day  a  central  lighting  and  power 
station  in  operation  in  every  town  of  any  importance  in  the 
United  States.  An  estimate  made  by  and  published  in  the  Aug- 
ust number  of  Electrical  Industries  makes  the  following  show- 
ing : 

Number  of  Stations 1.379 

Capita]  invested $118,758,500 

Number  of  Arc  Lights 127,441 

Number  of  Incandescent  Lights 1,590.967 

Engine  Capacity,  Horse  Power 356,755 

Eloquent  as  these  figures  are  of  enterprise  and  progress,  they 
tell  but  part  of  the  story.  One  startling  omission  is  that  of  the 
electrical  transmission  of  power  for  stationary  and  locomotive 
work.  The  statements,  however,  may  serve  the  purpose  of  help- 
ing the  imagination  to  picture  the  results  that  are  to  be  shown  by 
the  Census  of  the  Century,  in  the  year  1900. 

It  is  a  safe  assertion  that  there  is  not  a  station  in  this  country 
with  a  present  capacity  sufficient  to  satisfy  one-twentieth  of  the 
demand  for  light  and  power,  that  exists  within  the  area  of  its 
practical  working  limits.  To  reach  the  consummation  of  ultima- 
tely doing  the  entire  lighting  and  power  service  that  is  to-day 
being  supplied  by  the  use  of  agents  other  than  electricity,  is  an 
undertaking  worthy  of  the  united  efforts  of  all  who  are  interested 
in  the  Electrical  Industry.  The  foundation  for  such  a  growth 
must  be  laid  in  an  unquestioned  demonstration  that  investments 
in  central  stations  for  supplying  light  and  power  by  the  use  of 
electrical  currents,  are  safe  and  profitable,  that  the  service  is  in 
comparison  with  that  rendered  by  other  agents  used  for  similiar 
purposes  a  protection  to  life  and  property,  and  that  the  service 
can  be  employed  with  advantages  in  economy,  health  and  com- 
fort, by  all  users  that  cannot  be  realized  by  the  use  of  any  other 
agent. 

Those  who  know  best  what  is  required  to  meet  all  issues  and 
to  establish  a  business  involving  the  complex  factors  and  condi- 
tions assembled  in  undertakings  for  central  station  work,  are 
those  who  have  invested  their  money  in  it  and  are  employed 
daily  in  its  management.  To  them  and  their  interests,  which 
includes  that  of  all  who  manufacture  apparatus  and  supplies, 
as  surely  as  the  greater  comprehends  the  lesser,  this  Association 
is  pledged  for  well-considered  and  effective  work. 

In  your  deliberations  and  dissensions,  you  have  an  opportunity 
t<i  show  your  thorough  knowledge  of  the  subjects  in  which  you 
are  interested.  By  your  actions,  you  can  prove  yourselves 
masters  of  the  factors  that  include  progress  and  invariably  lead 
to  successful  issues. 

The  Twelfth  Convention  of  The  National  Electric  Light  As- 
sociation, is  now  open  for  the  consideration  of  such  subjects  and 
business  as  may  come  before  it. 

The  Secretary  read  the  following  announcement  of  the  order 
of  business  : 

For  the  purpose  of  securing  orderly  and  prompt  action  for 
-  attending  the  Twelfth   Convention,   the  Executive  Com- 
mittee has  appointed  a  Committee  on  Credentials,  the  members 
of  which    are  :     Edwin  R.  Weeks,    Chairman.    M.  J.  Francisco 
and  John  A.  Seely. 

The  Committee  recommends  the  appointment  of  a  Committee 
on  Resolutions  to  consist  of  three  members. 

The  Executive  Committee  believes  that  many  questions  that 
can  be  discussed  with  great  profit  to  members  of  this  Association 
do  not  come  to  the  surface  in  set  papers,  nor  in  the  reports  of 
Committees.  That  every  such  question  may  be  considered,  a 
call  for  "  Topics  to  be  Discussed,"  will  be  made  at  each  session 
except  the  last.  All  topics  so  proposed  will  be  referred  to  the 
Committee  on  Resolutions,  and  if  approved,  a  place  will  be  found 
for  the  topic  in  the  order  of  business. 

That  members  desiring  to  speak  on  an  announced  subject 
may  secure  the  opportunity  without  confusion,  each  one  is  re- 
quested to  hand  his  name  to  the  Secretary  before  the  subject  is 
called.  When  the  subject  is  before  the  Convention  the  Chair 
will  call  such  members  to  take  part  in  the  debate  before  it  is 
opened  to  the  Convention.  It  is  hoped  that  members  will  take 
full  advantage  of  this  invitation. 

Mr.  Faben,  of  Toledo — I  move  that  the  recommendation 
just  read  by  the  Secretary  be  approved,  and  that  the  Chair  ap- 
point a  committee  of  three  on  resolutions. 

The  President — You  have  heard  the  motion  made  by  Mr. 
Faben.    What  is  your  pleasure  ? 

The  motion  was  seconded  and  carried. 

The  President  appointed  on  such  committee  A.  F.  Mason.  C. 
H.  Walderming  and  C.  R.  Huntley. 

The  President — The  next  thing  in  the  order  of  exercises  will 
be  the  reading  of  the  paper  on  "  Electrical  Industries  and  the 
World's  Columbian  Fair,"  by  Professor  J.  P.  Barrett,  of  Chi- 
cago. 

Mr.  Barrett — With  the  permission  of  the  Association  I  will 
thank  our  associate  member,  Mr.  Blaisdell,  to  read  this  paper. 

Mr.  Barrett's  paper  will  be  found  on  another  page. 


Mr.  Faben — There  certainly  will  be  no  one  enterprise  pre- 
sented at  the  World's  Fair  that  will  interest  central  station  men 
as  much  as  will  the  electrical  department.  The  amount  of  de- 
tail required  to  develop  a  proper  exhibition  of  the  appliances 
presented  there,  and  to  induce  manufacturers  to  present  those 
features  of  their  business  that  will  be  not  only  of  interest  to  them- 
selves, but  to  central  station  people  as  well,  and  the  amount  of 
work  involved  in  the  undertaking,  demands  that  action  should 
be  taken  by  this  Association  now.  This  being  a  central  station 
association,  the  central  station  people  ought  to  go  to  work  very 
promptly  to  lay  plans  for  securing  a  proper  exhibition  at  that 
time.  For  that  purpose  I  would  like  to  present  a  motion  as  fol- 
lows : 

"  That  acommittee  of  five  be  appointed,  of  which  numberthe 
President  of  the  Association  shall  be  ex-officio  one,  the  other 
four  members  to  be  appointed  by  the  Chair,  to  meet  the 
authorities  of  the  Columbian  Exposition,  and  secure  suitable 
facilities  for  the  proper  exposition  of  electrical  manufactures  and 
appliances,  and  in  general  to  work  for  the  interests  here  repre- 
sented, and  to  offer  to  the  authorities  of  the  Exposition  the  co- 
operation of  the  National  Electric  Light  Association  to  aid  in 
making  the  Exposition  a  success. 

"  That  the  committee  request  the  selection  by  the  authorities 
of  the  Columbian  Exposition,  of  Mr.  John  P.  Barrett,  of  Chi- 
cago, to  have  the  practical  charge  and  control  of  the  electrical 
department  of  the  World's  Columbian  Exhibition." 

Mr.  Phelps — I  have  great  pleasure  in  seconding  the  resolution 
which  Mr.  Faben  has  offered,  and  of  both  features  of  it.  That 
is,  the  appointment  of  a  committee  to  secure  suitable  facilities, 
and  tendering  the  co-operation  of  this  body  with  the  authorities 
of  the  Fair,  and  also  recommending  for  appointment  Mr.  John 
P.  Barrett.  The  paper  which  has  been  read  to  us  this  morning 
is  about  as  good  evidence  as  we  might  need  perhaps  of  the  fit- 
ness of  Mr.  Barrett  for  that  work,  although  doubtless  the  most 
of  us  knew  that  well  enough  before.  A  further  reason  is  that 
Mr.  Barrett  has  already  been  commended  to  the  World's  Fair 
Commissioners  by  the  «ignatures  of  very  many  of  the  most 
prominent  electrical  people,  electricians,  electrical  engineers, 
manufacturers  and  users  of  light  and  power.  I  think  it  would 
be  eminently  fit  and  proper  for  this  Association  to  take  such  ac- 
tion at  this  time  as  has  been  proposed.  The  sooner  such  action 
can  be  had  the  better  it  will  be  for  the  exhibition.  I  presume 
that  there  is  no  doubt  in  the  mind  of  any  member  of  this  As- 
sociation of  the  entire  fitness  of  Mr.  Barrett  for  the  position.  I 
therefore  second  the  motion. 

Mr.  Armstrong,  of  New  Jersey — I  am  most  heartily  in  favor 
of  all  oi  the  resolution  except  that  part  of  it  which  recommends 
the  appointment  of  some  particular  individual.  I  think  that 
this  Association  would  make  a  serious  mistake  if  it  did  that 
thing.  I  have  myself  recommended  the  appointment  of  Prof. 
Barret,  and  personally  I  am  heartily  in  favor  of  his  appointment 
and  personally  am  willing  to  do  everything  possible  to  secure 
that  appointment ;  but  it  seems  to  me  that  the  Association  would 
be  making  a  serious  mistake  if  it  lent  itself  to  a  recommendation 
of  any  individual  for  any  appointment.  (Applause).  I  should 
be  very  sorry  to  see  this  Association  join  in  recommending  any- 
thing where  there  is  a  possibility  of  there  being,  with  merit, 
some  competition  against  it ;  and  I  believe  that  every  member 
of  the  Association  would  join  with  me  in  deprecating  the  re- 
commendation of  anything  no  matter  how  good  it  might  be,  if, 
with  merit,  some  competition  could  be  brought  against  it.  We 
want  to  be  in  the  position  beyond  any  question  or  any  cavil  of 
disinterestedly  and  impartially  standing  here  as  representing  all 
and  even,  thing  connected  with  the  industry  with  which  we  are 
associated.  We  do  not  want  to  have  the  slightest  possible  sus- 
picion that  we  are  biased  in  any  direction.  Therefore  I  am  very 
glad  to  vote  for  this  resolution  if  we  may  have  that  part  of  it 
omitted.  I  may  say  to  the  gentlemen  who  have  moved  and 
seconded  the  resolution  that  I  am  willing  to  join  with  them,  in- 
dividually, in  doing  everything  possible  to  have  the  gentleman 
who  has  presented  such  an  interesting  paper  to  us  appointed  to 
the  position  they  desire  to  see  him  appointed  to  ;  but  do  not  let 
this  Association  adopt  such  a  resulation.  It  would  be  weaken- 
ing to  us,  and  I  think  it  would  be  weakening  to  him.  (Ap- 
plause). 

Mr.  Alexander,  New  York — This  morning  I  received  a  copy 
of  the  electrical  journal  of  the  West — The  Western  Electrician 
— and  its  first  editorial  speaks  about  mistakes  having  been  made 
by  the  Association  here  at  a  former  meeting  at  which  the  Asso- 
ciation voted  to  have  the  World's  Fair  held  in  New  York  instead 
of  in  Chicago.  (Laughter)  ;  and  especially  recommends  that 
we  take  no  action  whatever,  and  do  not  commit  ourselves  further 
in  any  way  whatever,  without  first  having  due  deliberation. 
Now  the  resolution  offered  by  Mr.  Faben,  and  seconded  by  Mr. 
Phelps,  coming  immediately  after  the  paper  by  Prof.  Barrett 
was  read,  puts  Prof.  Barrett  himself  in  rather  a  delicate  position. 
His  paper  speaks  particularly  of  the  advantages  that  could  be 
derived  by  the  proper  arrangement  of  electrical  exhibits  at  the 
Chicago  Exhibition  ;  and  I  do  not  think  that  he  himself  would 
like  the  resolution  to  come  up  now,  at  least  not  in  that  form. 
If  notice  had  been  given  by  these  gentlemen  that  such  a  resolu- 
tion would  be  brought  up  in  the  course  of  the  session  it  would 
have  given  opportunity  to  gentlemen  who  are  interested  in  the 
subject  to  confer  with  each  other  regarding  a  proper  appoint- 
ment.    I  therefore  move  that  that  resolution  be  tabled. 

Mr.  Degenhardt,  Chicago. — I  would  be  untrue  to  the  city 
of  Chicago  and  to  my  friend  Professor  Barrett,  if  I  did  not  raise 
my  voice  in  support  of  his  appointment.  As  I  understand  it,  the 
resolution  has  for  its  object  the  successful  operation  of  the 
World's  Fair.  In  the  appointment  of  a  neutral  man  like  Pofessor 
Barrett  we  have  in  him  all  the  qualifications  set  forth  in  the  reso- 
lution, and  I  would  like  to  add  that  the  very  support  which  has 
been  granted  to  him  by  signatures  throughout  the  L'nited  States 
is  a  sufficient  guarantee  of  the  feeling  which  must  exist.  Of 
course  we  Westerners  recognize  the  fact  that  you  are  dying  hard 
back  here,  and  the  World's  Fair  seems  to  be  the  red  flag  that  ex- 
cites the  bull,  so  to  speak.  Prof.  Barrett  is  known  throughout 
the  United  States  as  an  absolutely  neutral  man.  I  think  that  he 
is  free  and  untrammelled.  He  has  no  affiliations  that  we  know 
of,  and  is  therefore  a  man  qualified  for  the  position.  I  think 
that  this  association  owes  the  city  of  Chicago,  as  a  debt,  the 
adoption  of  this  resolution. 

Mr.  Duncan,  Pittsburgh. — At  a  former  stage  of  the  proceed- 
ings of  this  body  this  morning,  as  I  understood  it,  we  adopted  as 
the  report  of  the  Executive  Committee,  a  resolution  to  the  effect 
that  a  committee  be  appointed  by  the  chair  to  whom  topics  pre- 
sented for  discussion  should  be  referred;  and  the  chair  appoint 
such  a  committee.     Am  I  right  ? 

The  President.  There  has  been  no  action  taken  under  that 
resolution,  and  any  member  would  have  a  right  to  originate  bus- 
iness and  the  Convention  would  have  a  right  to  consider  it  unless 
it  was  ordered  to  be  referred  to  that  committee. 


Mr.  Duncan.  I  arose  for  information  more  than  anything 
else — to  ascertain  definitely  what  the  import  of  our  previous  ac- 
tion was  ;  whether  it  was  to  refer  to  this  committee  absolutely 
every  resolution  which  came  up  in  the  order  of  business  before 
discussion,  or  whether  this  body  will  discuss  the  resolutions  first, 
and  then  refer  them  to  that  committee.  As  a  substitute  for  the 
pending  motion  I  move  to  refer  these  resolutions  to  the  com- 
mittee already  appointed  by  the  chair. 

Mr.  DeCamp.  Philadelphia.— I  think.  Mr.  President,  that  i( 
we  undertake  to  do  that  we  will  never  do  any  business.  Resolu- 
lutions  are  offered,  nine-tenths  of  which  it  is  perfectly  competent 
for  us  to  discuss  in  this  connection,  and,  if  I  understand  Mr. 
Duncan  rightly,  these  resolutions  are  discussed  (if  that  is  the 
arrangement)  and  are  afterwards  referred  to  the  committee. 

Mr.  Duncan.— Will  you  allow  me  to  explain?  You  have  ap- 
pointed a  committee  to  report  upon  resolutions.  It  is  usual  and 
customary  to  refer  your  resolutions  to  that  committee.  That 
committee  considers  them  and  reports  the  resolutions  back  to  the 
body,  making  a  definite  report  one  way  or  the  other.  That  then 
brings  up  the  whole  subject  matter,  and  then  you  can  amend  or 
do  as  you  please  with  the  resolution,  and  we  can  proceed  with 
the  orderly  conduct  of  business.  But.  if  it  is  the  decision  of  this 
body  to  discuss  this  resolution  first,  then  I  am  ready  now  for  the 
discussion.  That  is  all  that  I  am  trying  to  get  at.  In  order  tc 
test  the  sense  of  this  body,  and  to  ascertain  what  our  understand' 
ing  might  be  in  the  appointment  of  a  committee  on  resohflSi 
it  was  to  ascertain  the  feeling  of  the  body  on  that,  that  I  made  thai 
motion.  Now,  if  this  discussion  is  to  go  on,  then  let  us  finis! 
the  subject  matter  up  now  and  we  will  not  need  to  send  it  to  th< 
Committee  on  Resolutions.  Otherwise  it  would  properly  gi 
to  the  Committee  on  Resolutions.be  reported  back,  fully  discussed 
and  then  decided.  That  is  my  purpose,  not  to  cut  off  debate 
but  simply  to  come  to  an  understanding. 

Mr.  DeCamp — Do  I  understand  that  these  resolutions  arete 
go  to  the  committee  ? 

The  President — The  question  now  is  on  referring  the  origina 
motion  to  the  Committee  on  Resolutions. 

Mr.  DeCamp — With  what  object  ? 

The  President — That  is  for  the  convention  to  say.  The  speakei 
who  made  the  motion  will  probably  explain  it. 

Mr.  Duncan — I  understand  that  we  have  adopted  here  an  or 
der  of  business  which  says  that  all  resolutions  shall  go  to  a  com 
mittee. 

The  President — No ;  it  does  not. 

Mr.  Duncan — I  so  understood  it ;  and  that  you  had  appoints! 
a  committee  under  that  resolution. 

The  President — No  ;  there  has  been  a  Committee  on  Resolu 
tions  appointed,  and  they  are  to  consider  any  resolutions  whid 
the  convention  may  see  fit  to  refer  to  that  committee,  and  unde 
that  you,  Mr.  Duncan,  have  made  a  motion,  as  Iunderstand  it 
to  refer  to  that  committee  the  original  motion  that  the  assoda 
tion  endorse  Professor  Barrett  as  the  appointee  to  have  charg 
of  the  electrical  exhibition  of  the  World's  Fair.  This  was  th 
original  motion.  A  motion  was  made  to  table  it.  You  offere 
a  substitute  motion,  which  is  now  under  consideration,  to  refe 
it  to  the  Committee  on  Resolutions,  and  the  question  is  now  a 
to  the  reference  to  the  Committee  on  Resolutions. 

Mr.  Duncan — My  understanding  being  that  all  resolutions  ii 
troduced  into  this  body  would  naturally  go  to  this  committer 
and  that  they  would,  perhaps,  put  it  in  better  shape  and  font 
and  separate  the  two  matters  which  are  contained  in  this  res< 
lution — the  two  distinct  subjects — and  that  they  will  then  com 
back  to  the  body,  suppose  that  we  recommend  the  first  resolt 
tion  only,  and  in  order  that  the  business  may  be  orderly,  th; 
we  disconnect  the  latter  part,  as  to  the  appointment  or  recon 
mendation  of  an  individual  for  this  position,  and  that  we  sen 
rate  that  from  the  other  resolution  for  the  reason  that  we  do  n< 
want  to  have  the  two  things  conflict,  because  there  might  be 
difference  of  opinion  on  that  as  to  whether  the  appointment  w 
expedient  or  not.  They  can  sift  that,  separate  it.  and  report  ti 
separate  resolutions  and  then  the  whole  subject  matter  can  coo 
before  this  body.  That  is  my  understanding  of  the  orderly  w! 
of  doing  business  ;  but  if  you  want  to  take  the  other  way  I  a 
satisfied. 

The  President — I  understand  you  now  to  move  as  a  substitut 
to  refer  the  original  question  to  the  Committee  on  Resolution! 

Mr.  Duncan— Yes  ;  the  whole  subject,  as  offered  by  my  friei 
on  my  left,  Mr.  Faben. 

Mr.  Faben — As  the  mover  of  that  resolution  I  will  say  that 
offered  the  resolution  as  I  considered  in  the  interest  of  the  ek 
trie  light  associations.  I  have  not  had  the  pleasure  of  knowii 
Mr.  Barrett  so  well  as  many  members  here,  but  the  knowled 
I  had  of  the  man  from  the  say-so  of  the  members,  and  myjod 
ment  of  the  matter,  led  me  to  believe  that  he  was  a  suitable  p 
son  for  that  position.  The  gentlemen  seem  to  lose  themselve 
little  here  in  considering  this  as  an  appointment.  The  Natioi 
Electric  Light  Association  cannot  appoint  a  man  to  fill  that  j 
sition.  but  they  certainly  can  pass  their  judgment  on  who  tb 
choice  will  be. 

The  President — The  question  is  not  as  to  the  original  reso 
tion,  but  as  to  its  reference. 

Mr.  Faben — If  I  am  out  of  order  I  will  submit. 

The  President— We  simply  want  to  get  the  thing  in  order. 

Mr.  Alexander — On  the  question  of  referring  this  mattei 
have  made  a  motion,  not  thinking  at  the  time  of  the  vote  pass 
by  which  a  Committee  on  Resolutions  was  appointed.  1  ma 
a  motion  to  lay  the  matter  on  the  table  in  order  to  give  us  tii 
to  consider  it.  Mr.  Duncan's  motion  not  only  covers  that  po 
well,  but  refers  this  matter  to  the  committee  of  three  gentlen* 
whom  we  all  know  as  good  and  level-headed  men,  as  men  w 
can  digest  the  matter  and  report  back  to  the  Association,  a 
then  will  be  the  lime  for  discussion.  By  that  time  the  memb 
themselves  will  have  been  informed  of  this  resolution,  and  1 
be  more  apt  to  judge  rightly  and  to  act  rightly  in  the  matter, 
want  to  say  that  my  motion  is  not  at  all  a  reflection  upon  P 
fessor  Barrett's  ability  ;  but  I  think  that  as  we  have  made  simi 
mistakes,  and  they  have  been  pointed  out  to  us.  we  ought  n 
to  be  a  little  more  deliberate  in  our  action. 

Mr.  Brown — In  case  these  resolutions  are  referred  to  the  Co 
mittee  on  Resolutions,  I  would  like  to  ask  whether  they  will  1 
be  referred  back  by  the  Committee  on  Resolutions  to  an  exe 
live  session,  in  which  no  associate  members  are  permitted 
take  part. 

The  President— I  should  suppose  not.  I  should  suppose  t 
any  business  originated  in  open  session  would  be  referred  hi 
in  open  session  for  action.  That  would  be  an  act  of  faime 
the  other  an  act  of  unfairness.  I  do  not  believe  the  gentlen 
I  have  appointed  on  that  committee  are  capable  of  that  sort 
thing. 

Mr.  Duncan — I  wanted  to  get  this  business  in  straight  foi 
We  have  appointed  a  Committee  on  Resolutions.     If  we 
g  ing  to  introduce  resolutions  seriatim  on  any  subject  of  bi 
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ss  that  comes  up,  what  is  the  use  of  your  Committee  on  Reso- 
:ions.  If  you  want  a  particular  time  to  report,  amend  my 
}tion  by  making  them  report  at  a  particular  time. 
Mr.  Brown — I  am  in  favor  of  facilitating  business  as  much  as 
ssible,  and  it  seems  to  me  that  the  way  to  facilitate  business 
>uld  be  to  take  action  on  this  resolution  now.  I  do  not  know 
ly  we  are  not  as  well  prepared  to  take  action  on  this  question 
after  the  Committee  on  Resolutions  have  reported  it  back. 
The  President — You  have  understood  the  ruling  of  the  Chair, 
course,  that  that  is  competent  matter  for  the  Convention  to 
termine. 

Mr.  Brown — If  it  is  the  sense  of  the  Convention  that  it  will 
cilitate  business  to  have  them  report  to  the  Committee  on 
jsolutions,  well  and  good,  but  it  seems  to  me  that  now  is  the 
ne  to  dispose  of  questions  of  this  sort,  and  there  is  certainly 
■thing  adverse  to  the  action  already  taken  by  the  Convention 
appointing  the  Committee  on  Resolutions,  if  we  do  take  action 
this  matter  at  the  present  time. 
Mr.  Armstrong — I  understand  that  there  are  two  resolutions 
dorsing  the  paper  and  certain  recommendations,  and  another 
:ommending  Professor  Barrett  for  an  appointment.  If  that 
true,  I  call  for  such  a  division  of  the  resolution  as  will  permit 
at  subsequent  resolution  to  be  treated  by  itself. 
The  President — The  question  is  as  to  reference  to  com- 
ittee. 

Mr.  Armstrong — If  that  be  the  ruling  of  the  Chair  I  move  to 
lend  that  by  referring  simply  the  recommendation  for  an  ap- 
lintment  to  the  Committee — well,  I  withdraw  the  motion. 
The  President — The  question  is  as  to  the  reference  of  the  ori- 
nal  motion  to  the  Committee  on  Resolutions.  I  will  have  it 
id  so  that  the  members  will  know  what  they  are  voting  on — 
at  is,  to  refer  it  to  the  Committee  on  Resolutions  to  report  it 
ck  with  such  alterations  as  they  may  see  fit  to  make. 
Secretary  Foote — The  resolution  offered  by  Mr.  Fabian  and 
:onded  by  Mr.  Phelps,  is,  that  a  committee  of  five  of  which 
■mber  the  President  of  the  Association  shall  be,  ex-officio,  one, 
e  other  four  members  to  be  appointed  by  the  Chair,  to  meet 
e  authorities  of  the  Columbian  Exposition  to  secure  suitable 
rilities  for  the  proper  exhibition  of  electrical  manufactures  and 
pliances  and,  in  general,  to  work  for  the  interests  here  repre- 
nted  and  to  offer  the  authorities  of  the  Exposition  the  co- 
leration  of  the  National  Electric  Light  Association  to  aid  in 
iking  the  Exposition  a  success ;  that  the  Committee  request 
selection  by  the  authorities  of  the  Columbian  Exhibition  of 
r.  John  P.  Barrett  to  have  practical  charge  and  control  of  the 
Ktrical  department  of  the  World's  Columbian  Exhibition. 
The  President — The  question  is  as  to  reference  to  the  Com- 
ittee  on  Resolutions  for  consideration  and  report  to  this  body. 
1  who  are  in  favor  of  this  reference  will  manifest  it  by  saying 
e — opposed,  No. 
The  motion  was  carried. 

The  President — The  next  order  of  business  is  the  report  of  the 
mimittee  on  Copper  Tariff,  by  Mr.  Charles  A.  Brown  of 
licago. 

Mr.  Brown — We  had  expected  that  by  this  time  Congress 
)uld  have  passed  a  tariff  bill  and  that  thus  there  would  be 
me  definite  result  with  reference  to  the  duty  on  copper  in 
:uring  which  the  Committee  could  claim  some  part.  But  you 
know  what  the  present  situation  regarding  the  tariff  bill 
The  original  bill  introduced  by  the  Committee  on  Ways  and 
;ans  provided  for  a  reduction  of  fifty  per  cent,  of  the  duty  on 
rious  forms  of  copper.  This  provision  of  the  bill  as  intro- 
ced  into  the  House  was  not  changed  in  the  House.  In  the 
nate  the  clause  relating  to  the  duty  on  copper  was  amended  by 
rther  reducing  the  duty  to  one-half  cent  per  pound  on  ores  and 
le  and  one  quarter  cents  per  pound  on  ingots,  bars,  plates,  and 
g,  being  a  reduction  of  70  per  cent,  in  one  case  and  80  per  cent, 
the  other  form  the  present  schedule  of  duties.  It  is  reasonably 
re  that  if  the  tariff  bill  becomes  a  law  at  the  present  session  of 
ingress  the  duty  on  copper  will  be  reduced  at  least  fifty  per  cent, 
our  Committee  has  secured  something  over  five  hundred  signa- 
res  to  a  petition  addressed  to  the  Committee  on  Ways  and  Means 
questing  the  abolition  of  the  duty  on  copper.  We  have  mailed 
mething  over  a  thousand  circular  letters  and  have  made  in  ad- 
tion  to  that  a  good  many  personal  solicitations.  Mr.  Phelps 
the  Committee,  personally  went  to  Washington  with  the 
^natures  to  this  petition  and  presented  them  to  the  Committee 
1  Ways  and  Means  with  a  brief  but  forcible  argument  in  favor 
the  petition.  As  no  appropriation  was  made  by  the  Associa- 
3n  to  meet  these  expenses  the  members  of  the  Committee 
emselves  advanced  the  necessary  money  for  postage,  traveling 
:penses,  express,  etc.,  to  the  amount  of  $110,  in  carrying  out 
hat  seemed  to  them  to  be  the  spirit  of  the  instruction  contained 
the  resolution  appointing  this  Committee. 
The  President — Gentlemen,  you  hear  the  report.  What  is 
lur  pleasure  ? 

Mr.   DeCamp — I   move   that  the  report  be  accepted  and  the 
mimittee  continued.     I  would   like  the  committee  in  its  next 
port  to  give  us  some  idea  of  whether  the  manufacturer  will  get 
lat  reduction  or  whether  we  will  get  it. 
The  motion  was  carried. 

Mr.  Alexander — I  also  move  in  connection  with  that,  that  the 
reasurer  be  instructed  to  reimburse  the  committee  for  its  out- 
ijs.     Is  that  proper  at  the  present  time  ? 
The  President — That  is  a  matter  that  would  ordinarily  go  to 
le  Committee  on  Finance. 
Mr.  DeCamp — I  will  second  the  motion. 
The  President — It  is  moved  and  seconded  that  the  Committee 
n  Copper  Tariff  be  reimbursed  the  amount  of  their  expendi- 
lres — not  to  exceed  $110. 
The  motion  was  carried. 

The  President — The  order  of  business  of  the  morning  session 
ppears  to  be  exhausted.  The  Reception  Committee  meet  in 
arlor  C,  at  2  p.  M.  I  believe  that  comprises  all  the  newspaper 
entlemen. 

The  Committee  on  Resolutions  want  to  meet  immediately 
fter  the  close  of  this  session  and  consider  and  report  any  busi- 
ess.  The  Secretary  says  that  you  can  have  the  use  of  the 
^ecutive  committee  room — parlor  28.  Is  any  further  business 
3  come  before  the  session  ?  Have  any  members  any  topics  that 
ley  would  like  to  have  discussed  at  some  future  session  ? 
Mr.  DeCamp — I  want  to  give  notice  of  my  intention  to  offer  a 
^solution  to  reconsider  the  action  taken  by  the  Committee  on 
Resolutions.  My  reason  for  offering  that,  is  this  :  while  the 
Ian  proposed  is  a  most  admirable  way  of  presenting  the  busi- 
ess  for  a  body  that  has  unlimited  time  to  discuss  and  get 
irough  with  its  business,  I  think  if  that  resolution  prevails  that 
e  will  do  very  little  business  in  the  three  days  in  which  we 
leet  to  transact  our  business.  I  think  it  is  too  cumbersome 
ar  this  Association. 
Mr,  Fabian — I  do  not  think  I  understood  the  announcement 


as  a  majority  of  the  house  seems  to  understand  it  and  for  the 
information  of  the  members  I  would  ask  that  the  announcement 
be  read  again  relative  to  the  appointment  of  a  Committee  on 
Resolutions. 

Secretary  Foote — The  Executive  Committee  recommend  the 
appointment  of  a  Committee  on  Resolutions  to  consist  of  three 
members,  and  as  a  subsequent  item  in  the  topics  proposed  for 
discussion  it  was  proposed  that  all  topics  be  referred  to  the 
Committee  on  Resolutions,  and  if  approved  that  a  place  be 
found  for  them  in  the  order  of  business.  We  did  not  know  how 
many  topics  might  be  proposed  and  what  the  character  of  them 
might  be.  Some  of  them  would  want  more  space  on  the  order 
of  business  than  others,  and  it  was  proposed  to  let  all  these 
matters  go  to  the  committee  so  that  they  might  be  placed  in  due 
order  an  the  calendar. 

Mr.  De  Camp — That  was  my  understanding  of  the  resolution 
— that  is,  that  it  does  not  apply  to  any  resolution  that  might  be 
offered  here  on  the  floor. 

Secretary  Foote — Unless  referred  by  order  of  the  Conven- 
tion. 

Mr.  Alexander — I  move  you,  sir,  that  we  now  adjourn  until 
the  afternoon  session. 

The  President — I  wish  to  make  an  announcement  here.  The 
following  topic  has  been  proposed  for  discussion  :  "The  Proper 
Classification  of  the  Lighting  Power  of  Incandescent  Lamps." 
Mr.  Louis  Bell,  editor  of  the  Electrical  World,  will  open  the 
question.  We  will  make  place  for  that.  The  announcement  is 
made  in  advance  so  that  all  who  desire  may  have  an  oppor- 
tunity to  be  present  and  take  part  in  the  discussion.  I  think  it 
is  important 

(Mr.  Seely  here  rose  to  speak.) 

Mr.  Alexander — My  motion  was  seconded,  sir. 

The  President — A  motion  to  adjourn  has  been  made  and  sec- 
onded.    Those  in  favor  will  manifest  by  saying  aye. 

The  motion  to  adjourn  was  carried. 


AFTERNOON  SESSION. 
Called  to  order  at  4  P.  M. 
The  President — I  have  received  this  telegram  : 

Denver,  Colo.,  August  19,  1890. 

To  Marsden  J.  Perry,  President  : 

Denver,  Colo.,  sends  greeting  to  the  Twelfth  Convention  of 
the  National  Electric  Light  Association.  May  the  owl  be  wise 
and  the  spring  chicken  not  devoured.  The  commutator  brush 
should  not  be  allowed  to  spark,  and  may  you  all  see  the  rising 
sun  without  the  pendant  saw  buck.  I  regret  not  being  able  to 
be  with  you.  M.  D.  Law. 

The  President — The  first  thing  on  the  opening  of  this  session 
will  be  a  five  minutes'  talk  by  Mr.  Brooks,  of  Philadelphia,  on 
the  use  of  liquid  insulation  for  underground  conductors. 

Mr.  Brooks — It  is  rather  embarrassing,  Mr.  President,  to  come 
before  so  large  an  audience.  The  five  minutes  that  I  take  will 
be  a  brief  reference  to  the  advantage  of  a  liquid  insulation  for 
underground  conductors  carrying  currents  of  high  voltage. 
Gentlemen,  since  electric  lighting  came  into  use,  it  has  been 
found  that  the  ordinary  tests  for  insulation  do  not  apply  ;  that  is, 
a  test  with  a  galvanometer  and  a  voltaic  battery  of  say  one  to 
five  hundred  cells.  That  has  become  apparent,  and  they  have 
adopted  other  means  in  Paris  and  in  London  for  testing  the  in- 
sulation of  conductors  that  have  to  carry  very  high  intensity  cur- 
rents. We  have  seen  this  noticed  in  many  periodicals.  Mr. 
William  Maver,  Jr.,  in  an  article  published  in  the  New  York 
Electrical  World,  March  1st,  of  the  present  year,  states  that  a 
cable  measuring  twenty  thousand  megohms  per  mile,  for  insula- 
tion in  the  factory,  broke  down  by  a  dynamo  current  of  six  hun- 
dred volts  after  being  drawn  into  a  conduit.  Now,  in  the  ordi- 
nary test,  if  a  person  should  go  and  measure  the  insulation  of  an 
electric  light  cable,  and  he  found  that  it  was  twenty  thousand 
megohms  per  mile,  and  he  took  another  system  of  insulation 
and  found  that  it  was  only  half  a  megohm  per  mile,  as  a  general 
result  he  would  take  that  which  stood  twenty  thousand  megohms 
to  a  mile  ;  but,  if  you  apply  to  it  a  current  of  high  voltage  from 
an  induction  coil  or  a  Holtz  machine,  you  can  prove  that  the  one 
with  the  twenty  thousand  megohms  insulation  per  mile  was 
broken  down  by  from  five  to  ten  thousand  volts.  Now,  you  take 
the  same  No.  4  conductor  and  insulate  it  in  oil  for  twenty  feet, 
just  as  an  experiment,  and  raise  the  temperature  to  200  Fahren- 
heit and  apply  the  galvanometer,  and  it  is  not  a  half  a  megohm 
per  mile — just  about  the  one-fortieth  part  of  the  one  that  Mr. 
Maver  speaks  of  ;  but  when  you  come  to  apply  the  induction  coil 
or  the  Holtz  machine  and  test  it  to  produce  what  is  sometimes 
called  the  break-down  or  a  disruption,  it  can  be  broken  with  ten 
thousand  volts  when  the  other  cannot  be  broken  with  five  hun- 
dred thousand  volts.  There  is  the  difference  between  the  testing 
of  the  insulation  of  a  cable,  or  an  insulator,  or  a  dialectric,  if 
you  please,  testing  it  with  the  ordinary  delicate  galvanometer, 
static  galvanometer,  and  testing  it  for  standing  a  current  of 
high  voltage.  Now,  if  the  current  applied  to  a  conductor  tests 
half  a  megohm  per  mile,  the  temperature  of  the  insulation 
being  212  Fahrenheit,  that  would  not  show  much  ;  no  one  on 
first  sight  would  buy  it ;  but  if  you  are  going  to  purchase  a  cabel 
and  test  it  as  they  do  in  England,  or  give  the  guarantee  as  they 
do  now  in  England,  there  would  be  five  parts  of  current  going 
through  the  insulation,  to  five  hundred  thousand  and  five  parts 
going  through  the  conductor ;  and  the  small  proportion  that 
goes  through  the  insulation  is  a  mere  bagatelle,  but  it  stands  the 
current.  These  are  experiments  that  I  have  made  in  Philadel- 
phia, and  I  would  do  it  here  with  a  Holtz  machine,  but  the  at- 
mosphere in  the  summer,  and  especially  on  the  seashore,  is  very 
unfavorable  to  the  use  of  a  Holtz  machine. 

I  will  incorporate  the  rest  of  my  remarks  in  the  record. 

On  the  Advantage  of  a  Liquid  Insolation  for  Under- 
ground Conductors  Carrying  Currents  of  High 
Voltage. 

Mr.  Wm.  Maver,  Jr.,  in  an  article  published  in  the  New 
York  Electrical  World,  Mai  ch  1st  of  the  present  year,  states 
that  a  cable  measuring  twenty  thousand  megohms  per  mile,  for 
insulation  in  the  factory,  broke  down  by  a  dynamo  current  of 
six  hundred  volts  after  being  drawn  into  a  conduit. 

Twenty  feet  of  that  cable  would  give  the  proportional  insula- 
tion of  over  five  million  megohms,  yet  it  is  broken  down  with 
the  tension  of  less  than  a  thousand  volts. 

Now,  if  we  take  the  same  copper  conductor  and  insulate  it 
with  cotton  or  other  textile  covering  to  one-eighth  of  an  inch 
thickness  and  immersed  in  oil,  we  do  not  get  so  high  insulation 
measured  with  the  galvanometer,  but  it  is  not  punctured  or  dis- 
rupted with  a   Holtz  machine  or  induction  coil  by  the  applica- 


tion of  a  current  of  five  hundred  thousand  volts. 

I  show  a  rough  sketch  here  to  illustrate  how  much  more  diffi- 
cult it  is  to  pass  a  spark  through  oil  than  through  the  air.  We 
twist  together  two  small  copper  wires,  each  covered  with  one 
thin  layer  of  cotton,  the  ends  of  the  wire  are  separated  below 
the  twist  and  the  twisted  portion  immersed  in  oil,  the  upper 
ends  each  being  attached  to  one  of  the  rods  of  the  Holtz  ma- 
chine. After  the  discs  are  set  in  motion  sparks  will  pass  be- 
tween the  two  balls  until  they  are  separated  an  inch  to  an  inch 
and  a  half,  or  until  the  spark  passes  from  wire  to  wire  in  the 
twisted  portion.  The  distance  between  the  knobs  as  they  are 
gradually  separated  is  the  length  of  spark  and  corresponding 
electro-motive  force  required  to  rupture  the  insulation  between 
the  two  wires.  If  an  inch,  it  is  by  the  authorities,  twenty-three 
thousand  four  hundred  volts.  So  long  as  the  current  is  applied, 
it  passes  from  wire  to  wire  through  the  insulation  after  once 
ruptured,  but  stopping  the  current  and  the  insulation  is  soon  re- 
stored. 

Bearing  upon  this  feature  of  restoration  of  insulation,  it  is 
the  fact  that  of  the  fifty-three  conductors  laid  for  the  Penn- 
sylvania R.  R.  Co.  three  years  since,  not  one  of  them  has  for  a 
moment  been  interrupted  by  lightning  or  any  other  cause,  nor 
have  they  cost  one  cent  for  maintenance. 

The  total  length  of  conductors  is  something  over  seventy 
miles. 

Taking  Chief  Walker's  report  of  the  total  number  of  miles  of 
overhead  wires  in  Philadelphia,  as  compared  with  the  number 
of  linemen  employed  in  their  maintenance,  I  find  there  are  two 
linemen  or  more  for  every  seventy  miles  of  overhead  wires,  and, 
at  the  rate  of  two  dollars  and  a  half  per  day,  there  has  been  a 
saving  of  forty-five  hundred  dollars  in  maintenance  as  compared 
with  overhead  wires  during  the  past  three  years. 

In  connection  with  the  fact  that  oil  is  so  little  affected  by  cur- 
rents of  high  voltage,  it  is  well  to  bear  in  mind  the  yearly  ex- 
pense caused  by  interruption  of  river  cabies  by  atmospheric  dis- 
charges. Again,  a  fault  in  ordinary  insulation  is  developed  into 
a  perfect  ground  by  currents  of  high  tension. 

Referring  to  the  jar  again,  if  the  insulation  is  punctured,  it  is 
restored  at  once  by  agitating  the  liquid.  In  iron  pipes  the  liquid 
is  continually  moving,  owing  to  contraction  and  an  expansion 
of  the  oil,  from  changes  of  temperature  and  no  chance  for  the 
current,  through  a  fault  or  weak  spot,  to  develop  into  a  perfect 
ground. 

This  system  of  liquid  insulation  is  as  cheap  first  cost  as  over- 
head systems,  all  things  considered. 

And  how  about  conduits  or  subways  ?  I  learn  from  official 
statements  that  they  charge  a  thousand  dollars  per  mile  per  an- 
num for  the  use  of  a  duct  in  Chicago  and  in  New  York,  and 
further,  that  an  electric  light  conductor  carrying  a  thousand 
volts,  cost  a  thousand  dollars  per  mile  or  more,  for  maintenance. 
Two  thousand  dollars  is  the  interest  on  thirty-three  thousand 
dollars  and  over,  at  six  per  cent.  Can  arc  lights  be  furnished 
under  those  conditions  at  a  living  profit  ? 

I  shall  not  go  into  the  cost,  inconvenience  and  dangers  of  sub- 
ways. Those  that  have  used  them,  and  otherwise  not  interested, 
can  tell  all  about  them. 

Last  summer  I  went  to  Europe  and  started  the  business  of  lay- 
ing electric  light  mains.  My  patents  were  put  in  the  hands  of 
Johnston  &  Phillips,  London,  and  they  have  been  very  success- 
ful, having  laid  many  installations  without  a  single  failure  or 
interruption.  Their  guarantee  is  that  not  one  thousandth  part 
of  the  current  per  mile  is  lost.     (Applause). 

Underground  conductors  and  underground  systems  are  not 
popular  on  account  of  cost.  As  belore  stated  they  are  as  cheap 
by  this  system  as  overhead  wires  and  cost  comparatively  nothing 
for  maintenance.  When  electric  light  companies  see  their  way 
clear  to  put  their  conductors  underground  I  shall  be  happy  to 
assist  them.  I  will  lead  the  horse  to  water,  and  hold  the  bucket 
for  him  to  drink,  and  if  he  doesn't  choose  to  drink  he  can  let  it 
alone.  I  have  been  asked  and  summoned  as  an  expert  before 
Legislatures  and  counsels  to  prove  the  feasibility  of  putting 
wires  underground — the  whole  amount  of  that  business  has  been 
to  help  them  to  get  a  better  price.  It  was  walk  up  to  the  Cap- 
tain's office  and  settle.  I  shall  not  enlist  in  the  service  of  those 
patriots  any  more. 

The  President — The  next  thing  in  the  order  of  business  of  the 
afternoon  session  is  a  paper  on  "  Dangers  from  Electricity,"  by 
Professor  Henry  Morton  of  Stevens  Institute  of  Technology, 
Hoboken.  New  Jersey,  and  will  be  read  by  Mr.  Alexander. 

At  the  conclusion  of  the  reading  of  the  paper  Mr.  W.  W. 
Freeley,  of  Boston,  opened  the  discussion. 

Mr.  Freeley — In  my  observations  on  Professor  Morton's  paper 
I  should  have  liked  to  avoid,  if  possible,  all  reference  to  the  com- 
pany that  I  represent,  because  it  might  be  said  that  my  com- 
pany, like  a  great  many  individuals  connected  with  the  business, 
has  its  own  axe  to  grind.  Well,  my  company  has.  But  my 
company  has  another  object  in  view  which  I  think  will  commend 
itself  to  you,  and  that  is  to  bring  about  a  better  condition  of 
things  than  exists  at  the  present  time  in  connection  with  the  in- 
structions to  employes  of  electric  light  companies  with  regard  to 
the  dangers  which  surround  them  in  carrying  on  their  daily 
operations.  When  my  company  started  in  business  here  a  few 
years  ago  they  found  that  in  consequence  of  its  being  the  first 
one  to  introduce  what  is  known  as  employers'  liability  insurance, 
in  the  United  States,  that  they  had  really  no  experience  to  guide 
thein  upon  which  they  could  found  rates  of  premium  for  the  va- 
rious electrical  risks  ;  they,  therefore,  had  to  refer  to  their 
experience  in  England.  But  there  they  found  themselves  some- 
what in  the  same  difficulty,  as  electrical  lighting  was  in  its  in- 
fancy, and  very  little  or  no  attention  had  been  paid  to  the  col- 
lection of  statistics  with  regard  to  accidents  to  electric  light 
employes.  They,  therefore,  laid  down  this  basis  of  charging  a 
rate  to  the  electric  light  companies  :  To  consider  an  electric 
light  company  in  the  nature  of  an  ordinary  producer  of  any  arti- 
cle, and  to  add  to  that  a  certain  percentage  for  the  known  or 
unknown  risks  which  might  be  incidental  to  their  business.  They 
therefore  established  what  they  considered  to  be  a  fairly  reason- 
able rate  to  charge  the  electric  lighting  employers  in  order  to 
protect  them  with  regard  to  their  legal  liability  for  accidents  to 
employes.  But,  in  the  course  of  a  short  time,  they  found  that 
the  rate  was  inadequate.  They  found  that  several  serious  acci- 
dents occurred  amongst  their  policy  holders,  and  what  was  of 
greater  importance  to  them  in  carrying  on  their  business,  they 
found  that  the  prejudice  of  the  public,  which  was  aroused  by  the 
press  from  time  to  time,  whenever  an  accident  occurred,  for  in- 
stance, similar  to  those  which  occurred  in  New  York— they  found 
that  the  prejudice  which  existed  in  the  mind  of  the  public  was 
so  great  that  when  a  suit  was  brought  against  a  company  for 
an  accident  which  had  occurred  to  an  electric  light  employe, 
and  he  demanded  compensation  or  damages  from  his  em- 
ployer for  his  injuries,  it  was  utterly  impossible  to  cany 
that  case  before  a  jury  on  account  of  the    prejudice   which 
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i    in  the   minds  against   electric  light 

companies — it     -  -    iered  that   electric    light   companies 

were  earn::.;   on  egardless    of    the    dangers    by 

which  their  men  were  surrounded.  As  these  cases  went 
on  accumulating  we  were  compelled  asbusiness  men  to  con- 
sider what   «as  best  to  be  done.     First  of  all  we  had  to  pr 

-   1:  was  that  we  were  compelled 

rates   of  premium  by  nearly  one   hundred  per 

"  try  to  find  out  whether  we  could 

do  anythi:  E  About  a  better  state  of  things  with   regard 

companies,  and,  if  we  could  do 
hether  it  was  not  possible  to  reduce  the  rate  of  premium 
electric  light  companies.  We  accordingly  issued  a 
circular  to  our  policy  holders  (we  had  a  great  many  throughout 
the  United  States)  asking  them  to  send  us  copies  of  their  regu- 
lations for  the  guidance  of  employes  in  carrying  on  their  work, 
for  our  consideration  ;  and  we  told  them  that  we  contemplated 
submitting  those  regulations  to  an  eminent  electrical  authority 
with  a  vie  •  .    tee  same,  and  from  them  formu- 

latiog  -raple  regulations  which  might  have  the  effect  of 

minimizing  the  dangers  surrounding  the  operations  of  electric 
light  men.  We  received  many  replies  from  companies  which 
]  that  they  had  no  regulations  of  the  kind  at  all.  Others 
5  jlations.  but  we  found  that  they  did  not  cover 
the  whole  ground.  Others  sent  us  on  some  very  nice  regulat: 
The  result  was  that  we  found  that  there  was  no  general  kind  of 
action  existing  among  electric  light  companies  on  this  sub- 
ject. Therefore  it  was  with  a  great  deal  of  confidence  and  hope 
that  we  submitted  all  these  regulations,  and  the  matter  generally, 
to  Professor  Morton  for  his  consideration.  He  has  drawn  up  the 
set  of  regulations  which  have  been  read;  and  we  consider  them 
very  good.  We  also  requested  him  to  write  a  paper  for  the 
-  ieration  of  this  Convention.  Our  reason  for  doing  that 
was  this  :  That  we  thought  there  would  exist  at  this  Convention 
what  might  be  called  the  concentrated  essence  of  the  wisdom  of 
the  electric  light  companies:  and  we  felt  perfectly  sure  that  every- 
one connected  with  electric  light  companies  had  the  matter  of 
protecting  their  workmen  fully  at  their  hearts,  and  that  if  it  was 
pointed  out  to  them  that  by  adopting  a  few  simple  regulations 
they  could  prevent  human  suffering  and  prevent  the  sacrifice  of 
lives,  there  was  no  doubt  that  they  would  readily  join  with  us  in 
this  matter.    Now.  as  d  says,  possibly  these  regu- 

lations are  not  complete ;  but  thinks  that  among  you  gentlemen 
you  may  be  able  to  suggest  amendments  or  alterations  which 
will  make  them  thorough  and  complete  in  every  respect.  I  there- 
fore ask  you  on  behalf  of  my  company  if  you  will  kindly  lake 
those  regi-  a msideration  and  if  you  can  aid 

us.  either  individually,  or  as  an  association  to  complete  those 
regulations,  we  shall  think  it  a  great  favor,  and  you  may  rely  up- 
on it  that  when  they  are  adopted  and  brought  into  use  we  shall 
take  vatch  of  the  result  of  them  ;  and  if  the  result  is 

what  we  anticipate  it  will  be.  there  is  no  doubt  it  will  be  follow- 
ed up  by  a  reduction  of  premium,  i  Applau- 

The  President — The  subject  is  now  open  for  general  discus- 
Mr.  Francis.:.  > — 1  would  Mr.  Freeley  for  some  infor- 
mation with  reference  to  the  prices  that  he  charges  elecuic  g 
companies,  and  how  he  ci  workmen.  In  what  class 
do  you  put  electric  light  men  at  the  present  time  ?  How  do  you 
class  them — as  ordinary,  extra  hazardous,  or  special  ? 

Mr.  Freeley — We  have  no  classification  of  that  kind.  As  1 
stated,  we  started  out  to  fix  a  rate,  but  in  consequence  of  the 
cost  of  taking  care  of  the  cases  that  occurred,  we  have  been 
compelled  to  increase  that  charge  by  nearly  one  hundred  per 
cent. 

Mr.  Francisco — Suppose  that  I  want  to  insure  my  men  to 
day.  what  would  be  your  price  for  insuring  my  dynamo  men  ? 

Mr.  Freeley — You  do  not  quite  understand  the  system  of  in- 
surance. We  do  not  insure  the  workmen  of  electric  light  com- 
panies. 

Mr.  Francisco — You  simply  insure  the  employer  ? 

Mr.  Freeley — We  insure  the  employer. 

Mr.  Francisco — You  spoke  as  though  you  would  charge  the 
workmen  a  certain  price. 

Mr.  Freeley — I  think  I  did  not  say  a  word  about  the  work- 
men. 

Mr.  Francisco — That  is  why  I  could  not  quite  get  the  drift 
of  your  remarks.  Now,  on  the  employers  basis,  how  do  you 
classify  those  ? 

Mr.  Freeley — We  do  not  classify  them  at  all.  We  simply 
charge  a  rate. 

Mr.  Francisco — How  do  you  compare  that  rate  with  the  rale 
for  other  manufactur- 

Mr.  Freeley — The  rate  is  high,  and  we  consider  that  it  is 
higher  than  it  ought  to  be. 

Mr.  Francisco — Suppose  that  I  insure  my  own  company  with 
a  view  to  protecting  the  company  against  any  claim  which  can 
be  brought  for  accidents  to  workmen.  What  would  be  your  price 
as  you  stand  now? 

Mr.  Freeley — The  premium  is  based  upon  the  wages  or  upon 
the  payments.  We  should  charge  one  dollar  and  a  half  per 
cent. 

Mr.  Francisco — As  I  understand  this  electric  light  insurance 
business  (I  having  been  in  the  business  for  some  time,  and  have 
spent  twenty-five  years  in  the  insurance  business).  I  find  from 
his  statement  that  he  charges  a  dollar  and  a  half  to  insure  me 
against  any  claim  that  my  employes  may  make.  I  have  been 
running  a  station  where  for  five  years  we  have  not  had  an  acci- 
dent of  any  description.  Why  should  we  pay  for  protecting 
ourselves  against  the  claims  of  these  men  nearly  double  what 
other  manufacturers  would  pay  for  the  same  p ■- 
is  what  1  would  like  to  have  'explained.  It  is  a  fact  that  I  can 
insure  a  quarry  company,  employing  a  thousand  workmen,  for 
less  than  half  what  you  say  you  would  be  obliged  to  charge  me 
for  protecting  the  employes  of  an  electric  light  company.  In 
the  quarry  the  men  are  certainly  exposed  to  very  great  dar.  _ 
and  several  of  the  quarry  men  have  been  killed  during  the  verv 
time  that  our  station  has  been  running  with  no  accidents  at  all. 
I  claim  that  if  a  station  is  properly  prepared,  and  the  lines  are 
properly  run,  there  is  no  more  danger  of  running  an  electric 
light  station  than  there  is  in  any  other  ordinary  business — that 
is.  in  any  busir.  u  would  classify  them  as  an  ordinary 

risk.     Why.  tin  j]d   electric    light    men  and  electric 

light  stations  be  called  upon  to  pay  additional  premiums,  just  as 
they  were  by  insurance  companies  on  account  of  extra  hazards, 
when  really,  if  things  are  properly  arranged,  there  is  no  such 
hazard  ?  There  is  no  danger  of  that  kind  if  the  w-iring,  and 
everything  else,  is  properly  done — or  no  more  danger  than  there 
is  in  any  other  business.  Of  course  accidents  will  happen  in 
every  kind  of  business,  but  I  am  speaking  now  of  the  general 
risks.     He  says  in  this  report  that  about  sixteen  and  one  half  per 


cent,  out  of the 91  cases  were  caused  by  accidents.  Why  should 
electric  light  men  pay  for  91  per  cent,  when  there  is  only  16  per 
cent,  needed  bv  their  occurrence  ?  Why  should  we  charge  the 
whole  liability  off  to  the  electric  light  department  instead  of  giv- 
ing them  the  benefit  of  low  rates  ?  I  am  practically  interested 
in  this  matter,  because  I  have  men  employed  there  that  come 
under  this  verv  point,  and  if  it  is  such  a  dangerous  piece  of  busi- 
ness I  am  liable  to  be  called  upon  any  day  to  put  up  for  injuries 
received  bv  the  men,  and  not  only  that,  but  I  am  under  contract 
at  mv  place  to  protect  that  place  absolutely  from  all  dangers  of 
every  description  occasioned  by  my  works,  whether  to  the  men, 
or  to  the  department.  As  a  matter  of  course  if  we  have  to  do 
that  we  want  to  protect  ourselves  by  insurance,  and  we  feel  that 
we  ought  to  have  a  rate  commmensurate  with  the  risk,  and 
which  would  give  us  the  same  benefit  which  others  derive  from 
the  business.     (Applause.) 

Mr.  Alexander — I  offer  this  resolution  : 

Resolved.  That  it  is  the  sense  of  this  association  that  a  copy  of 
the  rules  prepared  by  Professor  Morton,  as  embodied  in  the 
paper  read  before  the  meeting  to-day,  ought  to  be  conspicuously 
posted  in  everv  electric  light  station. 

The  resolution  was  seconded  and  unanimously  adopted. 

The  President — Are   there  any  further  remarks  on  that  sub- 

Mr.  E.  A.  Am-  g—  .r.asmuch  as  my  company  has  insur- 
ance for  its  employes  I  was  interested  in  the  statement  that  was 
made,  and  particularly  interested  in  the  statistics  that 
in  the  paper  read  before  us.  I  don't  know  whether  it  is  at  all  possi- 
ble for  us  to  make  such  reports  to  this  association  as  will  assist  the 
various  companies  giving  employers  assurance  or  not ;  but  if  it 
is  I  think  we  ought  to  do  it.  For  over  five  years  we  have  ope- 
rated our  station  and  have  had  no  accident  of  any  kind,  with 
but  one  single  exception.  I  believe  that  a  door  of  the  boiler- 
room  fell  down  on  one  of  our  employes  and  hurt  him  somewhat, 
but  vou  would  hardly  charge  that  against  the  electric  light 
tion!  The  company  insuring  us  told  us  last  week,  when  our 
policy  expired,  that  they  would  require  double  the  amount  of 
premium  that  we  had  paid,  being  an  advance  of  one  hundred 
per  cent.  ;  but  90  far  as  I  have  been  able  to  see  there  has  been 
no  warrant  for  that  increase  in  the  accidents  which  actually  have 
occurred  ;  and  made  in  this  paper  fully  justifies  the 

conclusion  that  I  reached.  A  representative  of  the  company 
says  -hat  because  of  the  ignorance  and  the  prejudice 

concerning  this  very  subject  the  companies  have  been  compelled 
to  pay  largelv  in  excess  of  what  they  ought  to  pay.  Now,  it 
strikes  me  that  on  such  grounds  there  can  be  very  little  justifi- 
cation raising  the  rate  as  it  has  been  raised  upon  us ;  but  still 
the  rate  is  raised.  We  who  wish  to  be  assured  must  pay  that 
rate.  If.  bv  the  observance  of  these  rules,  the  sixteen  and  one- 
half  per  cent,  can  be  further  reduced,  then  it  is  well ;  if.  how- 
ever, by  a  careful  examination  by  the  officers  of  this  association, 
it  can  be  shown  that  the  accidents  in  electric  light  stations  are 

-  -  proportionately,  than  in  other  stations,  merely  because  the 
men  are  more  careful,  dealing  as  they  do  with  dangerous  things, 
merely  because  the  men  are  more  watchful,  having,  as  they  do 
have,  graver  responsibilities,  then  we  ought  to  have  the  full 
benefit  that  other  companies  get  in  their  insurance.  The  quarry 
men  that  Mr.  Franc:-  f  are  certainly  in  much  greater 

danger  than  are  the  men  employed  in  electric  light  stations.  I 
think  that  every  man  connected  with  an  electric  light  company 
will  claim  that,  and  can  successfully  maintain  it.  Therefore  it 
seems  to  me  that  if  by  any  suggestions  that  can  be  made  he-  — 
how  it  shall  be  done  I  cannot  0  -  \  -  -  —but  if  by  anything 
that  we  can  do  we  can  give  full  and  accurate  reports  of  every 
accident  and  of  every  difficulty  that  occurs  in  all  our  stations,  so 
as  to  convince  these  assurance  companies  that  there  is  very  little 
danger  to  employes,  we  can  in  that  way  do  a  great  thing  and  a 
good  thing  for  our  companies.  I  would  be  glad  to  see  a  proper 
nnittee  take  that  matter  in  charge  and  dense  some  proper 
means  for  carrying  this  into  effect ;  and  I  presume  that  within 
the  range  of  what  the  secretary  can  do  he  will  gladly  do.  with 
such  assistance  as  the  members  of  the  association  can  render. 

The  President— It  will  be  entirely  competent  and  within  the 
scope  of  the  duty  of  a  standing  committee  which  we  have,  the 
Committee  on  Data,  to  inquire  into  this  matter  and  report  at 
the  next  convention  if  the  convention  choose  to  order  it  done. 

Mr.  Armstrong — That  being  the  case.  Mr.  President.  I  move 
that  the  Committee  on  Data  be  requested  to  examine  into  and 
report  all  accidents  happening  in  electric  light  stations,  and  to 
what  they  may  be  attributed.  Let  the  Secretary  put  that  in 
proper  language.     The  motion  was  carried. 

President — Are  there  any  further  remarks  ? 

Mr.  Seely — Mr.  President,  before  you  close  the  subject  of  Profes- 
-  -  Morton's  paper.  I  move  that  a  vote  of  thanks  be  extended  to 
Professor  Morton  for  his  valuable  paper  and  that  the  Secre- 
tary be  instructed  to  print  the  same  in  the  proceedings.  The 
motion  was  seconded  and  carried. 

The  President — Of  course  the  Secretary  is  instructed  to  present 
a  copy  of  the  vote  to  Professor  Morton. 

Mr.  Cutter  of  Chicago  will  now  present  the  report  of  the 
Committee   on   National  Insurance  Rules.     (Applause.) 

Mr.  Cutter  read  the  report  as  follows  : 

REPORT    OF    COMMITTEE    ON    NATIONAL    INSUR- 
ANCE   RULES. 

Mr.  President — Gentlemen  :    Your  committee  have,  at  this 
n  simply  to  report  progress,  as  the  object  for  which  it 
rs  itself  appointed  has  not  been  completed,  viz.,  the  codifica- 
tion of  a  set  of  rules  regarding  electric  light  and  power  installa- 
-  which  shall  become  national  in  character,  and  be  used  in- 
stead of  the  many  sets  put  forth  by  the  different  insurance  asso- 
ciations throughout  the  country. 

We  have  written  the  following  letter  to  many  insurance  asso- 
ciations throughout  the  United  S: 

Chicago,  111..  April  S,  1890. 

Dear  Sir  :    At  the  last  meeting  of  the  National  Electric  Light 
■ciation,  in  Kansas  City,  a  committee  was  appointed  to  select 
delegates  or  representatives  from  the  different  insurance  associa- 
tions in  the  country,  and  also  from  the  electric  light  companies, 
to  a  national  electric  insurance  committee.     This  committee  will 
-  -  '.even  or  thirteen  members,  the  majority  to 

be  insurance  men.  They  are  to  devise  a  set  of  insurance 
concerning  electric  light  installation,  which  shall  be  enforced  all 
the  country.  It  is  found  at  present  that  different  rules  are 
in  force  now  in  different  parts  of  the  country,  and  in  many- 
places  two  sets  of  rules,  n.  ess  conflicting,  cover  the  same 
territory.  We  hope  to  remedy  the  evil  of  this  by  devising  one 
set  and  have  this  set  supported  by  insurance  men  throughout  the 
United  States. 

In  order  to  have  these  rules  the  best  for  the  purpose,  they 


should  represent  the  average  opinion  of  the  various  men  who 
have  had  experience  in  this  particular  line,  and  also  who  repre- 
sent the  different  interests  involved.     It  is  our  aim  to  get  a  c 
mittee  thoroughly  well  balanced  as  to  the  conflicting  inter- 
so  that  the  resultant  opinion  of  them  all  will  be  so  strong  a- 
pression  of  the  best  methods  for  electric  work  as  to  mee: 
support  of  all  the  insurance  people  and  the  electric  light  neople    ' 
also. 

We  wish  you  would  name  your  choice  as  a  representative  upon  ; 
this  committee.  We  are  already  accumulating  a  great  deal  of  1 
information  on  insurance  rules  all  over  the  world,  so  that  when    1 

-  committee  hold  their  meeting  they  will  have  the  work  so  far 
advanced  that  a  good  set  of  rules  can  be  arranged  without 
much  delay. 

As  there  are  many  electric  light  inspectors  who  have  had  vaa-    | 
able  experience  and  understand  the  subject  pretty  well,  whoa    1 
we  expect   to  have  upon  this  committee,  we  feel  that  such  com- 
mittee  will  be  a  great  benefit  both  to  insurance  and  electric 
interests.     It  is  our  ambition  to  have  this  committee  so  carefully 
selected  that  it  will  become   a  body  of  referees  to  settle  all  im- 
portant questions  arising  in   relation  to  proper  electric  work.    1 
We  trust  you  will  realize  the  importance  of  this,  and  gi 
prompt  and  careful  attention,  and  be  prepared  to  support  the 
decision  of  such  a  committee. 

Hoping  to  hear  from  you  soon,  and  to  have  your  support  in  1 
this  valuable  work,  we  remain. 

Yery  respectfully  yours, 

Geo.  Cutter, 
Chairman  Ins.  Com.  N  .  E.  L.  A. 

The  answers  to  these  letters  were  almost  universally  favorable, 
and  contained  many  expressions  of  appreciation  on  the  part  of 
the  insurance  people  of  the  efforts  made  by  this  Association  to 
work  in  harmony  with  them  in  devising  these  rules  and  in  ad- 
vancing information  leading  towards  good  and  safe  construc- 
tion. 

can,  of  course,  readily  understand  that  it  has  occupied 
much  time  and  correspondence  to  determine  just  what  associa- 
tions to  approach,  and  how  to  approach  them,  and  get  them  to 
fully  understand  our  object  in  order  that  they  should  send  a  re- 
presentative to  act  upon  this  committee.  As  a  result  of  this 
work  we  have  the  pleasure  of  informing  you  that  the  following 
gentlemen  have  come  to  Cape  May  as  representatives  of  the  var- 
ious associations  and  companies  named  : 

COMMITTEE    ON    NATIONAL    INSURANCE    RULES. 
George  Cutter,  Chairman. 

;.any.  Represent*' 

Edison \Y.  .lenks. 

Thomson-Houston J.  R.  Lovejoy. 

Westinghouse P.  H.  Alexander. 

Engineering  Finns T.   Carpenter  Smith. 

Electrical  Supplies George  Cutter. 

Philadelphia  Bd.  of  Fire  Under- 
writers   Wm.  McDevitt, 

New  York  Bd.  of  Fire  Under- 

w  riters Wm.  Dol  Boughtou. 

-n.  of  the  Mid- 
dle Dept H.  O.  Kline 

National   Bd.    of   Fire    Under- 
writers N.  Y A.  A.  Anderson. 

tated  Factory  Mutual  Ins. 
Co..  Boston Capt.  Brophy. 

Boston  Board   of   Fire    LTnder- 
writers  F.  C.  Cabot. 

Western    Union    Fire     Under- 
writers Ass'n C.  E.   Bliven. 

Cleveland  &  Chicago  Boards John  P.  Barrett. 

-  I^ouis  Board Robert  H.  McMath. 

Central  Station  Insurance S.  E.  Barton. 

„      _,     . ,  .       „ .  CM.  Goddard, 

New  England  Ins.  Exchange ■  North 

Southeastern  Tariff  Association Jno.  5   Alfred. 

Underwriters  Association  of  N. 

Y.    State Babcocfc. 

These  gentlemen  have  been  in  session  most  of  the  time  for 

-  -ral  days  discussing  the  different  rules,  and  laboring  to  Owl 
line  a  frame-w  •  ~ak.  or  what  they  term  generic  rules. 
It  was  the  general  feeling  that  these  rules  should  be  made  con- 
cise, and  as  few-  as  possible,  and  still  cover  the  Dasic  principles 
of  good  work. 

Your  committee  have  the  pleasure  of  stating  to  you  that  the 
insurance  representatives  were  quite  generally  agreed  with  a  feel- 
ing of  good  will  toward  electric  light  and  power  installation,  and 
they  do  not  fee!  afraid  of  them. 

The  deliberations  upon  this  set  of  rules  have  been  referred  to 
a  sub-committee  for  further  study,  both  to  eliminate  any  mis- 
taken positions,  and  also  to  frame  them  in  proper  wording. 

They  have  also  taken  the  necessary  steps  to  communicate  with 
one  another  for  the  purpose  of  arranging  these  rules  so  they  caa 
meet  the  approval  of  the  different  representatives  and  be  ad. ::  ted 
in  place  of  the  rules  now  in  force.  It  is  the  opinion  of  these  gen- 
tlemen that  this  work  will  be  accomplished,  and  that  they  will 
enable  your  committee  to  report  to  the  next  meeting  of  this  Asso- 
ciation the  uniform  set  of  rules  that  you  have  wished  for,  and 
also  that  they  will  be  supported  by  the  various  insurance  associa- 
tions. 

It  was  voted  at  the  last  meeeting  that  we  should  express  toyoa 
their  appreciation  of  your  efforts  to  work  in  harmony  with  them 
in  this  direction  and  assure  you  of  their  good  will  and  reciprodB 
of  feeling  in  the  same  line. 

committee  have  also  corresponded  with  various  E. 
authorities  to  learn  their  methods  of  inspection,  and  also  to  se- 
cure copies  of  the  rules  they  have  in  force,  and  we  have  in  oar 
possession  various  sets  of  rules  from  England.  France,  Germany 
and  Italy,  and  these  sets  of  rules  with  their  accompanying  infor- 
mation will  probably  influence,  to  a  considerable  extent,  the  rule* 
which  we  will  adopt.  The  force  of  this  can  be  especially  a) 
ciated  by  quoting  part  of  the  report  of  the  Committee    n  L 

Heating  and  Patents,  appointed  by  the  National  Board  of 
t  Underwriters,  which  report  was  presented  to  the  NatioBB 
Board  last  winter. 

'The  great  problem  before  us  to-day,  however,  is  the  manage- 
ment of  the  various  systems  of  elect:        _"••_- 

v  from  fire.  When  such  lights  were  first  introduced,  under- 
:ulated  themselves  that  at  last  the  long  songg 
means  of  illumination  without  danger  had  been  found.  No 
matches,  no  kerosene  explosions,  no  swinging  gas  brackets  would 
hereafter  vex  them,  but  a  steady,  safe  and  brilliant  light,  which 
could  do  no  possible  harm,  had  come  among  us  and  all  were 
happv. 

It  did  not  take  many  months,  however,  to  discover  that  the 
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electric  light  was  not  the  harmless  thing  we  had  imagined,  but 
that  it  was  a  prolific  source  of  danger,  and  its  introduction  has 
cost  the  insurance  companies  more  than  any  method  of  lighting 
hereiofore  in  use.  It  has  come  to  stay,  and  some  time  it  will 
probably  be  as  safe  as  any  light  in  use,  but  our  knowledge  of  its 
properties  and  of  its  management  must  be  vastly  increased  before 
that  time  appears.  We  see  the  danger  but  as  yet  are  too  igno- 
rant to  point  out  the  remedy.  What  yesterday  seemed  a  safe 
method  of  installation,  to-day  proves  dangerous,  and  what  we 
regard  as  safe  to-day  is  likely  to  develop  danger  to-morrow. 
We  can  only  wait  and  study." 

For  a  number  of  years  the  National  Board  has  followed  the 
action  of  the  New  York  Board  in  the  matter  of  rules  of  regulat- 
ing electric  light  equipments.  These  rules  were  revised  and  re- 
issued by  that  Board,  January  15,  1890,  and  it  is  recommended 
that  they  be  adopted  by  this  body  as  thus  revised,  and  promul- 
gated to  members. 

In  this  connection  it  is  proper  to  say  that  the  National  Elec- 
tric Light  Association,  in  a  letter  appended  to  this  report,  asks 
the  National  Board  to  nominate  a  representative  upon  a  com- 
mittee to  be  drawn  from  bodies  of  underwriters  and  electrical 
experts  in  different  parts  of  the  country,  to  devise  and  recom- 
mend rules  for  electric  light  installations,  which  shall  be  uni- 
form throughout  the  land,  and  tend  to  throw  safeguards  about 
the  use  of  such  lights.  Your  committee  recommends  that  the  in- 
vitation be  accepted  and  a  representative  appointed.  Cer- 
tainly, nothing  but  good  can  come  out  of  the  deliberations  of 
such  committee,  and  it  is  necessary  that  we  should  in  every 
way  increase  our  knowledge  of  what  has  become  so  important  a 
factor  in  our  business,  and,  if  possible,  remove  some  of  the  dan- 
gers now  attending  it. 

Precisely  what  is  expected  of  this  committee  in  regard  to  the 
third  topic  named  in  the  report,  viz:  "  Patents,"  they  are  un- 
able to  say,  but  nothing  in  this  department  has  been  brought 
before  them  which  seems  to  require  any  report. 

And  then  to  show  the  opposite  opinion  held  by  insurance 
companies  in  Europe  as  well  as  many  in  this  country.  The 
Phcenix  Fire  Office  rules  of  London  were  issued  in  1882,  and 
their  edition  of  1889  contains  the  following  statement,  viz  : 
I  Notwithstanding  the  number  of  years  that  these  rules  have 
been  in  force  not  a  single  fire  has  yet  occurred  from  any  elec- 
tric installation  that  has  been  placed  up  in  compliance  with 
them.  The  electric  light  is  the  safest  of  all  illuminants.  and  is 
preferable  to  any  other  when  the  installation  has  been  thoroughly 
well  put  up." 

The  electric  light  and  power  interests  are  of  great  importance 
in  Italy,  and  the  only  rules  in  force  in  that  country  are  those 
established  by  the  government  to  protect  its  telegraph  and  tele- 
phone circuits.  There  are  no  insurance  rules  in  Italy,  and  no 
insurance  inspection  of  electrical  installations,  and  places 
lighted  by  electric  lights  have  a  benefit  or  a  diminished  rate. 

In  conclusion,  gentlemen,  your  committee  respectfully  ask 
for  more  time  to  complete  their  work. 

On  motion  the  report  was  ordered  received  and  filed  and  the 
Committee  continued. 

Mr.  Duncan — Mr.  Chairman,  before  we  pass  that  subject — is 
that  paper  open  for  discussion  ? 

The  President — The  report  of  the  Committee  ? 

Mr.  Duncan — There  is  a  statement  made  in  that  report  to 
which  I  desire  to  call  the  attention  of  the  Chairman  of  that 
Committee  :  that  the  Committee  place  themselves  on  record  as 
making  the  statement  to  this  Association  that  electric  lighting  up 
to  the  present  time  is  the  most  dangerous  illuminant  in  this  coun- 
try ;  and  in  the  latter  part  of  the  same  report,  since  1882,  in 
England,  they  make  the  statement  that  it  is  the  safest  illuminant 
in  the  country  ?    Is  that  correct  ? 

Mr.  Armstrong — That  is  a  quotation. 

Mr.  Duncan — Where  is  the  quotation  from  ?  That  is  what  I 
am  trying  to  get  at. 

Mr.  Armstrong — The  National  Board  of  Underwriters. 

Mr.  Duncan — That  is  the  insurance  standpoint.  The  last 
statement  made  is  based  upon  what  ? 

Mr.  Cutter — That  is  a  quotation  from  the  last  edition  of  the 
Phoenix  Fire  Office  Rules. 

Mr.  Duncan — In  other  words,  the  two  statements  upon  which 
the  Committee's  report  stands  are  from  two  standard  authorities 
upon  insurance  matters,  one  diametrically  opposite  to  the  other. 
That  is  the  point  that  I  want  to  bring  out  before  this  body  to 
show  you  that  while  we  are  organizing  a  committee,  as  I  under- 
stand by  that  report,  the  majority  of  whom  shall  be  constituted 
of  insurance  men,  to  consider  rules  which  shall  be  favored  and 
referred  to  this  body  for  adoption,  yet  upon  their  own  statement 
in  different  countries  they  present  diametrically  opposite  views. 
I  hope  therefore  that  this  Committee  in  its  pursuit  of  facts  and 
in  its  pursuit  of  knowledge  will  so  sift  the  insurance  statements 
that  when  they  come  before  this  body  again  they  will  be  able  to 
say  from  their  own  standpoint  what  are  facts  and  what  are 
not. 

The  President — Are  there  any  further  remarks  on  this 
subject  ? 

Mr.  Alexander — Mr.  President,  perhaps  the  reason  why  the 
Phcenix  rules  show  such  good  results  is  because  on  the  very  first 
page  is  printed  a  very  terse  sentence  and  very  much  to  the 
point.  It  says,  ■'  In  examining  your  tenders  for  work  from  dif- 
ferent electric  companies  be  careful  not  to  accept  the  lowest  ten- 
der until  you  have  thoroughly  examined  all,  and  find  that  the  work 
will  be  done  just  as  good,  at  the  lowest  figure,  as  the  highest 
given."  This  short  sentence,  or  one  using  similar  language,  is 
printed  on  the  first  page,  and  owing  to  that,  perhaps,  they  have 
had  such  good  results  with  their  rules.     (Applause.) 

Mr.  Barton — Mr.  President,  there  seems  to  be  a  little  bit  of 
misunderstanding  on  the  part  of  my  friend,  Mr.  Duncan  in  rela- 
tion to  the  quotations  in  that  paper.  It  has  become  to  my  mind 
so  chestnutty  that  it  is  hardly  worth  replying  to.  The  report  of 
the  National  Board  of  Underwriters  which  was  quoted  in  the 
the  paper  is  the  most  assinine  conglomerate  mass  of  stuff  that  I 
ever  read.  (Laughter).  I  have  taken  the  trouble  to  express 
myself  upon  the  subject  and  those  who  can  read  have  had  an 
opportunity  to  read.  My  friend  Mr.  Foote  has  done  the  same. 
The  whole  basis  for  the  statement  made  in  that  report  was 
founded  upon  the  supposition,  upon  the  assumption,  that  the 
one  great  fire  in  Boston,  last  November,  was  due  to  electrical 
causes  ;  and,  Mr.  Chairman,  there  is  not  a  shadow  of  foundation 
for  that  assumption  (applause),  not  a  shadow  ;  and  I  make  the 
statement  boldly  and  challenge  any  refutation  of  it.  That  fire  cost 
the  insurance  companies  something  like  three  and  a  half  or  four 
millions  of  dollars.  It  swelled  the  loss  in  a  certain  statistical  paper 
that  was  published  here  in  this  country  as  to  fire  losses — it  swelled 
the  losses  of  those  tables  chargeable  to  electric  lighting  more  than 
five  hundred  per  cent.  ;  still  it  was  only  one  fire,  only  one  inci- 
dent, and  that  one  incident  was  without  any  foundation  of  au. 
thority.     Those  are  the  facts.     The  number  of  fires  which  oc. 


curred  last  year  was  only  seventy-three  ;  the  number  of  reported 
fires  I  would  say,  from  electrical  causes,  was  only  seventy-three, 
as  compared,  I  believe,  with  one  hundred  and  nineteen  the  pre- 
vious year  for  the  whole  United  States.  The  number  of  fires 
actually  twenty-five  or  forty  per  cent,  less;  the  amount  of  loss 
attributed  to  fires  five  hundred  per  cent,  greater.  And  as  I  have 
repeatedly  made  the  statement,  if  that  kind  of  reckoning  is  fair 
and  is  right,  why,  then  you  may  fairly  say  that  a  cow  and  a 
lantern  is  the  most  prolific  source  of  danger  that  is  known,  be- 
cause they  burned  up  the  city  of  Chicago  with  two  hundred 
millions  of  dollars.  (Laughter  and  applause.)  I  do  not  think 
it  necessary  to  say  anything  further.  The  whole  subject  of  the 
report  of  the  National  Board  of  Fire  Underwriters  of  New  York 
is  not  worth  talking  about.  I  am  ashamed  of  my  profession 
that  ever  such  a  report  should  have  emanated  from  it.  (Ap- 
plause.) 

Mr.  Mason — Mr.  President,  this  seems  to  be  a  case  where, 
more  than  any  of  which  I  have  had  knowledge,  the  doctors  dis- 
agree. It  does  seem  to  us  as  if  the  insurance  people  had  not 
much  confidence  in  each  other's  judgments.  (Laughter).  An 
insurance  man  characterizes  the  report  of  the  largest  insurance 
organization  perhaps  in  America  as  "assinine,"  and  we  are  all 
cheering  him  ;  and,  if  it  will  be  taken  in  the  pleasant  way  in 
which  I  speak  of  it,  I  rather  think  it  is  a  fact  that  insurance  men 
enjoy  hugely  disagreeing  with  each  other.  I  rather  think  that 
our  good  friends,  the  gentlemen  who  represent  the  insurance 
companies  who  have  been  making  rules  for  us,  think  each  other 
to  be  considerably  long-eared  ;  at  least  I  have  had  a  suspicion 
that  they  did,  and  I  have  sort  of  pitied  my  good  friend,  the 
chairman  of  this  committee,  who  has  had  to  sit  while  these  fel- 
lows have  been  around  that  committee  which  he  has  called 
together.  I  have  wished  that  I  might  ha'e  been  in  and  seen 
what  sort  of  a  menagerie  it  was.  I  looked  in  the  door  but  I  was 
frightened  and  got  out.  (Laughter).  Now  Mr.  President,  I 
have  this  thought  coming  over  me.  We  appointed  a  committee 
last  year,  the  committee  of  which  Mr.  Cutter,  the  chairman,  has 
just  made  a  report.  We  had  a  more  or  less  definite  thought  in 
our  minds  as  to  the  scope  of  that  committee's  work.  They  have 
done  a  work  undoubtedly  valuable  and  one  that  must  live  and 
must  go  on.  Yet  I  have  been  questioning  whether  this  Associa- 
tion does  not  want  to  do  something  itself  and  of  itself ;  whether 
it  does  not  consider  itself  perfectly  competent  to  do  that  work  ;  and 
I  have  thought  of  formulating  something  like  this,  for  instance, 
taking  it  for  granted,  if  1  may,  that  this  body  desires  to  express  it- 
self on  this  matter  of  rules  :  Resolved,  that  this  committee  be  in- 
structed, having  heard  from — I  cannot  call  it  a  sub-committee, 
but  this  large  committee  which  is  to  consider  rules — having 
heard  from  them,  that  our  committee  be  instructed  to  give  us 
independently  a  set  of  rules  which  it  recommends,  whether  they 
be  the  same  that  shall  be  adopted,  or  whether  they  be  changed 
less  or  more — that  they  give  us  a  set  of  rules  which  they  can 
recommend,  and  we  will  consider  them  here.  I  offer  that  as  a 
resolution.     I  will  put  it  in  writing,  if  you  please,  afterwards. 

Mr.  Alexander — Mr.  President,  in  the  interest  of  fair  play, 
I  want  to  say  that  there  are  several  gentlemen  here  who 
have  come  many  miles,  insurance  men,  who  do  not  consider 
that  they  have  a  right  to  the  floor,  being  merely  here  on 
complimentary  tickets.  The  gentleman  wh  >  has  spoken,  Mr. 
Barton,  is  a  member  of  the  Association.  1  think  it  would 
be  merely  fair  play  to  permit  these  gentlemen  to  express  their 
ideas.  The  Secretary  of  the  National  Board  unfortunately 
has  gone  off  this  afternoon,  before  this  report  was  read,  and 
is  not  present.  I  see  other  gentlemen  present,  insurance 
men,  who  are  well  able  to  take  care  of  his  side  of  the  ques- 
tion. But  before  you  call  upon  them  I  want  to  say  that  I 
have  found  these  gentlemen,  not  as  Dr.  Mason  has  described 
them,  when  I  sat  with  them  three  long  days,  but  rather  in- 
clined, many  of  them,  I  will  say,  inclined  to  do  the  best  they 
can  in  our  favor.  In  fact,  one  inspector  said  this — and  he  is 
an  inspector  well  known,  Mr.  Goddard  of  Boston — "  If  you 
and  Mr.  Jenks  and  Mr.  Lovejoy  say  that  my  rules  are  wrong 
I  will  consider  that  they  are  wrong  unless  I  can  present  an 
argument  and  convince  you  that  I  am  right,  because  you 
have  had  experience  in  the  business  which  I  have  not  had." 
I  think  that  is  a  very  fair  statement.  I  have  heard  two  or 
three  other  gentlemen  express  a  similar  statement.  They 
said,  "  We  want  to  do  the  best  we  can."  Some  of  them 
were  electricians  ;  some  were  inspectors  ;  but  the  inspectors 
that  were  there  always  all  of  them  were  perfectly  willing  to 
abide  by  any  fair  rules  made  by  a  good  body  of  men.  I  did 
not  intend  to  speak  on  the  question  when  the  report  came 
up.  I  have  sat  with  them  and  in  justice  to  those  who  are 
absent  now  I  think  I  ought  to  make  that  statement ;  and  I 
hope  the  President  will  give  the  floor  to  the  gentlemen  who 
are  present  representing  insurance  interests  and  who  have 
came  a  long  distance.  I  see  a  gentleman  here  from  Alabama 
and  one  from  St.  Louis,  who  have  come  here  for  that  pur- 
pose. 

The  President — The  motion  now  before  the  house,  made 
by  Dr.  Mason,  is  that  our  Committee  be  instructed  and 
directed  to  report  at  the  next  Convention  a  set  of  rules  which 
will  be,  if  found  proper,  adopted  by  the  National  Associa- 
tion, and  by  the  National  Association  recommended  to  the 
insurance  interests  of  this  country  and  to  all  who  are  install- 
ing and  using  electric  light.  Does  that  express  the  sense  of 
your  motion  ? 

Mr.  Mason — Yes,  sir.  I  don't  want  what  this  Committee 
may  do.  This  Committee  that  has  been  proposed  is  certainly 
not  in  any  way  responsible  to  this  body ;  we  have  a  Com- 
mittee that  is;  and  I  wanted  to  relieve  our  Committee  from 
any  embarrassment  they  might  be  under.  Whatever  this 
large  Committee  may  develop  (and  let  us  suppose  it  will  be 
the  wisest  thing)  we  want  the  wisdom  of  our  Committee  after 
that  Committee  has  got  all  the  help  it  can  get ;  and  I  want 
them  to  make  a  report  for  which  they  will  be  responsible 
and  report  to  us  and  we  will  act  upon  it.  I  will  ask  also, 
for  the  enlightenment  of  the  body,  that  the  Secretary  will 
give  us  the  names  of  the  gentlemen  of  this  Association  as- 
sociated with  Mr.  Cutter  on  this  Committee,  that  we  may 
know  who  the  Committee  is. 

Mr.  Seely — Mr.  President,  I  offer  an  amendment. 
Mr.  Mason — May  we  have  the  information  that  I  call  for? 
I  call  for  the  information  so  that  we  may  speak  intelligently. 
The  President— Mr.  Seely. 


Mr  Seely — I  move,  sir,  that  the  Chair  appoint  a  new 
Committee  to  formulate  rules  and  regulations  governing  the 
installation  of  electric  light  and  that  the  members  of  that 
Committee  shall  be  active  members  of  this  Association. 

The  President — Dr.  Mason,  there  is  an  amendment  offered 
to  your  resolution.     Will  you  accept  the  amendment  ? 

.Mr.  Mason— I  beg  the  gentleman's  pardon.  I  was  writ- 
ing and  did  not  hear  it. 

The  President — Mr.  Seely  offers  as  an  amendment  to  your 
resolution  that  the  Chair  appoint  a  new  Committee  who  shall 
formulate  a  set  of  rules  to  be  reported  to  this  Association 
and  by  them  adopted  if  found  proper. 

Mr.  Mason — If  the  Chair  will  allow  me  I  would  like  to 
suggest  through  you  to  Mr.  Seely  that  we  ought  to  know 
who  this  Committee  is.  Perhaps  it  is  the  very  choicest  sort 
of  a  Committee.  I  don't  know  the  names  of  the  Committee, 
except  the  Chairman. 

Mr.  Seely — I  offered  my  resolution  before  those  names 
are  read. 

Mr.  Mason — You  want  to  hear  the  names  ? 
Mr   Seely — That  is  why  I  made  my  motion. 
Mr.  Mason — Because  you  did  not  want  to  know  ? 
Mr.  Seely — I  do  know. 

Mr.  Mason — If  Mr.  Seely  proposes  the  amendment  we 
will  vote  upon  it.  There  is  no  need  of  my  accepting  it  or 
rejecting  it. 

Mr.  Storke — Mr.  President,  before  the  appointment  of  a 
new  Committee  a  motion  for  the  discharge  of  the  old  Com- 
mittee would  be  in  order. 

Mr.  Cutter — Mr.  President,  as  Chairman  of  that  Commit- 
tee I  would  like  to  say  a  word  in  relation  to  that  resolution. 
Do  I  understand  that  Dr.  Mason's  resolution  is  now  before 
the  house  ? 

The  President — Xo,  Mr.  Seely's  amendment. 
Mr.  Mason — I  did  not  accept  the  amendment. 
The  President — I  asked  if  you  accepted  it. 
Mr.  Mason — I  did  not,  simply  for  the  reason  that  it  is  in- 
dependent of  my  motion  and  may  stand  by  itself. 

Mr.  Storke — Mr.  President,  I  call  for  a  ruling  on  a  point 
of  order.  As  I  understand  the  resolution  adopted  a  few 
moments  ago  the  report  was  accepted  and  the  old  Commit- 
tee continued.  Before  the  appointment  of  any  new  Com- 
mittee a  motion,  to  be  in  order,  should  be  for  the  discharge 
of  the  old  Committee. 

Mr.  Duncan — I  beg  pardon  of  the  Association  for  raising 
this  issue,  but  I  was  trying  to  get  at  a  question  of  fact  and  I 
did  not  see  any  other  way  ;  I  did  not  know  whether  that  was 
the  final  disposition  of  it  or  not. 

The  President — The  Chair  will  sustain  the  gentleman's 
point  of  order. 

Mr.  Duncan — Then  having  voted  in  the  affirmative  I 
make  a  motion  to  reconsider  the  action  on  that. 

The  President — There  is  a  motion  now  before  the  house. 
Dr.  Mason's  motion  is  now  before  the  house. 

Mr.  Seely — May  I  ask  if  Dr.  Mason's  motion  is  now 
prevailing  before  the  house  ? 

The  President — He  is  putting  it  in  writing  now. 
Mr.    Mason — I    beg   pardon.     I   shall    not   change    the 
phraseology  at  all. 

The  President— Dr.  Mason's  motion  is  made,  and  I  think 
I  heard  the  second.  The  question  is  on  Dr.  Mason's  mo- 
tion to  instruct  our  Committee  to  report  a  set  of  rules 
which  they  would  recommend  this  Association  to  adopt, 
which  this  Association  in  turn  will  consider  if  satisfied  with 
the  rules,  and  will  pass  them  and  recommend  them  to  the 
insurance  and  electric  light  interests  of  the  country.  Any 
remarks  on  that  motion  are  in  order. 

Mr.  Cutter — Mr.  Chairman,  I  will  first  undertake  to  ex- 
plain to  one  gentleman  who  has  asked  about  the  contradic- 
tory statemen's.  That  arose  because  (it  was  largely  per- 
sonal) the  Chairman  considered  the  report  before  the  Na- 
tional Board  as  unfair;  therefore,  a  careful  consideration  of 
my  report  will  show  that  I  have  embodied  the  statement 
that  the  insurance  men  here  have  expressed  themselves  in  a 
different  tone,  and  that  insurance  men  abroad  have  expressed 
themselves  in  a  different  tone  ;  and  our  only  object  in  em- 
bodying it  in  our  report  was  simply  to  put  the  two  state- 
ments side  by  side  for  consideration  (applause);  in  reality, 
Mr.  Chairman,  to  show  the  absurdity  of  the  position  taken 
by  the  Committee  of  the  National  Board;  thit  that  opinion 
is  not  sustained  by  the  insurance  people  in  this  country  ;  and 
I  intended  to  so  word  my  report  as  to  convey  to  this  Asso- 
ciation the  idea,  the  fact,  that  the  insurance  people  that  we 
have  met  here  have  given  us  to  understand  that  they  do  not 
concur  in  that  view  of  the  case.  That  was  why  we  embodied 
that  in  the  report,  and  I  hope  it  answers  the  gentleman's 
criticism. 

Now  in  relation  to  instructing  us  to  devise  an  independent 
set  of  rules  to  present  to  this  Association,  I  would  like  to 
state  that  we  are  not  active  members  of  this  Association, 
none  of  us.  It  is  a  labor  of  love.  We  do  not  care  very 
much  about  how  your  rules  are;  we  simply  want  good 
work  ;  and  I  for  one  am  willing  to  do  what  I  can  towards 
bringing  about  that  good  work.  In  doing  that  we  have 
brought  insurance  people  here,  twelve  or  thirteen  of  them 
from  different  parts  of  the  United  States  All  told,  it  rep- 
resents considerable  expense  and  time  lost  ,  and  for  what  ? 
If  you  tell  us  to  devise  a  new  set  of  rules  and  present  them 
to  this  Association,  you  thereby  tell  those  insurance  people 
that  you  do  not  cait  for  them  to  continue  their  work  towards 
devising  a  uniform  set  of  rules  which  they  support.  If  you 
appoint  a  separate  Committee,  whether  they  be  active  mem- 
bers or  not,  you  take  practically  the  same  position,  and  you 
put  us  in  a  very  embarrassing  one,  because  the  insurance 
representatives  have  most  of  them  gone  home.  We  have 
taken  the  necessary  steps  to  reach  them.  We  have  ap- 
pointed a  Sub-Committee   to   enlarge   and    perfect    the  in- 
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structions  we  have  given  them,  and  in  harmony  with  what 
they  supposed  to  be  the  wishes  of  the  National  Electrical 
Light  Association.  Your  Committee,  to  speak  candidly, 
felt  itself  towards  the  last  of  the  deliberations  in  a  very  em- 
barrassing situation,  working  here  and  not  being  members 
of  the  Association,  and  not  knowing  whether  they  would  be 
supported  or  not.  We  could  not  complete  our  labor  ; 
therefore,  in  order  not  to  block  the  work,  we  made  our 
arrangements  with  the  National  Electric  Insurance  Com- 
pany, so  called,  to  hold  itself  together — and  your  Commit- 
tee of  five  are  upon  it — to  work  out  this  set  of  rules ;  and 
in  my  report  I  have  said  that  we  hope  to  present  them  to 
the  next  meeting  of  this  Association  for  your  approval,  to 
do  as  you  please  with  them ;  and  also  with  it  a  statement 
that  these  rules  will  meet  with  the  support  of  the  insurance 
people.  When  they  come  before  you  at  the  next  meeting 
we  believe  you  will  not  have  to  refer  them  again  to  the  dif- 
ferent insurance  people  for  their  approval.  Therefore,  if  I 
have  made  myself  understood,  I  hope  this  Association  will 
appreciate  the  fact  that  it  is  a  labor  of  love  on  our  part,  and 
we  only  ask  you  to  let  us  stand  over  and  we  will  do  the 
work. 

Mr.  Mason — Mr.  President,  I  wish  I  might  be  permitted 
the  courtesy  to  ask  a  word  in  addition  to  what  I  have  said. 
I  think  there  is  not  a  member  of  this  Association  but  appre- 
ciates the  work  not  only  of  Mr.  Cutter  but  of  those  who 
are  joined  with  him.  They  have  done  a  grand  work  and  it 
must  result  in  good  ;  but  one  point  I  make  is  this.  I  hope 
the  pleasantry  in  which  I  indulged  regarding  insurance  peo- 
ple will  not  be  taken  as  serious.  It  may  go  for  what  it  is 
worth,  it  is  not  worth  much.  But  this  I  am  very  serious 
upon.  Here  is  a  Committee  which  is  not  responsible  to  us, 
and  which  will  do  doubtless  a  very  valuable  work  ;  a  work 
which  may  or  may  not  live ;  I  trust  it  will  live.  One  thing 
is  sure:  this  Association  appointed  a  Committee  because  it 
wanted  to  adopt  certain  rules,  and  it  is  competent  to  do  it. 
Whether  insurance  people  like  the  rules  afterwards  or  not  is 
a  secondary  question.  Now  my  resolution  looks  simply  to 
this  :  that  our  Committee  shall,  if  they  believe  that  the  rules 
that  shall  be  formulated  by  this  large  body  are  the  best  pos- 
sible, present  them  to  us;  if  not,  they  will  make  such 
changes  as  their  independent  wisdom  suggests;  but  that 
finally  we  shall  have  a  report  to  us  of  our  Committee  of 
rules  w'.ich  the  Electric  Light  Association  may  consider 
and  upon  which  they  may  pronounce,  absolutely  independ- 
ently of  any  and  all  other  organizations.  Thai,  I  am  very 
sure,  is  what  the  Association  intended,  and  my  impression  is 
that  is  what  it  wants;  and  that  my  re-olution  looks  to  cer- 
tainly. I  hope  no  disrespect  will  be  assumed  towards  the 
Chairman  of  this  Committee  or  the  gentlemen  who  have 
acted  with  him. 

Mr.  Barret — Mr.  Chairman,  I  have  had  the  honor  of 
representing  the  Board  of  Underwriters  of  Chicago  at  this 
meeting,  and  I  found  there  some  of  the  ablest  men  in  the 
profession  of  inspectors  in  this  country  or  any  other  (ap- 
plause) willing  to  work  and  co-operate  with  the  Association 
for  the  purpose  of  the  common  good.  One  of  the  great 
difficulties  with  which  we  contend  in  this  country  is  the  var- 
ious rules  set  down  indifferent  parts  of  the  country;  and 
the  great  purpose  of  this  meeting,  as  I  understood  it,  was  to 
harmonize  these  rules,  and  to  get  a  set  of  rules  for  inspec- 
tion and  installation.  I  understand  that  this  report,  when 
finally  made,  was  to  come  to  this  Association  and  receive  its 
approval  or  rejection.  They  have  arranged  to  receive  re- 
ports from  all  parts  of  the  country,  and  I  would  be  sorry  to 
have  this  arrangement  disturbed  until  the  next  meeting  of 
the  Association,  so  that  we  may  have  an  opportunity  to  lay 
something  before  them. 

Mr.  Alexander — Mr.  President,  I  have  a  few  words  to  say 
on  this,  because  I  am  very  much  interested  in  this  insurance 
subject  and  I  have  for  years  past  worked  on  it  very  hard. 
All  those  gentlemen  interested  in  it  I  know  will  stay  here 
and  listen.  Now  we  have  discussed  it  three  days  from  early 
morning  to  late  at  night ;  we  have  discussed  it  at  the  dinner 
table  and  on  the  beach,  while  walking  and  while  bathing, 
and  for  days  before  you  came  here  we  had  nothing  under 
consideration  but  this  important  matter.  I  hoped  myself 
that  we  would  bring  in  here  a  set  of  rules.  What  I  want  to 
find  out  here  is  just  the  question  that  Dr.  Mason  asked,  who 
are  that  Committee?  I  find  in  the  printed  report  of  the 
Kansas  City  Convention  no  mention  made  of  any  Commit- 
tee being  appointed,  but  simply  a  resolution  to  appoint;  and 
that  resolution  is  to  appoint  a  Committee  of  five,  which  in 
turn  shall  appoint  three  electric  light  men  as  a  Commit  tee  of 
conference.  Even  if  it  had  been  forgotten — if  the  President 
had  forgotten  to  appoint  such  a  Committe  (I  don't  know 
how  it  is  now);  I  don't  believe  candidly  that  there  is  any- 
body on  that  Committee  to-day  but  the  Chairman.  And 
then,  gentlemen,  where  do  we  stand?  Let  us  understand 
this,  and  let  us  settle  it  light  here  who  are  on  the  Committee 
As  I  say  there  is  a  Committee  of  five,  that  in  turn  may  ap- 
point three  men,  and  those  three  men  may  concur.  Those 
three  men  and  the  insurance  men  are  the  standing  Commit- 
tee, whatever  you  may  call  it ;  and  the  National  Electric 
Light  Association  has  nothing  whatever  to  do  with  them  ; 
and  that  has  been  expressed  by  the  gentlemen  who  have  met. 
It  is  an  entirely  outside  affair ;  and  therefore  I  should  like 
to  see  Mr.  Seely's  motion  go  through  recommending  the  ap- 
pointment of  a  Committee  of  the  National  Electric  Light 
Association.     (Applause). 

Mr.  Duncan — Mr.  Chairman,  my  tendency  to  stir  up  the 
insurance  people  has  created  a  great  deal  of  fire.  We  are 
getting  information  here  this  afternoon  that  is  valuable. 
We  were  on  the  eve  of  passing  a  report  creating  a  bureau 
outside  of  this  body  which  should  not  be  responsible  to  us, 
and  creating  it  as  a  Committee  the  majority  of  whom  are 
outside  of  us,  to  throttle  either  us  or  somebody  else  ;  and 


by  an  intuitive  sense  which  came  to  me  I  asked  the  question 
for  information  whether  this  report  before  us  now  was  being 
cared  for  by  any  organized  body  of  our  own.  From  the 
statement  made  by  the  gentleman  who  has  just  preceded  me 
we  have  arrived  at  the  conclusion  that  for  an  hour  and  a  half 
we  have  discussed  a  report  which  was  never  authorized  by  or 
belonged  to  to  this  Association,  if  that  statement  is  correct. 
I  take  the  statement  as  being  absolutely  true,  that  there  is 
such  Committee  on  the  record.  If  the  Secretary  knows  dif- 
ferently, it  is  his  duty  as  an  officer  to  get  up  and  say  so. 
Silence  gives  consent,  and  we  are  therefore  discussing. 

Mr.  Cutter — I  will  explain  about  that  Committee  if  you 
will  allow  me.  I  can  perhaps  save  the  Secretary  some 
trouble  in  finding  the  record  of  it.  The  resolution  was 
passed  at  the  last  moment  of  the  meeting  at  Kansas  City. 
The  Committee  was  not  appointed  at  that  time  ;  the  Presi- 
dent had  not  the  time,  and  therefore  it  was  appointed  by 
the  President  later  on,  and  we  received  our  announcements 
afterwards  ;  and  if  the  report  has  been  published  without 
the  names  of  the  Committee,  that  is  not  an  explanation  of  it. 
The  Committee  consists  of  Mr.  C.  J.  Field,  Mr.  T.  Carpen- 
ter Smith,  Mr.  S.  E.  Barton,  Mr.  H.  Ward  Leonard  and 
Mr.  Charles  Cutter. 

Mr.  Mason — That  is  good.     That  clears  up  that. 
Mr.  Storke — May  I  ask  what  the  question  is? 
The    President — The  question  under   consideration  is  the 
resolution  of    Dr.  Mason  that   our  Committee,  a  committee 
of  this  Association,  which  has  joined  itself    to  certain  other 
parties  outside  of   the    Association,  by  authority,  that  is  to 
say,  has  got  authority  to  confer  with  them  and   arrange  cer- 
tain  rules — that  our  Committee  be   directed  and  instructed 
to  report  to  us  independently  a  set  of  rules  lor  our  consider- 
ation, which  we   will   pass  and    then  recommend  to  users  of 
electric  apparatus  throughout  the  country  and  to  insurance 
people.     That  is  the  substance  of  Dr.  Mason's  motion. 
Mr.  Storke — I  call  for  the  question. 

Mr  Duncan — I  gave  way  to  the  gentleman  on  my  right 
Mr.  Cutter)  to  answer  a  question. 

The  President — Mr.  Duncan  has  the  floor. 
Mr.  Duncan — I  am  very  glad  to  know  that  we  have  a 
Committee  and  that  the  Committee  has  performed  its  work, 
and  I  believe  they  have  done  it  well  (applause),  and  while  I 
thank  that  Committee  for  working  so  disinterestedly,  not 
having  any  standing  in  this  Association,  at  the  same  time 
I  cannot  refrain  from  remarking  that  it  seems  rather  re- 
markable that  on  an  issue  which  is  so  important  to  electric 
lighting  and  central  stations,  and  in  which  such  a  large 
amount  of  capital  is  invested,  that  the  Committee  should 
report  and  yet  have  no  standing  practically  in  this  body.  It 
is  for  that  reason,  this  discussion  having  gone  on  from  one 
point  to  another  and  having  brought  that  out,  that  I  shall 
support  the  motion  of  Dr.  Mason  to  put  this  in  the  hands  of 
a  Committee  of  this  body,  so  that  we  shall  be  responsible 
for  it  and  approve  it  or  we  will  not.  Is  that  Mr.  Seely's 
amendment?  As  I  understand  it  that  is  for  the  appoint- 
ment of  a  Committee  of  this  Association  who  shall  make 
independent  rules  and  submit  them  to  us  for  approval  or 
disapproval. 

The  President — Mr.  Seeley's  amendment  was  to  create  a 
new  Committee  and  direct  them  to  report.  The  point  of 
order  was  raised  that  it  would  be  necessary  to  move  a  dis- 
charge of  the  old  Committee  first.  The  Chair  sustained 
that  point  of  order.  The  motion  now  is  to  instruct  those 
gentlemen  who  are  named  as  our  Committee,  to  report  to 
us  at  the  next  Convention,  a  set  of  rules. 

Mr.  Alexander — I  want  to  say  to  the  President  that  the 
old  Committee,  under  the  resolution  is  a  Committee  for 
harmonizing  the  electrical  and  insurance  interests  ;  and  the 
amendment  is  for  a  new  Committee  to  form  rules. 

The  President— The  one  is  the  title  of  the  Committee; 
the  other  is  the  substance  of  the  resolution.  The  substance 
of  that  resolution  was  that  you  should  report  a  set  of  rules. 
I  have  it  right  here.  Tne  substance  of  that  resolution  was 
rules,  all  the  way  through ;  that  is  the  one  thing. 

Mr.  George  Cutter,  of  Chicago,  presented  the  following 
resolutions,  which  were  unanimously  adopted  : 

■'  Whereas,  It  seems  desirable  that  underwriters'  rules 
governing  the  installation  of  electrical  apparatus  for  light 
and  power,  should  be  the  same  throughout  the  country,  and 
that  they  should  be  as  plain  and  concise  as  would  be  consis- 
tent with  their  efficiency,  and 

"  Whereas,  In  order  to  secure  the  formulation  and 
adoption  of  such  rules,  it  seems  necessary  that  the  authority 
be  vested  in  a  Committee  composed  of  representatives  of  all 
parties  interested  ;  therefore,  be  it 

"Resolved,  That  the  Chair  select  and  appoint  a  Commit- 
tee of  five  members  of  the  National  Electrical  Light  Asso- 
ciation, who  shall  have  power  to  chose  three  representative 
electrical  men  to  act  on  a  Committee  for  the  purpose  of  de- 
vising and  adopting  national  insurance  rules  and  considering 
any  other  matters  affecting  the  joint  interests  of  Insurance 
and  Electrical  Companies  ;  and  be  it  further 

"  Resolved,  That  the  Committee  of  five  be  requested  and 
authorized  to  negotiate  with  the  various  general  insurance 
organizations  throughout  the  country,  with  a  view  to  secur- 
ing the  appointment  by  them  of  representatives  on  a  na- 
tional electrical  committee,  and  that  the  Committee  of  five 
report  the  result  of  its  deliberations  and  actions  at  the  next 
meeting  of  this  Association." 

I  think  there  can  be  no  question  about  the  authority  of 
this  Association  to  control  that  Committee. 

Mr.  Barton — Mr.  President,  I  think  I  know  something 
about  that  resolution  that  was  passed,  and  if  this  Commit- 
tee which  Mr.  Cutter  is  the  Chairman  of  has  not  fulfilled 
its  duty  and  made  its  report  to  the  Convention,  then  I  don't 
know  what  the  fulfilling  of  a  duty  of  a  Committee  is.  I 
don't  think  you  will  find,  Mr.  Chairman,  in  that   resolution 


anything  requesting  or  directing  that  Committee  to  bring  in 
a  set  of  rules.  It  was  authorized  to  confer  with  the  repre- 
sentative insurance  men  with  a  view  to  negotiating  or  agree- 
ing upon  a  set  of  rules  that  should  be  unanimous  and  should 
be  operative  throughout  the  country.  I  have  had  the  pleas- 
ure, and  perhaps  I  may  say  the  discomfort  of  serving  on 
that  Committee  for  the  last  three  days,  including  Sunday, 
and  I  know  that  we  have  accomplished  excellent  work.  We 
have  had  an  excellent  representation  of  insurance  men.  Mr. 
Cutter  has  called  about  him  an  excellent  representation  of 
electrical  men,  covering  all  of  the  interests.  That  Com. 
mittee  has  gone  to  work  ;  it  has  labored  day  and  night,  and 
far  into  the  night,  on  questions  of  rules  without  any  lack  of 
harmony  whatever  ;  it  has  been  perfectly  harmonious  from 
beginning  to  end.  It  has  almost  completed  its  labors.  If 
we  could  be  allowed  two  or  three  days  more,  if  the  insur- 
ance and  other  representatives  could  have  stayed  here,  we 
could  have  had  rules  reported  to  you.  My  idea  is  that 
we  have  no  right  lo  report  rules  here.  I  should  be  dead  op- 
posed to  reporting  any  set  of  rules  to  this  Convention. 
What  can  this  Convention  do  with  a  set  of  rules  ?  I  think 
you  will  all  agree  with  me  that  it  is  not  a  comforta- 
ble position  to  be  in  the  soup,  but  I  am  free  to  say  we 
would  be  there  if  we  brought  a  set  of  electrical  insurance 
rules  into  this  Convention.  Wrho  would  know  where  we 
stood  ?  We  would  be  a  great  deal  worse  than  Pandemo- 
nium or  Bedlam,  or  anything  else. 

Mr.  Cutter — Would  we  not  have  to  refer  those  rules  to 
the  same  insurance  that  have  met  us? 

Mr.  Barton — I  will  speak  on  that  a  little  later  on.  My 
friend,  Dr.  Mason,  is  level-headed.  I  agree  with  him  in 
almost  everything  that  he  says.  The  only  reason  that  he 
makes  a  mistake  now  is  because  he  don't  thoroughly  under- 
stand ;  because  he  has  not  been  in  session  with  this  Com- 
mittee all  these  days  ;  if  he  had  he  would  agree  with  us. 

Mr.  Mason — I  am  sorry  for  myself. 

Mr.  Barton — I  am  glad  for  you  and  sorry  for  myself.  I 
believe  in  independence  as  much  as  anybody  else.  I  be- 
lieve if  the  electric  lighting  interests  had  had  it  in  their 
power  in  the  beginning  to  have  made  their  own  rules,  to 
have  abided  by  their  own  rules,  to  have  gone  on  doing  good 
work  in  accordance  with  good  rules,  irrespective  of  the  in- 
surance interests,  absolutely  ignoring  them,  it  would  have 
been  far  better  for  them  ;  but  they  did  not  do  it  in  the  begin- 
ning. I  further  say  that  this  National  Electric  Light  Asso- 
ciation can  never  enforce  any  rules.  If  it  had  representa- 
tives from  all  of  the  people  who  are  installing  electric  light- 
ing apparatus  ;  if  every  local  company,  every  central  station 
in  the  United  States,  or  a  large  majority  of  them  even, 
were  represented  in  this  National  Electric  Light  Associa- 
tion, firm  believers  in  it  and  supforters  of  it,  then  I  would 
say  with  Dr.  Mason,  have  your  own  rules  and  let  the  insur- 
ance companies  do  what  they  please ;  make  rules  that  are 
right  and  fair  and  safe,  and  such  rules  as  you  want,  and  en- 
force them,  and  you  will  be  all  right.  But  unfortunately 
that  is  not  the  condition  of  affairs  If  you  make  rules  how 
much  of  them  can  you  enforce?  When  it  comes  down  to 
a  matter  of  fact,  the  only  way  you  can  enforce  rules,  in  the 
competition  that  is  so  fierce  all  over  the  country,  is  by  the 
pressure  brought  to  bear  from  the  insurance  interests,  and 
no  other.  It  is  the  only  way  that  any  set  of  rules, 
any  set  of  requirements  or  restrictions  can  be  enforced  ;  it 
is  through  the  pressure  that  is  brought  to  bear  by  the  insur- 
ance interests  ;  and  why  ?  Simply  because  their  interests 
are  identical,  and  are  brought  right  in ;  not  because  it  is  a 
work  of  love  on  their  part,  or  charity,  but  because  it  is  dol- 
lars and  cents  with  them.  I  am  free  to  confess  it  is  not  so 
serious  a  question  as  some  of  them  believe,  because  I  myself 
am  not  a  believer  in  the  danger  of  electric  lighting,  even 
with  poor  work,  as  some  people  are  ;  but  it  still  remains  that 
no  rules  can  be  enforced  without  the  support  of  the  insurance 
interests.  Now  then,  this  Committee  that  Mr.  Cutter 
represents  is  nothing  but  the  outgrowth,  the  continuation 
of  a  Committee  formed  because  there  was  a  threatened  dis- 
ruption between  the  insurance  and  electrical  interests  ;  and 
that  Committee's  name  signifies  that  it  was  a  Committee 
for  harmonizing  insurance  and  electric  interests.  My  friend, 
Alexander  was  the  Chairman  of  it,  and  he  did  noble  work 
and  harmonized  the  interests.  In  perpetuation  of  that 
thing,  in  carrying  it  on,  and  in  order  to  do  better  work, 
another  Committee  was  appointed,  of  which  Mr.  Cutter  was 
Chairman,  and  that  Committee  has  gone  on  disinterestedly 
and  has  equally  done  good  work.  It  has  gotten  together, 
as  I  said  before,  these  insurance  men  ;  and  as  Professor 
Barrett  has  said,  it  has  brought  inspectors  that  have  a  na- 
tional reputation,  inspectors  that  are  not  influenced  either 
one  way  or  the  other,  except  by  the  one  desire  to  see  good 
work  done  ;  and  the  result  will  be  a  perfect  set  of  rules,  and 
those  rules  will  be  in  operation  before  your  next  Convention 
comes,  and  )Ou  will  be  feeling  the  good  results  of  them; 
they  will  be  offered  to  you  then  and  you  will  be  asked  to 
adopt  them  ;  and  I  venture  the  statement  that  you  will  do 
it  without  any  objection. 

The  President — Do  I  understand  the  speaker  to  say  that 
they  propose  to  have  them  in  force  before  they  present  them 
to  the  Association  at  all? 

Mr.  Barton — They  will  be  worked  upon  ;  there  l-n't  any 
doubt  about  that.  Any  good  rules  will  be  worked  upon  ; 
and  this  Association  and  no  other  association  can  prevent  it 
if  they  are  good  rules.  If  they  are  right  they  are  bound  to 
be  adhered  to  by  those  in  the  business  who  are  determined 
to  do  good  work.  It  does  not  matter  whether  they  get  ap- 
proval or  disapproval ;  if  they  are  right  and  proper  rules 
they  are  going  to  have  the  support  not  only  of  the  insurance 
men  but  of  the  electrical  interests  ;  and  they  are  going  right 
on.  And  then,  1  am  sorry  to  disagree  with  my  friend  Dr. 
Mason  and  also  with  my  friend  Mr.  Seely.     It  will  be  a  mis. 
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take  if  you  appoint  any  other  Committee  ;  if  you  set  about 
to  form  any  rules  of  your  own,  after  having  appointed  a 
Committee  for  the  very  purpose,  and  that  Committee  hav- 
ing done  its  work  faithfully  and  fairly,  and  reported  to  you 
its  progress  and  asked  you  for  more  time — not  unreasonable 
things  at  all ;  it  has  done  everything  that  it  was  asked  to  do, 
namely,  to  report  what  it  had  done  at  your  next  meeting ; 
not  to  report  rules  ;  you  can  find  nothing  in  that  resolution 
asking  them  to  report  rules  to  you.  I  had  something  to  do 
with  the  drawing  of  the  resolution  and  I  don't  think  I  ever 
have  suggested  reporting  any  rules  to  the  Convention,  be- 
cause a  Convention  like  this  is  no  place  to  consider  rules  of 
insurance. 

Mr.  Mason — Do  you  say  they  will  be  presented  to  us  at 
the  next  meeting? 

Mr.  Barton — Yes,  they  will  be  presented,  and  you  will  be 
asked  to  receive  them  and  adopt  them.  As  I  have  said  be- 
fore, I  venture  the  prediction  that  you  will  adopt  them.  I 
think  the  whole  thing  is  stirred  up  without  any  necessity 
at  all.  The  Committee  has  done  its  work,  has  done  it  well, 
and  you  can  ask  no  more ;  and  I  trust  Mr.  Seely  will  with- 
draw his  motion  and  that  Dr.  Mason  will  do  the  same. 

Mr.  Mason—  I  think  the  whole  object  of  my  resolution 
has  been  achieved  and  I  think  I  shall  voice  the  sense  of  the 
whole  meeting  if  I  simply  do  what  I  now  propose  to  do.  I 
move  that  this  whole  subject  be  laid  upon  the  table.  I 
think  we  understand  each  other  and  I  think  everything  will 
move  on  as  we  want  it  to  now.  I  move  that  the  whole 
matter  lay  on  the  table. 

Mr.  Storke — I  understand  that  will  be  accomplished  by 
the  withdrawal  of  the  motion. 

Mr.  Mason — I  cannot  withdraw  it  without  unanimous 
leave.  If  I  move  to  lay  it  on  the  table  the  matter  is  not 
debatable,  and  it  will  be  seconded  I  understand. 

The  motion  to  lay  on  the  table,  being  duly  seconded,  was 
carried. 

The  President — The  next  thing  in  the  order  of  business 
will  be  the  consideration  of  the  subject  of  the  proper  classi- 
fication of  the  lighting  power  of  incandescent  lamps  ;  and 
the  discussion  will  be  opened  by  Dr.  Louis  Bell,  of  New 
York. 

Dr.  Bell — I  have  raised  this  question  for  the  consideration 
of  the  National  Electric  Light  Association  because  it  seemed 
to  me  a  very  curious  thing  that  the  whole  subject  of  the 
classification  of  electric  lights  has  not  been  more  thoroughly 
gone  into  at  previous  meetings,  and  that  there  is  now  no 
general  record  either  in  the  classification  of  incandescent 
lamps  as  regards  their  light  giving  power,  or  the  methods 
in  which  that  light  giving  power  shall  be  measured.  It  is 
rather  a  singular  thing  that  light  should  be  one  of  the  most 
difficult  things  to  measure  absolutely  that  we  have — not 
difficult  to  measure  relatively,  except  in  certain  cases  which 
we  are  unfortunately  too  familiar  ;  but  it  is  exceedingly 
hard  to  find  anything  like  an  absolute  standard  of  light. 
The  last  desperate  effort  of  tie  Convention  in  this  direction 
only  resulted  in  perhaps  as  impracticable  a  standard  as  was 
ever  brought  before  the  consideration  of  a  scientific  body. 
The  question  of  classifying  electric  lamps  is  coming  to  be 
rather  an  interesting  one,  and  one  that  is  of  importance  to 
those  who  supply  the  lamps.  We  have  various  sizes  and 
sorts  of  incandescent  lamps,  of  all  sorts  of  nominal  incan- 
descent candle  powers,  the  most  usual  in  this  country  being 
the  sixteen  candle  power  lamps,  but  is  there  any  common 
accord  as  to  what  is  meant  by  a  sixteen  candle  power  lamp? 
I  think  not.  And  when  the  matter  comes  to  be  tested  we 
find  that  it  is  not  so.  Of  the  various  lamps  which  are  now 
in  use,  rated  at  sixteen  candle  power  nominally,  some  of 
them  give  the  full  candle  power  called  for  by  their  names, 
others  give  ten,  twelve,  fourteen  or  fifteen  ;  and  some  of 
them  give  more  than  the  rated  candle  power,  while  others 
give  more  or  less  than  sixteen  candle  power  according  as  to 
the  method  of  measuring  which  is  used.  We  do  not  know 
at  first  sight  whether  it  is  fair  to  say  that  a  lamp  is  sixteen 
candle  power  when  its  mean  horizontal  intensity  reaches 
that  figure,  or  when  its  spherical  intensity  reaches  that  fig- 
ure, or  when  its  hemispherical  intensity  reaches  that  figure. 
That  whole  question  is  open,  and  certainly  ought  to  come 
under  consideration  by  this  body.  Then  again,  suppose  we 
take  one  of  those  particular  candle  powers  to  be  the  stand- 
ard ;  for  instance,  suppose  that  we  take  the  horizontal  can 
die  power,  which  is  perhaps  the  easiest  to  measure.  Are  we 
then  in  any  better  position?  It  might  seem  so  at  first,  but 
a  moment's  consideration  will  show  that  the  size,  or  rather 
the  shape  of  the  carbon  filament  has  a  very  important  bear- 
ing on  the  distribution  of  the  light,  and  that  consequently 
a  light  which  gives  in  anyone  direction  sixteen  candle  power 
may  give  considerable  less  in  any  other  direction.  Again,  if 
we  attempt  to  fix  a  standard  direction,  as  for  instance  a 
direction  normal  to  the  plane  of  the  filament  for  measuring 
the  candle  power  we  again  get  into  trouble,  for  the  reason 
that  while  the  filament  of  a  circular  section  gives  a  nearly 
equal  distribution  of  light,  a  rectangular  filament  necessarily, 
theoretically  and  practically,  gives  an  unequal  distribution, 
the  maximum  intensity  being  at  forty  five  degrees  off  of  the 
plane  of  the  filament,  or  thereabouts.  So  that  looking  at  it 
in  any  way  we  like  we  find  that  when  we  are  speaking  of  a 
sixteen  candle  power  lamp,  we  may  or  may  not  mean  the 
same  thing. 

With  the  arc  lamp  we  unfortunately  know  that  the  case 
is  even  worse,  for  instead  of  having  an  approximately  equal 
intensity  throughout  an  equal  range  around  the  lamp,  we 
have  a  maximum  in  a  zone  perhaps  twenty  degrees  wide, 
and  deflected  forty- five  degrees  below  the  horizontal  plane 
of  the  arc.  Furthermore,  we  know  only  too  well  that  the 
normal  candle  powers  of  arc  lamps  are  quite  different  from 
the  real.  The  whole  subject  is  in  a  tangle  which  at  first 
seems  almost  hopeless.    Heretofore  it  has  not  been  specially 


hnportant  in  the  early  stages  of  electric  lighting,  be- 
cause people  did  not  look  so  closely  then  into  the  exact 
conditions  under  which  the  light  which  they  purchased  shall 
be  given  ;  but  as  the  electric  lighting  business  comes  more 
and  more  down  to  close  competition  and  hard  commercial 
lines  it  becomes  more  and  more  necessary  to  look  after 
those  things,  and  to  define  just  what  we  mean  by  the  lights 
which  we  contract  to  furnish,  and  to  arrange  some  way  by 
which  there  shall  be  general  consent  as  to  the  meaning  of 
the  terms  which  we  use.  I  am  happy  to  say  that,  as  most 
of  you  know,  the  practice  abroad  tends  towards  something 
quite  different  from  the  candle  power  measurement.  It 
tends  towards  the  selling  of  electric  energy  by  watts  even 
when  it  is  furnished  as  light — the  kilo-watt  hour  being  the 
British  Board  of  Trade  unit — and  it  is  a  question  which  I 
think  we  should  take  up,  whether  it  is  not  perhaps  advisable 
to  classify  by  watts,  a  quanti'y  which  can  be  measured  with 
the  greatest  ease,  instead  of  by  candle  power,  a  quantity 
which  is  only  measured  with  extreme  difficulty.  I  pass  over 
for  the  time  being  the  difficulties  in  actual  photometric 
measurement  depending  upon  the  difference  in  color,  as 
thev  are  subsidiary  ;  but  the  great  question  seems  to  be  to 
find  some  one  definite  thing  which  we  can  all  agree  to  call 
a  lamp  of  a  certain  size,  whether  it  be  sixteen  candle  power 
or  sixteen  watts,  or  whatever  you  please  to  call  it.  Of 
course  certain  objections  to  the  watt  classification  instantly 
arise,  and  among  them  is  the  possibility  that  it  may  tend  to 
develop  a  type  of  lamp  which  will  not  be  quite  as  efficient 
as  those  which  are  now  generally  used.  That,  of  course,  is 
simply  a  possibility,  but  it  is  one  of  the  things  that  we  want 
to  bear  in  mind,  for,  objectionable  as  candle  power  may  be, 
it  is  not  well  for  us  to  be  blind  to  the  difficulties  that  come 
up  with  any  other  form  of  measurement.  I  desire  to  bring 
this  subject  prominently  before  the  National  Electric  Light 
Association,  because  it  is  one  in  which  I  have  felt  a  great 
deal  of  interest,  and  which  I  have  had  occasion  to  study 
somewhat,  although  perhaps  more  from  the  scientific  side, 
in  the  matter  of  photometry.  I  believe  it  is  a  subject  which 
calls  for  action  on  the  part  of  the  Association  as  a  body,  be- 
cause I  think  the  time  is  coming,  and  is  in  fact  now  here, 
when  some  such  definite  standard  of  measurement  is  needed 
and  should  be  had  ;  and  this  is  the  only  body  that  has  the 
power  to  make  and  to  enforce  any  classification  of  light 
which  may  seem  desirable  after  a  consideration  of  the 
whole  subject.  I  think  that  it  is  a  case  for  action  by  the 
Association,  and  that  it  should  take  measures  that  shall  lift 
us  out  of  the  very' puzzling  difficulty  into  which  we  have 
fallen  simply  through  negligence,  and  through  no  fault  or 
intent  to  deceive,  but  simply  because  the  whole  matter  has 
been  allowed  to  slide,  and  everybody  has  gone  on  in  his  own 
particular  way  instead  of  having,  as  we  must  soon  have, 
something  definite,  something  exact,  something  perhaps  not 
scientific,  but  something  which  shall  be  at  least  emphatically 
definite.     (Applause.) 

Mr.  Garratt — It  must  be  a  matter  of  pleasure  to  all  of  us 
to  have  this  subject  brought  before  the  convention.  There 
certainly  is  no  one  thing  which  has  caused  so  much  aggra- 
vation to  the  soul  of  the  average  electrician  as  the  effort  to 
find  some  basis  on  which  you  can  talk  about  the  candle 
power  of  lamps.  The  trouble  with  trying  to  establish  in 
America  a  practice  similar  to  that  of  the  Board  of  Trade  in 
London  is  the  fact,  which  we  might  as  well  recognize,  that 
the  National  Electric  Light  Association  cannot  enforce  any- 
thing. Some  years  ago  I  made  no  less  than  five  hundred 
thousand  figures  for  this  Association  to  enable  it  (I  was  re- 
quested so  to  do)  to  measure  wires  I  made  enough  figures 
to^reach  from  the  City  of  Boston  to  the  City  of  Providence. 
But,  after  having  made  these  figures,  and  after  they  had 
met  the  approval  of  a  majority  of  the  members,  we  found 
that  we  were  totally  incapable  of  making  anybody  use  them. 
Now,  there  certainly  can  be  nothing  better — or  at  least  it 
is  the  opinion  in  England,  and  I  think  it  is  of  the 
majority  of  men  in  America — there  is  certainly  nothing 
better  for  the  unit  of  incandescent  lamps  than  the  kilo-watt 
hour,  provided  there  is  proper  precaution  taken  that  the 
makers  be  not  led  to  turn  out  a  lamp  which  may  possibly 
not  be  as  efficient  as  the  customer  ought  to  have.  Taking 
the  kilowatt  hour  as  the  unit  of  energy  for  each  lamp,  and 
fixing  the  length  of  the  light  of  the  lamp,  seem  to  tie  up  our 
friends,  the  lamp  makers,  pretty  tight  with  regard  to  what 
we  should  call  a  ten,  a  sixteen,  or  a  twenty  candle  power 
lamp.  It  is  quite  impossible  to  make  the  purchaser  of  the 
lamp,  the  householder,  ever  talk  about  kilo-watt  hours. 
They  will  purchase  what  they  know  as  a  candle  power 
lamp.  But  this  Association  might  very  properly  suggest 
to  the  manufacturers  of  lamps  that  a  sixteen  candle  power 
lamp,  or  a  twenty  candle  power  lamp  should  absorb  so 
many  watts;  and  the  unit  of  charge  to  the  customer  might 
be  based  upon  watts  as  against  hours.  That  might  perhaps 
be  best  brought  before  us  in  proper  form  by  the  action  of  a 
small  committee  who  could  bring  the  subject  before  the 
next  meeting  of  this  Association  in  a  paper,  and  if  it  is  satis- 
factory to  the  body  it  might  then  be  recommended  to  the 
lamp  manufacturers.  It  is  a  thing  which  I  do  not  think  the 
general  public  will  do  very  much  with  ;  and  I  do  not  see 
that  it  is  a  thing  which  the  National  Association  can  very 
well  enforce.  But  I  am  positive  that  the  kilo-watt  hour 
would  meet  the  approval  of  all  the  electric  light  fraternity 
in  the  country. 

Mr.  Alexander — Not  many  years  ago  I  attended  a 
lecture  given  by  a  gentleman  on  incandescent  lamps.  He 
was  a  very  learned  man  indeed.  He  told  us  all  about  incan- 
descent lamps;  and  in  fact  he  made  one  statement — and  it 
is  that  particular  statement  that  I  want  to  allude  to — that 
in  order  to  give  a  certain  efficiency  to  a  lamp  the  carbon 
should  be  of  a  certain  structure,  the  carbon  filament  should 
be  of  a  certain  structure,  and  should  be  .9188  of  a  millimetre 


in  thickness.  I  was  talking  about  it  with  a  gentleman  who 
was  very  much  interested  in  the  subject;  and  he  illustrated 
several  facts  with  a  great  many  equations,  like  Y  Z=DJXX; 
and  he  had  it  all  printed  for  the  edification  of  his  hearers, 
and  [  had  it  in  my  hand,  and  looked  at  it  hopelessly  and  put 
it  in  my  pocket.  I  commenced  to  say  that  when  he  men- 
tioned that  the  carbon  filament  should  be  .9188  of  a 
millimetre  in  thickness  I  was  reminded  of  my  youthful  days, 
when  a  man  was  pointed  out  to  me  who  was  quite  a  genius ; 
and  that  gentleman  had  a  grease  spot  on  his  coat,  and  he 
immediately  went  to  studying  chemistry  to  see  by  what 
means  he  could  get  that  grease  spot  out  of  that  coat 
without  injuring  the  texture  of  the  fabric;  and  he  studied 
day  and  night  for  two  years,  until  he  finally  got  it;  but  when 
he  got  it  the  coat  was  all  to  pieces,  and  he  could  not  wear 
it.  It  is  not  a  scientific  lamp  or  a  laboratory  lamp  that  you 
want;  it  is  a  commercial  lamp  for  every  day  use.  When 
Dr.  Bell  brought  up  this  subject  (which  is  certainly  a  very 
interesting  one)  I  thought  at  first,  why  don't  you  speak 
about  the  candle  power  efficiency  of  the  arc  lamp?  There 
is  certainly  much  more  variation  between  the  so-called 
two  thousand  candle  power  arc  lamp,  and  its  actual  power, 
than  there  is  of  the  incandescent.  I  recollect  a  measure- 
ment made  three  or  four  years  ago  by  which  it  appeared  that 
a  two  thousand  candle  power  arc  lamp  varied  from  134  to 
1,386  candles,  according  to  the  measurements  made  then; 
but  still  they  were  all  called  2,000  candle  power  lamps. 

The  President — I  shall  have  to  call  the  gentleman's 
attention  to  the  fact  that  we  are  discussing  incandescent 
lamps. 

Mr    Alexander — I  am  coming  to  that  directly. 

The  President — I  hope  you  will  come  to  that  at  once, 
and   stay   there. 

Mr.  Alexander — I  only  want  to  ask  why  you  do  not 
measure  your  arc  lamp  by  watts,  and  why  you  measure  your 
incandescent  lamp  by  watts.  The  efficiency  of  the  lamp  to 
the  consumer  is  of  the  greatest  value  only  in  some  cases. 
If  I  have  a  water  power  to  run  my  central  station,  as  the 
power  does  not  amount  to  anything,  I  do  not  want  an 
efficient  lamp,  but  I  want  a  long  lived  lamp;  but  when  I 
u=e  coal  at  five  dollars  per  ton  I  want  a  very  efficient  lamp. 
It  is  a  fact  that  I  have  had  from  one  railroad  company 
a  letter  in  which  they  asked  for  a  very  efficient  lamp, 
because  it  cost  them  more  to  move  their  storage  battery  in 
and  out  of  the  car  than  the  breaking  of  the  lamp  amount 
to.  They  have,  by  figures,  furnished  by  their  electrician, 
shown  that  a  very  short  lived  lamp,  say  a  lamp  that  lasts 
them  but  one  hundred  hours,  is  cheaper  than  one  which 
lasts  them  six  hundred  hours  but  needs  a  great  deal  of 
current. 

In  measuring  lamps,  Dr.  Bell  has  no  idea  but  that  we 
can  measure  a  lamp  very  carefully  and  nicely,  and  then  put 
it  in  as  an  actual  sixteen  candle-power  lamp,  but  when  he 
will  consider  that  in  manufacturing,  three  little  girls  who 
are  paid  from  four  to  seven  and  a  half  dollars  per  week, 
have  to  measure  from  two  thousand  to  twenty-five  hundred 
lamps  on  a  photometer  per  day,  he  will  see  that  a  commercial 
lamp  has  to  be  made  at  a  price  that  the  central  station 
would  not  want  to  pay  if  everyjamp  was  figured  right  down 
to  the  one  hundredth  or  one- tenth  of  a  candle-power.  It  is 
impossible  to  do  it.  In  the  lamp  with  the  twisted  filament, 
as  you  know,  the  light  can  be  measured  upright,  and  you 
get  an  equal  diffusion  of  light ;  while  in  another  lamp  you 
would  have  to  make  of  course  two  measurements;  and  the 
mean  measurement  of  those  two  ought  to  be  sufficient,  and 
come  near  enough  to  the  actual  measurement  of  the  other 
lamp  with  the  twisted  filament  to  off-set  any  commercial 
destruction.  This  matter  having  been  brought  up  in  this 
way  I  thought  that  I  ought  to  explain  the  difference  between 
the  laboratory  lamp  and  the  commercial  lamp  with  some 
care. 

Mr.  Bell — I  am  not  speaking  of  the  laboratory  lamp  at 
all.  I  am  speaking  of  the  practical  commercial  lamp  with 
which  we  are  to  deal  I  am  not  asking  Mr.  Alexander  nor 
any  one  else  to  make  a  lamp  which  shall  have  exactly  one 
hundred  candle  power  ;  I  only  wish  to  have  our  incandescent 
lamps  certainly  classified  within  twenty  five  per  cent. of  their 
proper  value.  We  do  not  have  to  see  far  to  find  lamps  put 
out  on  the  market  as  sixteen  candle  lamps  which  do  not  give 
efficiently  thirteen  candle  power.  That  is  the  kind  of  in- 
efficiency I  am  talking  about,  and  not  about  any  question  of 
measuring  the  hundredths  of  candle-power.  What  do  we 
care  about  hundredths  of  candle  power,  or  what  do  we  care 
about  a  difference  of  one-half  a  candle-power  in  different 
directions?  If  the  difference  rises,  as  it  sometimes  does,  to 
be  four  or  five  candle-power  in  different  directions,  then  it 
is  something  that  we  ought  to  take  cognizance  of.  I  am  not 
speaking  of  laboratory  tests,  or  of  laboratory  lamps  ;  I  am 
speaking  only  of  practical  commercial  incandescent  lamps. 
The  question  of  arc  lamps  I  felt  tempted  not  to  touch  upon 
for  the  reason  that  we  have  not  been  in  the  habit  of  measur- 
ing those  any  where  in  the  world  by  the  watt.  The  incan- 
descent lamp  is  supplied  frequently  by  metre,  and  that  is 
what  brings  the  matter  of  classification  into  special  import- 
ance. We  all  know  very  well  that  the  arc  lamp  is  a  great 
sinner  in  the  matter  of  the  distribution  of  light,  and  in  the 
difference  between  theoretical  and  practical  efficiency  ;  but  at 
the  same  time  we  ordinarily  do  not  measure  the  power  sup- 
plied to  arc  lamps,  in  watts,  as  is  getting  to  be  somewhat 
the  custom  as  to  incandescent  lamps.  I  should  certainly  be 
in  favor  of  including  the  arc  lamp  in  any  action  which  the 
association  might  take  on  this  question.  I  am  not  here  to 
malign  the  incandescent  lamp.  I  think  it  is  a  matter  of 
wonder  that  the  incandescent  lamp  is  as  generally  efficient 
and  successful  as  it  is;  but  I  think  the  time  is  comiHg  when 
we  ought  to  come  to  some  definite  conclusion  as  to  what  we 
mean  when  we  say  that  a  lamp  is  a  sixteen  candle-power  lamp, 
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and  sell  it  for  such,  knowing,  as  I  do,  that  the  lamps  now 
in  the  market  known  as  sixteen  candle  pjwer  vary  rather 
more  largely  than  even  the  conditions  of  commercial  service 
make  desirable. 

Mr.  Alexander — May  I  just  say  that  I  consider  that  when 
a  lamp  is  sold  a>  a  sixteen  candle  power  light  and  gives  but 
thirteen  candles,  it  is  a  dishonest  thing  ;  as  to  the  other 
question  about  selling  efficient  lamps,  that  is  your  business. 
I  >aw  in  New  York  City  the  c.  her  day  bills  which  were 
made  out  of  watts,  which  I  considered  a  very  proper  thing 
to  do. 

The  President — I  was  in  conference  with  a  young  man 
representing  a  lamp  concern,  and  the  question  came  up  as  to 
the  price  and  efficiency  of  lamps,  and  he  said  :  "  It  is  alto- 
gether a  question  for  us  whether  you  sell  by  metre  or  by 
contract.  If  you  are  going  to  sell  by  metre  and  your  cus- 
tomer pays  for  the  lamp,  we  will  give  you  an  inefficient  lamp 
so  that  the  bill  will  pile  right  up  on  him  ;  but  if  you  ate  go- 
ing to  sell  by  contract,  we  will  give  you  a  very  much  more 
efficient  lamp,  and  you  can  furnish  a  lamp  ihat  will  be  much 
more  efficient  and  yon  can  make  the  same  money."  That 
shows  that  the  young  man  who  represented  the  lamp  under- 
stood how  to  meet  the  demands  of  business. 

Mr.  Storke — Will  not  that  be  a  matter  for  the  executive 
session  ?     (Laughter.) 

The  President — In  making  a  test  of  the  lamps  of  six  dif- 
ferent makers  I  found  that  the  variation  in  sixteen  candle 
power  incandescent  lamps  is  much  more  extreme  than  would 
be  called  a  fair  ordinary  commercial  average.  I  found  that 
in  two  lamps  the  variation  was  from  17.25  candles  to  as  low 
as  6.42  candles  ;  and  the  watts  per  candle  varied  from  3.13 
to  8.2  watts  per  candle. 

Mr.  Garratt — Were  these  all  new  lamps  ? 

The  President — They  were  all  new  lamps. 

Mr.  Alexander — That  is  a  subject  that  I  am  interested  in  ; 
and  I  want  to  say  that  a  lamp  that  will  measure  at  the  start 
twelve  or  thirteen  candle  power,  after  two  hundred  hours 
will  likely  give  more  light  than  a  lamp  which  measures 
seventeen  candle  power  at  the  start.  All  these  matters  have 
to  be  cinsi  lered.  If  I  desired  to  measure  and  to  make  an 
actual  test  1  would  measure  the  lamp  after  fifteen  hours 
burning,  and  then  I  would  get  a  good  result. 

The  President—  We  are  now  going  through  with  tests  and 
measuring  every  twenty -five  hours.  I  will  say,  however, 
that  a  lamp  which  gave  17.25  candles  was  the  lamp  which 
at  the  end  of  1. 000  hours  showed  the  least  blackening  of 
any  lamp  we  had,  but  unfortunatelv  it  was  not  as  efficient 
as  I  would  like  to  have  them. 

"Mr  Garratt — Yes;  but  it  is  simply  to  consider  the  best 
meihods  by  which  we  shall  talk  to  our  customers,  so  that 
when  they  say,  "  What  do  you  mean  when  you  talk  about  a 
sixteen  candle  power  lamp?''  we  shall  be  prepared  to  an- 
swer them.  I  do  not  think  that  we  are  prepared  to  answer 
that  question  now 

Mr.  DeCamp — Do  you  mean  that  is  the  best  method  of 
determining  what  a  sixteen  candle  power  lamp  is? 

Mr.  Garratt — No;  I  am  not  going  into  the  subject  of 
photometry  at  all;  that  is  not  my  intention. 

Mr  DeCamp — What  is  the  best  method  of  determining 
what  constitutes  a  sixteen  candle  power  lamp  ?  Is  that  your 
intention  ? 

After  some  further  discussion  it  was  moved  and  seconded 
that  a  Committee  be  appointed  by  the  Chair  to  report  at 
the  next  meeting  of  the  Convention  the  result  of  their  in- 
vestigations and  their  conclusions  as  to  the  proper  classifi- 
cation of  the  lighting  power  of  incandescent  lamps. 

The  motion  was  carried,  and  the  President  stated  that  he 
would  name  the  Committee  later. 

The  Secretary  then  on  behalf  of  the  Reception  Commit- 
tee announced  the  programme  of  entertainment  during  the 
hours  of  leisure,  after  which  the  meeting  adjourned  until 
Wednesday,  August  20th,  at  10  A.  M. 


THIRD    SESSION. 

The  Association  met  pursuant  to  adjournment,  Wednes- 
day, August  20th,  1S90.  at  10  A.  M. 

The  President — The  first  matter  to  be  considered  this 
morning  in  the  order  of  business  is  the  report  of  the  Com- 
mittee on  Patent  Legislation,  of  which  Mr.  Arthur  Stewart 
is  Chairman. 

Mr.  Wilmerding — There  does  not  seem  to  be  any  mem- 
ber of  the  Committee  here,  and  I  move  that  the  Committee 
be  discharged.  They  have  not  made  a  report  for  two  or 
three  meetings,  as  I  understand,  and  I  think  we  might  as 
well  give  it  np. 

The  motion  was  carried. 

The  President — Next  is  the  report  of  the  Committee  on 
Legislation,  Mr.  C.  H.  Wilmerding,  Chairman. 

Mr.  Wilmerding  read  the  following  report  : 

REPORT  OF  THE  NATIONAL  COMMITTEE  ON  LEGIS- 
LATION. TWELFTH  CONVENTION. 
MEMIJERS  OF  THE  COMMITTEE. 

Allen  R.  Foote.  Chairman. 
Alabama. 
Arkansas. 
California. 
Colorado. 
Connecticut. 
Delaware. 

District  of  Columbia. 
Florida. 
Geor_     . 
Illini 
Indiana. 
Iowa, 


L.  A.  Reebe. 
A.  H.  Barret. 

William  R.  Wood. 
I.  F.  Morrison. 
F.  A.  Gilbert. 
J.  E.  Lock  wood. 


Joseph  A.  Corby. 


Alonzo  Elliott. 
Henri-  W.  Pope. 
E.  A.'  Maher. 
D.  A.  Tompkins. 
Vincent  S.  Stone. 
Charles  R.  Faben.  Jr. 
P.  F.  Morey. 
A.  J.  DeCamp. 
Marsden  J.  Perry. 
George  B.  Edwards. 


M.  J.  Francisco. 

John  B.  Carden. 
S.  S.  Badger. 


George  H.  Roe. 
C.  H.  Smith. 
John  C.  English. 

C.  Maynard. 

II.  E.  W.  Palmer. 
C.  H.  Wilmerding, 

John  Caven, 


Kansas. 

Kentucky. 

Louisana. 

Maine. 

Maryland. 

ichusetts. 

Michigan. 

Minnesota. 
-:ppi. 

Missouri. 

Montana. 

Nebraska. 

Nevada. 

New  Hampshire. 

New  Jersey. 

New  York. 

North  Carolina. 

North  Dakota. 

Ohio. 

Oregon. 

Pennsylvania. 

Rhode  Island. 

South  Carolina. 

South  Dakota. 

Tennessee. 

Texas. 

Vermont. 

Virginia. 

West  Virginia. 

Wisconsin. 

Washington. 

At  the  Eleventh  Convention  this  committee  was  instructed  "  to 

report  for  the  action  of  the  next  convention,  such  changes  in  the 

Constitution  as  will,  in  its  opinion,  best  provide  for  the  member- 
ship and  representation  of  State  Associations  in  the  National 
Association  "  (Volume  VIII..  page  249). 

After  this  action  had  been  taken,  the  Convention  raised  a 
special  committee  charged  with  the  duty  of  making  a  general  re- 
vision of  the  Constitution  of  this  Association."  In  view  of  this, 
this  committee  has  considered  itself  discharged  from  further  con- 
sideration of  the  subject. 

By  action  of  the  Eleventh  Convention,  this  committee  was  in- 
structed "  to  co-operate  with  the  New  York  State  Association  in 
securing  such  an  amendment  to  the  Execution  Law  of  that  State 
as  to  require  a  special  apparatus  to  be  devised  for  that  purpose, 
that  shall  generate  a  current  of  not  less  than  10.000  volts  "  (Vol- 
ume VIII. .  Page  248). 

No  request  has  been  received  from  the  New  York  State  Asso- 
ciation for  such  co-operation,  and  so  far  as  this  committee  is  in- 
formed, no  effort  was  made  during  the  last  session  of  the  Legis- 
lature of  that  State  to  so  amend  the  law.  In  the  light  of  the  re- 
ports made  regarding  the  experimental  execution  that  has  since 
taken  place  in  that  State,  it  is  now  probably  as  clear  to  the  pub- 
lic as  it  has  been  to  this  committee,  that  if  execution!  are  to  be 
made  by  the  use  of  electric  currents,  the  amendment  to  the  exe- 
cution law  recommended  by  this  Association  at  its  Eleventh 
Convention  is  demanded  by  every  humane  and  equitable  con- 
sideration. 

(a)  To  give  practical  effect  to  the  "  Memorial  and  Statement  " 
presented  to  Congress  in  the  name  of  this  Association,  by  its 
President,  which  was  presented  in  the  United  States  Senate,  by 
Senator  Hale,  on  August  15th,  and  was  referred  to  the  Commit- 
tee on  the  Census,  and  ordered  printed.  A  member  of  this  com- 
mittee has  prepared  a  bill,  which  was  introduced  in  the  Senate 
of  the  United  States.  August  15th,  by  Senator  Hale.  It  was 
read  twice  and  referred  to  the  Committee  on  the  Census. 

This  bill  is  as  follows.  Your  committee  recommend  that  the 
Association  endorse  this  bill  and  urge  its  enactment,  and  that  a 
resolution  of  thanks  be  tendered  Senator  Hale  for  his  courteous 
and  prompt  action  regarding  this  subject. 

51st  Congress — 1st  session,  S.  4.329. 

IN  THE  SENATE  OF  THE  UNITED  STATES. 
August  15,  1890. 
Mr.  Hale  (by  request)  introduced  the  following  bill,  which^as 
read  twice  and  referred  to  the  Committee  on  Census. 

A  BILL 
To  amend  an  Act  entitled  "AnAct  to  provide  for  taking  the 
eleventh  and  subsequent  censuses,"  approved  March  first,  eigh- 
teen hundred  and  eighty-nine. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  L'nited  States  of  America,  in  Congress  assembled. 

That,  for  the  purpose  of  rendering  the  investigation  of  the 
electrical  industries  by  the  eleventh  census  thorough  and  complete 
in  every  detail,  the  Superintendent  of  Census,  under  the  direc- 
tion of  the  Secretary  of  the  Interior,  is  hereby  authorized  and 
directed  to  make  such  sub-divisions  of  the  subject  as  may  seem 
to  him  advisable,  and  to  associate  with  the  special  agent  now- 
commissioned  to  investigate  the  manufacture  of  electrical  appa- 
ratus and  supplies  and  their  uses,  as  special  expert,  the  ablest 
person  whose  services  can  be  secured  to  write  the  statement  for 
each  sub-division  so  made,  subject  to  the  supervision  of  said 
special  agent ;  and  the  sum  of  fifty  thousand  dollars  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated,  out  of  any 
money  in  the  treasury  not  otherwise  appropriated. 

During  the  legislative  season  of  18S9-1890.  comparatively  few 
State  Legislatures  were  in  session.  During  the  coming  Legisla- 
tive season  1890-1891,  a  large  number  of  State  Legislatures  will 
be  in  session. 

If  legislation  touching  electrical  interests  proves  as  attractive 
to  the  coming  legislatures  as  it  was  to  those  that  have  recently 
been  in  session  there  will  exist  an  exciting  cause, cause  sufficiently 
urgent  to  fuse  all  centra]  station  companies  in  every  State  into  a 
compact  organization  for  the  protection  of  their  mutual  inter- 
That  ill-advised  legislation  will  be  met  with  in  everv  State 
admits  of  no  doubt.  So  long  as  would-be  law-creators  think  it 
a  factor  of  popularity  to  show  in  their  legislative  records  that 
they  introduce  bills  or  advocated  measures  that  are  intended  to 
be,  or  are  in  fact,  antagonistic  to  the  practical  development  of 
the  electrical  industries,  such  things  will  be  done  ;  or,  so  long  as 
persons  interested  in  patented  apparatus  and  systems,  think 
they  can  gain  a  commercial  advantage  for  such  interests  through 
legislative  enactments,  they  will  seek  to  secure  such  enactments 
regardless  of  their  effect  on  electrical  interests  in  general. 

That  those  interested  in  the  electrical  industries  in  each  state 

will  be  thoroughly  organized  and  equipped  to  meet  theemergen- 

that  will  be   thrust   upon    them,   is   very    much    in    doubt. 

There  is  no  sense  of  security  equal  to  ignorance  of  danger.     For 

those  who  are  ignorant  of  a  danger  it  has  no  existence.     This 


we  fear  is  the  condition  of  most  central  station  companies  in 
this  country,  regarding  impending  dangers  from  legislation. 
In  view  of  this,  the  greatest  service  that  may  now  be  performed 
is  to  so  state  the  threatening  dangers  that  they  can  no  longer 
remain  in  ignorance  of  them.  To  do  this  then  is  no  need  to 
speak  of  unreal  things  that  are  but  creations  of  imagination. 
Sufficient  material  for  the  purpose  is  found  in  the  record  of 
things  that  are. 

To  show  the  tendency  and  animus  of  thought  of  those  in- 
trusted with  the  responsibility  of  legislating  for  the  good  of  the 
people,  a  critical  analysis  is  asked  for  the  following  brief  reports 
on  the  work  done  by  the  Legislatures  of  a  number  of  States  dur- 
ing the  last  season  : 

Connecticut. — (Senate  Bill  No.  4.)  Chapter  IN.  An  Act  re- 
lating to  Attachments  and  Judgment  Liens. 

Massachusetts. 

No  better  presentation  can  be  made  of  the  subject  for  the  State 
of  Massachusetts  than  to  present  in  full  the  following  Report  of 
the  Counsel  of  Massachusetts  Electric  Lighting  Association, 
made  at  its  first  annual  meeting  under  date  of  July  8.  1890. 

(For  copy  report  see  appendix.     Also  copy  bills  and  reports.) 

New  Jersey. — February  12,  1890,  a  substitute  for"  Assembly, 
113"  was  introduced  by  Committee  on  Municipal  Corpora- 
tions, "  An  act  relating  to  electric  telephone  and  telegraph  wires 
and  creating  boards  of  electrical  control  in  cities  of  the  first  and 
second  class." 

February  14,  1890,  Assembly,  No.  6.  Introduced  by  Mr.  Smith 
and  referred  to  Committee  on  Corporations  : 

"  An  Act  in  relation  to  telegraph,  telephonic  and  electric  com- 
panies in  cities  of  this  State." 

1  For  copies  of  these  bills  see  appendix.) 

New  York. — January  21,  1890.  In  Assembly.  No.  160.  In- 
troduced by  Mr.  Whipple,  read  once  and  referred  to  the  Com- 
mittee on  Ways  and  Means  : 

•'  An  Act  to  create  a  board  of  electrical  commissioners  and 
to  define  and  regulate  its  powers  and  duties." 

February  20,  1890.  In  Assembly,  No.  598.  Introduced  by  Mr. 
J.  H.  Stevens  (by  request)  read  once  and  referred  to  the  Com- 
mittee on  Electricity.  Gas  and  Water  Supply  : 

"  An  Act  authorizing  water  companies  to  manufacture  and 
use  electricity  for  the  lighting  of  streets,  public  places  and  pri- 
vate buildings  in  cities,  villages  and  towns  within  this  State." 

February  21,  1890.  In  Assembly,  No.  629.  Introduced  by  Mr. 
Whipple,  read  once  and  referred  to  the  Committee  on  Electricity, 
Gas  and  Water  Supply. 

"  An  Act  to  protect  life  and  prevent  accidents  in  the  use  of 
high  tension  electric  currents." 

April  4,  189O.  In  Assembly,  No.  1887.  Introduced  by  Mr. 
Molan,  read  once  and  referred  to  the  Committee  on  Electricity, 
Gas  and  Water  Supply  : 

•'  An  Act  to  create  a  State  board  of  commissioners  of  electrica 
control  and  to  define  and  regulate  its  powers  and  duties." 

April  18.  1890.  in  Senate,  No.  618.  Introduced  by  Mr.  Erwin, 
read  twice  and  by  unanimous  consent  ordered  printed  and  when 
printed  committed  to  the  Committee  on  General  Laws: 

"  An  act  to  create  a  board  of  Electrical  Commissioners  and  to 
define  and  regulate  its  powers  and  duties." 

April  18,  1890.  in  Senate,  No  634.  Introduced  by  Mr.  Erwin, 
read  twice  and  by  unanimous  consent  ordered  printed  and 
when  printed  to  be  committed  to  the  Committee  on  General 
Laws: — reported  favorably  from  said  Committee,  with  amend- 
ments, and  committed  to  the  Committee  of  the  Whole: 

••  An  act  to  create  a  State  Board  of  Electrical  Control  and  to 
define  and  regulate  its  power  and  duties." 

(For  copies  of  these  bills,  see  appendix.) 

In  transmitting  copies  of  these  bills  to  the  Chairman  of  this 
Committee,  J.  W.  Eaton.  Jr.,  Atty.,  of  Albany.  N.  Y..  writes 
as  follows  : 

"  None  of  these  bills  have  become  laws.  I  am  of  the  opinion 
that  an  attempt  will  be  made  next  year  to  rush  through  the 
Legislature  a  bill,  combining  most  of  the  principal  features  of 
those  sent  you,  unless  some  determined  opposition  develops  in 
the  meantime.  I  believe  there  is  also  a  movement  in  favor  of 
adding  an  electrical  expert  to  the  present  railroad  commission 
and  putting  the  matter  under  their  charge.  There  was  no  law 
of  general  interest  affecting  electric  lighting  passed  this  ses- 
sion." 

Ohio. — The  Legislature  of  this  State  was  urged  to  action  by 
the  following  highly  electrified  paragraph  in  the  Inaugural  Ad? 
dress  of  Governor  Campbell: — (See  reports  in  Daily  Press,  Janu- 
ary 13.  1890.) 

"  The  application  of  electricity  is  rapidly  opening  up  new  fields 
of  legislation.  Unless  something  be  done  to  prevent  the  sacrifices 
of  life  daily  resulting  from  the  effect  of  electrical  wires,  the  com- 
panies which  put  up  and  control  them  will  have  grown  so  rich 
and  powerful  that  the  passage  and  enforcement  of  proper  laws 
will  be  difficult.  Municipalities  have  attempted  to  enforce  regu- 
lations for  protection  from  such  dangers,  but  without  satisfactory 
results.  The  duty  of  investigating  the  generation  and  distribu- 
tion of  electrical  currents  is  one  which  presses  upon  you.  The 
investigation  should  be  prompt  and  thorough  ;  the  result  there- 
of made  public  ;  and  such  action  taken  as  may,  in  your  judg- 
ment, throttle  this  evil  in  its  infancy." 

The  following  bills  were  introduced  into  the  Ohio  Legislature 
at  the  last  session  : 

"  A  bill  concerning  electric  wires  and  circuits  dangerous  to  life 
and  property." 

"  A  bill  to  authorize  the  construction  of  subways  and  under- 
ground conduits  in  which  to  place  electric  wire  cables  and  other 
electrical  conductors  in  cities,  towns  and  villages  of  this  State.1 

"  A  bill  to  regulate  electric  light  companies  so  as  to  protect  the 
public  from  accident  and  damage  from  the  same." 

"  A  bill  relating  to  electrical  conductors  for  electric  lighting  in 
cities  of  the  first  grade  of  the  first  class,  and  the  removal  of  over- 
head wires." 

Virginia. — Senate  Bill  No.  238.  A  bill  for  the  prevention  of 
danger  from  electric  -currents.  Patron — Mr.  Lovenstein.  Re- 
ferred to  the  Committee  on  General  Laws. 

While  this  report  does  not  completely  cover  the  ground,  owing 
to  difficulty  experienced  by  this  Committee  in  obtaining  copies 
of  bills  and  definite  information  regarding  action  taken  on  them, 
the  showing  is  sufficient  to  demand  attention  from  every  one  in- 
terested in  the  electrical  industries,  and  will  enable  them  to  form 
some  idea  of  the  legislative  work  that  is  near  at  hand  during  the 
season  of  1890-1891,  when  the  Legislatures  of  some  thirty-seven 
States  will  be  in  session. 

This  committee  desires  to  call  attention  to  the  fact  that  ail 
legislation  is  directed  to  the  regulation  of  the  use  of  the  electri- 
cal apparatus,  not  to  its  manufacture  and  sale.  This  u.-e  in- 
cludes all  forms  of  apparatus,  the  telegraph  and  telephone.  ,1-  well 
as  the  generation  and  transmission  of  electric  currents  lor  light 
{Continued  on  page  14). 
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A    PROPER    BASIS    FOR    DETERMINING    ELECTRO- 
MOTOR  RATES. 


BY     H.     L.     LUFKIN. 

The  equitable  adjustment  of  motor  rates,  or  rather  the  rates 
per  month,  or  year,  for  the  supply  of  current  for  the  operation 
of  electric  motors,  has  long  been  a  matter  of  considerable  annoy- 
ance to  companies  supplying  electric  power.  It  is  obvious  that 
to  invariably  charge  the  motor  user  an  arbitrary  rate  per  horse- 
power for  the  motor  which  he  uses,  based  on  its  rated  capacity, 
and  regardless  of  the  work  it  is  doing,  is  not  satisfactory  for  the 
reason  that  the  manufacturer  usually  prefers  to  buy  a  motor 
somewhat  more  powerful  than  his  work  really  requires  and  thus 
avoid  the  possible  damage  to  his  motor  from  overload,  or  the 
strain  to  which  any  piece  of  machinery  is  subjected  when  con- 
stantly operated  above  its  normal  working  capacity.  Again,  the 
manufacturer  may  contemplate  an  increase  in  his  plant  in  the 
near  future,  and,  in  buying  a  motor,  will  provide  one  of  sufficient 
capacity  to  operate  his  prospective  increase. 

H.  L.  Lufkln C.  &  C.  Electric  Motor  Co. 


with  the  reading  taken,  intersected  the  hour  line  corresponding 
with  the  time  at  which  the  reading  was  taken.  By  connecting 
these  dots  together  by  a  continuous  line  we,  of  course,  obtain 
the  diagrams  or  curves  shown. 

The  highest  average  use  shown  in  any  of  the  records  is  in 
diagram  No.  2,  with  an  average  use  of  81  per  cent,  of  the  capa- 
city of  the  motor  ;  this  record  also  shows  an  overload  of  44  per 
cent,  at  the  2  P.  M.  reading.  Diagram  No.  16  shows  the  lowest 
average,  it  being  in  this  case  but  24  per  cent,  of  the  capacity  of 
the  motor.  A  composite  average  of  all  these  records  shows 
that  the  average  use  of  an  electric  motor  is  but  43.57  per  cent, 
of  its  rated  capacity. 

It.  is  a  fact  that  many  central  stations  which  still  use  a 
"  maximum  or  motor  capacity  system "  of  charges  have 
adopted  a  schedule  with  the  fact  in  view  that  where  the  motor 
is  used  for  the  usual  run  of  intermittent  work  its  average  use  is 
much  below  its  capacity.  The  circumstances  of  motor  use  are, 
however,  so  varied  that  a  system  of  rates  or  charges  for  power 
which  shall  better  adapt  itself  to  this  wide  range  of  conditions 
has  already  been  adopted  by  many  central  stations,  especially 
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Average  Load 81  per  cent,  of  Rated  Capacity. 

Maximum  Load 44  per  cent,  in  excess  of  Rated  Capacity 

Average  Load 51  per  cent,  of  Maximum  Load. 

Shafting 55  per  cent,  of  Average  Load. 

No.    2. 
H.  L.  Lufkin.— C.  &  C.  Electric  Motor  Co. 
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Average  Load xo  per  cent.,  of  ieui<-.i  Capacity. 

Maximum  Load 50  per  cent,  of  Rated  Capacity. 

iv.rage  Lor.d 50  per  cent,  of  Maximum  Load. 

Shaftirp:..     75  per  cent,  of  Average  Load. 

No.    1. 

To  illustrate  graphically  the  practical  operations  of  motors 
under  load,  I  have  taken  a  large  number  of  records  of  motors  in 
actual  service  and  from  these  records  have  laid  out  ampere 
curves  or  daily  load  diagrams  which  will  illustrate  very  clearly 
the  fluctuations  in  the  current  supplied  to  motors  in  actual  prac- 
tice. Other  interesting  features  of  these  curves  are  the  maxi- 
mum, minimum  and  average  readings  as  related  to  each  other  ; 
the  current  consumed  in  driving  the  shafting  as  related  to  the 
average  current  consumed  ;  and  the  peculiarity  of  the  records  of 
motors  operating  elevators. 

Copies  of  these  load  records  are  illustrated  in  the  accompany- 
ing diagrams.  The  vertical  lines  of  these  charts,  you  will 
notice,  represent  hours  of  the  day,  and  the  horizontal  lines, 
amperes.  In  making  these  records  an  ampere  meter  was  placed 
in  the  circuit  in  series  with  the  motor  and  each  reading  taken 
was  dotted  on  the  chart  where   the   ampere  line,  corresponding 

«  Paper  read  before  ihe  National  Electric  Light  Association,  Cape  May, 
^    |.,  August  iq,  1890.  ' 
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charge  for  power  from  time  to  time  as  any  increase  is  shown  by 
these  readings. 

To  illustrate  more  clearly  this  "  maximum  reading  system  "  I 
would  refer  to  diagram  No.  23,  which  is  a  fair  average  record. 
This  represents  the  record  of  a  15  h.  p.  motor  operating  litho- 
graph presses,  etc.,  the  maximum  reading  in  this  case  being  75 
amperes,  or,  approximately,  10  h.  p.  The  user  is  given  a  10  h . 
p.  rate  which  in  this  case  happens  to  be  $60  per  month,  or  at  a 
rate  of  $6  per  month  per  h.  p.  based  on  maximum  readings.  As 
the  average  power  delivered  to  this  user  is  but  67  per  cent,  of  the 
maximum  reading,  the  station  actually  receives  at  this  nominal 
rate  of  $6  per  h.  p.  an  actual  rate  of  $9  per  month  per  h.  p.  for 
the  power  actually  delivered. 

The  central  station  supplying  this  particular  motor  has  adop- 
ted the  "maximum  reading  system,"  and  this  rate  of  $6  per 
month  per  h.  p.  is  their  standard  charge  for  motors  showing  a 
reading  of  4  h.  p.  and  over  and  up  to  15  h.  p.  From  15  h.  p. 
up  their  charge  is  $5  per  month  per  h.  p.  Their  monthly  bills 
are  also  subject  to  a  discount  of  5  per  cent.  I  believe,  if  paid 
promptly  on  the  first  of  each  month. 

To  return  again  to  the  diagrams.  The  records,  twenty-nine 
in  number,  are  of  so  varied  a  character  that  an  average  taken 
from  all  the  records,  will,  I  think,  show  within  1  per  cent,  or  2 
per  cent,  of  the  general  average  conditions  found  in  electric  mo- 
tor practice.  The  conditions  as  shown  by  these  records  are  as 
follows: 

Average  load  on  motor,  43.57  per  cent,  of  its  capacity. 

Maximum  load  on  motor,  68.24  per  cent,  of  its  capacity. 

Average  load  on  motor,  64  per  cent,  of  maximum  load. 

Reducing  these  averages  to  dollars  and  cents  we  have  the  fol- 
lowing results: 

H.  L.  Lufkin.— C.  &  C.  Electric  Motor  Co. 
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Average  Load 32  per  cent,  of  Rated  Capacity. 

Maximum  Load 67  per  cent,  of  Rated  Capacity. 

Average  Load 47^  per  cent,  of  Maximum  Load 

No.    3. 

those  operating  constant  potential  power  circuits.  This  system 
of  charges  I  will  call  the  "  maximum  reading  system,"  which  is 
based  on  the  maximum  reading  of  an  ampere  meter  in  series 
with  the  motor.  The  station  supplying  the  power  reserves  the 
right  in  their  contract  with  the  customer  to  change  or  modify  the 


Average  Load 17$  per  cent,  of  Rated  Capacity. 

Maximum  Load 70  per  cent,  of  Rated  Capacity. 

Average  Load 35  per  cent,  of  Maximum  Load. 

Shafting —  per  cent,  of  Average  Load. 

No.    4. 

A  "maximum  capacity"  rate  of  $6  per  month  per  h.  p.  pays 
the  station  $13.80  per  month  per  h,  p.  for  the  power  actually  de- 
livered. A  "  maximum  reading"  rate  of  $6  per  month  per 
h.  p.  pays  the  station  $9.37  per  month  per  h.  p.  for  the  power 
actually  delivered. 

$13.80  per  month  per  h.  p.  is  certainly  a  tempting  price  for 
power,  but  it  is  open  to  some  serious  objections.  In  the  first 
place,  at  this  price  the  electric  motor,  even  with  its  much  higher 
efficiency,  cannot  compete  with  the  gas  engine.  A  good  gas 
engine  uses  about  20  feet  of  gas  per  hour  per  h.  p.,  or  about 
5,200  cubic  feet  per  month.  Giving  gas  at  $1.50  per  thousand 
(and  in  many  places  it  is  much  lower  than  this),  the  gas  engine 
will  deliver  power  at  a  cost  of  $7.80  per  month  per  h.  p.  We 
can,  without  much  trouble,  obtain  the  S9.37  rate  per  month  for 
a  motor  in  competition  with  the  gas  engine,  on  account  of  its 
many  and  obvious  advantages,  but  we  can  seldom  obtain  the 
$13.80  rate.  This  maximum  capacity  rate  also  very  much  ham- 
pers the  user  in  a  selection  of  a  motor,  and  the  motor  salesman, 
in  order  surely  to  affect  a  sale,  is  very  apt  to  underrate  the  pros- 
pective load  on  the  motor,  as  the  customer  is  governed  in  his 
purchase  of  a  machine  much  more  by  the  monthly  charge  than 
by  the  first  cost  of  the  motor. 

Another  feature  which  must  not  be  lost  sight  of  is  the  fact  that 
a  motor  user  who  has  bought  and  paid  for  his  machine  becomes 
your  permanent  customer,  his  income  being  entirely  derived  from 
the  product  of  the  work  of  his  motor.  His  bills  for  power  you 
are  also  sure  of  collecting,  for  the  moment  his  power  is  shut  off 
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his  earning  capacity  ceases.  The  motor  becomes  to  him  an  ab- 
solute necessity  instead  of  a  seasonable  luxury,  as  is  the  case  with 
many  electric  lights. 

:>ther  very  remarkable  feature  brought  out  by  these  dia- 
grams is  the  fact  that  i;e  power  consumed  in  doing 
serviceable  wor»:  .  Qths  of  the  total  power  used  and 
the  remaining  five-eighths  (68  per  cent,  i  is  consumed  in  driving 
shafting.  This  enormous  loss  in  shafting  would  indicate  that 
the  day  may  not  be  far  distant  when  each  machine  will  be 
equipped  with  its  own  direct-geared  motor  and  that  the  days  of 
shafting  and  belting  are  numbered. 

As  a  concluding  reference  to  these  diagrams,  let  me  call  your 
tion  to  diagram  No.  3.   in  which  a  condition  presents 
with  which  you  are  familiar  in  theory,  but   which  has,  I  believe, 
r  before  been  practically  illustrated,  namely,  the  counter  E. 
n  the  armature  of  a  shunt  wound  motor  driving  a  spur  gear 
When  the  elevator   is   coming  down  with  a  load  the 
counter  e.m.f.  runs   above  the  E.M.F.    of  the  supplying  circuit, 
and   therefore  the   motor   becomes  a  producer  instead  of  a  con- 
sumer, and  thus  acts  as  a  break  to  retard  the  too   rapid  descent 
of  the  elevator. 

Diagram  No.  3  represents  the  record  of  a  -J2  h.  p.  motor  in  a 
wine  merchant's  store  operating  an  elevator,  a  small  piston 
water  pump  and  wine  pump.  The  water  pump  is  in  continuous 
operation,  the  wine  pump  and  elevator  being  only  used  inter- 
mittently. The  current  consumed  in  the  shafting  and  water 
pump,  which  constitute  the  continuous  load,  is  14  amperes. 
The  difference  between  this  15  amperes  and  the  several  read- 
ings below  that  amount,  shows  the  amount  of  current  generated 
by  the  motor  when  the  elevator  is  coming  down.     As  this  class 
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Average  Load 43J  per  cent,  of  Rated  Capacity. 

MuTimnm  Load 55  per  cent,  of  Rated  Capacity. 

Average  Load 7S  per  cent,  of  Maximum  Load. 

Shafting 60  per  cent,  of  Average  Load. 

No.    5. 

of  elevator  is  largely  used,  this  peculiar  fact  becomes  an  item  of 
considerable  importance  to  the  central  station,  and  is  also  a 
strong  argument  in  favor  of  a  constant  potential  power  circuit, 
as  only  on  thiscircuit  can  these  conditions  be  obtained. 

I  had  hoped  to  prepare  some  diagrams  of  motors  on  series  or 
arc  light  circuits  for  comparison  with  the  records  here  submitted, 
and  thereby  illustrate  graphically  the  advantages  of  the  constant 
potential  circuit  for  power  distribution.  Want  of  time  has,  how- 
ever, prevented  this. 

In  conclusion,  let  me  read  you  some  extract  s  from  a  letter  re- 
ceived in  March  last  from  a  prominent  manufacturing  corpora- 
tion using  75  to  80  h.  p.  in  motors  in  their  work  shops  : 

• '  We  are  running  with  one  motor  a  large  4-ton  Graves'  eleva- 
tor, and  several  wood-working  machines,  such  as  planers,  cross- 
cut saws.  etc.  In  our  machine  department,  the  several  motors 
run  several  lines  of  shafting,  independent  of  each  other.  In  this 
department  we  run  heavy  planers,  lathes,  drill  presses,  shapers. 
slotters.  gear-cutters  and  other  machinery  necessary  to  a  com- 
plete machine  shop.  A  motor  in  our  department  for  fine  wood 
work  famishes  power  for  various  machines  necessary  to  the 
manufacture  of  articles  needing  turning  lathes,  gig-saws,  rip- 
saws,  etc 

■■  In  our  experimental  department  and  show  room,  we  use  a 
smaller  motor,  set  with  the  necessary  speed  reducing  pulleys  and 
belts  upon  a  movable  frame.  This  we  roll  from  place  to  place 
asc:  All  of  these  motors  are  giving  us  un- 

qualified satisfaction,  and  we  would  not  willingly  return  to  di- 
rect steam  engine  power. " 

This  company  is  being  supplied  with  power  by  the  local  elec- 
tric light  company,  on  a  basis  of  $50  per  year  per  h.  p.  based  on 
maximum  reading.  The  user  is  apparently  delighted  with  his 
service  and  perfectly  satisfied  with  the  cost  of  his  power,  and  I 
have  the  assurance  of  the  electric  light  company  supplying  the 
power,  that  they  would  be  glad  to  load  their  plant  under  the 
same  terms  given  this  customer. 


-i 

■■ 

r. 

76 

n 

JO 
6* 

m 

G 
« 

« 

61 

LOAD. 

--:"    :  —  •: -v  1.000  lbs.,  speed  so  ft  "per  mtf. 

1 

1 

1 

M 

m 

« 

M 
hi 
»4 

1 

1 

a 

m 
-  - 

r  -- 
s  ■ 
<  1 

■ 

■ 

K 

: 

a 
m 
1 

. 

T. 

at 

. 

1 

. 

_  1 

2. 
a 

1 

1 

IS 

\ 

A 

\ 

A 

\ 

\ 

Y 

1 

1  \ 

14 

s 

I 

1  \ 

1 

\ 

F    1 

v? 

\  _ 

5 

■  ^ 

'  -  ;  ! ;  S3 

KM. 

Z.Z. 

333= 

NOON 

P.M. 

.  ■ 
96 
W 

FULL  LOAD  OF  MOTOR . 
25   -   :  VOTOR.  220  VOLTS 

-i 
70 

a 

M 

S 
• 

- 

, 

LOAD  ON  MOTOR . 

SI    ST 

a. 
S 

M 

Si 

SO 

. 
IS 
M 

1 
• 

1  v\ 

1 

_L 

I 

■ 

\ 

T 

1  Ju 

1 

\ 

,1 

TL 

\ 

i 

\ 

g  =   =  =   s  =   i   »   i  S  §   =    g   =  g   s  §   =    i  3  g 


A.M. 


s&;s 


Average  Load »  per  cent,  of  Rated  Capacity. 

Maximum  Load     81  per  cent,  of  Rated  Capacity. 

Average  Load 37  per  cent,  of  Maximum  Load. 

No.    6. 
H.  L.  Lnfkin.— C.  &  C.  Electric  Motor  Co. 


Average  Load 35  per  cent  of  Rated  CapadKjg 

Maximum  Load 60  per  cent,  of  Rated  Capacity. 

Average  Load 5S  per  cent,  of  Maximum  Load. 

Shafting 58  percent   of  Average  Load. 
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FULL  LOAD  OF  MOTOR, 

15  H.P  MOTOR.  22Q  VOLTS. 
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H.  L.  Lnlkin.— C.  &  C.  Electric  Motor  Co. 
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Average  Load  36  per  cent,  of  Rated  Capacity 

Maximum  Load 58  per  cent,  of  Rated  Capacity. 

Average  Load 46  per  cent,  of  Maximum  Load. 

Shafting 71  per  oent  of  Average  Load, 

Ko.    7. 


Average  Load  4i  per  cent,  of  Rated  Cap 

Maximum  Load 58  per  cent  of  Rated  Capa 

Average  Load 77  per  cent,  of  Maximum  Load. 

Shafting  ,.,..,  , <B  per  cent- of  Average  Load, 
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H.  L..  Lufkin.— C\  &  C.  Klectrlu  Motor 
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erage  Load 54  per  cent,  of  Rated  Capacity. 

ximum  Load  87$  per  cent,  of  Rated  Capacity. 

erage  Load 62  per  cent,  of  Maximum  Load. 

afting 78  per  cent,  of  Average  Load. 

No.  12. 


Average  Load    i'i  p.  r  cent,  of  Kate  1  Capacity. 

Maximum  Load 59  per  cent,  of  Rated  Capacity. 

Average  Load 64  per  cent,  of  Maximum  Load. 

Shafting 8D  per  cent,  of  Average  Load. 

No.  13. 


H.  L.  Lufkin.— C.  &  C.  Electric  Motor  Co. 


FULL  LOAD  OF  MOTOR.   15H.P.MOTQR.  110  VOLTS. 


RUNNING  ENVELOPE  MANUFACTORY. 

7  ENVELOPE  MACHINES. 

1  40         "         CUTTER. 

4  PAPER  CUTTERS. 

1  SMALL  PUMP. 

1  GUM  MIXER. 

33  X  46  CYLINDER  PRESS. 

PRESS,  1  ENVELOPE  MACH. ,  1  CUTTER, 

PUMP  A.  MIX. , 21   AMP! 

PRESS,  1  ENVELOPE  MACH.,  2  CUTTERS. 

PUMP  A  MIX., 23      " 

PRESS.  2  ENVELOPE  MACHS.  ,  2  CUTTERS, 

PUMP  &  PRESS, 24       " 

PRESS,  3  ENVELOPE  MACHS.,  1  CUTTER, 

PUMP  A  MIX., _ 25      •'« 

PRESS,  5  ENVELOPE  MACHS.,  1  CUTTER, 

PUMP  oV  MIX., 28     ." 

PRESS,  6  ENVELOPE  MACHS.,  1  CUTTER, 

PUMPS   MIX., —29      >■' 

PRESS,  7  ENVELOPE  MACHS.,  4  CUTTERS, 

PUMP  &  MIX., 32      '• 

STARTING  OP  IN  THE  MORNING, 35      " 
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Average  Load 41J  per  cent,  of  Rated  Capacity. 

Maximum  I.oa  1 58  per  cent,  of  Rated  Capacity. 

Average  Load 7H  per  cent,  of  Maximum  Load. 

Shafting 80  per  cent,  of  Average  Load. 

No.  14. 


H.  L.  tnfkin.— C.  &  C.  Electric  Motor  Co. 
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Average  Load 39  per  cent,  of  Rated  Capacity. 

Maximum  Load 50  per  cent,  of  Rated  Capacity. 

Average  Load 75  per  cent,  of  Maximum  Load. 

Shafting 85  per  cent,  of  Av  erage  Load. 

No.  15. 
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Average  Load 24  per  cent,  of  Rated  Capacity. 

Maximum  Load 31  per  cent  of  Rated  Capacity. 

Average  Load 76  per  cent,  of  Maximum  Load. 

Shafting 79  per  cent,  of  Average  Load. 

No.  16. 


H.  L.  Lufkin.— C.  &  C.  Electric  Motor  Co. 
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Average  Load 55  per  cent,  of  Rated  Capacity. 

Maximum  Load 75  per  cent,  of  Rated  Capacity. 

Average  Load 74  per  cent,  of  Maximum  Load. 

Shafting ..64  per  cent,  of  Average  Load. 

No.  19. 
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H.  L.  Lufkin. -C.  &  C.  Electric  Motor  Co. 


H.  E.  Lufkin C.  *  C.  Electric  Motor  Co. 


n 

T. 
It 

75 
71 
73 
■ 
71 
70 
«S 
6s 
67 
■ 
65 

u 

C3 

■ 

a 

60 
59 

■ - .   _-■■■:"- 

20  H. P.    MOTOR  220  VOLTS. 

i 

1      1 

LOAD  OS  MOTOR. 

2  -i roe  nflfinw 

2  SMALL 

2  S»*»l_   LATHES. 

1   SPEEO  LATHE. 

1  LARGE  DRILL  PRESS. 

2  SMALL  DRILL  PRESSES- 

1  GEAR  CUTTER. 

2  BOLT  CUTTERS. 

2  SPUNIHG  MACHINES. 
- 
LATHE. 
1   CENTER  MACHINE. 
1   EMERY  WHEEL. 
1   SHAPER 
1   PIPE  CUTTER- 
1   BLACKSMITH'S  BLOWER  FAN. 
1  GRINDSTONE. 

1 

_J 

K 
6t 

65 
61 

£3 

42 

61 

a     SO 

g     « 

_    a 

a.      .- 

£     ^ 

<     it, 

IS 

41 

IS 

12 
a 

n> 

as 

at 

06 
31 

33 
32 
31 

30 
» 
M 

r, 

'.6 

■ 

s 

: 

20 
19 

18 

■ 
It 

IS 

;  ■ 

*  : 

i 

A                /       \  /     \     / 1 

■    / \               /        \/      \    / 1 

/ 

^ 

f 

\    1 

_/ 

7 

j    I   1   HI   i 

t 

t 

L 

Mi     ' 

i  M 1 1 

i  i 

-     1 

i  i 

-       3 

!   5 

B      « 

i 

3 

i 

1      \ 

1 

i 

i 

i 

* 

I  [ 

%    i 

4    e 

■ 

S  1 

4    0 

£     - 

?  s 

!  f 

■   it 

■ 

:     -a 

FULL  LO*^  OF 

LOAD  ON  MOTOR. 
LATHES. 
1  14  FT.2o"swiNG. 
19 

*»:*  - 

7  *    ..        8'      i. 

■  •    -    -    .            -- 

-s  3  f  ..    ie'     .. 

S  SPEED  LATHES. 

1   LAPGE  B03IS3  MACHINE,  6  TOOL. 

1  TAPPING  MACHINE. 

2  LARGE    BACK  GEAR  SINGLE  SPINDLE. 
DRILL  PRESSES. 

1   PLANER  10  FT.BED. 
1                      8    ..      .. 

1  ..          6   ..      .. 

2  MONITOR  LATHES. 

1  3'SPINDLE  DRILL  PRESS. 

2  4         ..              .1 
1  GRINDSTONE. 

1   SENSITIVE  DRILL. 
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LOAD  ON  MOTOR. 
3  5  FT.LATHES.  10* SWING. 

1  SPEED  LATHE. 

2  «  SPINDLE  DRILL  PRESSES 
INSENSITIVE       .. 

1   SHAPER. 
1   lfl'EMERV  WHEEL. 
-r-CIRCULAR-  SAW;-  (METAL). 
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Average  Load 45  per  cent,  of  Rated  Capacity. 

Maximum  Load 56  per  cent,  of  Rated  Capacity. 

Average  Load 77  per  cent,  of  Maximum  Load. 

Shafting 70  per  cent,  of  Average  Load. 

No.  21. 
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A.M. 


NOON 


Average  Load 45  per  cent,  of  Rated  Capacity. 

Maximum  Load 62+ per  cent,  of  Rated  Capacity. 

Average  Load 72  per  cent,  of  Maximum  Load. 

Shafting 56  per  cent,  of  Average  Load. 

No.  20. 


H.  L.   Lufkin C.  ft  C.   Klectric  Motor   Co. 

■FOLL  LOAD  OF  MOTOR,  2  H.  P.  MOTOR.  1 18  VOLTS. 
LOAD  ON  MOTOR 
8  GORDON  PRESSES. 
1         "         PRESS. 
1   PEERLESS       " 
1  SMALL  CAMPBELL. 
1  CYLINDER  PRESS. 


-TO  ERAGE! 
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Average  Load 32+  per  cent,  of  Rated  Capacity. 

Maximum  Load 37,  per  cent,  of  Rated  Capacity. 

Average  Load 83  per  cent,  of  Maximum  Load. 

Shafting 80  per  cent,  of  Average  Load- 
No.  17. 


Average  I.,  ad \t  p-r  cei.t.  .  f  Rated  C.padfl 

Maximum  Load S8  per  cent,  of  Rated  Capacity. 

Average  Load 60  per  cent,  of  Maximum  Load. 

3i:afting 70  per  cent,  of  Average  Load. 

No.  23. 
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H.  L.  Lufkin.— C.  ft  C.  Electric  Motor  Co. 
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Average  Load 40  per  cent,  of  Rated  Capacity. 

Maximum  Load 50  per  cent  of  Rated  Capacity. 

Average  Load 81  per  cent,  of  Maximum  Load. 

Shafting 70  per  cent,  of  Average  Load. 
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and  power.  Such  legislation  affects  primarily  the  interest  of 
those  who  have  their  capital  invested  in  plants  for  furnishing 
such  service  and  thus  establishes  a  a  immunity  of  interest  be- 
tween them.  The  interests  or  manufacturing  companies  and 
supply  houses  in  such  legislation  is  secondary,  as  they  are  only 
affected  through  the  effect  on  operating  companies.  For  these 
reasons,  and  in  view  of  the  fact  that  legislation  is  confined  to 
State  Legislatures,  there  is  a  real  necessity  for  the  operating 
companies  in  every  State  to  form  themselves  into  associations 
for  the  development  and  protection  of  their  mutual  interests. 

In  analyzing  the  subjects  of  legislation,  this  committee  would 
be  untrue  to  the  interests  it  represents,  should  it  fail  to  bring  to 
notice  the  fact  that  most  of  the  so-called  antagonistic  legislation 
is  not  the  result  of  a  popular  demand,  but  issues  from  those  in- 
terests that  seek  a  commercial  advantage  by  legislation  that, 
either  directly  or  by  implication,  would  create  conditions  favora- 
ble to  their  particular  apparatus  or  systems.  A  diminution  of 
efforts  of  this  kind  may  be  reasonably  expected,  as  the  art  of 
generating,  distributing  and  using  electric  currents  becomes  more 
and  more  a  matter  of  common  information  and  electrica 
tems  approach  more  nearly  to  the  zenith  of  their  development. 

The  President — The  Committee  on  Legislation  have  in  their 
possession,  and  it  will  be  transferred  to  the  Secretary  to  be  in- 
corporated in  the  volume  of  proceedings  of  the  Convention,  all 
of  the  bills,  in  full,  referred  to  in  that  paper,  and  of  course  they 
will  be  at  the  service  of  the  central  station  men  ;  and  I  have  no 
doubt  they  will  prove  very  valuable  indeed  as  showing  the  gen- 
eral trend  of  the  legislatures  throughout  the  country. 

I  learned  with  much  pleasure  this  morning  of  the  presence 
here  among  us  of  the  first  man  who  ever  occupied  the  chair  of  the 
National  Electric  Light  Association  ;  and.  without  consulting 
the  Convention.  I  shall  venture  to  appoint  two  gentlemen  to 
escort  him  to  the  platform  ;  and  I  think  we  shall  all  be  very  glad 
indeed  to  hear  a  few  remarks  from  him.  The  Chair  will  ap- 
point Vice-President  Edgar  and  Mr.  DeCamp  as  such  com- 
mittee. 

Mr.  Edgar  and  Mr.  DeCamp  escorted  Mr.  George  S.  Bowen 
to  the  platform. 

The  President — Gentlemen,  I  have  great  pleasure  in  introduc- 
ing to  you  Mr.  Bowen,  one  of  the  early  fathers,  who  has  now- 
come  to  take  a  look  at  his  child.     (Applause). 

Mr.  Bowen — Mr.  President,  and  Gentlemen  of  the  Electric 
Light  Association.  You  certainly  have  placed  me  under  great 
obligation  by  the  graceful  compliment  which  you  have  conferred 
upon  me  in  asking  me  to  stand  before  you  and  look  at  the  child 
that  was  bom  some  six  years  ago.  It  is  true,  as  the  Chairman 
has  stated,  that  I  caUed  a  convention  to  order  in  Chicago;  and 
I  did  it  after  some  weeks  of  labor  in  sending  out  circulars,  etc., 
inviting  the  men  who  were  engaged  in  the  electric  lighting  busi- 
ness to  get  together,  to  become  acquainted,  to  rub  together 
slightly  and  see  what  the  effect  might  be.  My  own  opinion  was 
that  it  would  be  useful  to  us  all,  and  10  that  end  we  created  a 
little  committee  in  Chicago,  and  I  was  made  the  Chairman  of 
it,  and  1  had  the  honor  of  sending  out  those  circulars  ;  and  in 
responding  to  the  circulars  there  were  about  one  hundred  and 
fifty  gentlemen  who  came  from  all  quarters  of  the  Union  to 
Chicago.  I  mention,  as  I  stand  before  you,  an  incident  which 
occurred,  which  often  has  come  to  my  mind,  and  it  was  this. 
Mr.  Morrison  of  Baltimore  said  to  me,  on  being  acquainted, 
"what  are  your  plans?"  I  said,  "well,  we  have  no  under- 
ground plans  or  overhead  plans.  My  plan  has  been  simply  this  : 
To  invite  the  electric  light  men  to  come  together,  to  become 
acquainted  with  each  other ;  and  after  I  have  called  the  Con- 
vention to  order  and  you  are  all  in  the  room  which  has  been 
provided  for  you  my  duty  is  done.  I  have  no  plans  at  all  be- 
cause I  have  the  utmost  confidence  in  the  capacity  of  the  men 
that  have  taken  hold  of  this  great  business,  the  lighting  of  the 
world,  to  take  care  of  themselves,  and  so  I  have  made  no  plan 
whatever."  (Applause).  And  so  you  see,  gentlemen,  that  it 
gives  me  the  greatest  pleasure  ;  I  can  scarcely  find  words  equal 
to  the  expression  of  the  pleasure  that  I  have  experienced  in  all 
these  years  in  seeing  the  growth  and  the  activity  and  the  real 
benefits  that  have  come  to  the  country  from  the  organization  of 
the  electric  light  fraternity.  I  cannot  go  anywhere  scarcely,  it 
may  be  the  most  remote  town — and  I  have  been  all  over  this 
country  and  a  good  deal  over  Europe  during  the  last  year.and  I  say 
to  you  that  America  to  my  mind  seems  to  be  ahead  of  Europe 
in  the  electric  lighting  business ;  and  so  what  shall  we  finally 
come  to  ?  I  do  not  make  any  prediction  but  I  say  to  you,  gen- 
tlemen, you  have  only  opened  the  first  page. 

I  expect  to  live  to  see  the  day  when  all  these  little  towns  all 
over  the  country  shall  be  illuminated  with  electric  light  and  we 
shall  not  have  to  grope  about  in  darkness  as  much  as  we  have 
heretofore,  because  some  of  you  gentlemen,  I  see  it  now  crop- 
ping out  in  your  brains,  are  going  to  develop  a  plan  by  which  all 
the  world  may  have  the  light  at  an  expense  so  cheap  and  so 
nominal  that  they  cannot  afford  to  be  in  darkness  ;  and  so  the 
world  will  be  indebted  to  the  electric  light  men  for  all  of  that.  If  it 
shall  happen  in  the  course  of  your  discussions  here  in  regard  to 
the  action  that  has  been  taken  by  some  of  the  State  legislatures 
to  make  use  of  electricity  to  take  human  life — if  that  agita- 
tion shall  finally  develop  into  an  expression  of  thought  in  the 
minds  of  the  American  people  that  human  life  is  too  sacred  to 
be  taken  by  any  means  whatever,  I  shall  thank  God  for  that,  be- 
cause I  do  not  believe  it  is  in  the  power  of  man  to  take  human 
life — something  you  cannot  restore.  Certainly  the  man  whom 
you  would  execute  under  these  laws,  and  who  has  committed  an 
act  deserving,  under  the  laws  of  the  State,  to  be  executed  by 
electricity.  or  the  rope  or  any  other  means,  certainly  is  unfit  to 
die  and  he  is  quite  unprepared  to  live ;  and  so  my  plan  to  get 
along  with  that  kind  of  men  is  to  educate  them  ;  give  them  good 
cold  water  baths,  and  hot  too,  inside  and  out,  and  wholesome 
food  and  plenty  of  work,  and  let  them  live  long  enough  to  be 
fitted  and  prepared  either  to  live  or  die,  just  as  God  in  His  wis- 
dom shall  see  fit.    Those  are  my  sentiments.     (Applause.) 

It  has  only  fallen  to  the  lot  of  a  few  of  the  great  inventors  of 
the  world  to  see  the  work  of  their  hands  finally  culminate  in 
great  success  ;  and  as  I  look  over  this  body  there  comes  to  my 
mind  an  incident  which  occurred  a  few  years  ago,  and  I  will 
take  your  time,  as  it  will  oe  very  brief,  iust*  to  recount  it.  I  was 
riding  down  through  the  State  of  New  Jersey  with  John  I.  Blair, 
the  great  railroad  builder,  who  has  spent  many  millions  of  dol- 
lars in  building  railroads,  and  passing  by  a  little  hamlet  he  said  : 
"  There  is  where  Professor  Morse  used  to  live,  in  that  little 
house."  "Ah.  indeed!"  I  said.  "If  I  had  the  time  I  would 
.  like  to  get  out  of  the  train  and  walk  around  there,  just  to  get  a 
little  of  the  aroma,  the  scintillations  of  inspiration  that  filled 
that  old  man's  soul  when  he  was  trying  to  make  you  believe  that 
he  could  send  a  message  on  a  wire^     What  did  you  think  of  the 


old  man,"  I  said,  "  when  he  was  trying  to  make  you  believe 
that  he  could  send  a  message  on  a  wire  ?"  "  Oh,"  he  said  "  we 
all  thought  he  was  a  crazy  old  fool."  Now,  that  was  about  the 
idea  expressed  in  regard  to  him  ;  and  here  is  some  bright  young 
electrician  who  may  bring  to  you  something  and  yon  will 
say.  "  Oh,  get  away  ;  he  is  a  crazy  fool."  But  let  me  tell  you. 
my  dear  friends,  it  is  these  crazy  old  fools  that  have  stirred  the 
world  from  its  foundation  to  its  very  height,  and  when  I  read 
the  account  of  Professor  Morse  as  he  sat  on  the  platform  in  the 
Cooper  Union — I  need  not  recount  the  history  of  his  experience 
about  going  to  Congress,  and  his  labors,  and  finally  getting  his 
telegraph  wire  from  Baltimore  to  Washington  and  sending  that 
first  message  over  that  line,  that  wonderful  message,  ignoring 
himself  completely,  this  crazy  old  fool,  saying,  "What  hath  God 
wrought  ?"  Not  me,  but  nhat  hath  God  wrought  ?  And  then 
when  he  stood  on  the  platform  of  Cooper  Union  and  with  that 
simple  messenger  sent  that  other  message  flying  around  the 
world.  "Glory  to  God  in  the  highest  and  peace  on  earth,  good 
will  to  men,"  what  more  could  come  to  fill  his  soul  with  all  that 
«  as  great  and  noble  and  successful  in  life  ? 

Here  stood  this  crazy  old  tool,  the  admired  genius  of  all 
the  universe.  Nothing  could  be  more  magnificent  or 
grand  in  its  accomplishments  than  that.  And  so  I  expect 
to  see  the  day  when  these  young  electricians  shall  accom- 
plish other  things.  I  do  not  think  we  have  got  to  the  end 
by  any  means;  and  so  I  want  to  see  youdo  what  you  do  well. 
When  you  want  a  street  railway  and  put  down  an  electric 
current,  put  it  down  well.  I  was  clown  at  Asbury  Park  last 
night  and  they  had  a  terrible  storm  there  and  they  were 
frightened  because  there  was  electricity  on  the  track;  and 
of  course  water  is  a  fine  conductor.  I  hope  some  day  to  see 
the  wires  underground,  carefully  put  away  where  they  will 
be  dry  and  operative,  and  then  you  will  get  good  results  and 
we  shall  not  be  hearing  of  these  terrible  accidents.  Either 
put  them  down  underground  where  they  are  safe  or  else  put 
them  up  so  high  that  they  won't  disturb  people;  and  when 
you  put  them  up  make  them  secure.  Whatever  you  do,  let 
it  be  done  well:  that  is  my  idea;  and  then  you  will  get  good 
results.  I  expect  to  see  the  day  when  every  house,  every 
little  household  in  the  land,  shall  have  its  little  storage 
battery  and  electric  lights.  We  are  going  to  dispense  with 
tallow  candles  and  even  with  kerosene  oil.  Why,  just  think 
of  it;  in  the  Island  of  San  Domingo  they  use  kerosene  oil 
to-day  all  over  the  Island.  There  was  a  concession  brought 
to  me  a  few  weeks  ago  for  lighting  the  Island;  and 
gentlemen,  you  could  scarcely  get  anybody  in  this  country 
to  go  down  there  and  put  in  electric  lights  because  they  say 
it  is  too  much  of  a  venture ;  and  still  you  can  go  there,  and, 
you  can  go  to  Hayti,  and  you  can  go  all  through  the 
southern  district  and  there  is  a  field  that  is  just  as  full  of 
riches  as  any  gold  mine  in  Colorado  or  California;  and  it  is 
all  there  just  waiting  for  you  to  take  it;  and  if  I  was  a 
young  man  twenty  years  of  age  I  would  plant  myself  down 
there  in  some  of  those  countries  and  I  would  make  my 
fortune  there.  There  is  no  mistake  about  it.  It  is  there 
and  the  people  are  ready  to  pay,  and  they  have  got  the 
money  and  are  able  to  pay  and  what  they  want  to  do  is  to 
utilize   it. 

I  hare  taken  too  much  of  your  time  I  think  gentlemen, 
I  am  under  great  obligation  for  your  courtesy  in  asking  me 
to  say  a  word  and  I  can  assure  you  that  wherever  I  am, 
wherever  I  have  been  in  these  years.  I  never  take  up  a 
paper  that  has  an  account  of  the  Electric  Light  Association 
that  it  does  not  attract  my  attention  and  absorb  my  interest 
most  intensely;  and  so  I  wish  you  the  greatest,  the  most 
unbounded  success,  as  I  am  sure  you  will  have.  (Applause.) 
Mr.  Weeks — Mr.  President,  on  behalf  of  the  Executive 
Committee  I  would  report  to  the  Convention  their  recom- 
mendation that  Mr.  George  S.  Bowen,  who  has  just  ad- 
dressed the  Convention,  and  to  whom  more  than  to  any  one 
else  this  Association  owes  its  existence,  be  elected  an  honor- 
ary member  of  this  Association. 

The  motion  was  duly  seconded  and  carried. 
Mr.  Bowen — Mr.  President  and  gentlemen,  you  have 
placed  me  under  still  renewed  and  lasting  obligation.  I 
assure  you  that  I  appreciate  this  delicate  and  beautiful  com- 
pliment to  me  in  all  its  best  phases,  and  so  I  only  wish  you 
the  very  best  that  God  Almighty  can  give  to  you  all  through 
your  lives.     (Applause.) 

The  President—  We  will  now  resume  the  regular  order  of 
business  and  proceed  to  the  consideration  of  the  report  of 
the  National  Committe  on  Legislation. 

Mr.  Mason—  Mr.  President,  I  notice  that  this  report  now 
under  consideration  and  recently  read  by  Mr.  Wilmerding, 
refers  to  a  bill  that  is  now  in  the  Committee  on  the  Census — 
the  Committee  of  the  Senate.  I  beg  to  offer  the  following 
preamble  and  resolutions : 

Whereas.  On  the  15th  of  August,  1890,  the  honorable 
Senator,  Eugene  Hale,  introduced  in  the  Senate  of  the 
United  States  a  bill  to  amend  an  act  entitled,  An  Act  to 
Provide  for  the  taking  of  the  Eleventh  and  Subsequent 
Censuses,  approved  March  1,  1889,  and 

Whereas,  The  said  bill  was  read  twice  and  referred  to 
the  Committee  on  the  Census,  and 

Whereas,  In  the  opinion  of  the  National  Electric  Light 
Association  the  passage  of  this  bill  is  essential  to  render  the 
investigation  of  the  electrical  industries  by  the  Eleventh 
Census  thorough  and  complete,  therefore, 

Resolved,  That  the  President  of  this  Association  be  re- 
quested to  express  this,  our  opinion,  to  the  Committee  on 
the  Census  and  urge  the  Committee  to  favorably  report  to 
the  Senate  the  bill  referred  to. 

Resolved,  That  the  thanks  of  this  Association  be  tendered 
to  Senator  Hale  for  his  services  in  the  matter  of  the  bill 
above  referred  to. 

The  President  —  Gentlemen,  you  have  heard  the  pre- 
ambles and  resolutions  offered  by  Mr.  Mason.  What  is 
your  pleasure  ? 

Mr.  DeCamp— I  move  they  be  adopted. 


The  motion  was  duly  seconded  and  carried. 
Mr.    Erancisco,  of   Rutland,  Vt.,    then  read  a  papei  on 
Municipal  Lighting,  which  will  be  found  in  full  on  another 
page. 

The  President — The  Chair  will  announce  the  appointment 
of  the  Committee  of  three  on  the  proper  classification  of  the 
lighting  power  of  incandescent  lamps:  A.  V.  Ganatt, 
Louis  Bell,  P.  H.Alexander. 

The  paper  which  has  just  been  read  is  now  open  for  dis- 
cussion. Are  there  any  remarks  on  the  paper  just  pre- 
sented by  Mr.  Francisco  ? 

Mr.  Wilmerding— I  move  a  vote  of  thanks  to  Mr.  Fran- 
cisco for  the  able  way  in  which  he  has  set  forth  this  matter. 
I  hope  that  the  paper  will  have  a  circulation  all  over  the 
country,  and  do  some  good  ;  and  I  think  that  the  Associa- 
tion ought  to  thank  Mr.  Francisco  for  the  labor  and  care 
he  has  taken  in  preparing  this  valuable  paper. 

Mr.  DeCamp — I  think  that  the  most  lasting  compliment 
which  can  be  paid  to  the  author  of  that  paper  will  be  for 
this  Association  to  authorize  its  printing  for  general  distri- 
bution among  the  members,  so  that  they  may  all  have  an 
opportunity  of  making  direct  use  of  it.  I  do  not  think  that 
a  paper  of  that  kind  should  pass  without  very  general  remark 
by  this  Convention  upon  it.  Personally  I  do  not  feel  com- 
petent to  do  it,  because  I  have  not  been  touched  as  yet  in 
that  direction.  I  would  probably  be  a  little  more  lively  at 
the  present  time  if  I  had  been.  But,  in  listening  to  the 
paper  these  struck  me.  It  is  known  to  every  man  on  the 
floor  of  this  Convention  who  is  engaged  in  the  business  of 
electric  lighting  that  municipal  ownership  of  electric  light 
plants  has  its  origin  among  a  few  politicians  who  wish  to 
add  another  plum  to  the  public  pudding  that  they  may  pluck 
it.  There  is  no  question  about  that.  The  public,  who 
have  to  pay  for  this  know  nothing  else  excepting  perhaps 
the  two  or  three  points  which  the  public  know  fully  as  well 
as  their  servants  in  these  matters;  and  one  of  them  is  the 
fact  that  there  are  certain  things  in  connection  with  muni- 
cipal management  that  are  always  notably  extravagant.  It 
is  not  the  fact  that  a  municipal  government  has  no  right  to 
engage  in  anything  in  which  it  is  the  sole  consumer.  I  do 
not  admit  that  at  all.  I  admit  it  to  be  for  the  general  good 
for  them  to  keep  their  hands  out  of  everything,  and  let  what- 
ever profit  there  may  be  in  it  go  to  the  taxpaying  citizens. 
But  that  is  my  view,  and  that  is  perhaps  a  radical  view.  II 
you  take  it  on  the  ground  that  the  public  should  do  their 
own  printing — then  there  is  a  measure  of  truth  in  that,  and 
there  is  a  measure  of  justice  in  that  which  does  not  apply  to 
anything  like  the  municipal  ownership  of  an  electric  light 
plant,  or  gas  plant,  from  the  fact  that  their  ownership  of 
that  effects  nothing  except  their  own  trade.  Printers  do 
business  just  the  same  as  other  concerns  do  business  ;  they 
are  not  obliged  to  go  to  the  State  Legislature  and  get  a  char- 
ter, or  their  charter  rights.  For  thai  reason  they  are  ex- 
cepted from  the  conditions  which  apply  to  electric  light 
companies.  But  there  is  one  point  that  might  well  go 
forth  in  some  shape,  and  which  would  waken  the  people  up 
a  little  who  have  the  final  decision  of  these  matters.  I  sup- 
pose that  it  is  pretty  nearly  a  correct  statement  that  from 
fifty  to  sixty  per  cent,  of  the  total  cost  of  producing  electric 
light  is  in  the  labor  account  alone.  It  is  one  of  the  most 
difficult  problems  that  electric  light  companies  have  to  con- 
tend with.  It  is  something  that  is  the  hardest  to  control. 
Now,  if  there  is  anything  under  God's  Heaven  in  which 
there  is  extravagance  practiced  by  municipal  governments 
it  is  in  the  matter  of  labor.  For  municipal  governments  it 
invariably  takes  two  men  to  do  one  man's  work.  They  are 
as  a  rule  extraordinarily  extravagant  in  the  matter  of  labor, 
to  say  nothing  of  the  other  elements  of  political  patronage 
which  enter  into  it.  Some  time  ago  a  man  left  our  employ 
who  was  getting  what  we  thought  good  wages,  two  dollars 
per  day.  He  was  not  a  skilled  laborer  in  the  true  sense  of 
that  term.  He  took  a  position  under  the  City  Government 
at  two  dollars  per  day,  in  which  he  worked  eight  hours  per 
day,  whereas  he  had  been  working  twelve  hours ;  and  he 
took  a  position  in  which  two  men  had  been  doing  the  whole 
duty,  yet  he  made  the  fourth  man  who  went  in  there. 
Figuring  this  up  it  means  about  two  hundred  per  cent,  in- 
crease on  the  cost  of  labor  for  that  one  particular  thing. 
The  extravagance  of  municipal  governments  in  the  matter 
of  labor  is  a  fact  pretty  generally  appreciated.  But  I 
would  like  to  see  this  report  printed,  and  I  would  like  to  have 
copies  for  free  distribution  among  the  members.  I  will  pay 
for  it  if  it  cannot  be  done  in  any  other  way. 

Mr.  Armstrong— I  feel  myself  very  much  obliged  to  Mr. 
Francisco  for  this  paper.  The  instances  he  cites  were  used 
as  against  our  company  about  a  month  ago  when  we  made 
our  annual  bid  for  lighting  our  city.  It  so  happened  that 
our  general  manager  had  the  answer  ready  to  the  most  of 
these  criticisms,  and  yet  a  new  member  of  the  City  Council, 
flushed  with  his  victory  at  the  polls,  and  believing  that  the 
eyes  of  the  whole  community  were  upon  him,  and  that  upon 
his  shoulders  rested  the  protection  of  the  taxpayers  against  a 
grasping  monopoly  that  had  the  lighting  of  the  streets,  went 
into  the  City  Council  and  claimed  that  our  bid  for  lighting 
the  city  was  entirely  too  high,  and  that  Bay  City,  Bangor, 
Dnnkirk,  and  all  the  rest  were  having  the  lighting  done  at 
so  much  less.  The  answer  to  all  those  criticisms  was  made 
in  such  a  manner  that  nothing  further  could  be  said.  But 
how  much  better,  Mr.  President,  we  could  have  answer- 
ed it  had  we  just  this  paper  to  hand  to  every  member  of  the 
City  Council,  so  that  we  could  say  to  them,  there  is  the 
author's  name ;  there  are  the  facts;  now  say  what  you 
please  concerning  it.  There  was  one  thing  further — and 
possibly  an  opportunity  will  come  to  speak  of  that  later — 
which  we  cannot  so  well  answer.  There  were  parties  who 
desired  to  sell  one  or  two  dynamos  to  other  companies  that 
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inspired  other  bids  thereby.  We  may  be  able  to  speak 
of  that  after  a  while  under  another  subject.  But,  Mr. 
President,  let  it  be  clearly  understood  here — and  I  think  it 
is  clearly  understood — that  never  does  a  municipality  desire 
to  engage  in  any  business.  I  wish  that  Mr.  De  Camp  had 
illustrated  how  the  citizens  of  Philadelphia  felt  about  their 
ownership  of  the  gas  plant  that  they  have  been  blessed  with 
for  a  good  many  years.  I  wish  that  he  had  given  that  here. 
Now,  let  it  be  understood  that  at  no  time,  and  under  no 
circumstances,  does  a  municipality  desire  to  engage  in  busi- 
ness. Why  then  does  it  own  water  works  ?  Why  does  it 
own  gas  works  ?  Why  does  it  own  electric  light  plants  ? 
Usually  because  it  cannot  find  citizens  who  are  willing  for 
the  public  benefit  to  put  their  own  money  into  the  enter- 
prises, because  the  enterprise  at  the  time  it  starts  is  too 
large  to  enlist  the  citizens  or  induce  them  into  it.  Gentle- 
men, when  you  start  an  electric  light  plant  in  your  city  you 
do  it  with  the  distinct  understanding  that  for  a  long  time 
you  are  to  get  no  returns  ;  you  do  it  looking  after  the 
future.  If  you  start  a  gas  plant,  if  you  start  a  railroad,  if 
you  start  a  water  plant,  if  you  do  anything  of  that  kind  to 
supply  the  public,  you  do  it,  of  course,  expecting  an  ulti- 
mate return  to  yourself  and  to  your  stockholders  ;  you  do  it 
looking  to  the  future.  Sometimes  cities  are  enterprising 
enough  to  look  out  for  the  future  themselves  without  asking 
the  citizens  to  do  it,  and  without  expecting  the  citizens  to 
do  it.  Now,  I  venture  the  assertion  that  no  economist  who 
has  studied  the  question,  no  economist  who  has  gone  over 
the  whole  ground,  will  ever  advocate  taking  from  a  private 
enterprise  anything  like  electric  lighting,  or  like  water 
works,  or  like  a  gas  plant,  or  like  printing,  or  like  the 
railroads,  or  any  other  such  enterprise,  and  putting  it  under 
municipal  control.  I  will  ask  the  managers  of  electric 
light  companies  here  if  they  were  managing  for  the  pnblic, 
if  they  had  a  public  treasury  to  call  on  for  anything  and 
everything  they  wanted,  whether  they  would  be  (and  I  think 
they  are  perfectly  honest  and  upright  men)  as  careful  of 
their  expenditures  as  they  are  compelled  to  be  to-day? 

If  my  purse  were  unlimited  I  would  have  the  very  best 
that  was  there  ;  I  would  indulge  in  the  most  costly  experi- 
ments, for  I  would  have  wherewith  to  pay  for  them.  And  so 
would  you  do  the  same  thing.  It  is  a  natural  thing,  and  a 
proper  thing,  I  take  it.  Therefore  it  is  to  say  that  the  cost 
of  lighting  must  be  far  greater  to  a  municipality,  by  neces- 
sity, than  to  a  private  enterprise.  I  want  again  to  thank 
the  author  of  this  paper.  I  want  to  endorse  very  heartily 
Mr.  DeCamp's  suggestion  that  we  have  this  printed  by  the 
Association  for  distribution  throughout  all  of  the  cities 
where  electric  light  is  furnished  by  private  corporations  ; 
and  the  facts  contained  in  this  paper  will  do  much  towards 
making  a  proper  feeling,  a  kindly  feeling  from  the  taxpay- 
ers and  citizens  towards  our  companies  ;  and  when  we  shall 
have  accomplished  that  I  think  we  shall  have  done  a  gTeat 
good  in  the  way  of  making  popular  our  work,  in  the  way 
of  enlightening  the  people  on  just  exactly  the  grounds  we 
have  to  work;  and  where  we  expect  to  get  our  returns,  and 
what  we  furnish  for  it,  and  how  we  furnish  it. 

Mr.  Barrett — I  am  unfortunate  in  having  such  a  cold 
that  I  cannot  make  any  extended  remarks  on  this  subject  ; 
but  I  notice  in  looking  over  the  account  here  that  I  am 
asked,  or  the  city  electrician  is  asked  some  very  pertinent 
questions.  I  do  not  advocate  the  absorption  of  a  commer- 
cial business  by  any  municipality.  That  never  does.  The 
City  of  Chicago,  through  its  electrician,  has  simply  per- 
formed the  orders  which  he  received.  This  statement  strikes 
me  as  rather  a  singular  thing  I  find  here  that  the 
cost  of  municipal  lighting  is  set  forth  very  clearly,  very  ex- 
tensively and  very  expensively  ;  but  I  have  never,  in  all  my 
experience  with  this  Association,  seen  a  tabulated  statement 
of  what  it  cost  to  light  a  commercial  plant,  per  light,  never 
in  my  life.  Now,  this  is  what  strikes  me  as  being  rather 
singular.  Why  cannot  a  city  light  its  streets  as  cheaply  as  a 
commercial  company  can?  Ain't  the  market  open  to  the 
city  to  purchase  its  material?  Can't  it  hire  its  laborers  as 
cheaply  as  anybody  else  ?  Has  it  not  an  officer,  and  is  he 
not  compelled  to  report  expenditures  just  as  clearly  and  dis- 
tinctly as  does  the  head  of  any  private  concern  ?  Why 
should  it  cost  the  city  more  than  it  does  anybody  else  ?  This 
is  rather  different  at  home.  I  have  charge  of  the  municipal 
service  of  the  police,  fire,  Board  of  Health,  and  the  city 
lighting.  I  place  my  hand  usually  in  either  one  of  these  de- 
partments, and  therefore  I  get  economy  as  to  materials.  I 
do  not  claim  that  I  can  light  a  lamp  any  cheaper  than  any- 
body else.  I  do  not  claim  that  it  costs  me  any  more  than  it 
does  anybody  else  to  light  that  lamp,  except  in  labor  alone. 
We  do  have  to  pay  more  for  labor  than  anybody  else.  If  I 
could  get  this  lighting  from  corporations,  anywhere  here, 
for  what  it  costs  us  to  maintain  our  own  lights,  I  assure 
you,  gentlemen,  that  I  would  recommend  it.  You  will  ex- 
cuse me  for  not  saying  more,  because  I  am  not  able  to  talk; 
but  if  you  want  to  ask  me  any  questions  I  will  try  to  answer 
them,  although  I  do  not  want  you  to  ask  me  to  make  any 
speech. 

Mr.  Garratt — It  seems'to  be  that  the  simplest  reply  which 
can  be  made  to  the  question  why,  or  why  shall  not  a  city  do 
its  own  lighting,  will  be  found  right  in  the  words  of  President 
Cleveland,  on  the  Tariff  question,  when  he  said,  "  In  this 
matter  we  are  dealing  with  a  condition  of  things  and  not 
with  a  theory."  If  we  were  dealing  with  a  theory  there  is 
absolutely  no  reason  why  a  municipality  cannot  do  any 
business  that  any  citizens  are  engaged  in  more  profitably  than 
the  individual  citizens  can  do  it  themselves.  We  are  dealing 
with  a  condition  of  things  which,  in  the  United  States  under 
our  form  of  government,  is  this,  that  the  government  shall 
not  in  any  way  interfere  with  the  rights  and  privileges,  the 
pursuit  of  happiness  and  the  success  of  its  citizens;  that  the 
citizens  themselves  shall  do  the  industries  of   the  country ; 


that  the  government  shall  be  as  small  and  as  insignificant  as 
is  possible  to  hold  people  together  in  a  civilized  community. 
That  is  the  simple  question.  Theoretically  speaking,  I  see 
no  reason  why  a  municipality  cannot  bake  the  bread  for  the 
people,  or  why  it  cannot  butcher  the  beeves.  There  is  no 
reason  why,  except  that  in  the  condition  of  things  under 
which  we  are  living  it  is  entirely  unfeasible 

Mr.  DeCamp — I  think  Mr.  Barrett  put  the  true  question 
when  he  said  "  Why  can't  it  be  done  ?"  Well,  there  ought 
not  to  be  anybody  more  competent  to  answer  that  question 
than  Professor  Barrett  himself,  because  he  is  right  in  the 
business,  but  he  don't  do  it.  Now,  in  reply  to  the  other 
point,  in  which  he  says  that  no  commercial  plant  has  come 
forth  to  say  what  their  lights  have  cost  them.  There  is  a 
plain  answer  to  that.  That  has  not  yet  become  necessary, 
and  it  is  not  customary,  except  by  the  lowest  bidder.  Now 
the  figures  which  Professor  Barrett  has  named  and  set  forth 
and  published  broadcast  over  the  world,  or  which  have  gene- 
rally gone  forth ;  I  don't  say  that  he  published  them — have 
been  so  much  lower  than  any  commercial  company  has  ever 
produced  their  lights  under  anything  like  similar  circum- 
stances, that  that  thing  is  not  at  all  necessary ;  there  is  no 
use  of  doing  it.  A  commercial  company  who  have  stock- 
holders to  serve  and  who  are  under  certain  confidential  ob- 
ligations, which  are  generally  recognized,  are  not  in  the 
habit  of  publishing  that  sort  of  statement.  So  that  I  pre- 
sume when  the  commercial  lighting  comes  down  to  a  point 
where  they  can  produce  the  lights  at  a  less  cost  than  the 
municipal  plants  are  now  costing,  we  shall  hear  just  what 
they  cost  ;  and  they  can  very  well  afford  to  wait  until  that 
time. 

Mr.  Duncan — Mr.  President,  our  friend,  Judge  Arm- 
strong of  New  Jersey,  has  hit  the  case  fairly  well  when  he 
stated  the  case  of  the  representative  of  the  municipal  body 
who  lacked  information.  I  am  not  here  to  defend  municipal 
bodies.  I  know  something  about  the  manner  in  which 
municipalities  are  conducted.  While  my  friend  DeCamp 
thinks  that  every  man  who  has  ever  had  any  connection  with 
a  municipal  body  must  naturally  become  dishonest.  I  differ 
with  him.  (Laughter.)  I  believe  that  the  same  percentage 
of  honesty  will  prevail  in  municipalities  as  in  the  Electric 
Light  Association.  But,  sir,  the  information  that  the  gentle- 
man from  New  Jersey  had  to  put  before  his  man  was  meagre, 
What  we  want  to  do  at  the  present  time  is  to  place  the 
statistical  information  which  has  been  prepared  by  Mr. 
Francisco,  with  a  great  deal  of  labor  and  care,  in  such  shape 
that  members  of  this  association  can  use  it  when  this  question 
arises  in  their  own  cities  or  towns.  Now,  I  do  not  blame 
that  man  in  the  New  Jersey  town  as  much  as  I  do  the 
judge.  I  think  it  was  his  duty,  as  he  was  the  most  interested 
party  of  the  two,  to  obtain  this  information  at  any  cost. 
We  are  to-day  all  on  the  same  platform  and  we  are  going  to 
commence  and  get  this  information  where  it  will  do  some 
good.     I  hope  the  resolution  will  pass. 

Mr.  DeCamp — Mr.  Chairman,  I  have  got  a  question  here 
for  Professor  Barrett,  but  he  seems  to  have  left  the  room. 
The  question  is  whether  in  the  published  statement  that  the 
Chicago  lamps  costs  sixteen  cents  per  light,  he  includes  in- 
terest on  investment,  his  salary,  and  depreciation.  I  am 
sorry  Mr.  Barrett  is  not  here  to  answer  it.  He  no  doubt 
would  if  he  could. 

Mr.  Francisco — Mr.  President,  I  can  answer  that  for  Mr. 
Barrett.  I  have  a  letter  from  Professor  Barrett  in  which 
he  states  point  blank  that  he  does  not  include  it. 
The  President— I  think  the  question  is  answered. 
Mr.  Hammer — Mr.  President,  I  have  a  suggestion  which 
I  think  is  very  pertinent  to  this  subject,  which  comes  from 
across  the  water.  I  lived  in  the  city  of  Paris  last  year  and 
I  became  acquainted  with  some  of  the  gentlemen  connected 
with  the  municipal  government  there,  and  among  them  the 
Chief  Engineer  of  the  city  who  had  charge  of  the  munici- 
pal lighting  affairs,  and  I  learned  some  things  which  have 
considerable  interest  as  bearing  directly  on  this  subject.  As 
is  probably  known  by  every  gentleman  in  the  room,  the  city  of 
Paris  some  time  ago  offered  a  prize  for  the  best  electric  me- 
ter that  was  brought  to  the  attention  of  the  expert.  Tests 
were  conducted,  and  there  is  to  be,  I  believe,  a  second  series 
of  tests.  It  may  also  be  known  by  many  of  the  gentlemen 
here  that  the  city  of  Paris  at  a  very  considerable  expense 
has  placed  in  one  of  the  sections  of  Paris  a  large  plant  on 
the  direct  current  system,  and  also  a  large  plant,  a  similar 
plant,  on  the  alternating  system.  The  city  of  Paris,  a  great 
many  people  have  supposed,  was  going  into  municipal 
lighting,  and  that  these  experiments  were  intended  as  lead- 
ing up  to  the  city  of  Paris  putting  in  enormous  central  sta- 
tions for  doing  the  general  lighting  of  the  city.  I  asked  the 
engineer  if  he  would  give  me  an  expression  of  his  opinion 
of  just  the  status  of  the  government  in  regard  to  this  mat- 
ter, and  he  said  it  was  this :  That  the  municipality  of  Paris 
appreciated  that  electric  lighting  had  come  to  stay,  and  it 
was  an  enormous  industry,  one  of  great  importance  to  them, 
and  one  in  which  the  French  people  were  backward  in  taking 
hold  and  pushing  forward;  and  they  desired,  as  has  always 
been  characteristic  of  the  French  people  to  encourage  the 
arts  and  sciences,  and  in  this  particular  case  they  wanted  to 
encourage  and  enforce  this  industry  which  seems  to  be  in 
the  background  in  their  country.  With  that  end  in  view 
they  took  a  representative  of  the  direct  current  system  and 
a  representative  of  the  alternating  current  system  and  placed 
them  in  one  of  the  sections  of  the  city  and  said,  "  Now, 
when  we  are  through  with  the  test  the  system  which  has 
given  us  the  greatest  satisfaction  and  which  we  can  endorse  as 
being  the  best  for  the  city  of  Paris  will  be  applied,  and  the 
municipal  lighting  will  be  done  by  that  system."  And  I 
asked  him  about  the  relation  of  the  meter  tests,  and  he  said 
they  were  very  similar ;  he  said  the  meters  were  to  be  test- 
ed, prizes  awarded,  and  the  city  of  Paris  would  retain  the 


privilege  of  utilizing  any  meter  which  they  decided  upon  as 
being  the  best ;  but  that  that  utilization  would  be  only  very 
limited,  to  be  used  in  these  experimental  stations,  and  that 
the  city  of  Paris  did  not  propose  to  go  into  the  manufac- 
ture of  electric  light  any  more  than  they  were  going  into 
the  manufacture  of  any  other  commodity ;  that  they  did  it 
entirely  to  foster  the  industry.     (Applause). 

The  President — Mr.  DeCamp,  Professor  Barrett  has 
now  returned  to  the  room  and  you  will  have  an  opportunity 
to  ask  him  the  question. 

Mr.  DeCamp — Mr.  Francisco  answered  the  question 
that  I  asked,  whether  the  published  statement  of  sixteen 
cents  per  lamp  included  interest,  his  own  salary,  and  de- 
preciation. 

Mr.  Barrett — It  don't   include  interest;  it   don't    include 
water   taxes,  rent   or — yes,   it   includes  depreciation.     We 
don't   have   any   depreciation.   (Laughter.)  We  buy  a  class 
of  goods  that  will  last.     I  will  say  that   sixty-two    miles   of 
wire  last  year  cost  me  $:6 — for  maintenance — underground. 
Mr.  DeCamp — How  many  lamps  did  you  have  on  ? 
Mr.  Barrett — I  don't  know. 
Mr.  DeCamp-  That  is  a  very  important  factor. 
Mr.  Barrett. — I  will  not  attempt  to  answer  it;    I   don't 
know  the  amount  of  wire  that  we  have  in  that  district.  But 
there  is  another  consideration  that  I   want  to  mention,  and 
that  is  this:  That  by  the  action  of  the  Council   the  gas  and 
the  oil  and  the  electric  light  is   one  fund  and  the  electrician 
has  charge  of  all,  and  of  course  it  would  cost   less.     I  have 
endeavored  to  be  more  honest  with  you,  gentlemen,  and  I 
have  endeavored  to  get  an  honest  expression.  (Applause). 

Mr.  Alexander — Mr.  President,  it  seems  to  me  Professor 
Barrett  is  right  in  so  far  that  when  the  municipality  makes 
an  appropriation  and  comes  within  that  appropriation,  or 
goes  outside  of  it,  the  proper  office  states:  "We  have  ex- 
pended in  this  department  so  much  money."  Now  in  the 
Fire  Department  you  are  never  asked  whether  you  are  to 
have  the  apparatus  capitalized,  or  the  buildings  capitalized, 
but  you  say,  •'  Our  Fire  Department  cost  us  the  year 
$7,445."  Why  should  you  make  a  difference  as  a  municipal 
officer  in  that  particular  branch  ?  These  are  reports  that 
are  published.  Central  station  men  want  naturally  to  give 
the  stockholders  of  their  companies  a  complete  statement,  not 
as  to  what  the  lights  cost  but  as  to  how  much  money  they 
have  made  or  lost  during  the  year,  while  the  municipality 
from  year  to  year  have  new  appropriations  made,  and  old 
apparatus  is  replaced  by  new  appropriations. 

Mr.  Barrett — The  only  report  that  I  make  is  the  gas  and 
oil.  I  show  the  comparative  cost  between  gas  and  electric 
light  and  oil — always  in  favor  of  electric  light. 

Mr.  T.  Carpenter  Smith — There  is  one  point  on  this 
question  that  I  think  we  should  look  at  fairly.  There  is  no 
doubt  that  a  municipality  under  certain  conditions  can,  and 
under  all  conditions  ought  to  be  able  to  run  its  plant 
cheaper  than  any  corporation.  On  the  other  hand,  I  think 
there  is  very  little  doubt  that  it  very  seldom  does.  The  re- 
mark that  Mr.  Garratt  made  about  dealing  with  conditions 
and  not  theories  I  think  is  a  very  pertinent  one  ;  and  I 
think  if  you  will  examine  into  the  administration  of  a  good 
many  of  the  larger  European  cities  you  will  find  that  a  good 
many  of  these  cities  do  own  their  own  gas  works  and  water 
works  and  do  furnish  gas  and  water  as  cheaply  as  a  corpora- 
tion would  ;  but  on  the  other  hand  you  will  find  a  very  large 
number  of  cities,  and  especially  the  large  ones,  who  do  not 
own  the  gas  works  or  water  works,  and  yet  water  and  gas 
are  supplied  at  a  far  less  rate  than  when  the  cities  do  own 
them.  Another  thing  you  have  to  take  into  consideration 
is  what  is  meant  when  you  speak  of  the  cost  of  running  gas 
works  in  the  city,  or  an  electric  light  plant.  In  Philadelphia 
they  have  a  good  chance  to  supply  gas  as  cheap  as  any- 
body. There  gas  goes  along  the  water ;  they  can  get  cheap 
transportation  for  coal  ;  they  have  an  excellent  market  for 
coke  and  all  waste  products,  and  they  charge  $1.65  for 
about  the  meanest  gas  I  ever  saw.  I  am  informed  that  is 
$1.60  now.  Not  only  that,  but  the  city  pays  $150,000  for 
gasoline  lamps.  I  think  that  $150,000  should  be  charged 
right  into  the  gas  works,  for  the  city  is  supposed  to  do  its 
lighting  and  yet  it  pays  an  outside  corporation  that  money. 
I  think  there  are  a  good  many  things  that  we  want  to  look 
at  very  carefully,  and  I  think  the  more  this  thing  is  probed 
the  more  baseless  you  will  find  the  claim  to  be  that  the  city 
does  run  the  lights  cheaper;  and  I  think  Mr.  Francisco's 
paper  ought  to  be  published  as  widely  as  possible  because 
when  you  go  into  any  average  Council  Chamber  and  listen 
to  the  talk  you  will  find  very  soon  that  it  is  not  facts  that 
are  taken  into  consideration  but  talk  ;  and  if  you  have  good 
solid  facts  that  you  can  put  to  these  people  that  can  not  be 
controverted,  it  will  have  more  weight  with  the  public  than 
anything  else.  I  have  seen  these  statemeuts  of  the  cost  of 
lights  in  the  various  cities  that  have  been  sent  around,  and 
some  of  them  are  very  wonderful,  as  Mr.  Francisco  has 
shown  them  to  be. 

Mr.  De  Camp— Mr.  President,  I  wish  to  make  a  state- 
ment of  fact.  The  city  of  Philadelphia  has  owned  the  gas 
works  for  a  great  many  years.  In  the  annual  statement  of 
the  Board  of  Gas  Trustees  they  always  showed  an  enormous 
profit,  but  under  the  new  charter  it  was  taken  out  of  the 
hands  of  the  Board  of  Trustees,  and  for  all  moral  purposes 
it  is  generally  conceded  for  the  better.  It  is  a  matter  of 
history  that  the  gas  trust  in  the  city  of  Philadelphia,  politi- 
cally, was  one  of  the  greatest  sinks  of  corruption  in  the  whole 
city,  and  on  moral  grounds,  if  on  no  other,  it  was  taken 
from  the  Board  of  Trustees  and  placed  in  the  Department 
of  Public  Works  which,  in  point  of  honesty,  has  the  confi- 
dence of  the  whole  community,  unpopular  as  it  may  be  per- 
sonally. They  found  that  the  capacity  of  the  present  es- 
tablished plant  was  not  sufficient  to  supply  the  needs  of  the 
city  for  public  purposes  and  for   private  purposes  too — be- 
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cause  they  furnish  light  to  private  parties.  There  was  no 
money  to  build  additional  plant.  The  next  thing  was  to 
contract  with  a  new  company  for  the  furnishing  of  three 
million  feet  of  gas  a  day  to  make  up  the  deficiency.  They 
contract  for  that  at  3J%  cents  per  thousand  feet  delivered 
in  the  holder.  They  sell  it  for  $i  50  a  thousand,  and  ac- 
cording to  the  official  reports  published  for  last  year  shows 
profit — I  don't  know  just  what  the  amount  is,  but  if  they 
had  not  had  the  profit  on  these  three  million  feet  a  day  of 
the  difference  between  7U'  cents  and  $1.50  which  they  sold 
it  for,  with  all  the  increased  effort  and  with  the  prestige  of 
an  honest,  business-like  administration  of  those  affairs,  the 
gas  department  of  the  city  of  Philadelphia  would  have 
shown  a  very  heavy  loss  for  the  year  1889,  even  with  gas 
at  $1.50  a  thousand.  Now  it  is  done  by  private  cor- 
porations. The  city  of  Philadelphia  had  the  proposition 
made  to  it  to  lease  those  gas  works  to  the  city  of  Phila- 
delphia under  a  guaranty  that  they  would  furnish  all  the 
gas  that  was  necessary  for  both  public  and  private  purposes 
for  $t  a  thousund  feet,  which  is  just  50  cents  less  than 
they  are  now  paying  for  it. 

Mr-  Alexander — I  do  not  believe  in  municipal  plants, 
but  I  hope  the  statements  that  are  made  here  to  go  out  as 
printed  will  be  fair  to  all  parties  ;  37 %  cents  is  the  price  of 
gas  in  the  holder — the  gentleman  did  not  say  that — not  in- 
cluding the  cost  of  distribution  and  leakage  in  the  pipes, 
which  will  diminish  the  profits  to  the  city  of  Philadelphia 
on  that  three  million  feet  considerably. 

Mr.  Duncan — He  said  in  the  holder. 

Mr.  De  Camp — Mr.  Alexander  calls  attention  to  the  fact 
that  there  is  the  cost  of  distribution. 

Mr.  Alexander — Distribution  and  leakage  in  pipes. 

Mr.  De  Camp — L  know  that.  I  will  call  that  statement 
back.     I  am  not  certain  about  it. 

Mr.  T.  Carpenter  Smith — The  city  pays  for  delivery  into 
the  holder,  but  the  gas  is  distributed  in  exactly  the  same 
service ;  there  is  no  additional  service  laid  down.  You 
have  the  cost  of  distribution  in  the  same  pipes. 

Mr.  Faben — An  analysis  of  the  statements  that  they  made 
shows  that  if  their  business  was  self-sustaining  before  this 
three  million  was  added,  the  buying  of  this  three  million 
feet  at  371.,  cents,  and  selling  it  at  $1.50,  ought  to  give  them 
a  profit  of  the  difference  between  those  two  prices;  but 
they  did  not  realize  the  difference  between  the  cost  of  three 
million  feet  at  37^  cents,  and  the  sale  at  $1.50,  which 
would  show  that  their  business  before  they  bought  this 
three  million  feet  at  37^  cents  was  not  self-sustaining. 

Mr.  Alexander — That  is  exactly  what  I  am  getting  at,  that 
the  difference  between  37^  and  $1.50  is  not  the  profit,  but 
they  realized  a  profit  beyond  the  cost  of  distribution. 

Mr.  Duncan — I  should  like  to  ask  one  question  of  this 
committee.  While  this  is  a  very  gratifying  report,  it  does 
not  seem  exactly  fair  that  we  should  make  a  statement  in  re- 
gard to  a  company  which  is  furnishing  lights  to  a  city,  on  a 
bid,  unless  we  ask  whether  they  take  into  account  or  not 
their  other  business  in  connection  with  it,  whether  they 
make  a  separate  item  of  that  alone,  as  run  as  a  separate  busi- 
ness,  which  the  municipality  does.  You  have  got  to  get 
them  on  the  same  basis  to  make  a  fair  statement.  Did  the 
Committee  on  Data  get  any  information  of  that  kind? 

The  President — This  is  not  the  report  of  the  Committee 
on  Data  that  is  under  consideration. 

Mr.  Duncan — The  committee  need  not  answer  it  now. 

Mr.  De  Camp — It  is  a  pertinent  question  to  come  in  here. 
I  have  always  felt  perfectly  safe  in  making  these  statements, 
because  whatever  doubt  there  was  in  it  was  on  the  other  side. 
I  do  not,  as  far  as  I  am  concerned — nor  am  I  able,  and  I  do 
not  see  how  I  could  do  it — eliminate  it  and  get  the  fixed 
cost  of  the  special  city  service,  as  distinct  from  our  general 
service  ;  but,  if  you  take  it  on  the  hour  basis,  you  can  make 
a  very  safe  approximation.  The  city  lighting  in  the  city  of 
Philadelphia,  I  think,  averages  about  eleven  hours  and  some 
few  minutes,  ten  to  twelve  minutes.  Now,  the  general  aver- 
age of  the  whole  business,  including  commercial,  is  practi- 
cally the  same  thing,  eleven  hours.  But  a  large  portion  of 
the  commercial  business,  if  you  took  the  commercial  business 
by  itself,  would  not  average  probably  more  than  six  hours. 
Now,  if  you  eliminate  that,  you  have  got  the  advantage  of 
the  short  hour  service  in  commercial  business,  and,  if  you 
were  to  eliminate  all  commercial  business  and  take  city  busi- 
ness, whatever  difference  there  is  would  be  against  the  city, 
because  you  would  have  nothing  to  offset  in  the  way  of  short 
hours.  I  am  perfectly  safe  in  saying  that  our  general  aver- 
age is  a  fair  one  when  you  are  discussing  the  matter  of  mu- 
nicipal lighting 

The  President — Unless  there  are  some  further  remarks, 
Mr.  Bowen  will  close  the  discussion. 

Mr.  Bowen — Mr.  Chairman  and  Gentlemen  :  I  have  lis- 
tened to  the  discussion  with  a  great  deal  of  interest,  having 
had  something  to  do  with  city  lighting  myself,  and  I  rise  es- 
pecially for  the  purpose  of  approving  and  commending  the 
suggestion  of  our  friend  from  Philadelphia,  Mr.  De  Camp, 
who  advises  the  publication  of  this  paper  for  general  free  dis- 
tribution. I  know  of  nothing  that  will  dispel  so  much  dark- 
ness as  light ;  and  this  paper  throws  a  good  deal  of  light  upon 
this  subject  ;  and  I  should  recommend  and  should  be  quite 
willing  to  pay  my  proportion  for  the  publication  of  ten  or 
twenty  thousand  copies  of  that  paper,  and  it  might  be  dis- 
tributed very  generally  all  over  the  country,  and  I  am  quite 
sure  that  if  that  paper  were  sent  to  a  great  many  towns  in 
the  United  States,  to  aldermen,  perhaps,  or  the  mayor,  or 
some  of  the  principal  persons  there,  that  it  would  create  a  dis- 
position to  look  into  the  subject  of  electric  lighting  and  see 
if  they  could  not  improve  and  benefit  the  town  by  a  better 
system  of  illumination  ;  and  I  am  quite  sure  that  there  would 
be  one  of  the  very  best  advertising  documents  that  electric 
light  men  could  send  out ;  it  would  bring  you  a  great  many 
orders. 


While  I  have  the  floor  I  will  take  just  a  moment  to  say 
that,  although  I  am  out  of  the  electric  lighting  field  now.  I 
extend  my  cordial  sympathy  to  all  of  the  gentlemen  who  are 
in  the  electric  lighting  business,  who  are  furnishing  cities 
with  light  and  have  to  deal  with  city  councils.  Criticisms 
are  frequently  made;  I  have  been  the  subject  myself  of  news- 
paper criticism  to  such  an  extent  and  to  such  a  degree  that  I 
have  been  almost  immortalized  in  my  own  locality  as  the 
great  coupon  clipper  of  an  electric  lighting  company  that 
made  its  lights  without  any  cost.  In  fact,  I  have  been 
charged  with  producing  electric  light  without  the  consump- 
tion of  any  coal.  It  is  most  surprising,  all  these  things  that 
you  hear  talked  about.  Here  is  something  which  throws 
light  on  these  subjects.  I  always  contended  that  if  you  want 
to  make  a  good  light  you  must  first  produce  power,  and  you 
cannot  produce  power  unless  you  consume  coal,  and  that 
costs  money  in  our  country  and  I  think  it  does  down  here. 
So  the  information  which  is  conveyed  in  this  paper  will  be 
very  useful  and  will  produce  a  great  deal  of  excellent 
thought,  and  you  will  get  good  results  from  it.  In  this 
statement  regarding  the  lighting  of  the  city  of  Dunkirk,  it  is 
said  that  after  using  their  machinery  for  a  year  and  eight 
months,  their  lines  are  in  a  better  and  more  perfect  condi- 
tion than  when  they  first  started.  That  differs  from  what 
my  experience  was,  because  about  the  first  of  the  year,  after 
I  put  in  my  plant,  I  had  to  build  it  all  over  again,  and  I  have 
heard  of  others  that  had  to  do  the  same  thing,  and  that  is 
why  I  suggest  to  you  that  whenever  you  do  a  thing  do  it 
well.  On  that  point  I  want  to  say  one  thing.  Professor 
Barrett  enjoys  the  confidence  of  every  man  in  Chicago, 
whether  he  is  a  Democrat  or  a  Republican.  They  all  refer 
to  him  as  an  absolute  authority,  and  he  has  absolute  author- 
ity to  carry  on  the  electric  light  business,  and  his  bills  are 
paid.  There  is  the  great  advantage  that  he  possesses.  I 
happen  to  know  of  a  city  where,  a  while  ago,  they  wanted  a 
few  brushes,  and  they  sent  the  city  clerk  to  the  nearest  sea- 
port town,  and  that  happened  to  be  Chicago,  to  buy  a 
couple  of  pairs  of  brushes.  That  cost  the  city  some  fares, 
etc.,  and  gave  the  man  a  chance  to  go  to  Chicago. 

There  cannot  be  a  thing  done  unless  a  Committee 
passes  upon  it.  If  a  man  wants  to  sell  a  few  carbons  they 
call  the  Committee  together  ;  and  all  of  you  know,  who 
have  had  anything  to  do  with  selling  carbons,  what  you  have 
to  do  when  you  meet  a  Committee.  (Laughter.)  All  those 
things  can  be  avoided  by  absolute  authority,  as  Mr.  Barrett 
has.  I  congratulate  him  and  congratulate  the  city,  because 
he  is  a  man  of  great  capacity  as  an  electrician,  and  is  an 
honest  and  square  man.  That  is  the  kind  of  a  man  we  want 
to  run  our  electric  light.     (Applause.)    ■ 

The  President — The  question  is  upon  the  resolution. 
Shall  we  print  a  certain  number  of  copies  to  be  left  with  the 
Executive  Committee  for  general  distribution. 

The  motion  to  that  effect  was  carried. 

The  President — Next  in  order  is  the  report  of  the  Com- 
mittee on  Resolutions,  A.  F.  Mason,  Chairman. 

Mr.  Mason — To  your  Committee  on  Resolutions  have 
been  referred  only  two.     I  will  read  the  first  : 

"  That  a  Committee  of  five  be  appointed,  of  which  num- 
ber the  President  of  the  Association  shall  be  ex-ojfficio  one, 
the  other  four  members  to  be  appointed  by  the  President, 
who  shall  offer  their  services  to  the  authorities  of  the  Colum- 
bian Exposition  with  a  view  to  securing  suitable  facilities 
for  the  proper  exhibition  of  electrical  manufactures  and  ap- 
pliances, and  in  general  to  work  for  the  advancement  of 
electrical  interests  and  to  offer  the  authorities  of  the  Colum- 
bian Exposition  the  co-operation  of  the  National  Electric 
Light  Association  to  aid  in  making  the  Exposition  a  suc- 
cess." 

Your  Committee  recommend  that  this  resolution  be 
passed.  Will  you  take  action  upon  that,  or  shall  I  read  the 
other  and  finish  my  report  ? 

The  President — You  better  present  both. 

Mr.  Mason — The  second  resolution  which  came  to  our 
hands  is  the  following  : 

"  That  the  Committee  request  the  selection  by  the  author- 
ities of  the  Columbian  Exposition  of  Mr.  John  P.  Barrett 
to  have  practical  charge  and  control  of  the  electrical  de- 
partment of  the  World's  Columbian  Exposition." 

Your  Committee  recognizing  the  fact  that,  while  before 
the  present  gathering  probably  the  larger  part  of  the  mem- 
bers of  this  Association  had  personally  recommended  the 
appointment  of  Mr.  John  P.  Barrett  by  the  authorities  of  the 
Columbian  Exposition  to  the  charge  of  the  electrical  depart- 
ment of  the  World's  Columbian  Exposition,  yet  that,  on 
the  floor  of  the  Convention  members  have  expressed  the 
opinion  that  it  is  outside  the  province  of  this  Association  to 
offer  such  recommendation.  Your  Committee,  therefore, 
return  this  resolution  to  the  Association,  suggesting  that  it 
act  upon  the  same  without  suggestion  from  its  Committee. 
(Signed  by  the  Committee  ) 

The  report  of  the  Committee  as  to  the  first  resolution  was 
then  adopted. 

The  President — The  second  is  a  resolution  that  the  Com- 
mittee request  the  selection  by  the  authorities  of  the  Colum- 
bian Exposition  of  Mr.  John  P.  Barrett  to  have  practical 
charge  and  control  of  the  electrical  department  of  the 
World's  Columbian  Exposition.  The  Committee  return  it 
without  recommendation. 

Mr.  Alexander — I  move  that  that  resolution  be  laid  on  the 
table. 

On  this  motion  a  lengthy  discussion  ensued,  after  which 
the  roll  call  was  demanded. 

Mr.  Duncan — As  a  roll  call  has  been  demanded  and  as  I 
have  already  asked  for  information,  I  now  ask  for  the  read- 
ing of  the  proceedings,  if  there  was  any  such,  on  the  census 
business,  and  what  recommendation  was  made,  if  we  made 
any,  through  the  Executive  Committee  on  the  census  matter. 
/  ask  that  that  be  read,  as  I  have  no  copy  furnished  me  from 


which  I  can  find  it  so  that  I  can  vote  intelligently.     I  am  in 
the  dark. 

Mr.  Alexander — Mr.  President,  is  the  question  debatable? 
If  it  is  I  would  like  to  say  this.  In  the  census  question  the 
members  of  the  National  Electric  Light  Association  were 
very  much  interested,  as  the  information  gathered  there  was 
directly  to  their  interest,  and  in  getting  up  an  exposition  the 
manufacturers  are  the  ones  that  are  interested  ;  and  there- 
fore I  think  the  two  questions  are  not  inimical  at  all.  In 
one  the  manufacturer  displays  his  goods  and  shows  them  to 
the  world  at  large;  the  other  was  a  question  that  directly 
affected  your  interest  as  central  station  men 

The  President— I  wish  the  gentlemen  would  not  compel 
me  to  decline  to  hear  any  more  discussion  on  this  subject.  I 
have  given  more  latitude  than  I  ought  to  have  done,  because 
the  parties  are  very  much  interested;  and  we  will  now  pro- 
ceed to  the  call  of  the  roll. 

Mr.  Brown — I  rise  for  information.  Was  not  action 
similar  to  this  taken  with  reference  to  the  selection  of  a 
representative  of  this  body  when  it  was  expected  that  the 
World's  Fair  would  go  to  New  York  ?  My  recollection  is 
that  that  was  done. 

The  President — Wait  a  moment. 

Mr.  Duncan — Mr.  Chairman,  you  should  understand  my 
position.  I  don't  want  to  inject  any  remarks.  I  simply  ask 
for  information,  that  it  may  be  read. 

Mr.  Garratt — On  page  29  of  the  official  record,  I  find  : 

"  The  President — The  Secretary  will  now  read  some  com- 
munications. 

"  The  Secretary  read  the  following  communication,"  which 
was  Mayor  Grant's  letter  : 

"  Mr.  De  Camp  moved  that  the  question  of  appointing  a 
committee  to  cooperate  with  Mayor  Grant  be  referred  to  the 
Executive  Committee.'' 

A  debate  upon  that  subject  took  place.  The  question  was 
raised  whether  the  Executive  Committee  should  settle  this 
thing  or  formulate  it  to  bring  it  before  the  Convention,  the 
President  saying,  "  It  comes  before  the  Convention  for  ac- 
tion." The  Executive  Committee  got  ready  to  report  on 
that,  and  some  of  you  may  remember  that  at  Niagara  Falls 
the  Convention  adjourned  rather  abruptly  and  they  never  re- 
ported ;  but  the  following  Executive  Committee  instructed 
the  Secretary  (myself  at  that  time)  to  append  to  the  official 
report  the  report  which  the  Executive  Committee  would 
have  brought  in  if  it  had  had  an  opportunity.  I  was  asked 
if  there  was  any  business  in  my  hands  and  I  said  I  had  none 
whatever,  which  was  absolutely  true  ;  I  did  not  have  any 
report ;  they  did  not  turn  it  in  to  me.  Now  I  will  undertake 
to  find  in  this — the  report  of  the  Executive  Committee  is 
rather  long  and  unless  requested  I  will  not  read  it.  The 
Executive  Committee  did  recommend  the  appointment  of  a 
Committee  of  five,  of  which  the  Chairman,  Dr.  Moses, 
should  be  the  principal  one.  It  never  was  passed  officially 
by  the  Convention,  because  the  report  of  the  Executive  Com- 
mittee never  came  before  the  Convention. 

Mr.  De  Camp — Let  us  hear  what  that  report  was. 

The  President — If  it  was  at  any  Convention  at  which  I 
was  not  present,  of  course  I  have  no  knowledge  on  the  sub- 
ject, but  the  Secretary  seems  to  understand  what  you  want. 
Do  you  refer  to  the  recommending  of  Dr.  Moses  to  confer 
with  Mayor  Grant  ?     Is  that  what  you  refer  to  ? 

Mr.  Brown — That  is  what  I  have  reference  to. 

The  President — The  Convention  at  Niagara  Falls  did 
recommend  Dr.  Moses  to  confer  with  Mayor  Grant,  with  a 
view  of  securing  the  National  Fair  for  New  York  City. 

Mr.  Brown — I  think  the  record  will  show  something  more 
than  that.  That  is  what  I  wanted  to  find  out.  I  rose  for 
the  information.  I  cannot  get  it  myself  or  I  would  not  ask 
for  it. 

The  President — The  printed  volume  of  the  report  of  the 
Association  has  been  sent  for.  The  report  having  been  pro- 
cured the  President  requested  Mr.  Garratt  to  read  extracts 
from  it. 

Mr.  Garratt — Is  it  your  pleasure  that  I  should  read  that 
report? 

Mr.  DeCamp — I  don't  care  to  hear  the  whole  report.  The 
report  says  I  made  that  motion.  I  don't  remember;  per- 
haps I  did  ;  I  have  no  doubt  I  did.  I  understand  you  to  say 
the  Executive  Committee  did  not  report  at  that  Convention 
on  account  of  the  abrupt  ending  of  the  meeting. 

Mr.  Garratt— Yes. 

Mr.  DeCamp — But  they  subsequently  instructed  you  to 
put  it  into  the  appendix  of  the  proceedings? 

Mr.  Garratt— Not  that  Executive  Committee,  but  the  one 
that  was  elected  at  Niagara  Falls. 

The  President — Read  the  report. 

Mr  Garratt — I  will  read  it  through  rapidly  until  I  strike 
the  place.      I  have  not  read  it  for  some  time. 

Mr.  Alexander — Do  I  understand  that  Mayor  Grant  re- 
quested the  appointment  ? 

The  President — I  have  not  the  slightest  idea. 

Mr.  Alexander — I  understood  a  letter  was  received  that 
requested  that  appointment. 

Mr.  Garratt— (After  examining  the  report)  Mr.  President, 
and  members  of  the  Convention,  very  much  to  my  surprise 
I  find  that  the  Executive  Committee  in  that  report  which 
they  failed  to  materialize,  made  no  reference  to  the  World's 
Fair  in  New  York.  I  was  not  aware  of  that  until  this  mo- 
ment. I  knew  it  was  referred  to  them  and  they  were  in- 
structed to  report  back  to  the  Convention.  This  is  an  ab- 
solute transcript  for  I  have  read  every  word  of  it  out  loud 
to  the  proofreader  of  that  report,  not  a  copy  of  the  report, 
but  the  actual  report  signed  by  Mr.  Benjamin  Rhodes,  and 
there  is  no  reference  to  the  World's  Fair  in  it.  It  was  re- 
ferred to  the  Executive  Committee  and  the  Committee  did 
not  report  on  it. 

Mr.  Brown — Mr.  President,  I  ask  for  information  ;  I 
would  like  to  know   if  the  Kansas  City  Convention  did  not 
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make  a  selection  of  gentlemen  to  represent  the  Association 
at  the  St.  Louis  Exposition. 

Mr.  Garratt — I  can  answer  that  question.  The  Secretary 
of  the  Association  received  an  official  communication  from 
the  St.  Louis  Exhibition  Corporation  to  the  effect  that  a 
committee  of  three,  I  think,  were  asked  to  co  operate  with 
the  St.  Louis  Exposition.  The  American  Institute  of  Elec- 
trical Engineers  were  to  appoint  one,  and  they  afterwards 
appointed  one;  the  National  Association  was  to  appoint 
one,  and  they  appointed  E.  R.  Weeks  of  Kansas  City  ;  and 
the  third  one  was  to  be  chosen  by  the  electrical  fraternity  at 
large,  and  I  cannot  inform  you  as  to  that  as  I  don't  know 
that  it  has  been  decided  officially.  I  have  no  knowledge  of 
it. 

Mr.  Brown — Mr.  President,  as  this  question  is  one  of  im- 
portance it  should  not,  in  my  judgment,  be  disposed  of  with- 
out some  discussion,  and  I  move  as  an  amendment  to  the 
motion  of  Mr.  Alexander  that  the  motion  for  reference  to 
the  committee  be  laid  on  the  table  to  be  taken  therefrom 
and  discussed  as  the  first  order  of  business  at  our  next 
session. 

Mr.  Armstrong — I  rise  to  a  point  of  order,  Mr.  President 
An  undebated  question  was  before  the  house  and  voted 
upon,  and  the  Chair  being  unable  to  decide  ordered  a  roll 
call.  No  question  of  information  concerning  that  question 
is  at  all  allowable  now  and  the  roll  call  must  procetd.  We 
have  wasted  nearly  an  hour. 

The  point  was  sustained  and  the  secretary  proceeded  to 
call  the  roll. 

The  President — This  is  to  lay  on  the  table.  A  vote,  Yes, 
as  I  understand  it,  lays  the  resolution  on  the  table;  No, 
brings  it  before  the  Convention  for  consideration.  The 
official  stenographer  will  please  note  the  result. 

The  Secretary  then  called  the  roll. 

A  Member — The  Schuyler  Electric  Company  of  Middle- 
town,  Conn.,  has  not  been  called. 

The  President — The  Secretary  does  not  find  it  on  the  roll. 
If  by  mistake  it  has  gone  on  to  the  Association  list  it  should 
be  corrected.  Are  you  a  manufacturing  or  associate  mem- 
ber ?  a  manufacturer  of  apparatus  or  of  electric  light  ? 

The  Member — Manufacturer  of  apparatus. 

The  President — That  would  be  properly  on  the  list  as 
associate  member,  then. 

Mr.  Garratt  :  Mr.  President,  I  raise  to  challenge  that 
roll  call.  If  my  ears  did  not  deceive  me  the  name  of  the 
Kansas  City  Electric  Lighting  Company  was  called,  and 
Mr.  E.  R.  Weeks  said  aye;  the  name  of  the  Edison  Electric 
Light  and  Power  Company  of  Kansas  City  was  called,  and 
Mr.  Weeks  said  aye  ;  the  name  of  E.  R.  Weeks  was  called 
and  he  voted  aye.  I  want  to  know  if  a  corporation  can  vote 
and  then  the  officer  under  his  own  individual  name  also  vote. 
I  don't  understand  it. 

Mr.  Wilmerding — I  also  noticed  that  the  name  of  Mr. 
Hageman  was  called.  He  does  not  represent  a  central  sta- 
tion that  I  know  of,  and  I  would  like  to  know  why  he  votes. 

The  President — Copies  of  the  Constitution  seem  to  be 
rather  scarce.  The  question  is  with  reference  to  whether 
individual  memberships  can  be  held  ? 

Mr.  Brown — With  reference  to  one  man  voting  any 
number  of  times.  That  is,  the  question  comes  down  to 
this  :  whether  twenty  dollars  buys  a  vole  ? 

The  President — If  the  Association  in  the  past  has  issued 
its  certificate  and  taken  the  twenty  dollars,  two  corpora- 
tions can  select  the  same  man  to  represent  them. 

Mr.  Brown — I  simply  inquire  whether  that  was  the  ruling 
of  the  Chair. 

Mr.  Garratt — That  was  not  my  point. 

The  President—  A  question  of  personal  membership  ? 

Mr.  Garratt — No,  sir  ;  not  a  question  of  personal  mem- 
bership, but  a  question  whether  a  man  representing  one  or 
more  corporations  which  vote  would  have  an  active  vote 
on  top  of  that.  I  could  have  paid  and  had  another  vote, 
and  you  could  have  had  a  vote  on  top  of  the  Narragansett 
Electric  Light  Company.  It  is  a  very  grave  question,  be- 
cause it  exactly  doubles  the  voting  capacity  of  this  Associa- 
tion. It  does  not  touch  the  question  whether  one  man  re- 
presents a  number  of  corporations  and  he  has  to  answer  for 
them  all. 

Mr.  DeCamp. — As  I  understand.  Mr.  Garratt  accords 
to  Mr.  Weeks  the  right  to  vote  as  the  representative  of 
one  or  more  central  station  companies  ;  but  he  ques- 
tions his  right  to  vote  as  an  individual,  having  not  as 
an  individual  operated  at  a  central  station. 

Mr.  Garratt. — That  is  my  point. 

Mr.  DeCamp. — I  think  the  point  is  well  taken  ;  that 
is,  the  question  is  whether  Mr.  Weeks,  by  virtue  of  his 
having  a  right  as  a  representative  of  one  or  more  com- 
panies who  are  unquestionably  entitled  to  vote,  has  un- 
der that  right  as  an  operator  of  those  companies  a  right 
to  vote  individually  by  virtue  of  having  paid  an  indi- 
vidual fee.  I  think  the  point  is  well  taken  and  ought  to 
be  decided. 

The  President  (reading  the  Constitution)  — "  Active 
members  shall  be  corporations  or  individuals  engaged 
in  the  business  of  producing  and  supplying  electricity 
for  light,  heat  or  power,  for  commercial  or  public  use, 
and  the  members  of  the  Executive  Committee." 

Now  will  you  state  the  point  and  let  us  see  if  I  under- 
stand it?  What  you  claim  is  this  :  you  do  not  raise  any 
question  as  to  the  right  of  two  corporations  to  select 
the  same  man  to  come  here  and  represent  them? 

Mr.  Garratt — No.  sir. 

The  President. — You  do  question  the  right  of  an  indi- 
vidual who  does  not  own  and  operate  a  central  station 
himself  to  have  an  active  membership  here  ? 

Mr.  Garratt. — Not    quite.     He  may  own  a  central  sta- 


tion, and  if  he  votes  under  the  name  of  the  central  sta- 
tion he  cannot  vote  under  his  own  name. 
The  President. — That  is  the  same  thing. 
Mr.  Garratt. — Not  quite. 

Mr.  Weeks. — I  think  I  understand  that  point,  and  I 
think  I  can  relieve  you  from  embarrassment. 

The  President — I  am  not  embarrassed  when  I  got  the 
point. 

Mr.  Weeks — I  can  save  the  time  of  the  Convention, 
which  is  of  more  importance  than  the  Presidents's  embar- 
rassment. You  have  read  the  section  and  the  point  raised 
by  Mr.  Garratt  is  well  taken  ;  that  is  my  personal  opinion 
in  regard  to  the  matter.  I  will  therefore  withdraw-  the  vote 
which  was  given  on  account  of  my  personal  membership. 
I  will  state,  however,  in  justification  of  having  voted,  that 
this  matter  was  brought  before  the  Committee  on  Creden- 
tials and  it  was  decided  by  the  Committee  to  let  it  stand 
just  as  it  had  been.  I  had  taken  out  a  personal  member- 
ship in  the  Association,  not  as  a  representative  of  any  com- 
pany, (I  have  two  memberships,  representing  two  compa- 
nies) but  as  an  individual  whose  whole  time  and  interest  is 
in  central  stations,  which  would  qualify  me  to  active  mem- 
bership under  this  constitution.  I  therefore  think  the  point 
is  well  taken  and  I  withdraw  the  vote. 

Mr.  Alexander — Mr.  President,  the  language  of  the  sec- 
tion is,  "Active  members  shall  be  corporations  or  individ- 
uals engaged  in  the  business  of  producing  and  suppl>ing 
electi  icity  for  light,  heat  or  power,  for  commercial  or  public 
use,  and  the  members  of  the  Executive  Committee."  As  a 
member  of  the  Executive  Committee  I  took  it  that  Mr. 
Weeks  voted. 

Mr.  Garratt — I  object  to  that  expression  of  opinion  for 
this  reason.  The  members  of  the  Executive  Committee 
have  not  been  called  on  the  roll  as  voting  members.  I 
thought  of  that  I  was  quite  as  well  aware  of  that  as 
Mr.  Alexander  is.  The  names  of  the  Executive  Committee 
were  not  called  on  the  voting  roll.  Still  your  roll  is  wrong; 
if  jou  rule  that  way  your  roll  is  wrong.  It  don't  make  any 
difference. 

Mr.  DeCamp — Well,  what  is  the  vote? 

The  President — Do  you  challenge  Mr.  Hageman's  vote  ? 

Mr.  Wilmerding — Yes. 

Mr.  Hageman — I  withdraw  my  vote. 

The  President — The  Secretary  will  announce  the  vote. 

Secretary  Foote — The  vote  as  corrected,  eliminating  the 
two  votes  that  were  challenged,  stands  26  yes  and  17  no 

The  President — The  motion  to  lay  on  the  table  has  pre- 
vailed. 

On  motion  of  Mr.  DeCamp,  properly  seconded,  the  Con- 
vention adjourned  until  4  P.  M. 

AFTERNOON  SESSION. 

The  Convention  was  called  to  order  at  4:40P.M. 

The  President — The  first  business  in  order  will  be  a 
I  aptr  or  address  by  A.  J.  DeCamp  of  Philadelphia  on 
Care  and  Labor  in  Electric  Light  Stations  and  its  value. 

Mr.  De  Camp — Mr.  President,  I  did  not  prepare  any- 
paper  on  this  subject.  It  is  pretty  hard  to  do.  This 
Association  would  get  very  tired  of  a  subject  treated 
that  way.  In  the  first  place  I  would  amend  thatiitleby 
calling  that  the  value  of  detail  which  cover 

The  President — Value  of  detail  in  the  care  and  labor 
of  electric  light  stations. 

Mr.  DeCamp — Yes  ;  value  of  details  in  electric  light 
stations.  It  certainly  is  a  fact  apparent  to  any  one 
who  has  had  the  handling  of  electric  light  stations  that 
it  is  essentially  a  business  of  detail.  The  larger  items 
about  the  business  are  very  easily  handled.  They  will 
take  care  of  themselves  if  they  are  put  in  the  right 
direction  ;  but  there  is  an  infinate  number  of  small 
things  which  very  materially  affect  the  successful  opera- 
tion of  an  electric  light  station.  As  an  illustration  of 
what  I  mean  by  that  term,  I  will  say  that  after  consider- 
able reflection  and  dividing  the  items  worthy  of  care 
and  attention  in  the  management  of  the  business  under 
fifty  heads  all  of  which  have  to  be  kept  track  of,  all  of 
which  are  a  positive  and  a  direct  item  of  expense  or  in- 
come, I  find  in  looking  over  it  for  this  purpose,  one, 
two,  three,  four,  five  items  which  I  have  had  to  class  as 
miscellaneous  expenses,  by  which  I  mean  are  grouped 
all  those  items  of  expense  which  have  a  bearing  on  the 
business  in  general  not  chargeable  to  any  one  of  the 
particular  heads  under  which  I  have  seen  fit  to  group 
the  business.  Now  in  going  further  in  that,  in  looking 
at  the  records  I  find  that  the  amount  involved  in  mis- 
cellaneous items  for  the  last  year,  in  one  company,  was 
about  $15,000  ;  going  further  in  looking  into  the  records 
to  see  what  they  consist  of,  the  space  occupied  on  the 
books  of  the  company  to  cover  these  small  items  was 
very  nearly  twice  as  much  ;  in  other  words  it  covered 
twice  as  many  pages  as  the  whole  of  the  other  part  of 
the  business.  The  items  there  reached  from  one  penny 
up.  There  is  no  doubt  but  that  detail  may  be  carried  to 
such  an  extent  that  it  becomes  burdensome.  It  may 
become  unprofitable  on  some  particular  item,  but  we 
can  only  treat  this  matter  as  a  whole.  Now  the  effect 
of  that,  other  than  the  actual  amount  of  money,  is  that 
by  the  insistance  upon  a  detail  and  consequently  a 
check  upon  waste  inasmuch  as  those  details  develop  on 
the  part  of  employes  of  the  company  and  those  who 
have  the  use  of  your  property — you  either  use  it  for 
good  or  for  ill — that  there  is  a  supervision  over  that 
and  consequently  a  greater  care  on  their  part.  I  will 
have  to  illustrate  somewhat,  and  I  will  say  that  in  one 
item  of  carbons  alone,  where  they  were  treated,  you 
might  say,  by  the  inch,  the  reduction  in  the  expense  of 


the  carbon  caused  after  a  system  was  adopted  by  which 
they  were  accounted  for  on  the  basis  of  the  inches,  was 
a  saving  of  nearly  fifty  per  cent,  in  that  item  alone  and 
on  following  the  adoption  of  that  plan.  This  is  proved 
to  be  correct  because  it  has  been  in  practice  for  the  last 
fi\  e  years  fully.  Another  important  thing  is  the  matter 
of  discipline,  because  it  is  utterly  impossibe  to  get  the 
detail  part  of  your  business  thoroughly  carried  out  unless 
you  have  a  thorough  discipline  about  your  station.  The 
most  important  item  in  the  whole  operation  of  an  electric 
light  station  in  point  of  dollars  and  cents  is  that  of  labor 
and  I  do  not  see  but  what  it  will  always  be  the  case.  It  is  a 
most  unsatisfactory  th  ng  to  deal  with.  I  remember  there 
was  a  time  when  we  thought  that  sixty  lamps  on  an 
ordinary  circuit  was  a  day's  work  for  a  man.  Now  they 
trim  a  hundred  lamps  more  easily  than  they  used  to 
trim  sixty,  and  my  own  judgment  is  that  in  the  course 
of  time  we  will  work  up  so  that  150  will  be  no  harder 
than  lOO.But  it  takes  patience  and  great  care  to  bring  that 
about  without  a  t  mporary  effect  upon  your  busine  s 
and  the  perfection  of  your  service.  A  custom  of  dealing 
with  labor.  I  think,  which  requires  the  counting  of  every 
minute  of  time  for  which  a  man  is  employed  has  a  very 
beneficial  effect.  I  think  that  alone  can  be  credited 
with  a  reduction  in  the  pay  roll  in  the  course  of  three 
months  in  which  it  is  getting  into  shape — a  reduction  of 
the  pay  roll  account  (that  is  the  pay  roll  account  which 
refers  to  labor)  of  some  twenty  five  per  cent.  Now  it 
takes  a  little  time  to  do  that  and  you  can  count  that 
time  lost,  and  when  you  get  ten  or  fifteen  or  twenty 
men  they  are  scattered  all  over  a  great  city  in  groups 
of  two  or  three  or  a  single  man.  He  gets  outside  of 
your  control  and  you  have  no  means  of  checking  him. 
He  may  do  a  half  day's  work  in  a  day,  or  he  may  do  a 
quarter,  if  the  account  is  settled  at  the  end  of  the  week 
or  at  pay  day.  A  custom  adopted  for  the  men,  which 
is  a  slip  furnished  to  him  by  which  he  accounts  for 
every  hour  of  that  service  gives  the  man  who  has  charge 
of  him  an  opportunity  of  judging  for  himself  whether 
that  man  has  employed  his  time  properly  during  that 
ten  hours.  The  adoption  and  the  rigid  enforcement  of 
the  thing  in  our  station  did  not  grow  out  of  any  idea 
of  accomplishing  the  object  which  it  has  accomplished. 
In  the  early  history  of  the  business — I  think  I  have 
stated  so  here  before  but  I  will  repeat  it  for  this  pur- 
pose— it  was  the  custom  of  my  company  to  do  a  great 
deal  of  work  without  charge.  That  was  done  for  policy- 
sake.  The  question  arose  as  to  the  enormous  expense 
of  our  labor  and  the  number  of  employees  we  had  on 
our  pay  roll,  what  they  did  and  how  they  could  employ 
their  time,  and  as  the  balance  was  on  the  wrong  side  of 
the  sheet,  among  other  things,  it  received  very  careful 
attention.  The  number  of  men  apparently  required 
for  the  operation  of  the  station  was  very  far  in  excess 
of  what  anybody  ever  represented  it  to  be  or  supposed 
it  to  be.  In  looking  into  it  we  found  that  there  were 
two  or  three  men  working  here  and  two  or  three  there 
and  three  or  four  somewhere  else.  What  were  they 
doing  ':  Well,  they  were  making  changes  ;  they  were 
shifting  the  position  of  lamps  ;  they  were  doing  this, 
that  and  the  other  thing.  Well,  we  were  going  to  be 
through  with  that — that  would  all  be  done  with  and  we 
could  let  these  man  go,  we  thought.  But  the  fact  is  they 
never  did  go  ;  they  hung  right  straight  on  all  the  time. 
That  work  was  all  being  done  without  any  charge,  and 
the  shortest  way  of  getting  at  it  was  to  say  here  now, 
that  is  all  right ;  we  must  attend  to  the  demands  of  our 
customers.  If  they  have  anything  that  they  want  done 
it  must  be  done  and  there  is  nobody  who  is  better 
qualified  to  it  than  we  are.  We  do  not  want  to  leave  it 
to  somebody  else  to  do.  So  we  closed  that  month  and 
started  in  the  next  on  the  basis  of  charging  for  that  work. 
Toe  basis  of  that  charge  was  mainly  for  the  labor.  The 
labor  was  charged  at  thirty  cents  an  hour  and  all  waste 
materials — that  was  absolutely  wasted.  We  did  not 
charge  for  anything  that  would  be  incorporated  into 
our  own  property  there  at  all.  but  wires  and  screws  and 
things  of  that  kind  that  would  probably  never  be  of 
any  use  except  for  that  particular  purpose.  At  that 
time  I  think,  we  were  #unning  about  350  lights,  and 
when  at  the  end  of  the  month  we  charged  that  up  and 
footed  it  up  to  see  what  it  amounted  to,  it  amounted  to 
eight  hundred  and  some  odd  dollars.  We  tried  to  collect 
it,  but  I  presume  we  did  not  collect  more  than  $200  out 
of  the  $800.  People  demurred  and  would  not  pay  it. 
But  it  brought  the  thing  to  an  understanding.  Now, 
no  work  is  done  after  the  first  installation— no  work 
will  be  done—  unless  it  is  to  be  paid  for  by  our  customer, 
and  we  get  an  order  from  our  customers  in  which  they 
order  the  work  to  be  done  and  to  charge  to  their  account. 
That  brought  the  next  month's  charges  down  and  all 
we  had  occasion  to  charge  them  was  something  less 
than  $200.  There  could  be  no  better  proof  in  the  world 
than  that  very  fact  that  as  long  as  people  did  not  have 
to  pay  for  a  thing  they  were  very  free  to  indulge  their 
fancies.  We  would  move  a  lamp  here  one  week  and 
move  it  back  the  next  and  move  it  to  one  side  the  next 
— mere  freaks  of  fancy  ;  but  as  soon  as  it  cost  a  penny 
it  stopped— it  was  not  worth  anything.  Now  we  go  on 
and  follow  that  and  our  charges  are  very  small. 

Another  point  :  We  send  a  man  out  to  do  a  job  and 
he  comes  in  and  charges  three,  four.  five.  six.  ten  hours' 
time.  The  man  for  whom  that  work  is  done  cannot  ac- 
count for  more  than  an  hour  or  two.  Then  comes  your 
discussion  on  the  payment  of  that  account,  and  it  is  a 
great  trouble.     We  know  nothing.     We  charge  a  man 
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time  from  the  time  he  leaves  the  station  till  he  gets 
back  and  reports  to  us.  and  whether  he  has  put  in  that 
amount  of  time,  less  the  time  of  coming  and  going,  of 
course  we  have  no  means  of  knowing — at  least  we  did 
not  :  we  get  nearer  to  it  now.  Consequently  oomes 
this  :  a  man  goes  in  and  goes  on  duty  at  seven  o'clock. 
and  is  employed  for  ten  hours.  He  has  got  to  account 
for  those  ten  hours  through  the  day — where  he  has 
been.  Now  your  superintendent  can  follow  and  he  can 
come  to  some  conclusion.  If  the  man  says  •'  I  was  there 
two  hours,"  and  in  the  superintendent's  judgment  it  is 
a  one  hour's  job,  you  put  a  check  on  that  man  :  but 
under  the  old  system  he  could  not  tell  where  that  man 
went  to.  he  might  have  been  on  two  or  three  jobs. 
That  is  one  of  the  things  that  takes  a  great  deal  of  time. 
and  I  have  noticed  that  our  charges  for  that  sort  of 
work  are  very  much  more  equitable,  according  to  the 
judgment  of  our  customers,  than  they  have  been  here- 
tofore, and,  moreover,  we  find  that  the  men  do  a  great 
deal  more  work,  Hence,  the  conclusion  that  any  one 
would  naturally  come  to  is.  that  under  a  loose  system  a 
man  has  spent  a  good  deal  of  time  in  doing  nothing, 
and  at  our  expense,  or  at  the  expense  of  the  people 
whom  we  propose  to  charge  for  it. 

Another  question  which  I  think  can  be  very  profit- 
ably discussed  is  that  which  relates  to  small  matters  of 
income  on  your  revenue  account.  I  would  be  very  glad 
to  hear  such  a  discussion,  and  I  will  simply  throw  out  a 
few  suggestions  so  that  some  one  who  has  perhaps  taken 
the  matter  up.  and  has  had  more  experience,  can  talk 
upon  it  The  electric  lighting  business  is  not  in  such 
condition  that  you  can  take  the  ordinary  stand  and  say 
to  the  public.  "  You  will  take  just  what  we  can  give 
you.  and  just  as  we  want  to  give  it  to  you.  or  nothing." 
We  make  our  contracts  as  specific  as  we  can  ;  but  we 
have  not  got  a  contract  under  which  we  have  not  given 
more  service  than  we  agreed  to  give  in  that  contract. 
The  service  rendered  is  never  below  the  standard.  We 
have  lights  running  on  the  twelve  o'clock  service  plan , 
and  our  contracts  for  that  service  cover  seven  hours  of 
maximum  burning.  That  would  mean  strictly  that  at 
no  time  was  the  service  rendered  by  those  lights  to  ex- 
ceed seven  hours,  which,  in  the  winter  months,  is  from 
five  to  twelve.  But  that  does  not  do,  because  five 
o'clock  is  not  early  enough  in  three  or  four  months  of 
the  year,  when  the  lamps  are  sometimes  lighted  as  early 
as  three  o'clock.  It  means  more  than  seven  hours  in 
point  of  fact.  It  means  rather  an  average  of  seven 
hours  than  it  does  a  maximum  of  seven  hours.  In  any 
city  where  the  restrictions  on  the  running  of  wires 
makes  it  necessary,  or  sometimes  it  is  demanded,  that 
you  put  half  night  lights  on  all  night  circuits  with  the 
object  and  purposes  of  switching  them  off.  individually, 
perhaps,  at  twelve  o'clock.  A  customer  can  hardly  be 
relied  upon  to  do  that.  He  may  do  it.  or  he  may  not  do 
it.  The  only  s;<fe  way  to  do  is  to  have  them  switched 
off  by  your  own  employes.  In  the  same  way  with  the 
all  night  lights  which  might  be  run,  and  continuously 
run.  for  fifteen,  sixteen  or  seventeen  hours — starting  a 
portion  of  the  lights  at  three  or  four  o'clock,  and 
switching  them  all  out  at  two  or  three  o'clock  in  the 
morning,  but  letting  the  street  lights  go  on  a  couple  of 
hours  later,  and  running  them  all  that  much  later.  Now, 
that  is  a  demand  that  is  made  upon  you  by  the  users 
of  your  light  and  it  must  be  met.  Those  condition- 
must  be  met.  You  must  give  the  people  what  they 
want  or  you  will  finally  lose  your  business,  and  you  will 
have  to  be  getting  new  business  all  the  time.  A  person 
will  buy  a  property  from  you  and  pay  you  what  it  is 
worth,  but  he  wants  some  consideration,  and  he  will 
not  continue  to  pay  you  for  what  it  is  supposed  to  be 
worth  and  only  get  half  what  he  pays  for.  or  only  get  it 
at  the  time  when  it  is  of  the  least  value  to  him.  Now, 
those  are  small  things,  but  I  have  held  to  the  opinion 
that  to  go  into  all  those  details  of  the  means  of  which 
you  rent  your  lights,  and  employ  people  to  switch  them 
off,  or  any  other  reasons  that  can  be  devised  to  do  it.  is 
an  item  of  expense  that  does  not  pay  :  that  is.  it  does 
not  pay  for  what  you  get  in  return  ;  and  there  is  no 
element  of  discipline  which  is  going  to  be  an  auxiliary 
or  a  collateral  advantage  resulting  to  us. 

I  do  not  think  that  there  is  a  very  general  or  a  high  ap- 
preciation put  upon  the  methods  of  arriving  at  just 
what  your  product  costs  you.  I  think  that  this  is  recog- 
nized in  the  incandescent  work,  but  not  in  the  aro 
work.  As  long  as  I  have  been  connected  with  this  As- 
sociation, and  as  large  an  acquaintance  as  I  have  among 
electric  light  central  station  men,  I  never  have  found 
any  one  yet  who  seemed  to  have  any  appreciation  or 
any  interest  in  knowing  just  exactly  what  his  product 
■  him  on  the  same  basis  on  which  he  sold  it.  To  get 
at  the  cost  of  a  light,  or  of  any  particular  part  of  it.  it  is 
very  generally  figured  up  as  a  horse  power.  But  the 
point  that  I  have  always  contended  for  is  this  :  I  rent 
a  light  for  a  given  length  of  time — for  a  year,  if  you 
choose,  which  is  the  most  favorable  contract  that  I  con- 
sider that  we  can  make,  because  it  gives  us  the  longest 
Bervice  :  and  in  doing  that  if  you  figure  it  on  the  basis 
of  excepting  Sunday's  you  rent  your  lamps  to  furnish 
312  lights,  which  you  sell  at  so  much  per  light.  Now. 
you  really  want  to  know,  not  what  the  312  light-  cost 
you.  and  how  much  you  get  for  them,  and  take  the  dif- 
ference, and  let  that  be  profit  or  loss  just  as  it  happens 
to  be  :  but  you  want  to  know  just  what  each  one  of 
these  lights  costs  you,  and  you  want  to  know  it  as  a 
whole  ;  you  do  not  want  to  know  whether  it  takes  one 


horse  power,  or  two  horse  power,  or  half  a  horse  power, 
as  there  are  a  great  many  other  things  besides  horse 
power  that  enters  into  this  question, 

Another  thing  that  I  find  is  a  very  common  practice 
is  to  have  a  uniform  price  for  a  light  of  certain  charac- 
ter, whether  the  contract  is  for  furnishing  light  for  six 
months  or  for  a  year.  The  same  rate  for  the  longer 
and  the  shorter  term  is  unjust  to  your  long  contract 
customers.  It  is  a  very  easy  thing  to  rent  lights  during 
six  months  of  the  year,  commencing  the  1st  of  Septem- 
ber. October  or  November,  and  it  is  a  very  easy  thing 
to  keep  such  customers  because  they  want  the  lights 
most  at  that  time.  But  in  the  summer  time  people  dis- 
continue the  use  along  about  the  first  of  March.  April, 
May  or  June,  and  so  you  have  an  idle  lamp  during  the 
summer,  in  which  you  have  your  money  invested,  wait- 
ing until  the  fall  season  comes  around  again,  in  all 
probability.  I  contend  that  the  user  of  that  lamp  has 
no  right  to  expect  to  get  that  light  at  the  same  price 
per  diem  as  the  man  who  pays  you  for  a  service  of  312 
nights  in  the  year.  But  that  is  almost  universally 
done.  There  is  just  as  much  reason  for  a  graduated 
scale  of  prices  based  upon  the  amount  of  service  you 
get  from  your  customer  as  there  is  for  fixing  the  price 
for  a  ten  o'clock  circuit,  a  twelve  o'clock  circuit,  or  as 
all  night  circuit.  There  is  just  the  same  principle  in- 
volved. When  that  first  became  apparent  to  me  the 
first  effort  I  made  to  equalize  the  prices  on  that  basis 
showed  me  that  there  was  really  nothing  to  go  upon 
excepting  guess  work.  After  the  first  year's  experience 
I  had  the  result  of  my  own  experience  to  go  by.  by 
means  of  which  I  could  work  it  out  probably  in  a  little 
better  shape.  But  I  found  myself  doing  an  injustice  to 
our  customers  when  I  thought  that  I  was  doing  an  in- 
justice to  myself. 

A  re-adjustment  of  those  prices  on  what  I  worked  out 
on  the  basis  of  an  all  year  contract  for  an  all  night 
lamp — a  lamp  that  would  render  me  312  nights  of 
service  of  ten  hours  each,  and  give  me  the  most  contin- 
uous service,  is  the  one  that  I  started  with:  but  I  found 
that  I  was  charging,  in  point  of  number,  too  little.  It 
puts  the  company  in  the  position  of  making  a  uniform 
contract  in  which  they  can  say  to  every  customer,  or  to 
every  person  that  comes  into  the  office  that  the  com- 
pany will  duplicate  for  him  any  contract  that  it  has  on 
its  books.  I  contend  that  if  we  could  land  for  one  I 
want  to  try  it  some  day)  run  our  arc  light  machines 
from  the  time  of  starting  up  in  the  morning,  contin- 
uously, as  we  run  the  incandescent  machines  and  make 
your  contracts  to  run  from  time  to  time  at  certain  hours 
of  the  day, — if  there  was  any  possible  way  of  doing  that, 
and  charge  by  the  hour,  or  at  least  by  a  group  of  hours 
rates  in  that  way.  we  would  meet  a  very  great  demand 
and  do  justice  to  costumers  and  popularize  the  business. 

I  have  not  said  much,  but  I  would  like  to  hear  these 
things  discussed  :  and  I  presume  that  every  one  here 
has  had  some  experience  in  the  line  of  what  I  have  been 
saying. 

The  President — The  subject  is  open  for  discussion, 
and  if  anyone  has  anything  to  say  on  it  we  shall  be  glad 
to  hear  from  him.  If  not.  we  shall  take  up  the  next 
paper. 

Mr.  C.  R.  Price — Before  the  matter  is  dropped  I  would 
like  to  ask  Mr.  De  Camp  a  question.  I  did  not  get  his 
idea  with  regards  to  the  charges  for  electric  light  service 
under  those  circumstances. — whether  he  would  change 
the  rate  for  small  customers,  or  whether  he  would  fix 
one  rate  right  straight  th  ough  the  year.  I  did  not 
get  his  idea  as  to  that. 

Mr.  De  Camp — I  have  only  referred  to  the  gradation 
or  scheduling  of  prices  in  accordance  with  the  service 
required. 

Mr.  Price — You  would  make  a  charge  at  so  much  per 
hour  '/ 

Mr.  De  Camp — No.  What  I  say  that  we  are  doing  now 
is  that  if  we  make  a  contract  for  a  year,  for  a  lamp 
which  renders  us  an  income  for  312  nights  in  the  year, 
we  fix  a  rate  for  that.  We  consider  it,  on  account  of 
its  giving  us  the  most  service  for  the  period  covered, 
the  best  form  of  contract  that  we  can  have.  Now.  if  a 
party  comes  in  and  wants  precisely  the  same  lamp  to 
burn  the  same  number  of  hours  per  day.  but  says  "  I  will 
contract  to  give  you  service  for  that  lamp  only  for  six 
months  of  the  year,"  then  I  contend  that  man  should  be 
charged  a  very  much  higher  price  per  diem  than  the 
man  who  takes  it  and  gives  you  a  guarantee  of  312 
nights  of  use. 

Mr.  Price — Whether  it  is  a  Summer  or  Winter  lamp  ? 

Mr.  DeCainp.--I  base  the  charge  on  the  all  winter 
scale,  of  course.  If  a  person  was  to  come  in  and  say. 
"  I  want  to  give  you  a  contract,  or  an  order,  for  a  light 
to  burn  six  months  in  the  summer,"  then  that  would  be 
an  entirely  different  thing,  and  that  man  would  be  en- 
titled to  a  very  low  price  because  he  is  going  to  rent 
from  you  your  product  when  you  are  overstocked  with 
it.  That  is  a  supposable  case,  but  in  point  of  fact  such 
conditions  do  not  exist  to  any  extent,  or  at  least  they 
do  not  in  our  city.  I  think  the  highest  that  we  have 
ever  had  since  we  have  been  in  the  business  is  not  over 
eighteen  or  twenty  exclusively  summer  lights.  We  do 
not  follow  that  up,  because  we  do  not  consider  it  a 
paying  business  :  but  we  do  have  during  the  months  of 
November.  December,  and  possibly  in  January,  such 
business  that  I  >uppose  we  could  double  up  the  output 
of  our  station  from  the  demand  at  that  time,  but  only 
for  that  time.    But  during  the  other  eight,  nine  or  ten 


months  of  the  year  we  would  have  our  property  there  a 
dead  stock.  There  was  not  enough  service  for  that 
kind  of  business  to  warrant  the  outlay  of  money  to 
meet  it  for  the  time,  because  we  have  got  to  make  it 
just  exactly  like  this  hotel  business.  The  business  they 
do  in  this  hotel  has  cost  just  as  much  money  as  it 
would  for  an  all  the  year  business,  although  they  have 
got  to  do  all  their  business  and  take  in  their  money  in 
about  two  months  of  the  year.  I  saw  a  price-list  not 
long  ago  where  the  difference  in  charge  for  a  light  on 
a  year's  contract,  and  the  price  for  a  light  on  a  six 
months'  contract,  was  five  cents  per  night.  That  does 
not  amount  to  anything  ;  it  has  no  relation  at  all  :  it 
does  not  bear  the  slightest  proportion  to  the  difference 
in  the  value  of  these  contracts.  As  near  as  I  can  figure 
it  there  should  be  added  to  the  schedule  for  a  six 
months'  contract  at  least  fifty  per  cent,  on  the  yearly 
product. 

Mr.  Price. — Do  you  make  any  difference  for  three 
months'  customer^  : 

Mr.  DeCamp. — We  do  not  have  any  three  months' 
customers.  We  do  not  make  any  contracts  for  anything 
less  than  six  months.  It  is  sometimes  the  case  that  we 
have  lights  that  burn  for  two  or  three  months,  but  we 
make  the  price  without  any  reference  at  all  to  our 
schedule  price.  There  is  no  reason  why  we  should  not 
do  it.  If  a  man  comes  in  who  is  putting  up  a  large 
building  on  our  line,  and  wants  temporary  lights, 
and  he  may  want  them  for  a  week,  for  a  month,  or  for 
two  months,  if  we  have  got  a  circuit  there,  and  there  is 
room  on  it  for  two  or  three  lights  more,  or  for  whatever 
the  man  requires,  and  there  is  no  probability  of  getting 
him  into  the  regular  service  within  the  period  of  time 
that  the  lights  can  be  rented  for  the  temporary  service, 
then  we  rent  those  lights  to  him  sometimes  for  two  or 
three  dollars  per  night,  just  according  to  the  time  of 
the  year  and  the  location  of  the  lights.  But  that  i-  a 
business  that  cannot  be  counted  on  :  it  is  a  temporary- 
business.  I  am  talking  now  about  the  regular  run  of 
the  business  in  which  your  money  is  invested  in  estab- 
lishing and  keeping  up  the  business  :  and  I  do  not 
think  that  I  am  out  of  the  way  when  I  say  that  if  you 
rent  on  yearly  contracts  lights  for  50c,  you  must  get 
at  the  rate  of  75c.  for  lights  rented  for  six  months  only. 
in  order  to  make  the  one  meet  the  other  as  the  result  of 
the  amount  of  capital  invested  to  do  the  business. 

Mr.  Price — Can  you  read  off  your  schedule  of  prices 
quite  easily  i 

Mr.  De  Camp — The  price  for  a  twelve  months'  contract 
(and  that  covers  a  distinction  between  a  seven  night 
light  and  a  six  night  light  l  is  65  :  for  eleven  months. 
G21.,  ;  for  ten  months,  70  ;  for  a  nine  months.  75  :  for 
eight  months,  80  ;  for  seven  months.  85  :  for  six  months. 
95. 

Mr.  Price— That  is  for  all  night  ? 

Mr.  DeCamp — No  :  that  is  for  half  night  lights.  For 
all  night  lights  we  add  fifteen  cents  to  each  one  of  those 
prices  :  that  is.  we  charge  fifteen  cents  more  for  all 
night  lights  than  for  half  night  lights. 

Mr.  Wilmerding — Is  there  any  discount  from  those 
prices  ? 

Mr.  De  Camp — Yes  :  there  is  a  discount.  We  render 
bills  on  the  first  of  the  month,  and  stamp  each  bill. 
"Ten  per  cent,  off  if  paid  before  the  10th  of  the  month  :" 
but  the  contracts  are  made  without  reference  to  the  ten 
per  cent,  deduction.  We  simply  tell  the  customer 
that.  We  bill  on  the  first  of  the  month,  and  each  bill  is 
stamped  subject  to  discount  if  paid  on  or  before  the 
10th  of  the  month  :and  with  very  good  results,  as  ninety- 
five  per  cent,  of  all  our  bills  are  paid  at  the  end  of  the 
time,  and  we  do  not  have  to  send  for  them. 

Mr.  Wilmerding— Do  you  deliver  them  promptly  on 
the  first  of  the  month  : 

Mr.  De  Camp — I  do  not  suppose  that  they  all  get  them 
but  they  are  there  on  the  second. 

Mr.  DeCamp — In  answer  to  a  question. — On  these 
particular  rates  we  have  been  running  for  a  year,  but 
the  same  principle  prevailed  for  three  years  previous. 
We  started  on  the  basis  of  having  a  uniform  and  gradua- 
ted schedule  of  prices.  I  remember  what  the  President 
of  the  company  said  : — our  business  was  in  very  nice 
shape,  and  we  were  running  I  think  at  that  time  about 
750  or  800  lamps,  and  we  had  an  order  from  a  customer 
which  said.  "  Do  thus  and  so  we  will  pay  you  so  much 
money."  I  have  had  one  or  two  cases  where  I  have  had 
trouble,  and  where  I  had  to  bring  a  suit  in  order  to  get 
a  settlement  with  parties,  and  I  had  found  that  we  did 
not  have  any  foundation  for  a  suit  except  a  contract  by 
word  of  mouth  :  and  it  occurred  to  me  that  there  was  a 
great  necessity  of  having  a  binding  and  substantial  con- 
tract so  that  there  would  be  no  question  about  it  when 
we  had  to  resort  to  such  means  to  collect  a  bill.  I  found 
out  that  they  had  made  an  attempt  to  get  an  equaliza- 
tion of  prices,  but  such  prices  would  not  have  been 
fair,  and  I  would  have  made  a  mistake  in  adopting 
it.  So  I  got  up  a  new  schedule  and  while  doing  it.  and 
at  the  same  time.  I  determined  to  make  out  a  contract 
or  lease  ;  and  so  I  drew  up  a  lease,  had  it  approved  by 
a  competent  attorney,  and  when  I  took  it  to  the  presi- 
dent of  the  company  he  said.  "Now.  look  here:  that 
i-  all  right  :  there  is  nothing  unfair  about  it  :  and  if  any 
man  wants  to  do  the  right  thing  and  live  up  to  a  con- 
tract he  ought  not  to  have  any  objections  to  signing 
that."  Then  when  I  came  to  the  question  of  ha 
our  prices  uniform  he  said.  "  That  is  about  right,  but 
I  do  not  believe   that  you  had  better  undertake  it.     I 
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figure  out  where  some  of  our  customers  would  be  very 
seriously  affected  by  a  uniform  price, — that  is.  they 
would  have  the  price  shoot  away  up  on  them  ;  but  I 
have  not  looked  over  the  whole  thing."  I  said,  "  I  guess 
we  can  afford  to  take  that  risk."  I  think  that  in  the 
effort  to  get  the  thing  straightened  out,  and  to  get  those 
contracts  signed,  I  lost  about  five  lights  on  the  six 
months  basis.  I  think  that  five  or  six  men  would  not 
sign  the  contract,  and  abandoned  the  light,  and  we  let 
them  go.  But  others  took  it  up.  Now  it  requires  some 
effort  to  do  that.  We  would  rent  a  great  many  more 
lights  if  the  difference  between  our  prices  for  twelve 
months  and  for  six  months  contract  were  not  so  great. 
But  I  think  the  difference  is  quite  fair.  It  is  certainly 
a  great  loss  to  any  one  to  have  a  part  of  their  plant  idle 
a  part  of  the  time. 

Mr.  Wilmerding — In  Chicago,  on  the  twelve  months'  con- 
tract we  charge  65  cents,  with  fifteen  cents  discount  per 
lamp  per  night.  But  I  am  speaking  of  the  arc  light  only. 
Where  the  wire  is  paid  for  by  the  customer  it  lets  us  out  on 
the  short  contracts.  If  a  customer  does  not  want  it  for  more 
than  three  months  we  have  got  to  have  some  rule  estab- 
lished by  which  we  can  give  it  to  him  ;  and  they  are  willing 
to  pay  for  what  time  they  use  the  lamp.  In  that  case  it  is 
the  same  to  us  whether  the  customer  uses  the  lamp  for  three 
months  or  for  a  year.  So  long  as  he  pays  for  the  actual  cost 
of  construction,  and  we  are  getting  our  regular  rates  out  of 
him,  we  will  get  out  whole. 

Mr.  De  Camp — I  do  not  think  you  are  getting  out  whole.  I 
do  not  think  you  are  getting  enough  for  it. 

Mr.  Wilmerding — But  you  must  be  ;na  position  to  accom- 
modate the  public  more  or  less,  and  so  you  cannot  make  an 
absolute  rule  which  will  suit  all  classes  of  people.  If  you 
are  willing  to  get  the  public  down  on  you,  then  you  can  be 
indifferent  about  that ;  but  if  you  are  going  to  furnish  elec- 
tric lights,  and  wish  to  keep  the  business  in  your  own  hands, 
and  not  give  up  the  field  for  some  one  else  to  come  in,  then 
you  have  got  to  accommodate  the  public  by  giving  them 
lights  for  6hort  terms  if  they  wish  them. 

Mr.  Price — I  understand  those  are  for  full  arcs.  Did  you 
have  any  half  arcs? 

Mr.  De  Camp — Nine  are  six-tenths,  or  nominally  2,000. 

Mr.  Price— Did  you  have  an .  1,200? 

Mr.  De  Camp — No. 

Mr.  Wilmerding^Do  you  wire  those  lamps  free? 

Mr.  De  Oamp — Yes ;  We  charge  nothing  for  Inspection. 

Mr.  Wilmerding — On  the  six  mouths  or  on  the  twelve 
months  contracts? 

Mr.  De  Camp — In  neither  case. 

Mr.  E.  R.  Weeks — Mr.  Wilmerding  has  the  advantage 
of  being  placed  in  a  city  where  the  interest  amounts  to 
nothing,  and  where  the  depreciation  is  nil. 

Mr.  De  Camp — That  shows  a  disposition  on  the  part  of 
the  public  to  be  fair  to  the  company,  but  still  they  are 
not  paying  near  enough.  If  your  year's  service  will 
render  you  one  hundred  dollars,  and  your  six  months' 
service  would  render  you  only  $50,  and  the  man  pays 
you  for  the  cost  of  putting  the  light  in,  which  would  be 
five  or  ten  dollars,  he  would  not  be  paying  enough,  I 
say  that  if  you  can  fix  upon  a  correct  and  true  value 
for  your  service  and  plant,  then  you  can  very  easily  fix 
the  proper  charge  for  the  difference  between  156  days 
and  312  days.  If  a  man  does  not  want  the  light  for  more 
than  six  months  it  is  a  great  deal  better  for  him  to  pay 
a  higher  price  for  the  six  months  when  he  does  want 
the  light  than  to  pay  for  it  for  six  months  when  he 
does  not  want  it  at  all.  That  is  the  argument  that  we 
use,  and  it  is  pretty  generally  accepted,  because  it  is 
fair.  If  yon  rent  a  house  in  the  City  of  Philadelphia 
for  twelve  months,  yon  cannot  pay  for  that  house  for 
nine  months,  and  then  go  to  the  seashore  for  three 
months  in  the  Summer  and  tell  the  landlord  that  you  do 
not  want  to  pay  rent  for  that  house  during  those  three 
months.  If  you  want  to  rent  the  house  from  him  for 
nine  months,  and  then  leave  it  for  three  months  in  the 
year,  he  may  make  you  a  price  for  the  nine  months, 
but  he  will  not  give  you  the  regular  price  for  twelve 
months,  and  nobody  expects  him  to. 

After  further  discussion  on  this  subject  engaged  in 
by  Messrs.  Wilmerding,  De  Camp,  Hart  and  Renshaw, 
during  which  the  latter  gentleman  gave  his  experience  in 
Washington,  the  President  called  a  halt  and  intimated 
that  the  discussion  was  getting  beyond  its  proper 
limits.  The  discussion  was  then  closed  and  the  next 
paper  read  was  on  "  The  Proper  Basis  for  Determining 
Electric  Motor  Rates  "  by  Mr.  H.  L.  Lufkin,  of  New 
York.     The  paper  was  read  by  Mr.  Joseph  Wetlzer. 

A  short  while  ago,  said  Mr.  Wetlzer  in  discussing  with 
Mr.  Lufkin  the  charges  paid  for  electric  motor  service, 
he  pointed  out  what  seemed  to  me  a  number  of  anoma- 
lies in  this  matter  ;  and  when  I  expressed  my  opinion 
on  the  matter  also  he  brought  out  a  large  number  of 
diagrams  in  support  of  his  opinion.  A  small  number 
of  these — although  they  may  appear  large  in  the  aggre- 
gate— have  been  embodied  in  the  diagrams  which  have 
been  distributed  here,  and  which  will  elucidate  the 
paper  which  I  am  about  to  read. 

Mr.  Wetzler  then  read  the  Mr.  Lufkin's  paper,  which 
found  on  page  9. 

The  President — The  paper  is  now  open  for  discus- 
sion. 

Mr.  Worth. — I  think  the  writer  of  this  paper  is  a  little 
bit  too  fair  to  the  gas  engine.  I  am  not  very  familiar  with 
those  figures  at  present — not  as  familiar  with  them  as 
I  was  at  one  time — but  I  think  it  would  be  a  very  large 
gas  engine,  a  very  good  gas  engine,  to  give  a  horse- 
power for  twenty  feet.  I  was  talking  a  little  to  a  gas 
expert  and  he  told  me  that  with  some  kinds  of  gas  it 
would  burn  as  high  as  fifty  feet — that  was  fuel  gas.  I 
remember  the  result  of  a  test  where  twenty-two  feet  was 


used  per  horse-power  per  hour,  but  I  would  not  expect 
to  get  that  result  with  commercial  and  small  engines. 

Mr.  Garratt — May  the  apparent  discrepancy  not  be 
this,  that  the  figure  of  twenty  feet  for  horse-power  of 
gas  engine  meant  on  an  intermittent  load. 

Mr.  Faben — The  Otto  Gas  Engine  people  of  Philadel- 
phia, who  make  the  gas  engine,  will  warrant  that  the 
engine  will  not  consume  to  exceed  two  and  a  half  feet 
per  hour,  per  horse-power,  with  an  average  commercial 
illuminating  gas.  Experiments  were  made  in  New  York 
by  the  Popular  Science  Monthly  in  treating  domestic 
motors.  They  cited  that  fact  of  twenty-one  and  a  half 
feet  ;  but  the  experience  had  rarely  shown  that  that 
quantity  was  consumed.  It  ran  less  than  that.  I  have 
the  observations  of  a  number  of  engines  running  with 
ten-horse  power  and  less  which  ran  with  about  twelve 
hundred  feet  of  gas  per  ten  hours.  That  was  on  the 
basis  of  a  ten-horse  engine. 

Dr.  Louis  Bell — I  have  some  little  interest  in  this 
question  of  the  gas  engine  for  the  reason  that  the  gas 
engine  seems  to  be  the  principal  opponent  of  the  elec- 
tric motor  for  light  work.  In  all  of  the  tests  that  I 
have  ever  seen,  which  were  at  all  of  an  authoritative 
character,  I  should  say  that  20  feet  per  hoar,  per  horse- 
power hour,  was  a  minimum  figure  and  not  only  a  min- 
imum figure  but  one  considerably  below  the  usual 
minimum.  I  have  had  occasion  to  handle  in  the  last  year 
and  a  half  a  large  number  of  tests,  both  in  this  country 
and  in  Europe,  and  very  few  of  them  showed  less  than 
23  or  24  feet  of  gas.  although  this  figure  was  sometimes 
slightly  better.  Then  further,  it  is  interesting  to  raise 
the  question  as  to  whether  this  so-called  20  feet  per 
horse-power  hour  is  brake-horse  power  hour  or  indi- 
cated horse-power  hour.  Any  of  you  who  are  familiar 
with  the  diagrams  given  by  gas  engines  on  indication 
are  only  two  well  aware  that  the  light  load  diagram  of 
a  gas  engine  is  by  no  means  lean.  It  shows  a  very  con- 
siderable consumption  of  power,  and  the  only  proper 
test  of  efficiency  in  gas  per  horse-power  hour  is  in 
brake-horse  power.  The  indicated  horse-power  hour  of 
a  gas  engine  is  not  at  all  comparable  in  most  cases 
to  the  indicated  horse-power  hour  of  a  steam  engine. 
As  a  rule  the  friction  comes  in  to  play  a  much  more 
important  part,  and  further,  the  amount  of  oil  used  in 
gas  engines  is  very  considerable,  so  that  in  one  promi- 
nent test  in  England,  a  short  time  since,  an  allowance 
of  some  five  feet  of  gas  per  horse-power  hour  was  made 
to  cover  the  extra  consumption  of  oil — that  is,  nomi- 
nally— the  oil  being,  say,  23  feet  per  horse-power  hour 
it  was  considered  fair  to  call  the  real  consumption,  to 
bring  it  down  to  a  gas  basis,  27  or  28  feet,  on  account 
of  the  extra  amount  of  oil.  A  very  considerable  num- 
ber of  tests  of  small  engines  have  been  made,  and  al- 
though the  lowest  possible  figures  approximate  some- 
what nearly  to  those  given,  the  average  is  very  much 
higher — frequently  nearer  30  feet  than  20. 

Mr.  Worth — The  gas  engine  uses  water  in  considerable 
quantity.  In  some  cases  this  expense  would  be 
well  worth  taking  into  account.  Another  matter  with  the 
gas  engine  is  providing  for  the  exhaust — there  must  be  a 
large  free  exhaust,  ami  this  exhaust  must  be  leaded  to  a 
point  which  makes  it  danger  us  in  regard  to  fire  and  which 
makes  it  necessary  to  protect  it  thoroughly. 

Mr.  E.  R.  Weeks — I  would  call  on  Vice-President  Edgar. 
He  has  had  a  very  large  experience  in  the  matter  of  mo- 
tors. 

Mr.  Edgar — I  have  listened  with  a  great  deal  of  interest  to 
this  article  of  Mr.  Lufkin,  because  I  have  talked  the  matter 
over  with  him  to  a  great  extent,  and  I  know  that  a  great 
many  of  his  curves  were  made  from  motors  running  from 
our  station.  Our  efforts  in  the  last  year  and  a  half  to  two 
years  have  been  to  sell  motors  entirely  by  meter — selling  it 
by  the  absolute  horse-power  hour,  and  of  the  last  400  horse- 
power which  has  been  used  in  Boston,  I  should  think  that 
250  are  now  paying  for  their  current  entirely  by  meter  at  so 
much  a  horse-power  hour.  We  make  a  nominal  charge  of 
10  cents  an  hour  per  horse-power,  making  discounts  from 
this  down  to  40  per  cent.,  so  that  the  minimum  rate  is  six 
cents  per  hour,  the  average  being  from  seven  to  eight.  This 
is  irrespective  of  the  size  of  ttie  motor.  It  depends  entirely 
on  the  number  of  horse-power  hours  per  day  as  compared 
with  the  maximum  which  that  motor  can  generate.  In  other 
words,  a  one  horse-power  might  get  just  as  good  a  rate  as  a 
30  horse-power  motor,  provided  it  used  as  much  as  its  maxi- 
mum, as  if  it  were  a  larger  motor.  I  think  that  the  question 
of  charging  by  the  nominal  capacity  of  the  motor  is  some- 
thing I  never  heard  of.  Our  station  has  never  tried  to 
charge  in  that  way.  It  has  always  charged  by  the  maximum 
load  of  the  motor.  In  other  words,  a  man  could  put  in  any 
motor  he  pleased ;  he  would  simply  be  charged,  when  he 
was  charged  by  contract,  the  maximum  power  which  that 
motor  used  at  any  time  by  means  of  the  ampere  meter.  If  a 
person  was  going  to  use  five  horse-power  and  he  was  in- 
clined to  put  in  a  ten  horse-power  motor,  we  were  very  glad 
to  have  him  do  so,  and  we  would  only  charge  for  the  five 
horse-power  if  he  used  only  five  horse-power.  I  never 
heard  of  a  case  where  a  person  was  charged  for  ten  merely 
because  he  happened  to  put  in  a  ten  rather  than  a  five. 

The  President — The  next  paper  will  be  on  "  Standards  of 
Economy  in  the  Generation  of  Power  and  Steam  under  the 
Best  Conditions."  It  will  be  presented  by  the  author,  Mr.  H. 
M.  Swetland,  editor  of  Poicer  and  Steam,  New  York. 

Mr.  Swetland  then  read  his  paper  as  follows  : 

The  text  of  this  paper  will  be  found  on  another  page. 

The  President — The  paper  is  now  open  for  general  discus- 
sion in  the  Convention.  Perhaps  it  would  be  as  well  for  Mr. 
Williams,  who  is  to  speak  on  a  triple  expansion  engine,  to 
follow  with  his  paper.  We  can  take  them  up  and  discuss 
them  at  once. 

Mr.  Williams,  of  Beloit,  Wis. — I  had  hoped  to  get 
enough  accurate  data  concerning  the  perfomance  of 
triple  engines  to  bring  before  you  and  to  make  the  sub- 
ject the  basis  of  a  paper,  but  circumstances  have  been 
such  that  the  engine  I  attempted  experimenting  on  has 


been  so  situated  that  I  could  not  get  it  rigged  up  for 
making  the  tests,  and  therefore  I  cannot  give  you  any 
accurate  data  in  regard  to  high  speed  triple  expansion 
engines  for  central  station  work.  The  main  points  to 
be  considered  in  the  matter  are,  however,  first,  the 
matter  of  regulation.  Perhaps  that  is  of  the  highest 
importance  and  the  matter  that  is  in  most  question  by 
engineers  as  to  whether  there  will  be  a  momentary  varia- 
tion in  the  speed  of  the  triple  engines  when  the  load  is 
suddenly  increased  or  decreased  that  would  not  occur 
in  single  cylinder  engine  practice.  Now  that  matter 
depends  mainly  on  the  weight  of  wheel  and  the  inter- 
mediate spaces  or  clearances,  and  will  be  modified  more 
or  less  by  the  accuracy  or  quickness  of  the  governor  ; 
and  as  to  whether  this  can  be  done  or  not,  I  will  say 
yes,  it  can  be  done.  The  weight  of  wheel  can  be  made 
sufficient,  the  clearances  can  be  made  sufficiently  small 
and  the  governor  can  be  made  sufficiently  quick  and  it 
is  done  so  that  the  engine  will  not  vary  materially  under 
sudden  changes  of  load.  Of  course  the  smaller  the  clear- 
ances the  heavier  the  wheel,  and  the  quicker  the  gov- 
ernor the  less  will  be  the  momentary  variation.  As  to 
the  matter  of  cost,  taking  the  entire  plant  considered 
as  a  whole — boilers,  engines,  and  all,  the  triple  will  cost. 
I  presume,  approximately  20  per  cent,  more  in  the 
compound.  The  economy  of  triple  is  unquestionably 
considerably  in  excess  of  compound  on  the  evidences 
so  far  taken  from  marine  practice.  For  example, 
about  20  per  cent,  in  the  compound.  It  is  a  fact  that 
compound  engines,  compound  plants  under  ordinary 
circumstances  where  coal  is,  say  at  an  average  price  of 
$3  per  ton,  will  consume  their  entire  first  cost  in  about 
five  years'  work,  in  coal  bills.  Assuming  that  the  triple 
will  save  20  per  cent,  over  the  compound,  the  triple 
would  save  the  excess  of  cost  over  the  compound  in  the 
first  year's  service. 

There  is  another  matter  to  be  considered,  namely,  the 
reliability  of  the  machine,  the  smoothness  of  action. 
The  triple  has  advantages  over  the  compound  in  that 
respect,  theoretically,  which,  as  far  as  we  know  of  it  so 
far.  practice  has  sustained.  It  appears,  as  far  as  the 
evidence  goes,  and  as  far  as  we  know  of  their  action, 
that  the  triple  engines  are  a  much  easier  engine  to 
care  for  than  the  compound.  The  compound  is  much 
easier  to  care  for,  ordinarily  than  the  single  for  reasons 
which  are  accounted  for  in  theory  and  I  think  the  prac- 
tice will  sustain  the  theory. 

I  ask  your  pardon  for  not  having  a  paper  prepared 
but  I  could  not  get  the  exact  facts  to  bring  before  you, 
therefore  it  has  been   quite  impossible  for  me  to  do  so. 

Mr.  Garratt — I  unfortunately,  did  not  hear  the  report  of 
the  Committee  on  Data,  and  it  occurred  to  me  that  possibly 
the  compilation  and  the  very  figures  that  were  suggested  in 
Mr.  Swetland's  paper  might  be  a  part  of  the  plan  of  the  com- 
mittee. If  not,  I  would  suggest,  and  when  I  am  informed, 
move  that  a  small  committee,  say  a  committee  of  three,  be 
appointed  by  the  Chair,  to  report  at  the  next  Convention  on 
the  actual  cost  of  producing  power  in  central  station  prac- 
tice in  this  country,  giving  actual  data  of  operation,  that  is, 
the  nature  of  fuel,  the  nature  of  steam  equipment,  and  the 
nature  of  engine  equipment.  If  that,  however,  is  going  to 
fall  within  the  province  of  this  other  committee  I  will  not 
make  that  motion.    I  am  asking  for  information. 

The  President — The  general  plan  which  was  originally 
adopted  for  the  Committee  on  Data  was  intended  to  com- 
prehend that  subject,  and  you  might  make  the  motion  to 
have  it  referred  to  the  Committee  on  Data  with  instruction  to 
report.  It  was  intended  to  comprehend  subjects  generally 
of  that  character,  and  if  they  are  pursuing  a  particular  line 
of  work  there  is  no  reason  why  they  should  not  take  this  up 
and  go  ahead  and  report  under  instruction.  The  fact  is  that 
the  Committee  on  Data  has  not  reported. 

A  motion  by  Mr.  Garratt  that  the  subject  of  Mr.  Swet- 
land's paper  be  referred  to  the  Committee  on  Data  with  the 
suggestion  that  if  they  are  not  going  to  make  a  specific  re- 
port upon  that  subject  that  either  a  sub-committee  or  a  new 
committee  be  appointed  to  report  six  months  from  now  at 
the  next  Convention  on  the  point  touched  upon  in  Mr.  Swet- 
land's paper,  was  carried. 

Mr.  Huntley,  who  was  down  for  a  paper,  the  title  of  which 
is,  "  How  can  the  National  Electric  Association  Best  Serve 
the  Interests  of  Central  Stations?"  not  having  put  in  an  ap- 
pearance, the  President  called  for  the  report  of  the  Committee 
on  the  Revision  of  the  Constitution  M.  J.  Francisco,  chair- 
man. I  will  state  in  that  connection,  said  the  President, 
that  the  committee  will  move  the  adoption  of  the  report  and 
it  will  then  stand  over  until  eleven  o'clock  to-morrow.  In 
the  meantime  copies  of  that  can  be  distributed  by  the  page  of 
the  Convention. 

Dr.  Mason — Mr.  President,  will  you  kindly  state  what  the 
order  will  be — that  the  report  will  be  read  and  will  stand 
over  without  discussion  to-day. 

The  President — Stand  over  without  discussion  to-day. 
Simply  move  its  adoption,  and  let  it  stand  over  for  discus- 
sion. 

Dr.  Mason — Let  me  ask  you  if  it  is  perfectly  sure  that  we 
can  make  any  amendment  to  the  Constitution  to-morrow  in 
that  report,  and  then  act  on  it  on  the  same  day?  Is  there 
not  grave  doubt  on  that  question? 

The  President — It  is  a  revision  of  the  Constitution,  not  an 
amendment. 

Dr.  Mason — Perhaps  some  will  wish  to  offer  amendments. 
It  is  a  question  which,  if  you  will  settle,  perhaps  we  can  be 
clearer  as  to  our  course.  It  is  a  serious  question  whether, 
under  our  present  Constitution  under  which  we  are  acting, 
any  amendment  offered  after  this  afternoon's  session,  could 
be  acted  upon  for  six  months,  providing  we  shall  adjourn  to- 
morrow. I  think  that  is  a  very  serious  question  and  I  have 
doubt  about  it. 

Mr.  Armstrong — I  do  not  think  that  there  can  beany  ques- 
tion at  all  but  that  any  amendment  proposed  by  any  member 
can  be  acted  on  properly  to-morrow  when  this  comes  to  a 
vote.  That  very  question  that  Dr.  Mason  raised  is  raised 
almost  every  time  a  proposed  amendment  is  offered  to  the 
Constitution.    The  purpose  of  giving  notice  is  that  no  one 
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mav 

until 
to-n.  -  -  -    -  .endment  b  we 

in  the  ju:_r 

trary,  you  would  have  to  con- 
-    :ssion,  and  simply 
bow  contrary  t 
r  which  this  lii  - 
that  -  If  it 

ants       [ore  it  comes 

I  think  tb^re  can  be  no  doubt  that  it 

can  be  amended  in  ssible  way  to-morrow  before  rote 

Dr.  Mason — Mr.  President,  will  you  kindly  rule  on  the 
raised  ': 

t— I  think  that  I  should  rule  that  th..- 
ion  was  inserted  in  give  due  notice,  so  that  any 

in  attend..  -     uld  have  an  ample  op- 

portunity to  examine  what  is  proposed  to  be  adopted  and 
.re  himself  for  diseussion — that  it  should  not  be  rushed 
through — arranged  for  and  rushed  through,  in  the  a  - 

-.  who  would  oppose  it,  if  they  knew 
it  wn-  _  seems  :hat  just: 

don-  n  is  met  by  intro- 

-  .doption,  and  any  amendment 
that  need-  I  red  now  can  be  accepted  or  rejected  by 

.an  "f  the  Committee,  and  making  it  the  special 
order  I 

The  report  of  the  con  was  read  by  Mr.  Francisco,  as 

follows.    In  behalf  of  the  commit'  i   the  following 

.    That  the  report  of  the  Committee  on  the  Be     - 
ion  of  the  Constitution  be  accepted  and  adopted,  and  the  new 
ution  to  take  effect  January  1.  lri<l. 
Mr.  Duncan — Mr.  Chairman,  I  move  that  the  report  of  the 
•  -d  and  the  order  of  business  be  fixed  for 
n  to-morrow  momir.-        I  lock,  and  that 

we  take  it  up  f  and  that  immedi- 

ately thereafter  follow  the  resolution   as  reported    by  the 
Chairman  of  the  Committee.    Carried. 

:en  announced  the  programme  of  the 
..ng  entertainment,  after  which  the  Convention  adjourned 
until  10  a.  m.,  Thursday,  August  21-t. 

FIFTH  SESSION. 
The  Association    met    Thursday.  August  21st    at    11 

A.   M. 

Mr.  Barrett  rose  for  information  but  the  President 
ruled  him  out  of  order,  and  a  somewhat  animated  fusil- 
lade of  words  ensued  between  the  two.  Mr.  Barrett 
finally  took  his  seat  with  the  understanding  that  he 
should  be  heard  at  another  time. 

Mr.   Mason   asked  if  the  report  of  the  Commit: 
the  Constitution  now  before  the  Convention,  was  to  be 
read,  or  is  its  consideration  now  in  order.     The  motion, 
he  thought,  was  that   it  should  be  taken   up  this  time 
Article  by  Article. 

The  President— It  was  presented  last  night,  and  read 
when  presented.  Copies  of  it  have  been  distributed  to 
all  who  have  applied,  and  I  do  not  think  it  is  necessary 
to  proceed  to  read  it  again.  I  think  the  gentlemen 
have  acquainted  themselves  with  it.  That  was  the  ob- 
ject of  giving  them  an  opportunity  to  become  acquain- 
ted with  it.  beyond  simply  by  hearing  it  read  quickly. 

Mr.  Mason — Will  you  kindly  permit  me  togive  notice 
that  when  we  shall  come  to  the  consideration  of  Article 
III .     I  have  an  amendment  which  I  wish  to  offer. 

Mr.  Armstrong — I  believe  that  the  resolution  offered 

by  Mr.  Duncan  was  that  the  Constitution  be  taken  up 

-  -norning-     By  that  I  suppose  it  is  nnder- 

d  that  the  Secretary  need  not  read  the  words  of  each 

Article,  but  that   he  need  merely  read  the  title  of  the 

Article,  as  we  have  the  Constitution  in  our  hands,  and 

can  consider  the  articles  as   read.     That  will  save  time. 

i  |    -_ed. 

The  President— The  Secretary  will  read  the  first 
Article. 

The   Secretary— i Reading i  "Article  I.— Name.     This 
•ciation  shall  be  entitled  the  National  Electric  Light 
•ciation.*'     The  word  "  the "'  is  not  printed  here  as 
being  a  part  of  the  name.     Adopted. 

The  Secretary — ,  Continuing,  i  "Article  II.  Object. 
The  object  of  thi-  A  nrtortintimi  shall  be  to  foster  and 
protect  the  interests  of  those  engaged  in  the  commer- 
cial production  of  electricity,  for  conversion  into  light, 
heat  or  power."     Adopted. 

Article  III. — Membership.  Section  I. — Members  shall 
be  divided  into  three  classes — Active.  Associate,  and 
Honorary.  Active  members  only  shall  be  entitled  to 
vote  and  take  part  in  the  deliberations  of  the  Conven- 
tion, and  shall  be  corporations  or  individual  - 
in  the  business  of  producing  and  supplying  electri- 
city for  light,  heat  or  power,  for  commercial  or  public 

Mr.  Mason  moved  an  amendment  to  make  the  section  read 
"  Members  shall  be  divided  into  two  classes — active  and 
honorary.    Active  mem'  utitled  to  vote, 

and  shall  be  corporations  or   individuals    engaged  ix. 

•  .-educing  and    supplying  electricity  for  light, 

J    or    public  use,"  and   . 

led  h-r  wished  to  make  a 
remai 

~ly. 
Mr.  ■  -ident,  I  wish  to  say  that  I  had 

the  Committee  on  th- 

propns  -■  - 

.  -      •  .  -  J     ' 

mpelled  ir.  I 
-gn  the  report,  and  I  never  have 
•  hat  it  seemed  to  me 

thai  this  was — I  wi  ite  and  intentional 

•-ss  a  r»al  iuult  to  every. -.  -- 
it  asked  him  to  take  a  position  here  which  it 
mi  .  _  1  maintain  his  self- 

:h.-it  it  asked  him  to  became  a  so-called  associate 


memkr  of   this    body,  but    with  absolutely  no  :  . 

privil   _   -  -         -  [  _ 

sessions,  -      --       .-  _•■•■:.- 

sidrrt-.i— .         _  privilege 

during  those  times.     Id:  man  in  what  I 

have  said  or  a:    •         -  I 

not  see  how  aL.   -  in  e;in  maintain  his  $ 

-;tion  as  that  in  ai 
this  is  ui.  .  -  -- 

of  a..  N         -  .nen,  if  I 

were  purely  and  simply  engaged   in  th        siness 
during  an  .  -  _  tor  light 

com:-  |  ublic  use,  I  think  it  is  quit  that  I 

•r  of  an  as- 
only  of  such  n.  -  where  such  men  should 
have  any  voice  in  the  proeeedi   _  - 

Things  have  been  developed  which  seemed  to  render 
it  necessary  for  the  self-protection  of  the  class  of  gen- 
tlemen referred  to  here  that  they  should  have  just  such 
a  closed  door  association.  I  am  not  one  of  those,  how- 
ever. I  happen  here  to  represent  a  central  station  for 
the  time  being  in  which  central  station  I  am  not  an  offi- 
cer.    I  do  not  intend  ever  to  be  an  officer  :  I  may 

-  >me  other  :  but  it  does  not  seem  to  me  possible 
that  I  could  ever,  while  engaged  in  busine-s  as  I  am. 
permit  myself  to  be  a  member  of  the  National  Electric 
Light  Association  under  the  conditio!.-  -   J  in  this 

revised  constitution  or  in  the  one  which  may  exist  if 
my  amendment  obtains.  So  much  for  the  personal 
part.  Now  it  is  a  fact  that  certain  members — my  own 
impression  is  a  large  majority  of  the  active  mem: 
of  the  National  Electric  Light  Association — feel  that  it 
is  necessary  for  them  to  be  by  •  •  -  -  -ney  feel 
that  the  associate  membership,  as  a  whole,  is  a  disturb- 
ing element,  a  dangerous  element.  I  recognize  the  fact 
that  originally  they  receh  -  »ciate  members  into  it 

with  certain  privileges  They  have  since  curtailed 
those  privileges.  They  now  propose  to  curtail  them 
yet  more.  I  say  they  have  a  right  to.  I  do  not  dis- 
pute it  for  an  instant.  Whether  they  have  the  right  or 
not  I  would  accord  it.  I  would  vote  that  they  might 
have  it  :  but  I  would  not  sit  in  any  such  body,  occupy- 
ing the  relation  I  do  to  business  interests.  Therefore  I 
make  this  motion  in  order  that  if  anything  like  this 
constitution  is  to  be  passed  by  this  body  and  accepted 
as  its  governing  plan  we  shall  not  be  found  in  the  posi- 
tion in  which  this  would  leave  us.  It  is  without  any 
spirit  of  anger,  without  any  rancor,  without  the  slighi- 
eeling  that  I  offer  this  amendment.  I  am  aware 
that  some  gentlemen  wish  to  so  turn  this  about  as  to 
leave  it  about  as  it  is  now — that  associate  members 
may  have  certain  privileges  but  not  that  of  voting.  I 
believe  that  the  National  Electric  Light  Association  in 
its  active  membership  has  its  rights  :  they  alone  will 
vote  upon  this  constitution.  I  speak  to  them  now 
when  I  say  this  :  You  do  offer  us  an  insult  if  you  pass 
this  article  and  adopt  this  constitution  as  it  reads  here. 
and  for  one  I  do  not  want  it.  Yon  do  what  you  have  a 
right  to  do  if  you  strike  these  words  out  and  leave  us 
entirely  in  the  cold.  I  believe  it  would  have  been  more 
courageous  of  you,  more  manly  to  put  it  squarely  to  us 
in  that  way.     I  say   either  leave  us  with   all  the  privi- 

_    -  we  have  under  the   present  constitution  or  strike 
ae  words  out  and  leave  us  out  with  the  words.     lAp- 
plau- 

Mr.  Alexander— Mr.  President,  the  gentleman  did  not 
ject  whf-n  Article  II.  was  which  real-";  tt 

-hall  be  to  foster  and 
-  -  -  ;i3rs. 

After  considerable  discussion  on  a  question  of  parlian, 
ary  law,  Mr.  Al-xander  withdrew  his  substitute,  and   the 
question  reverted  to  the  amendment  offered  by  Mr.  Mason. 

Mr.  T.  Carr-enter  Smith  then  arose  and  said — As  I  uuder- 
1  the  case  now.  Dr.  Mason  has  prae 
with  the  idea  of  bri   -     . 

bersoftr         --  -    rd   to   this  char. 

Constitution-     I  am  one  -ive  members  and  always 

have  beer,  -tation  man  and  I  speak  with  m 

dom.    The   first  words  I  ie  in  a  col  this 

■      -  r  on 

the  committee  that '         -  -     iate  members  should  not  nave  a 

1  to  all  th  _    - 

At  that  :.  stronf         gainst  -  ,:-h  a 

change  being  made,  and  I  was  called  down  very  short. 
the-.        Preaid  n,  but  as  time  has  . : 

on  things  have  changed,  and  we  now  h. 

■  ly  divided  in  that  way.    A-  I  - 

thiL...  most   certainly  do  want  I         ss  -em- 

bers in.     ]  ata  are  a  very  -. 

this  Association,  and  I  think    nothing      rings  1 
-gly  before  us  than  I  that  in  the 

antral  stal       men, 
that  they  may  £  'in  it. 

Now,  my  experience  has  been  that  where  vdu  get  a  body 
of  men  all  working  in  the  same  business  even'  one  of  those 
men  will  have  a  different  way  of  doing  that  business,  and  as 
a  rule  can  see  no  other,  and  even  with  the  best  intentim-  ; 
his  mind  gets  into  a  certain  groove ;  and  the  little  business 
secrets  that  he  has  may  be  devices  of  his  own  aud  he  does 
not  care  always  to  give  them  away.  Not  only  that,  but  in 
the  present  state  of  the  industry  in  this  cou:  jtral 

•n  is  absolutely  dependent  upon  the  associate  member  in 
the  manufacture.     There  is  not,  I  believe,  a  single  central 
station  in  this  country  that   manufactures  its  own  appa: 
its  own  wires,  or  its  own  ss,  except  in  such  minor  de 

tails  as  brushes  aud  things  of  that  kind,  and  there  again  he 
is  dependent  upon  the  copper  men.  The  lime  may  come 
when  central  stations  may,  a;  tbey  are  doing  now,  some 
of  them  in  Europe,  make  their  own  machinery;  but  I  think 
that  time  is  pretty  far  off  in  this  cour.:  ■  N  w,  when  a 
central  station  man  wishes  t  J  get  information  about  the 
merits  or  demerits  of  an  apparatus  which  he  wishes  to  pur- 
hase,  or  supplies  which  he  wishes  to  purchase,  if  he  goes  to 


:er  central  station  man  to  get  his  information  the 
chances  are  that  he  will  get  an  opinion  and  that  will  be  all ; 
the  material  supplied  by  that  man  may  not  be  used  under 
the  proper  conditions  and  the  conditions  intended  by  'he 
manufacturer,  and  consequently  it  is  not  tried  under  fair 
conditions.  But  if  we  have  associate  members  with  us  at 
these  meetings,  and  a  paper  is  presented  by  one  of  those  asso- 
ciate members,  or  if  they  get  up  and  make  statements,  and  if 
those  statements  are  not  correct,  there  is  sure  to  be  some 
other  associate  member  in  the  same  line  of  business  who  will 
point  out  the  defects,  and  the  question  is  discussed  ;  and  the 
best  time  for  central  station  men  to  get  the  best  knowledge 
is  when  the  associate  members  are  quarreling  among  them- 
gfater.)  Now,  if  you  shut  off  the  associate 
members  from  discussion  on  the  floor  you  lose  the  benefit  of 
all  that.  Not  only  that,  but  the  minute  you  strike  out  the 
associate  members  from  any  representation  in  the  conven- 
tion they  will  do,  I  believe,  as  I  would  do,  get  right  out  and 
not  come  here.  Now,  I  have  stated  more  than  once  that  the 
associate  members  and  supply  men  will  come  to  the  Conven- 
tion anyhow.  Men  who  have  goods  to  sell  will  come  here. 
They  will  continue  to  do  it,  but  it  will  be  done  in  a  very 
different  way  from  what  it  was  before.  At  present  I  think 
the  manufacturers  are  some  of  the  best  men  in  the  Conven- 
tion.— men  who  are  not  simply  salesmen,  but  who  discuss 
things  intelligently  and  who  can  meet  the  central  station 
man  on  his  own  ground  and  make  an  effort  to  provide 
material  and  device-  D  meet  their  wants;  but  if  the 

supply  men  are  only  to  have  an  opportunity  to  sell  their 
goods  they  will  send  around  a  salesman  with  a  big  sample 
case,  and  that  is  the  end  of  it. 

Another  point :  We  had  a  paper  presented  here  yesterday 
'r.  Lufkin.  As  a  central  station  man  I  do  not  hesitate  to 
say  that  I  do  think  there  is  one  central  station  man  in  ten 
in  this  country  who  can  discuss  that  question  ;  it  is  not  in 
their  line  to  discuss  the  efficiency  of  motors  and  things  of 
that  kind  as  regards  their  manufacture  ;  it  is  only  as  regards 
their  use ;  and  when  we  get  papers  like  that  from  the  asso- 
ciate members  it  shows  the  value  of  the  associate  members. 
If  you  will  look  through  the  past  proceedings  of  the  Asso- 
n  you  will  find  that  a  gTeat  many  of  those  papers  have 
come  from  those  men.  I  hope  Dr.  Mason's  amendment 
will  be  voted  down,  because  I  believe  there  is  an  amend- 
ment going  to  be  offered  which  will  cover  that  gr 
actly  ;  that  is,  to  leave  the  associate  memoers  as  members< 
of  the  Convention,  with  the  right  to  discuss  all  papers  on  j 
the  floor,  and  simply  leaving  them  in  the  same  condition  as 
they  were  before  ;  but  giving  to  active  members  only  the 
right  to  vote  and  the  right  to  be  in  exec.  n  and  to 

direct  the  policy  of  the  Association,   which  is  after  all  in- 
sd  for  central  station  men.     But  I  do  not   wish  to  see 
central  station  men  cut  off  what  I   have  always  considered 
to  be  the   most  valuable  source   of  information  which   they 
Applause). 

Mr.  V.  le— Mr.  Chairman,  it  seemsto  me  that  in  this 

.le  III  there  are  two  questions:  First,  shall  we 
associate  members  ;  and  second,  if  we  do  have  them,  what 
shall  be  their  privilege  ?  Therefore  I  move  that  we  divide 
this  question  and  that  we  vote  first  upon  the  first  paragraph 
and  then  upon  the  second  paragraph.  I  think  there  are  two 
separ..  ere. 

Mr.  DeCamp — I  was  going  to  suggest  in  the  same  line 
that  if  we  take  a  vote  on  Section  3  as  it  stands,  any 
amendment  to  be  offered,  would  settle  the  formation  of 
Section  1  as  to  the  wording  of  active  or  associate  members 
— whether  they  would  be  both  in  or  only  one. 

Mr.  Alexander — Mr.  President,  that   does   not   cover  the 
question   that    Dr.  Mason   raises,  and   that  is   whether  you 
want  any  associate   members   at  all.     That  is  the   question] 
that  he  raises  and  that  is  the  question  that  he  wishes  to  have 
a  vote  on.  ink   by  voting  on  that  question  soon  we 

can  soon  decide  it. 

Mr.  Mason — Mr.  President.  I  rise  to  be  one  to  request 
that  when  the  question  is  taken  it  will  be  by  roll  calL 

The  President — Dr.  Mason  will  you  read  your  resolution 
again  and  the  Chair  will  order  a  roll  call  ? 

Mr.  M    -      —  .'•'.■        tion  was  thai  in  Section  I  of  Article 

III.  in  line  4,  the  word   •'  three"  be  changed  to   "  two";  the 

word  "  Associate"  be  stricken   out,  and  the  interpolation  in 

line  5.  that  is  the  part  that   is  written  with  a  pen,   be  also 

<en  out. 

The  President — Will  you  kindly  now  read  the  Section  as 
it  will  read  if  adopted. 

Mr.  Ma>on — "  Members  shall  be  divided  into  two  classes 
—  Active  and  Honorary.     Active  members  only  shall  be  en- 
titled to  vote,  and  shall  be  corporations  or  individual  - 
gaged  in  the  business  of  producing  and  supplying  electricity 
for  light,  heat  or  power,  for  commercial  or  public  use." 

1  w:-h  to  say.  Mr.  i  that   certain   gentlemen — if 

y^u  will  pardon  me  I  will  mention  a  name:      N   tal   y  Mr. 
Seely — thought  that   ihis  written  part  was  an  amendment. 
You  will  inform  the  gentlemen,  I  am  sure,  that  this  wr 
part  is  a  part  of  the  original  report  of  the  Committee. 

The  President — The  Secretary  will  proceed  to  call  the 
roll. 

In  answer  to  questions  a:'  -  y  had  called  the 

first  name  the  President  said:    If  you  \  -  vjte  to 

retain  ;  if  you  vote  Aye  you  vote  to  exclude  associate  mem- 

The  Secretary  then  completed  the  calling  of  the  rolL 
The  President — I  think  it  is  perfectly  fair  to  say  ir. 
to  Mr.  Barrett  of  C  licago.  whose  name  is  there  unier  con- 
ditions under  which  the  vote  was  challenged  before — I  think 
under  the  same  conditions  under  which   Mr.    Weei.-'   and 
another  gentleman's  vote  was  cha  .;.  -.  and  I 

think  it  should  be  passed  by  the  Convention  or  should  be 
withdrawn,  because  it  is  there  on  the  roll,  and  1  think  it 
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sliould  be  passed  upon  just  the  same  as  those  two  yesterday. 
Mr.  Weeks — Mr.  President,  if  it  is  in  order,  I  would  say 
that  the  Committee  on  Credentials  would  like  instruction 
in  regard  to  this  case. 

Secretary  Foote — The  entry  on  the  roll  is  "  Electric  light- 
ing, of  Chicago,  111.,  John  P.  Barrett,  representative." 

Mr.  Armstrong — Do  I  understand,  Mr.  President,  that 
you  have  ordered  that  called  by  the  Secretary. 

The  President — I  ordered  that  called. 

Mr.  Barrett — (Voting)  No. 

Mr.  Armstrong — I  challenge  that  vote.  I  desire  to  say 
that  I  do  it  on  the  ground  of  the  challenge  that  was  made 
yesterday  to  Mr.  Weeks'  individual  vote.  I  believe  my 
challenge  to  be  wrong;  I  believe  that  challenge  was  wrong. 
If  Mr.  Barrett  is  entitled  to  vote,  Mr  Weeks  is  entitled  to 
vote.  I  believed  Mr  Weeks  was  entitled  to  vote  ;  I  there- 
fore believe  that  Mr.  Barrett  is  entitled  to  vote,  and  that  if 
we  refuse  one  we  must  refuse  both. 

Mr.  Duncan — Mr.  Chairman,  I  would  like  to  suggest  that 
the  Constitution  under  which  we  are  acting  says  "  corpora- 
tions."    I  believe  that  the  city  of  Chicago  is  a  corporation. 

Mr.  Armstrong — "Corporation  or  individual." 

Mr.  Duncan — Yes,  a  corporation  or  a  representative. 

Mr.  Armstrong — He  is  not  a  representative  of  the  city 
at  all. 

Mr.  President — The  city  of  Chicago  is  a  corporation — a 
municipal  corporation. 

Mr.  Weeks — The  city  of  Chicago  corporation  is  not  a 
member  of  this  Association.  This  membership  is  taken  out 
by  Professor  Barrett  in  his  own  name  in  the  capacity  of  su- 
perintendent of  lighting  in  that  city.  It  is  exactly  a  paral- 
lel case  to  my  own,  and  very  nearly  a  parallel  case  to  that 
of  Mr.  Hageman,  whose  vote  was  also  challenged  on  roll 
call  yesterday.     We  have  all  three  paid  our  $20. 

Mr.  Armstrong — If  you  will  permit  it  as  a  privileged 
question,  to  gain  the  sense  of  this  Association,  I  move  that 
the  vote  of  Mr.  Barrett  be  permitted  ;  and  of  course  that, 
by  the  ruling  of  the  Chair,  will  permit  the  vote  of  Mi. 
Weeks. 

The  motion  was  carried. 

The  name  of  E.  R.  Weeks  was  then  called  by  the  Secre- 
tary and  he  voted  no. 

Mr.  G.  S.  Hageman  was  not  present  and  his  vote  was  not 
recorded. 

Secretary  P'oote  then  announced  that  41  votes  had  been 
cast,  all  of  them  No. 

Mr.  Alexander — Now,  Mr.  President,  I  am  about  to  re- 
new my  amendment  to  Section  I,  Article  III  ;  but  before  I 
do  it  I  would  ask  the  President,  to  facilitate  matters,  if  he 
would  call  instead  of  a  roll  call  a  rising  vote,  with  the  privi- 
lege of  challenging  whether  they  are  active  members  or  not; 
that  is  a  rising  vote  of  active  members  on  each  section,  in- 
stead of  a  roll  call,  so  as  to  facilitate  business.  I  renew  the 
amendment  that  I  offered  before  that  the  word  "only  "  in 
line  5,  Section  I,  Article  III,  be  stricken  out,  for  reasons 
already  given. 

Mr.  Mason  seconded  the  motion. 

Mr.  Alexander — The  section  will  read  as  follows : 

"  Members  shall  be  divided  into  three  classes — active, 
associate  and  honorary.  Active  members  shall  be  entitled 
to  vote  and  take  part  in  the  deliberations  of  the  Convention, 
and  shall  be  corporations  or  individuals  engaged  in  the 
business  of  producing  and  supplying  electricity  for  light, 
heat  or  power  for  commercial  or  public  use." 

Mr.  Armstrong — That  will  be  allowed  anyhow. 

Mr.  Francisco —  Mr.  President,  if  the  gentleman,  Mr. 
Alexander,  will  notice,  it  says,  "  Active  members  only  shall 
be  entitled  to  vote."  Now,  if  you  strike  out  the  word 
"only"  you  then  say,  "Active  members  shall  be  entitled  to 
vote."  You  leave  the  word  "  only  "  out  and  you  do  not  say 
that  associate  members  shall  not  vote;  you  say  active  mem- 
bers may.  We  do  not  want  to  mix  this  report  so  that  there 
will  be  any  ambiguity  in  the  language.  Put  it  so  that  every 
man  will  know  what  you  mean  and  so  that  there  will  be  no 
misconstruction.  You  do  not  say  the  associate  members 
shall  not  vote  and  you  do  not  say  anything  about  it ;  you 
simply  say  active  members  may  vote. 

After  some  further  discussion  the  President  tequested  the 
Secretary  to  read  the  amendment  as  proposed  finally  by  Mr. 
Alexander. 

The  Secretary  read  as  follows: 

"Section  1.  Members  shall  be  divided  into  three  classes — 
active,  associate  and  honorary.  Active  members  only  shall 
be  entitled  to  vote,  and  shall  be  corporations  or  individuals 
engaged  in  the  business  of  producing  and  supplying  elec- 
tricity for  light,  heat  or  power  for  commercial  or  public 
use." 

The  amendment  was  then  adopted. 

The  Convention  then  proceeded  to  the  consideration  of 
Section  11,  Article  III. 

A  lengthy  discussion  followed,  and  after  various  motions 
to  amend  the  section  it  was  finally  got  into  proper  shape  to 
vote  upon.     As  amended  it  read  as  follows  : 

"  Section  II — Associate  members  shall  be  electricians, 
electrical  or  mechanical  engineers,  manufacturers,  corpora- 
tions and  individuals  who  are  otherwise  directly  or  indirectly 
interested  in  advancing  the  use  of  electricity,  and  shall  have 
the  right  of  attending  all  meetings  of  the  Association,  ex- 
cept executive  sessions,  and  shall  have  the  right  to  discuss 
papers  before  the  conventions." 

The  section  as  read,  was  adopted. 

Section  III,  as  reported  by  the  Committee  was  adopted 
as  follows: 

"Section  III — In  the  case  of  a  corporation  the  member- 
ship may  stand  in  the  name  of  the  company,  and  such  com- 
pany shall  have  the  right  to   be  represented   at  any  meeting 


of  the  Association  by  any  of  its  officers  or  directors,  or  by 
its  regularly  employed  managers  or  superintendent." 

Section  IV  was  next  considered. 

An  amendment  offered  by  Mr.  Garratt  that  after  Section 
IV  (which  is  Section  II  as  printed)  the  following  is  10  be 
added  : 

•'No  individual  actively  associated  with  a  corporation 
holding  active  membership  shall  become  an  active  member 
individually,  unless  he  shall  own  and  operate  a  plant  indi- 
vidually," was  after  considerable  discussion  lost. 

An  amendment  was  offered  by  Mr.  Whipple  to  this  effect  : 
In  Section  IV.  (the  one  printed  as  Section  II.)  after  the 
word  "  Superintendent  "  in  line  10,  add  the  words  "  Or  by 
a  properly  accredited  representative,"  was,  after  considerable 
discussion,  laid  on  the  table. 

Sections  I.  and  II.,  of  Article  IV.,  were  approved  as  they 
now  sland. 

Sections  III.,  IV.  and  V.  were  also  adopted  without 
change 

Section  VI.  was  next  taken  up. 

Mr.  De  Camp  offered  an  amendment  to  that  section  as 
follows  :  "  Section  VI.  — The  Executive  Committee  shall  be 
the  governing  body  of  the  Association,  and  shall  manage  its 
affairs,  pass  upon  all  applications  for  membership  subject  to 
this  Constitution,  and  with  special  rules  or  regulations  as 
may  be  adopted  by  the  Association  from  time  to  time,  and 
five  members  of  the  committee  shall  constitute  a  quorum." 

Also  by  adding  after  "  membership  "  the  words  "  and  the 
eligibility  of  their  representatives." 

The  amendment  was  accepted  and  the  section  thus  amend- 
ed was  adopted. 

Articles  V.,  VI.,  VII.  were  adopted  without  division. 

Mr.  Whipple — If  you  will  look  at  Section V.  of  Article  IV. 
you  will  notice  a  discrepancy  between  that  and  Article  VIII. 
Section  V.  of  Article  IV.  provides  that  the  Secretary  and  the 
Treasurer  shall  be  nominated  by  the  President  and  ratified 
by  the  Executive  Committee;  whereas  Article  VIII.  pro- 
vides that  all  officers  shall  be  elected  by  ballot.  I  move  to 
amend  Article  VIII.  I  did  not  move  to  amend  Section  V. 
of  Article  IV.,  but  now  1  want  to  call  your  attention  to  the 
fact  that  there  is  a  discrepancy,  and  I  move  to  amend  Art- 
icle VII I  by  inserting  in  line  47,  after  the  word  "  officers" 
the  words  "except  the  secretary  and  the  treasurer." 

Mr.  Armstrong — The  Committee  accepts  that  amendment. 
That  makes  it  verbally  correct. 

Article  VIII.  as  amended  was  adopted. 

Articles  IX.,  X.,  XI.  and  XII.  were  adopted. 

Mr.  Garratt — I  would  like  to  present  a  new  article,  to  be 
known  as  Article  V.,  and  the  subsequent  articles  to  be  set 
ahead  one  number,  so  that  Article  VI.  would  become  Article 
VII  ,  and  so  on      I  move  the  adoption  of  this  Article  : 

"Article  V.  No  individual  actively  associated  with  a  cor- 
poration holding  active  membership  shall  become  an  active 
member  individually,  unless  he  shall  own  or  operate  a  central 
station  plant  individually." 

The  motion  was  carried. 

Mr.  Armstrong  then  offered  this  resolution,  which  was 
unanimously  adopted  : 

Resolved,  That  the  report  of  the  Committee  on  the  revision 
of  the  Constitution  be  accepted  and  adopted,  and  that  the 
new  constitution  take  effect  January  1st,  1891. 

A  motion  by  Mr.  Duncan  that  the  revised  constitution  be 
referred  back  to  the  Committee  for  proper  revision,  in  con- 
nection with  the  Secretary,  for  publication,  was  carried. 

Mr.  Barrett —I  want  to  ask  Mr.  Francisco  where  he  se- 
cured the  figures  with  regard  to  the  expenditures  in  Chicago. 

Mr.  Francisco — In  answer  to  Mr.  Barrett's  question  I 
will  say  that  Mr.  Barrett  is  too  good  a  politician,  and  un 
derstands  the  working  of  these  matters  too  well,  to  expect 
that  I  would  disclose  the  name  of  the  party  in  Chicago  who 
gave  that  information.  He  is  inside  of  that  combination, 
or  whatever  you  call  it.  The  information  was  given  to  me 
from  parties  who  are  perfectly  reliable;  and  of  course  Mr. 
Barrett  knows  perfectly  well  that  when  such  things  are  given 
in  our  confidence  they  are  not  to  be  disclosed. 

Mr.  Barrett — I  do  not  understand  you. 

Mr.  Francisco — I  mean  that  I  would  not  give  away  any 
man  in  Chicago  after  he  had  given  me  that  information. 

Mr.  Barrett — Is  not  the  matter  of  expenditures  in  any 
department  of  the  City  Government  a  matter  of  public 
record  ? 

Mr  Francisco — Is  this  a  matter  of  public  interest  in  Chi- 
cago ? 

Mr.  Barrett — Certainly. 

Mr.  Francisco — All  of  these  things  ? 

Mr.  Barrett — Certainly. 

Mr.  Francisco — Then  can  you  tell  me  just  where  the  ex- 
penses of  the  electric  light  business  in  Chicago  is   charged  ? 

Mr.  Barrett — I  was  just  going  to  make  a  suggestion;  if 
you  refuse  to  answer  my  question — which  evidently  is  not  in 
accordance  with  honest  treatment.  I  came  here  with  very 
great  respect  for  this  Association.  I  expected  to  accord  an 
honest  answer  to  any  question  asked  me,  and  I  expected 
that  in  return.  Now,  sir,  your  expense  account  here  runs 
up  to — let  me  ask  you  what  were  those  figures — for  what 
year  ? 

Mr.  Francisco—  Those  figures  were  given  me  for  last 
year. 

Mr.  Barrett — It  is  just  the  expenditure  to  maintain  the 
275  lights. 

Mr.  Francisco — If  Mr.  Barrett  can  read  the  English  lan- 
guage he  can  see  exactly  what  it  shows  It  gives  the  wages 
paid  the  different  men,  and  the  amount  charger!  up  for  de- 
preciation ;  and  that  depreciation  I  figured  myself.  The 
other  figures  are  actual  figures  as  given  me  as  paid  for  those 
items.     There  they  are  in  plain    language.     There  is  no 


chance  for  misconstruing  or  evading  them.     There  they  are, 
and  I  am  here  to  sustain  them. 

Mr.  Barrett — I  want  to  say  for  the  benefit  of  the  Associa- 
tion that  there  ain't  but  two  items  throughout  that  state- 
ment correct — one  is  the  salary  of  the  engineer,  and  the  sec- 
ond is  the  number  of  lights.  As  to  the  total  expenditure  as 
charged  by  you,  there  is  the  slight  difference  between  that 
and  the  actual  expenditure,  and  what  you  credit  as  expendi- 
ture, of  $35,190.  I  do  not  believe  that  you  want  to  do  the 
city  of  Chicago,  or  any  one  else,  an  injustice.  I  am  free  to 
say  that  I  have  not  got  such  poor  faith  in  humanity  as  to  be- 
lieve that.  My  reason  for  asking  that  question  this  morning, 
Mr.  Chairman — and  for  which  I  thinkl  owe  the  Chair  an 
apology,  for  I  had  a  grievance  and  you  had  not — and  I 
thought  that  youought  to  be  more  kind  thn  I  was. 

The  President — There  was  a  matter  of  importance  set  for 
II  o'clock  as  a'spcial  order  of  business,  and  I  thought  that 
desultory  exchange  of  words  between  you  and  the  gentlemen 
might  become  more  or  less  energetic,  and  so  I  thought  it 
better  to  postpone  it  until  later  in  the  session. 

Mr.  Barrett — Perhaps  that  is  so. 

The  President — I  intended  to  give  you  fair  treatment,  and 
intended  nothing  disrespectful. 

Mr.  Barrett — Then  we  will  not  discuss  that  any  further. 

Mr.  Francisco — I  did  not  intend  to  reflect  in  any  way 
upon  the  City  of  Chicago  or  upon  Mr.  Barrett ;  but  it  has 
gone  broadcast  over  the  country  that  it  only  cost  nineteen 
cents  per  thousand  to  furnish  light  in  Chicago. 

Mr.  Barrett — I  tell  you  now  that  it  does  not  cost  that 
much.  I  think  if  there  is  any  man  in  this  country  that  tries 
to  treat  the  electrical  fraternity  of  the  United  States  with 
every  degree  of  fairness,  it  has  been  Mr.  Barrett. 

Mr.  Francisco — TJ  ,  tatement  that  it  does  not  cost  so 
much  is  a  question  1..  ve  will  not  enter  into  now.  It  is 
just  a  question  of  controversy  between  us. 

Mr.  Barrett — I  want  to  make  a  suggestion,  if  you  will 
permit  me.  I  just  want  to  say  this,  that  if  the  balance  of 
that  document  is  in  accordance  with  the  statements  made 
for  Chicago,  then  it  is  the  biggest  tissue  of  falsehood  that  I 
ever  saw  published  in  my  lite,  with  all  due  respect  to  the 
Association.  I  want  to  offer  this  suggestion  to  the  Associa- 
tion. I  want  to  ask  if  you  desire  to  send  broadcast  the 
truth  about  municipal  lighting,  and  if  you  do,  that  you  will 
appoint  a  committee — of  whom  you  please  except  this  genile- 
man  here,  and  excepting  him  only — and  I  will  pledge  you 
my  word  of  honor  that  they  shall  see  every  document  in 
Chicago,  from  the  date  of  its  inception  to  the  present  time; 
and  if  it  sustains  that  statement  I  will  pay  the  expenses  of 
this  committee.  I  appeal  to  you,  gentlemen,  if  there  is  any- 
thing more  honest  or  square  than  that.  I  want  to  make. 

Mr.  Armstrong — If  Mr  Barrett  will  allow  me  I  will 
make  a  suggestion.  We  cannot  come  here  and  undertake 
to  weigh  as  between  statements  made,  so  as  to  prove  the 
truth  or  the  falsity  of  any  statements  made  here.  Mr. 
Francisco  has  presented  here  a  document  which  is  clear  and 
unmistakable  in  its  statement.  If  Mr.  Francisco  is  wrong, 
then  Mr.  Barrett  can  by  the  facts  and  figures  refute  the 
statement,  without  our  sending  any  committee  there  ;  and 
we  will  accord  him  just  exactly  what  we  have  accorded  to 
Mr.  Francisco — no  more  and  no  less.  He  can  send  a  state- 
ment of  just  exactly  what  his  expenses  are  and  can  answer 
the  questions  that  have  been  asked  ;  and  he  can  prove  his 
statement  just  as  well  as  any  committee  can  do.  Such  a 
statement  we  would  be  glad  to  receive  ;  it  will  be  just  the  in- 
formation that  we  want  ;  and  if  we  would  send  it  to  the 
Secretary  I  have  no  doubt  that  the  President  or  Executive 
Committee  will  order  it  sent  back  to  each  member  of  the 
Association. 

Mr.  Barren — This  Association  has  never  asked  me  for 
any  figures  on  anything.  I  have  been  overwhelmed  with 
questions,  so  that  within  the  last  three  or  four  months  I 
have  refused  to  answer  them  at  all,  as  to  the  expenditures 
for  maintenance  of  light  in  the  city  of  Chicago.  I  had  no 
reason  to  cover  up  any  expenditure  there.  I  have  more  at 
stake  than  anybody  else.  I  know  what  that  light  costs.  Any 
citizen  of  Chicago,  or  any  visitor  has  a  perfect  right  to  in- 
quire into  the  expenditure.  All  that  I  want,  all  that  ask  is 
honest  and  square  treatment.  I  want  it  at  the  hands  of 
this  Association.  I  want  your  treatment  to  be  as  liberal  as 
your  criticism  is.  I  leave  it  with  you  to  use  any  methods  to 
acquire  the  information. 

Mr.  Armstrong — I  move  the  adoption  of  a  resolution 
which  I  will  dictate  to  the  stenographer. 

"After  hearing  the  statement  made  by  Professor  John  P. 
Barrett,  in  relation  to  the  municipal  lighting  of  Chicago, 

Resolved,  That  Professor  Barrett  be  requested  to  com- 
municate to  this  Association  a  statement  showing  the  cost 
of  producing  and  maintaining  electric  lights  in  the  city  of 
Chicago. 

The  resolution,  with  the  addition  that  it  be  referred  to  the 
Executive  Committee  was,  after  some  further  discussion, 
adopted. 

The  Convention  then  took  a  recess  until  3.30  P.  M. 

AFTERNOON  SESSION. 

The  President — The  Chair  will  appoint  on  the  Committee 
on  the  Columbian  Exposition,  P.  H.  Alexander,  Oldtown 
Maine;  George  H.  Rose,  San  Francisco  Electric  Light  Co., 
San  Francisco  ;  S.  J.  Hart,  Louisiana  Electric  Light  Co., 
New  Orleans  ;  and  Mr.  Edwards  of  the  Charleston  Electric 
Light  and  Power  Co.,  Charleston,  S.  C.  I  thought,  as  it 
was  a  committee  whose  work  would  interest  the  whole 
country,  I  would  make  it  to  cover  all  sections.  We  will 
now  listen  to  the  report  of  the  Secretary  and  Treasurer. 

Secretary  Foote  read  the  report  of  the  Secretary  and 
Treasurer  ar  follows  : 
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REPORT  OF  SECRETARY. 

MEMBERSHIP. 

Active  members,  dues  paid. 
Active  members,  dues  unpaid. 

Total  active  members. 
Associate  members,  dues  paid. 
Associate  members,  dues  unpaid.  - 

Total  associate  members,  - 

Total  membership.  July  1,  1S90.    - 
Total  membership.  January  1,  1S90.  - 
Gain  in  membership  for  the  six  months    - 

REPORT  OF  TREASURER. 

Balance  January  1.  1S00.  -  -  $610.17 

Received  from  January  1  to  July  1.  -    3,020.00 

Total  to  be  accounted  for,  - 

Expended  from  January  1  to  July  1.  per  ap- 
proved vouchers  on  file.  -  S2. 396.57 

Balance  in  Bank.  July  1.  1890.      -  -         1.233.60 

Total  accounted  for.      -  S3.630.17 

The  report  of  the  Secretary  and  Treasurer  was  ordered, 
received,  and  spread  upon  the  minutes. 

Mr.  Garratt — At  the  Kansas  City  Convention  there  was  a 
committee  appointed  to  draft  resolutions  on  the  death  of  two 
of  our  members.  I  caused  two  copies  of  these  resolutions 
to  be  engrossed,  which  I  will  read. 

PREAMBLE  AND  RESOLUTIONS 

ADOPTED    BY    THE     NATIONAL   ELECTRIC   LIGHT   ASSOCIA- 
TION AT  ITS  CAPE    MAY  CONVENTION,  AUGUST  I9-2I, 
1S9O. 

The  special  committee,  compose- 1  following  under- 

signed members,  appointed  at  the  Kansas  City  Convention 
of  this  Association,  in  February  of  this  year,  unanimously 
recommend  the  adoption  of  the  following  preamble  and  reso- 
lutions, to  wit  : 

Whereas,  In  the  course  of  Divine  Providence  our  fellow 
member  has  been  taken  from  our  midst  by  death,  and 

Whereas.  It  is  our  heartfelt  desire  to  express  individually 
and  collectively  our  sorrow,  and  to  extend  to  those  who  are 
endeared  to  him  by  the  ties  of  kindred,  our  sympathy.  Be 
it  therefore 

Resolved,  That  in  the  death  of  our  fellow  member,  Mr. 
Miles  \V.  Goodyear,  this  Association  has  sustained  the 
loss  of  one  whose  integrity  of  character  and  many  noble 
qualities  have  endeared  his  memory  to  us;  and  whose  well- 
directed  efforts  in  the  arts  and  sciences  pertaining  to  electri- 
cal industries,  as  well  as  his  long  and  honorable  connection 
with  this  Association,  have  earned  our  esteem ;  and  be  it 
further 

Resolved,  That  we  extend  to  the  members  of  his  family 
our  deepest  sympathy  and  condolence ;  and  be  it 

Finally  Resolved,  That  the  Secretary  is  hereby  instructed 
to  spread  these  resolutions  upon  the  minutes  of  this  Associa- 
tion, and  to  transmit  a  true  copy  thereof  to  his  family. 

President. 


Secretary. 


F.  E.   Degenhart,  Chairman. 

Willard  L    Candee, 

Allan  V".  Garratt, 

Members  of  Committee. 

I  have  had  two  copies  engrossed,  one  in  the  name  of  Mr» 
Goodyear,  and  the  other  in  the  name  of  C  Mclntire. 

Mr.  Seely — I  move  that  the  report  of  the  Committee  be 
received  and  the  Committee  discharged. 

The  President — If  there  is  no  objection,  that  motion  will 
be  adopted  by  a  standing  vote,  in  honor  of  the  deceased 
members. 

(All  the  members  present  here  rose.) 

The  President — Next  is  the  report  of  the  Executive  Com- 
mittee— Mr.  Huntley. 

Mr.  Huntley — Mr.  Chairman,  the  Executive  Committee 
have  no  written  report,  but  its  work  has  been  shown  perhaps 
in  this  meeting.  It  has  had  several  meetings  at  the  call  of 
the  Chairman,  and  if  it  would  be  of  interest,  the  Secretary 
could  give  the  records  of  those  meetings.  I  don't  know  that 
that  would  be  material.  As  that  committee  is  now  at  an 
end  I  would  ask  that  the  work  of  that  Committee  be  re- 
ceived, and  that  the  Committee  be  discharged. 

The  President — That  Committee  is  a  standing  Committee 
and  it  will  only  expire  with  the  limitation  of  its  term  of 
office,  unless  they  tender  their  resignation.  Unfortunately 
you  will  have  to  continue  in  office  some  hours  or  longer. 

The  Chair  will  announce  as  Committee  on  Nominations 
for  Executive  Committee.  Messrs.  T.  Carpenter  Smith, 
DeCamp,  Armstrong,  Long  and  Alexander. 

Mr.  Seely,  Chairman  of  the  Committee  on  Finance,  then 
read  the  report  as  follows : 

REPORT  OF   FINANCE  COMMITTEE. 

1.  The  books  of  accounts  have  been  audited  to  July  1.  1890, 
and  have  been  found  to  be  correct.     This  financial  statement  is 

as  follows  : 

Balance  December  31,  1889,  -  $610.17 

Receipts,  ---...      3,020.00 

Disbursemci.-  -  2.596.57 

Balance  June  30,  1890,  ....       1,233.60 

2.  During  the  six  months  covered  by  this  report,  $725.02  of 
bills  contracted  previous  to  December  31.  1S89,  have  been 
audited  and  paid.  This  shows  the  disbursements  for  bills  con- 
tracted from  December  31.  iS8gto  June  30.  1S90.   Si. 67;   ;-- 

3.  Two  volumes  of  reports  of  the  Tenth  and  Eleventh  Con- 

been  published  and  are  now  ready  for  delivery. 
By  resolution  of  the  Executive  Committee,  the  Secretary.  Mr. 
Garratt,    was   authorized  to  contract  for  advertisements  to  be 


printed  in  each  volume.     Under  this  arrangement  the  cost  of 
publishing  these  two  volumes.   Vol.   VII   and  Vol.  VIII,   500 
copies  of  each,  bound  in  cloth,  is  as  follows  : 
Printing.         ...---         $1, 039.80 

Binding.     -------       140.00 

Wrapping  for  mailing  and   sundries,         -  -  1000 

$1,189.80 
Income  from  advertising,  ...  -        976.60 

Balance :  net  expense  to  association,  -  -  213.20 

4.  In  looking  over  the  accounts  the  committee  has  noted  one 
change  in  the  business  method  of  the  Association  that  in  its 
opinion  can  be  made  with  advantage.  It  relates  to  the  payment 
of  expenses  incurred  by  the  committees.  Your  committee 
recommends  that  hereafter  whenever  a  committee  is  appointed, 
the  Executive  Committee  shall  fix  the  maximum  amount  it  will 
allow  for  the  expenses  of  such  committee  and  notify  its  chair- 
man that  vouchers  for  the  expenses  of  his  committee  will  be  al- 
lowed within  the  limit  specified,  and  no  more. 

5.  The  committee  find  that  the  accounts  of  the  Association 
are  being  kept  in  single  entry  and  without  a  ledger  of  accounts. 
Your  committee  recommends  that  the  Secretary  be  directed  to 
open  a  new  set  of  books  of  date  of  July  1,  1890.  to  be  kept  in 
double  entry  system  and  that  the  following  be  among  the  ledger 
accounts  to  be  kept. 

receipts. 

1 .  Active  members'  dues. 

2.  Associate  members'  dues. 

3.  Sale  of  proceedings. 

4.  Advertising  in  proceedings. 

5.  Donations. 

6.  Sundry  sources. 

DISBURSEMENTS, 
i.     Rent. 

2.  Salaries. 

3.  Postage  and  telegrams. 

4.  Printing  and  stationary. 

5.  Publishing  proceedings. 

6.  Committees  (an  account  for  each). 

7.  Furniture. 

8.  Sundries. 

Respectfully  submitted  for  Finance  Committee, 

John  A.  Seely,  Chairman. 

Mr.  Seely — I  will  further  state  that  we  find  that  there 
has  been  no  inventory  kept  as  to  the  property  of  this  Asso- 
ciation, and  the  Committee  have  notified  the  Secretary  to 
report  to  the  Executive  Committee  as  to  all  property  be- 
longing to  this  Association  that  is  located  in  their  office. 
The  report  was  accepted  and  the  recommendations  ordered 
to  be  carried  into  effect. 

The  President — Report  of  Committee  on  underground 
conduits  and  conductors,  Joseph  E.  Lockwood,  Chairman. 

Mr.  Wilmerding  of  Chicago  read  the  report  as  follows: 

REPORT  OF  COMMITTEE  ON  UNDERGROUND  CON- 
DUITS AND  CONDUCTORS. 

Gentlemen  : — At  the  Kansas  City  Convention,  held  last  Feb- 
ruary, the  following  members  were  appointed  a  Committee  on 
Underground  Conduits  and  Conductors,  viz  : 

J.  E.  Lockwood,  of  Detroit,  Mich. 

C.  H.  Wilmerding,  of  Chicago,  111. 
S.  S.  Wheeler,  of  New  York. 

T.  C.  Smith,  of  Philadelphia,  Pa. 

D.  E.  Evans,  of  Baltimore,  Md. 

Your  committee  now  desire  to  report  that  they  have  perfected 
a  plan  of  work,  but  before  carrying  out  same,  desire  the  opinion 
of  the  Association,  and  any  suggestion  that  members,  especially 
interested,  may  desire  to  make. 

The  plan  of  work  adopted  is.  first  to  secure  from  each  electric 
light  and  power  company,  operating  any  high  tension,  under- 
ground conductors,  a  full  description  of  the  conduit  and  conduc- 
tors in  use,  the  character  of  the  current  used,  and  how  long 
same  has  been  in  use.  which  information,  when  classified  and 
tabulated,  will  indicate  plainly  the  condition  of  the  subject  at 
the  present  date,  and  will  give  us  a  starting  point  to  work  from. 
We  then  intend  to  secure  the  co-operation  of  these  companies 
in  our  next  step,  which  will  be  to  have  each  company  keep  ac- 
count of  the  cost  of  maintenance  and  repairs  to  the  conduits 
and  conductors,  and  of  all  changes  or  additions  thereto,  also  of 
the  average  hours  per  day  the  system  is  operated  ;  this  informa- 
tion when  classified  and  tabulated  will  show  the  cost  of  operating 
underground  conductors,  and  if  regularly  reported  to  the  com- 
mittee, will  show  whether  or  not  progress  is  being  made  in  this 
direction,  and  whether  the  systems  in  use  are  likely  to  prove 
permanently  successful  or  to  finally  fail. 

It  is  also  designed  to  include  in  these  reports  a  list  of  all 
grounds,  burnouts,  etc..  and  their  causes,  with  suggestions  look- 
ing to  the  removing  of  said  causes. 

The  committee  would  of  course  keep  private  the  names  of  all 
companies  furnishing  such  information,  simply  reporting  same 
in  tabulated  form.  These  reports  would  be  invaluable  to  com- 
panies operating  such  conductors,  as  they  would  have  not  only 
their  own  experience  to  improve  upon  but  also  that  of  all  other 
companies  operating  underground  conductors. 

In  regard  to  the  details  of  the  plan  of  work  proposed,  we  have 
decided  on  first  obtaining  the  following  information,  viz.  : 
CONDUITS. 

1st.  A  full  description  of  the  conduit  used,  kind  of  man  or 
hand-holes,  provision  for  taking  off  service,  etc. 

2d.     Mileage  of  conduits  laid  and  in  use. 

3d.    Mileage  of  duct  laid  and  in  use. 

4th.   Number  of  man-holes. 

5th.  Number  of  hand-holes. 

6th.   Length  of  time  in  use. 

CONDUCTORS. 

1st.  Description  of  the  conductor  in  use,  stating  size  of  con- 
ductor, kind  and  thickness' of  insulation,  and  if  insulation  is  cov- 
ered, in  what  manner. 

2d.    How  long  same  has  been  laid  and  in  use. 

4th.  Average  hours  per  diem  same  is  operated. 

5th.   Electric  motive  force  and  character  of  current  used. 

The  above  information  would  give  us  a  good  basis  to  work 
on  ;  we  would  then  endeavor  to  have  each  company  operating 
high  tension  underground  conductors,  keep  the  following  re- 
cords, and  report  regularly  to  the  committee,  just  before  each 
convention  so  that  same  could  be  properly  classified,  tabulated 
and  reported. 


RECORDS. 

CONDUITS. 

Mileage  of  Conduit  laid  and  in  use. 
Mileage  of  Duct  laid  and  in  use. 
Number  of  Man  Holes. 
Number  of  Hand  Holes. 

Number  of  Services  Taken  Direct  from  Conduit. 
Cost  of  Maintenance  per  month. 
Cost  of  Repairs  "         " 

Description  of  any  new  work  done  since  last  report. 
Troubles  with  Conduit,  Man  or  Hand  Holes,  and  suggestions 
as  to  how  same  can  be  remedied. 

CONDUCTORS. 

Mileage  of  Conductors  laid  and  in  use,  number  of  Circuits 
and  Mileage  of  each. 

Cost  of  Maintenance  per  month. 

Cost  of  Repairs  per  month. 

Number  of  Burn  Outs  and  causes. 

Troubels  of  other  kinds  and  causes. 

Suggestions  as  to  how  troubles  can  be  remedied. 

Average  hours  per  Diem  Circuits  are  operated. 

Voltage  and  Character  of  Current  used. 

CHANGES  OR  NEW  WORK. 

Mileage  of  Conduit  or  Conductors  abandoned. 

Mileage  of  Conduit  or  Conduits  added  since  last  report. 

The  above  reports  would  of  course  be  separately  classified  for 
different  kinds  of  conduits,  conductors  and  currents. 

Your  committee  think  that  these  records  should  be  kept  con- 
tinuously and  reported  regularly,  until  the  question  of  operating 
high  tension  underground  conductors  is  solved  or  effectually 
disposed  of,  and  to  do  this  we  recommend  that  the  committee 
be  made  permanent,  and  that  members  be  elected  annually  at 
the  February  Conventions. 

The  committee  should  report  at  each  convention,  the  num- 
ber of  companies  operating  high  tension  underground  con- 
ductors, the  mileage  of  conduits,  ducts  and  conductors  in  use  ; 
the  cost  per  mile,  per  month,  of  conductor  maintenance  and  re- 
pairs ;  the  average  number  of  burn-outs  and  grounds  per  mile 
of  conductors  used  and  the  causes.  Also,  report  all  conduits, 
conductors,  etc..  that  had  proved  failures  and  were  abandoned. 

In  this  manner  the  association  would  keep  thoroughly  posted 
regarding  the  progress  of  the  subject  and  would  be  supplied  with 
the  actual  records  made  by  the  different  systems  :  the  members 
of  the  association  could  then  judge  for  themselves  of  the  success 
of  the  different  systems  and  thus  be  able  to  act  intelligently  in 
case  they  desired  to  do  any  work  in  this  line. 

As  this  plan  is  intended  to  extend  beyond  the  time  for  which 
this  committee  was  selected,  we  have  recommended  that  same 
be  adopted  by  the  Association  and  that  provision  be  made  for 
the  annual  appointing  of  members  to  the  committee. 

If  this  meets  the  approval,  of  the  convention  we  would  ap- 
preciate any  suggestion  from  members,  who  are  especially  inter- 
ested in  this  subject,  looking  to  the  perfecting  of  the  plan  of 
work. 

Awaiting  the  action  of  the  Associacion  we  remain 
Yours  respectfully, 

J.  E.  Lockwood, 
C.  H.  Wilmerding. 
S.  S.  Wheeler, 
David  E.  Evans. 
T.  C.  Smith. 

I  would  say  in  addition  to  that  that  I  think  Mr.  Lock- 
wood  has  omitted  one  point,  in  regard  to  the  cost  of  the 
conduit  that  is  down.  That  cuts  a  very  important  figure  in 
the  estimate  of  what  it  really  means  to  operate  underground 
conductors,  and  the  Committee  I  think  ought  to  have  the 
privilege  of  adding  any  such  questions  to  their  catechism 
which  they  will  submit  to  these  other  companies  using  un- 
derground work  which  they  think  may  be  necessary. 

Mr.  DeCamp — Mr.  Chairman,  I  would  move,  inasmuch 
as  the  report  is  mainly  a  recommendation  for  future  opera- 
tions, all  of  which  commend  themselves  to  me,  including 
the  verbal  statement  of  Mr.  Wilmerding,  that  the  report  be 
received  and  the  Committee  continued.  The  motion  was 
carried. 

The  President — The  report  of  the  Committee  on  Relations 
between  Manufacturing  and  Central  Station  Companies  will 
be  read  by  Judge  Armstrong,  a  member  of  the  committee. 

Mr.  Armstrong  read  the  report  as  follows: 

REPORT    ON    RELATIONS    BETWEEN   MANUFAC- 
TURING AND  CENTRAL  STATU  )N 
C(  OIPANIES. 


The  vast  sums  of  money  invested  now  as  capital  in 
the  United  States  in  the  various  electric  light  and  power 
companies  makes  the  subject  with  which  this  committee 
has  to  deal  more  than  ordinarily  important. 

From  every  point  of  view  the  policy  that  has  been 
more  or  less  surreptitiously  pursued  by  parent  com- 
panies in  permitting  their  agencies,  for  the  sake  of  a 
present  sale  of  apparatus,  to  foster  and  encourage  im- 
proper and  hurtful  competition  with  present  central 
station  companies,  cannot  in  our  judgment  be  too 
strongly  condemned  by  this  association. 

Capital  has  been  induced,  in  spite  of  its  proverbial 
timidity,  to  invest  in  what  has  been  an  unexplored 
field.  Often  this  investment  has  been  brought  about 
by  the  parent  companies  themselves.  Then  when  it 
has  seemed  as  if  the  stormy  days  of  doubtful  experi- 
ment were  about  over,  and  there  was  some  little  possi- 
bility that  this  investment  might  begin  to  make  returns. 
along  comes  the  agent  of  some  parent  company  and  by 
specious  representations  induces  other  citizens  of  the 
same  place  to  start  a  new  plant,  always  forgetting  to 
tell  of  the  weary  journey  of  the  pioneer  company  and 
pointing  always  to  present  position.  The  only  prov- 
ince of  this  new  plant  is  to  damage  and  destroy  what 
did  give  some  promise  of  life  and  fruit,  and  incidentally 
to  make  a  market  for  a  little  new  apparatus,  effectually 
closing,  however,  a  profitable  avenue  of  steady  continu- 
ing business  in  sales  to  the  original  companies. 
Concluded  on  page  25. 


THE    ELECTRIC    AGE. 


23 


ELECTRICAL  INDUSTRIES  AND  THE  WORLDS  FAIR* 


J.   P.    P.ARKETT.   ELECTRICIAN,  CHICAGO,    ILL. 

It  has  been  stated  by  competent  authority  that  had  it  not  been 
I  for  the  exhibition  of  the  speaking  telephone  at  the  Centennial 
I  Exhibition  at  Philadelphia,  the  telephone  would  have  been  ten 
1  years  later  in  receiving  popular  recognition  and  becoming  a  suc- 
I  cess.  It  is  well  known  that  the  individuals  who  were  nearest  the 
I  telephone  invention  looked  upon  it  with  distrust,  considered  it  a 
I  toy  and  an  invention  of  no  great  practical  importance.  But  Sir 
I  William  Thompson,  who  was  in  1S76,  as  he  is  now,  the  recog- 
I  nized  authority  in  electrical  science,  seeing  the  telephone  at  the 
I  Centennial  exhibition,  became  enthusiastic  over  it  and  endorsed 
I  it  so  warmly  that  it  directed  public  attention  to  the  invention  and 
<   made  it  an  immediate  success. 

Great  as  are  the  interests  resulting  from  the  telephone  which 
j   was  first  publicly  exhibited  at  the  Centennial  Exhibition  at  Phila- 
I  delphia,  the  importance  of  this   invention  extends  beyond   the 
I  particular  interests  directly  concerned.     The  public  attention  at- 
I  tracted  by  the  telephone  has  stimulated  activity  in  electrical  in- 
1  dustries  which  warrants  the  statement  that  the  exhibition  of  tha 
I  telephone  marked  a  new  era  in  electrical  progress.     The  tele- 
I   phone  and  the  relation  of  the  Centennial  Exhibition  to  the  pro- 
ition  of  its  p  .pular  success,  is  mentioned  simply  as  an  illustra- 
I  lion  of  the  importance  of  the  World's  Fair  to  electrical  enter- 
prises.    Fourteen   years  have  passed  since  then,  and  in   three 
rs  more  the  Columbian  exhibition  in  Chicago  will  be  looked 
to  exhibit  the  progress  which  has  been  made  since  that  date, 
I  to  be  commensurate  with  an  industry  so  progressive  as  to 
■  abso  bed  an    investment   of   $500,000,000   in  the  past  ten 
rs.     It   is   not    unreasonable  to  say  that  there  will  be   more 
I    interest  in  the  development  of   el  ctrical  science  and   in  the  evo- 
I    Union  of  the  art  of  electricity  as  applied  to    various    industries, 
than  in  any  other  one  branch  of  the  World's  Fair.     The  rivalry 
in    invention    has  led   the  United    States    to  outstrip   all  other 
unions  in  the  practical    application  of  electricity.     Thus  it  was 
that  the  electrical  department  of  the  United  States  Exhibition  at 
Exposition   saved    the    I'nited   States  from  complete 
race  ;  and   yet    the  electrical  department   of   the   Paris  Ex- 
;uon    was   the   weakest  feature  of  the   entire  show.     Prob- 
ably the    United     States   in  the   Columbian  Exposition    cannot 
hope   to   equal    Paris   in  the   matter  of  its   general  exposition 
but  in  machinery  and    electrical  matters  particularly  we    should 
great  deal  better. 
The  most    striking  failure  of  electricity  to  play  its  proper  part 
at  the    Paris    Exposition  was  exemplified    by   the  Eiffel  Tower, 
which  was  not  only    not    lighted  by  electricity,    but  even  had  its 
numberless    gas   jets    lighted    by  hand,  after'  the  old  fashioned 
Then    the  general  lighting  of   the   show  was  not  made  a 
ire,  but    only    a    very    subordinate  affair.     The   onlv  place 
where  electric  lighting  can  be   said  to  have  been   a  feature  was 
in  the  working  of  the  colored    fountains,  an  English    invention 
and  already  rather  old,  but  a  fine  thing  and  worth  repeating  in 
Chicago,  with  better    facilities  for   spectators.     The  next  most 
king  lack  ..f  the  Paris  Exposition  was  in  the  matter  of  elec- 
ta, street  railways.     It    would  seem  that  an  exposition  in  these 
days  should  have  an   organized  system  of  electrical  locomotion 
for  carrying  a  lot  of   passengers   quickly  and  cheaply  from  side 
to  side  and  from  end  to  end  of  the  entire  grounds.     Paris  had  a 
steam  dummy  going  around  two  sides  of   the  grounds,  but  that 
was  insufficient,  and  the   cars   were  usually  crowded   just  when 
people  wanted  to  use  them.     That,  however,  was  on  account  of 
the  exposition    being  such    an  unexpected  and  tremendous  suc- 
cess.    The  only   means  of    electrical  locomotion  used  at  Paris, 
was  an  electric  crane  running  from  end  toend  of  the  machinery 
building,  very  slowly,  to   give  people  a  chance  to  see  the  various 
exhibits  from  above,  and  incidentally  some  rest  and  some  air. 

There  was  also  no  organized  telephone  exchange  system  at 
Paris.  Considering  that  the  Melbourne  Exhibition  of  1890  had 
a  telephone  exchange  in  full  operation  inside  the  grounds, 
doing  substantial  service  to  exhibitors,  as  well  as  to  the  officers 
of  the  exhibition  itself,  Paris  is  to  be  pronounced  behindhand 
m  this  respect.  There  was  something  done  in  the  American 
ion  at  Paris,  for  the  offices  of  that  section  and  for  some  ex- 
hibitors, but  it  was  not  very  well  done,  and  was  on  a  very  small 
scale.  There  may  have  been  other  similar  telephone  exchanges 
at  work,  but  there  was  no  good  general  system  for  everybody 
and  in  connection  with  the  city. 

It  is  the  intention  in  the  following  paper  to  point  out  some 
lines  in  which  the  exhibition  of  that  branch  of  industry,  in  which 
we  are  all  interested,  should  be  protected  and  promoted  accord- 
ing to  the  brief  consideration  which  the  writer  of  this  paper  has 
been  enabled  to  give  the  subject. 

In  the  first  place,  electricity  will  find  numerous  applications 
in  the  way  of  actual  service  in  carrying  out  the  plan  of  the  ex- 
position. By  this  I  refer  to  the  fire  alarm  protection  signaling 
apparatus,  electric  lighting,  both  arc  and  incandescent,  trans- 
mission of  power,  telephoning  and  telegraphing.  The  location 
of  the  Main  Exposition  having  been  rightfully  settled  in  favcr  of 
the  Lake  Front,  which  is  practically  in  the  heart  of  the  city  of 
Chicago,  and  within  five  squares  of  the  telephone  central  office, 
the  fire  alarm  central  office  and  the  Western  Union  and  Postal 
Telegraph  offices,  it  will  be  a  matter  of  no  serious  difficulty  to 
make  such  connections  with  the  eeneral  city  electrical  service  as 
will  give  the  exposition  the  benefit  not  only  bf  its  own  special  out- 
fit in  each  of  these  directions,  but  also  the  advantage  of  its  out- 
side connections.  Aside  from  this  application  of  electricity  to  the 
utility  and  necessities  of  the  exposition,  the  features  in  which 
we  are  all  particularly  interested  are  those  which  illustrate  the 
progress  that  has  been  made  in  the  science  and  in  the  art.  The 
success  that  has  attended  recent  electrical  exhibitions,  such  as 
the  one  in  Philadelphia  in  '85,  and  the  one  in  the  American  In- 
stitute Fair  in  New  York,  give  us  some  idea  of  what  can  be  ac- 
complished in  this  direction  with  the  immense  multiplied  facili- 
ties at  the  World's  Fair  in  Chicago,  and  with  the  incentive  to 
manufacturers  and  inventors  which  comes  from  having  the  at- 
tention of  the  whole  world  directed  to  their  work. 

With  reference  to  telephones,  as  is  generally  known,  the 
fundamental  patent  on  the  telephone  will  expire  in  i8cn,'  and 
we  may  expect  not  only  the  inventions,  accumulated '  and 
hoarded  by  the  American  Bell  Telephone  Company  for  the 
years  that  they  have,  had  control  of  the  business,  to  be  exhibited 
at  the  World's  Fair,  but  also  numerous  other  inventions  which 
will  be  stimulated  by  the  opening  of  the  field  to  competition. 
1  luis  this  feature  should  be  given  a  much  greater  consideration 
and  more  attention  should  be' paid  to  it  than  to  any  other  pre- 
vious exhibition.  We  have  seen  only  the  beginning  of  the 
growth  of  the  telephone  business.  This  is  shown  bv  the  fact  that 
in  the  city  of  Berlin  there  are  now  13,500  subscribers,  and   the 
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exchange  there  is  growing  at  the  rate  of  3,500  per  year.  I  pre- 
dict that  in  the  city  of  Chicago  inside  of  ten  years  there  will  be 
30,000  telephones  in  use.  Such  a  great  increase  in  the  use  of 
telephones  calls  for  apparatus  and  appliances,  the  invention  of 
which  will  tax  the  best  talent  in  the  country  for  years  to  come. 
Of  course,  in  addition  to  the  historical  exhibition,  and  the  ex- 
hibition of  recent  inventions  in  telephones  and  apparatus  ap- 
plied to  telephony,  there  will  be  immense  numbers  of  tele- 
phones used  in  and  about  the  buildings  of  the  Exposition. 

The  matter  of  telegraphy  also  should  receive  its  due  share  of 
attention.  The  different  forms  of  quadruplex,  the  use  of  dynamos 
for  furnishing  the  current  instead  of  batteries,  and  other  inven- 
tions in  which  the  recent  history  of  the  telegraph  is  prolific 
should  each  and  all  be  suitably  presented.  Police  and  fire  alarm 
apparatus  of  the  latest  design  and  the  best  manufacture,  to- 
gether with  all  appurtenances,  will  attract  a  large  share  of  atten- 
tion. 

The  telautograph,  which  by  1893  will  undoubtedly  be  a  prac- 
tical success,  even  if  it  shall  not  have  ceased  to  be  a  novelty,  will 
also  come  in  for  purposes  of  exhibition  as  well  as  for  extensive 
practical  use. 

Motors  for  driving  machinery,  furnishing  power  for  various 
purposes,  running  street  cars,  etc.,  will  perhaps  be  even  of  more 
practical  benefit  than  any  other  application  of  electricity  ;  while 
electric  lighting  apparatus  of  various  kinds  will  take  the  lead 
undoubtedly,  as  it  now  does,  over  all  other  electrical  industries. 

It  is  proposed  to  connect  the  two  parts  of  the  World's  Fair, 
situated  on  the  Lake  Front  and  the  other  at  Jackson  Park,  by 
means  of  a  railroad  built  out  on  the  lake.  The  expediency  of 
adopting  electricity  for  motive  power  on  this  railroad  is  at  once 
obvious.  Thus  the  two  features  of  usefulness  and  exhibition 
can  be  readily  combined,  and  in  addition  to  the  direct  trans- 
mission of  power,  storage  batteries  could  be  employed  for  trac- 
tion purposes  on  this  road. 

It  is  difficult  in  enumerating  the  different  departments  of  elec- 
trical enterprise  to  foresee  all  of  them,  and  particularly  to  fore- 
tell the  relative  importance  of  the  different  ones  three  years  from 
the  present  time.  In  no  field  of  human  activity  is  invention  so 
active  and  enterprise  so  energetic,  and  when  we  speak  of  the  dif- 
ferent forms  of  application  of  this  science  which  are  well  known 
at  the  present  day,  we  all  know  that  we  are  simply  on  the 
threshold  of  future  developments  which  may  be  confidently  ex- 
pected. No  time  in  the  history  of  the  world  has  there  been  so 
great  activity  in  any  given  direction  as  there  now  is  in  the  de- 
partment which  we  represent,  and  too  much  cannot  be  said  with 
reference  to  the  importance  of  having  adequate  facilities  in  the 
coming  World's  Fair  to  display  the  various  industrial  and  artistic 
applications  of  electricity. 

What  will  be  exhibited  at  the  World's  Fair  will  undoubtedly 
be  a  revelation  to  the  visitors.  It  should  be  the  aim  of  the 
people  having  the  exhibition  in  charge,  to  so  organize  and 
classify  the  exhibits  as  to  present  clearly  and  forcibly  the  pro- 
gress of  the  art  and  the  present  state  of  the  art  in  its  various  de- 
partments. A  chaotic  exhibition  of  the  products  of  the  differ- 
ent manufacturers  would  accomplish  something  in  the  way  of 
creating  astonishment  and  mystifying  the  beholder.  This  is 
not  what  is  desired.  It  is  desired  that  the  World's  Fair,  as  a 
whole,  and  the  electrical  exhibition,  is  perhaps  the  most  im- 
portant industrial  feature  of  the  exhibition,  be  made  an  educa- 
tion. It  is  not  too  early  now  to  lay  plans  for  the  proper  pre- 
sentment of  electrical  industries  for  this  great  Exhibition  of 
1893.  The  combined  intelligence  of  the  men  who  are  to-day 
pushing  forward  electrical  enterprises,  working  in  harmony, 
will  be  able  to  accomplish  great  results,  results  which  will  sur- 
prise all  of  us.  But  the  element  of  time  must  enter  into  all 
calculations  ;  especially  is  this  the  case  with  a  subject  so  large 
and  so  involved  as  the  suitable  presentation  to  the  public  of  the 
rapidly  growing  electrical  enterprises  in  their  various  fields. 

The  Exposition  should  be  made  just  what  its  name  implies,  a 
practical  exposition  of  the  progress  and  advances  made  in  the 
several  branches  of  the  science  of  electricity,  and  the  exhibits 
should  be  so  arranged  that  the  various  improvements  may  be 
seen  and  be  appreciated  at  a  glance.  Thus  will  the  real  object 
of  the  Exposition  be  accomplished  and  a  saving  of  much  valu- 
able time  to  the  visitor  be  effected.  For  it  is  quite  probable 
that  fully  50  per  cent,  of  the  visitors  to  the  electrical  section  will 
go  there  with  the  earnest  desire  to  become  thoroughly  familiar 
by  practical  observation  and  study  with  all  that  hasbeen  done 
in  some  certain  industry,  either  to  aid  in  carrying  on  a  certain 
line  of  study  or  with  a  view  to  select  what  they  may  there  con- 
clude is  the  apparatus  best  adapted  to  their  needs.  In  either 
case,  time  will  be  an  important  and  valuable  factor,  and  how  to 
enable  each  visitor  to  quickly  and  understandingly  grasp  the 
more  important  details  and  points  of  superiority  of  any  exhibit 
should  be  the  main  object  of  the  respective  exhibitors. 

The  usual  method  followed  in  the  small  expositions  has  been 
to  allot  a  certain  space  to  each  exhibitor  and  allow  him  to  place 
therein  whatever  he  may  desire  to  bring  to  the  notice  of  the 
visitor.  This  is  a  good  plan,  and  one  which  proves  economical 
in  many  ways  to  the  exhibitor.  Another  plan  would  be  to  allot 
space  for  the  various  types  of  apparatus,  irrespective  of  the 
main  display  of  the  exhibitor.  That  is,  to  place  all  telephone 
apparatus  and  everything  thereto  pertaining  in  close  proximity  ; 
the  same  with  telegraphic  apparatus,  arc  lighting  dynamos,  in- 
candescent machines,  motors,  etc.  The  carrying  out  of  such  a 
plan  will,  of  course,  give  two  or  more  separate  exhibits  to  each 
manufacturer,  and  thus  entail  some  slight  additional  expense, 
both  in  the  matter  of  suitable  furniture,  and  possibly  in  the 
matter  of  attendance ;  but  all  this  additional  outlay  would  be 
more  than  returned  in  the  excellent  results  attained,  and  in  the 
simplifying  of  the  study  of  any  particular  type  of  apparatus,  to 
say  nothing  of  the  greater  publicity  given  each  exhibit.  Of 
course,  there  would  be  no  objection  to  an  exhibitor  reproducing 
a  complete  display  of  all  his  wares  in  the  space  allotted  to  him 
for  his  headquarters,  irrespective  of  the  fact  that  many  articles 
may  also  be  shown  in  the  respective  space  to  which  they  belong. 
As  far  as  possible  a  complete  specimen  of  every  article  and 
every  size  should  be  placed  on  exhibition.  For  instance,  in  the 
line  of  motors,  there  should  be  one  of  each  size  from  the  smallest 
to  the  largest  turned  out ;  and  so  with  dynamos,  batteries,  etc. 
In  the  space  allotted  to  the  display  of  testing  instruments  the 
showcases  should  be  placed  on  a  flooring  above  a  foundation 
made  sufficiently  solid  to  prevent  oscillation  of  the  needle,  or  in- 
jury to  the  more  delicate  parts  from  vibration  or  other  similar 
cause.  Every  article  should  have  a  neatly  printed  card  attached, 
of  size  uniform  in  proportion  to  the  character  of  the  object  dis- 
played, containing  the  name  of  the  article,  the  manufacturer's 
address,  and  a  brief  description  of  its  intended  use,  the  same  ap- 
pearing in  English,  French,  German  and  Spanish. 

At  the  present  time  there  are  about  430  separate  companies  or 
individuals  whom  we  can  expect  to  apply  for  space,  many  of 


whom  will  have  but  a  single  article  or  two  to  exhibit.  But  every 
one  of  this  number  will  probably  defer  action  until  the  last  pos- 
sible moment,  unless  the  importance  of  securing  the  necessary 
space  and  having  his  exhibit  in  readiness  within  the  appointed 
time,  is  impressed  upon  him.  Some  of  the  manufacturers  will 
have  to  be  coaxed  into  making  exhibits,  while  others  will  hesi- 
tate on  account  of  the  expense  entailed.  The  chief  or  his  secre- 
tary must  attend  to  all  of  this,  and  must  spare  no  pains  to  secure 
not  only  an  exhibit,  but  the  best  exhibit  possible  for  each  manu- 
facturer to  make. 

Great  assistance  in  carrying  out  a  comprehensive  and  system- 
atic plan  for  the  Exposition  may  be  looked  for  in  the  United 
States  Census,  the  report  of  the  Electrical  Department  of  which 
is  looked  for  with  great  interest. 


MUNICIPAL  LIGHTING.* 

MUNICIPAL    PLANTS    AND     ELECTRIC    LIGHT    COMPANIES    COM- 
PARED. 

BY    M.    J.    FRANCISCO,    PRESIDENT    RUTLAND    ELECTRIC    LIGHT 

COM  PAN  V. 

Mr.  President  and  Gentlemen  0/  the  National  Electric  Light 
Association  :  The  electric  spark  that  Franklin  gathered  upon 
his  key  lay  dormant  for  years,  until  from  the  fires  of  genius, 
guided  by  the  finger  of  science,  there  flashed  forth  the  electric 
light.  This  has  been  increased  and  magnified,  until  to-day 
America  stands  as  the  exponent  of  this  science,  with  300,000  arc 
and  4,000,000  incandescent  lamps  flashing  like  meteors  across 
the  continent.  Thus  has  science  aided  nature  in  lighting  up  the 
streets  and  highways  of  our  native  land,  from  the  shores  of  the 
Atlantic,  across  the  snowy  peaks  of  the  Rocky  Mountains,  to  the 
golden  shores  of  the  Pacific. 

This  vast  industry,  requiring  an  army  of  over  300,000 men  and 
an  investment  of  $300,000,000,  is  the  result  of  American  genius 
and  enterprise.  Truly  we  may  well  congratulate  ourselves  that 
we  are  here  to-day  as  the  representatives  of  this  science  and  in- 
dustry, which  is  revolutionizing  the  world.  Not  only  has  the 
globe  been  encircled  w-*'  telegraph  symbols  and  the  human 
voice  sent  flying  across  -   for  thousands  of  miles,  but   the 

ocean  itself  has  been  sta  with   electric  lights,  guiding  the 

mariner  across  its  waste  of  waters  and  flashing  its  brilliant  hues 
as  a  welcome  beacon  upon  the  weary  eyes  of  many  a  watching 
crew,  whose  vessel  was  sinking  in  mid-ocean. 

This  science,  fraught  with  so  much  good  for  mankind,  which 
has  put  millions  of  money  into  circulation  and  furnished  em- 
ployment to  thousands  of  laboring  men  and  cithers,  is  now  men- 
aced by  men  who,  posing  as  economists,  desire  to  use  this  power 
for  political  and  other  purposes,  as  well  as  for  their  own  aggran- 
dizement, regardless  of  the  interests  of  the  masses  or  the  public 
welfare.  The  plain  English  of  this  movement  is  municipal  con- 
trol of  electric  lighting  plants. 

Who  are  the  great  apostles  of  municipal  ownership  of  electric 
lighting  plants,  claiming  that  municipalities  can  furnish  lights 
cheaper  than  corporations  ?  Not  one  has  had  a  single  day's 
practical  experience  In  the  electric  lighting  business.  For  exam- 
ple, we  were  treated  to  a  specious  article  in  the  New  York  Inde- 
pendent, purporting  to  come  from  a  professor  of  Johns  Hopkins 
University.  An  examination  of  the  article  shows  at  once  that 
the  author  has  no  experience  or  practical  knowledge  of  the  busi- 
ness, and  proves  to  be  simply  a  youth  from  Omaha.  Xeb. ,  who 
has  been  studying  there  for  a  couple  of  years.  He  is  now  told 
to  cry  monopoly,  and  this  article  is  the  result.  These  are  the 
persons  who  are  being  used  by  professed  economists,  wire-pull- 
ers, and  others  as  figure-heads  ;  who  make  statements  based 
upon  a  state  of  things  that  do  not  exist,  and  use  such  statements 
in  contradiction  of  the  actual  experience  of  practical  men  and  the 
best  scientists  of  this  generation,  who  have  not  only  made  the 
subject  a  study,  but  demonstrated  the  same  by  testing  it  every 
night  for  years. 

If  a  municipality  can  sell  electricity  cheaper  than  private  corpo- 
rations, why  should  they  not  manage  all  other  industries  and 
trades  of  the  country  ?  All  cities  have  large  amounts  of  printing 
done;  why  not  have  the  city  own  and  run  paper-mills  and  printing 
offices  ?  also  street  cars,  and  own  mines  and  sell  coal.  They  also 
use  immense  quantities  of  stone,  building  material,  etc.;  then 
have  them  run  a  marble  quarry.  The  taxpayers  use  carriages  ; 
let  the  city  build  these  also.  And  so  on  with  every  industry  re- 
quiring the  investment  of  private  capital.  If  municipalities  can 
save  the  taxpayer  money  in  controlling  and  manipulating  one 
industry,  why  not  all  ?  If  they  can  do  it  cheaper,  then  every 
taxpayer  would  receive  the  same  proportional  benefit  as  is 
claimed  for  electric  lights. 

The  great  argument  used  in  support  of  municipal  control  of 
lighting  plants  is  a  list  of  cities,  with  what  purports  to  be  ac- 
counts of  the  cost  of  their  electric  lights,  where  over  half  of  the 
expense  of  the  lights  has  been  charged  to  other  departments. 
Among  these  are  Bay  City,  Bangor,  Dunkirk,  Chicago,  Yp- 
silanti,  Topeka  and  Lewiston. 

We  will  examine  a  few  of  the  claims  made  as  to  the  cost  of 
lights  in  these  cities. 

The  City  Superintendent  of  Bay  City,  Mich.,  reported  that 
the  cost  of  the  electric  lights  was  only  $40  per  year.  The  Coun- 
cil of  Bay  City  appointed  a  special  committee  to  investigate  the 
expense  of  city  lights,  and  they  submitted  a  report  showing  that 
the  city  was  running  137  lights  at  a  cost  of  $59.42  each  per  year, 
not  including  taxes,  water  rates,  interest  or  depreciation.  In- 
cluding interest,  5  per  cent,  on  $35,000,  cost  of  plant,  taxes  and 
water  rates,  2t2  per  cent.,  10  per  cent,  depreciation,  the  cost  was 
$104  per  year  each  lamp,  running  only  dark  nights.  A  short 
time  since,  during  a  thunder  shower,  the  city  was  left  in  dark- 
ness, because  the  City  Superintendent  was  afraid  of  burning  out 
an  armature  if  he  ran  the  lights.  A  gentleman  passing  an 
evening  in  Bay  City  recently  inquired  why  they  did  not  have 
street  lights,  and  the  answer  was  "  we  do  have  them,"  and  sure 
enough,  at  9  o'clock  they  started  the  lights.  Still  the  price 
charged  by  electric  light  companies  for  first-class  service,  with 
lights  every  night,  even  when  obliged  to  compete  with  the  rival 
forces  of  heaven's  batteries,  is  compared  with  such  service  as 
shown  in  Bay  City. 

The  city  of  Bangor  claims  that  the  average  cost  of  burning  a 
light  each  night  is  12^  cents';  that  is  $46.23  per  year  for  each 
lamp.  The  electrician  is  paid  $78.50  per  month,  or  $942  per 
year:  his  assistant  receives  $520  per  year;  one  lineman  is  em- 
ployed at  $024  per  year :  two  trimmers  at  $1,248  for  the  year — 
making  $3,334  for  wages  of  these  men,  being  $22.82  per  lamp 
per  year.  They  run  all  night,  requiring  double  lamps  and  four 
carbons  for  each  and  every  day,  calling  for  1,460  carbons  per 

*  Paper  read  at  Convention  of  National  Electric  Light  Association,  Cape 
May.  N.  J.,  August  19, 1890. 
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year  each  lamp  ;  for  these  they  pay  $13  per  thousand,  and  in 
addition  pay  06  cents  per  thousand  for  freight  and  5  cents  per 
thousand  for  cartage  from  the  freight-house,  making  cost  of 
carbons  $14  per  thousand,  or  $20.44  per  lamp  per  year.  Allow- 
ing $2.97  per  year  for  oil  and  waste,  we  find  the  amount  paid 
by  the  city  for  wages,  carbons,  oil  and  waste  was  $46.23  per 
lamp  per  year.  This  is  12-',  cents  per  lamp  per  night,  just  what 
is  claimed  as  the  entire  cost  to  the  city  for  running  their  lights. 
The  plant  cost  $35,000.  and  this  does  not  include  anything  for 
the  water  power  nor  for  any  portion  of  construction  of  the  dam 
or  cost  of  its  maintenance,  or  forthe  station  buildings.  Interest 
011  $35,°°°  at  6  per  cent. ,  $2, 100  ;  depreciation  on  electric  appara- 
tus, 10  per  cent..  $3,500:  broken  globes  during  the  year.  $130; 
wall-controller  burned  out,  costing  $160;  15  lamps  broken,  re- 
pairs costing  about  $300 ;  damage  to  mast-arms,  repairs  costing 
$100;  repairs  at  station,  $500;  also  $730  paid  for  coal.  Here 
is  $7,520,  which  is  part  of  the  expense  of  the  electric  lights 
charged  to  some  other  department,  while  to  get  the  true  cost 
there  must  be  added  to  this  the  repairs  to  the  dam,  interest  on 
the  cost  of  the  buildings,  wages  of  an  engineer  when  engine  is 
used,  cost  of  new  brushes  and  segments  ;  also  taxes  and  water 
rent,  which  the  city  would  receive  from  a  private  corporation  if 
running  the  lights,  which,  at  the  lowest  estimate,  would  be  over 
$1,000  per  year,  thus  making  a  total  cost  to  the  city  of  $15,271.86 
for  running  146  lamps  one  year,  being  $104.59  Per  lamp,  and 
that,  too,  with  water  power  all  the  lime  except  for  about  six 
weeks. 

The  favorite  place  quoted  by  advocates  of  municipal  owner- 
ship is  Dunkirk.  N.  Y.  I  herewith  give  the  report  of  the  water 
commissioners  of  Dunkirk.  As  a  specimen  of  expert  bookkeep- 
ing, and  a  sample  of  the  way  accounts  are  kept  by  cities.  I  rec- 
ommend the  plan  to  all  electric  light  men  ;  for,  if  you  are 
endeavoring  to  satis. y  your  constituents  or  stockholders  that 
electric  lights  can  be  run  without  money  and  without  price,  it 
cannot  be  excelled.     The  report  reads  as  follows  : — 

"Paid  on  Account  of  Electric  Light. 

For  linemen's  salary $  540.00 

For  fuel 933-24 

For  supplies 447.60 

For  labor,  repairing  line. . .               41.42 

For  repairs  on  engine  and  '         65.64 

For  repairs  on  machinery 90.40 

For  miscellaneous  accounts 14.60 

$  2,141.90 

"The  above  statement  shows  very  distinctly  that  the  most 
sanguine  predictions  as  to  the  cost  of  running  the  electric  lights 
of  this  city  have  been  more  than  realized.  After  a  trial  of  one 
xear  and  eight  months,  the  machinery  and  line. are  in  better  and 
more  perfect  condition  than  when  first  started.  The  cost  of  our 
electric  light  does  not  exceed  1  cent  per  hour  for  each  light." 

Here  we  have  a  report  from  the  city  authorities  stating  that 
the  entjre  cost  to  the  city  of  running  55  arc  lights  one  year  was 
$2,141.90. 

You  will  notice  one  item  is  repairs  on  engine  and  boiler  ;  also 
one  item  for  fuel,  showing  that  the  plant  was  steam  power,  and. 
what  is  far  better,  a  style  of  boilers  and  engine  that  ran  the  entire 
j  ear.  starting  and  stopping  at  proper  times  automatically,  without 
any  one  to  look  after  them  except  a  man  occasionally  to  make  a 
-  lew  repairs — the  coal  walked  into  the  furnace  without  assistance, 
and  no  one  was  employed  in  or  about  the  station,  neither  did  the 
plant  cost  the  city  anything. 

Here  is  a  sample  of  the  reports  made  by  politicians  and  those 
professed  economists,  which  shows  just  how  reliable  they  are.  Of 
course,  a  man  of  practical  experience  and  knowing  that  electric 
lights  do  not  run  without  human  agency,  would  look  further  be- 
fore accepting  such  a  statement,  and  when  we  examine  the 
accounts  of  the  water  works  we  find  engineers  and  firemen  paid 
$',.555:  supplies.  $449:  general  expenses  under  superintendent, 
$995  ;  miscellaneous  accounts,  $240  ;  superintendent's  salary. 
$720;  interest  on  bonds,  $7,025: — making  S12.9S4  additional. 
Even  if  only  one-third  of  this  is  charged  to  electric  lights,  we 
have  $4,328  to  add  to  the  $2,141,  making  $6,469  for  55  lights  01 
$177  each  per  year.     Consistency,  thou  art  a  jewel  ! 

Chicago,  it  is  claimed,  is  the  center  of  the  world,  and  the  only 
place  on  this  mundane  sphere  where  mortals  can  be  happy,  and 
where  life  can  be  spent  without  thought  of  money  or  the  hereafter, 
because  their  electric  lights  only  cost  $73  per  year.  We  admit 
that  Chicago  has  triumphantly  secured  the  World's  Fair,  and  is 
now  transposing  our  national  air  to"  Hail.  Chicago!  happy 
land."  But  they  have  not  yet  seen  the  bills  for  the  electric 
lights  as  furnished  by  the  city  and  used  on  that  occasion.  When 
they  do  the  city  electrician  will  need  to  add  something  more  to 
his  stereotyped  answers  that  the  cost  of  city  lights  "  does  not  in- 
clude any  expense  such  as  you  mention — taxes,  water  rent. 
interest  on  investment,  insurance,  repairs,  depreciation  or  re- 
newal of  plant  in  general  ;"  neither  will  it  be  expedient  to 
charge  the  wages  of  the  electric  light  linemen  to  the  fire  alarm 
telegraph  department,  notwithstanding  it  works  very  nicely  now, 
and  helps  wonderfully  to  make  the  cost  of  an  arc  light  appear 
small. 

L'pon  investigation  of  one  of  their  stations  of  275  to  300  lights 
capacity.  I  find  that  the  chief  engineer  receives  $1,200;  assistant, 
$1,030;  four  firemen,  $2,880  ;  six  trimmers,  $3,240;  line-tester, 
$720  ;  three  linemen,  $2,520  ;  cost  of  carbons.  $3,800  ;  fuel , 
$12,000;  interest,  $14,000;  depreciation.  2*4  per  cent.,  $8,750: 
oil,  waste,  repairs,  globes,  taxes,  etc.,  $7,000 — making  $57,190  a 
year  expense  for  running  300  arc  lamps,  being  $190.63  per  year 
per  lamp,  and  this  makes  no  provision  for  salary  of  electrician, 
superintendent,  or  for  armatures  burned  out  or  any  accident-  or 
damage-.  With  the  linemen's  wages  charged  to  the  fire  alarm 
telegraph  department,  we  can  reduce  this  $2,520.  Now,  to  what 
other  depratment  do  they  charge  the  other  expenses  to  reduce  it 
to  $73  per  year  per  lamp. 

Ypsilanti.  Mich.,  is  the  Mecca  toward  which  all  advocates  of 
municipal  ownership  turn  their  longing  eyes,  and  we  are  inform- 
ed that  the  entire  cost  of  a  2.000-candle  power  lamp  is  $23.61  per 
year,  when  the  truth  discloses  the  fact  that  Ypsilanti  pays  $72 
per  year,  only  running  eighteen  nights  a  month  until  midnight. 
Wi-hing  to  have  the  views  of  the  prominent  authorities  of  this 
wonderfully  managed  city,  the  following  questions  were  pro- 
pounded, and  I  give  both  the  questions  aiid  answers. 

1— With  your   experience,  are  you  in  favor  of  cities  doing 
their  own  lighting  ?     A. — No. 

Q-  2— Why  ?  A. — Political  preferences  and  frequent  chai 
of  management  are  too  expensive.  Incompetent  engineers,  line- 
men and  trimmers  kept  in  place  by  a  committee  for  politic 
other  purposes  ;  poor  carbons,  lack  of  attention  generally, 
grounding  of  wires,  breaking  of  globes,  infringement  of  patent-. 
constant  repairs,  etc.,  make  this  system  expensive  and  an  un- 
known amount  till  the  year  expires!       The  near  and  tear  is  mi- 


mense,  all  kinds  of  complaints  and  no  responsible  head  is  the 
rule.  On  the  contract  plan  for  a  light  you  pay  for  what  you  get 
only,  and  know  what  to  provide  for  in  the  estimate  for 
tax  levy. 

Q.  3 — If  your  city  had  the  work  todo  over  again,  doyou  think 
they  would  do  the  same  ?     A. — No. 

Q.  4. — Has  the  municipal  operation  of  your  plant  met  all  ex- 
pectations and  requirements  ?     A. — No. 

Topeka  is  another  place  where  electric  lights  furnished  by  the 
city  are  cheaper  than  sunlight,  and  the  city  jubilant  over  their 
purchase.  I  quote  from  a  letter  written  by  a  prominent  official 
of  the  city  of  Topeka,  which  seems  to  prove  that  their  millen- 
nium has  not  yet  arrived.  He  says  :  "  The  agreement  for  all 
night  lighting  was  $6  per  light  per  month.  We  find  that  the 
cost  of  operating  the  plant  of  184  lights  for  all  night  has  been 
$11  per  month.  The  agreement  further  provided  that  lights 
should  be  2,000-candle  power  ;  all  the  tests  we  have  made  does 
not  show  them  to  be  over  500-candle  power.  Our  lights  so  far 
have  been  very  unsatisfactory.  My  own  opinion  of  the  matter 
is  that  it  would  be  much  cheaper  in  the  end  for  the  city  to  have 
contracted  with  some  of  our  electric  light  companies  here  to  fur- 
nish the  city  with  its  lights  at  so  much  per  light.  We  would 
then  have  known  at  least  just  what  they  would  cost.  As  it  is 
we  have  to  take  our  medicine,  which  is  liable  to  be  a  very  ex- 
pensive dose.  It  is  a  very  expensive  luxury,  and  there  are  so 
many  expenses  coming  up  that  we  cannot  foresee  ;  therefore,  I 
say,  when  you  take  everything  into  consideration,  interest  on 
the  investment,  wear  and  tear  on  machinery,  dynamos,  etc.  (the 
contractors  are  already  building  over  ours,  and  they  have  not 
run  two  years yet),  consider  well  before  contracting  fora  plant." 
Here  is  the  opinion  of  an  honest  official  who  has  had  experi- 
ence with  a  city  owning  a  plant. 

Lewiston.  Maine,  is  another  brilliant  example  of  municipal 
ownership.  They  have  a  plant  of  100  arc  lights,  which  cost  the 
city  $15,000.  They  burn,  on  an  average,  24  nights  per  month 
on  moonlight  schedule,  and  the  Mayor  says  the  actual  running 
expenses  are  $4,200  per  year.  Add  interest  on  cost  of  plant, 
depreciation,  5  per  cent.,  taxes,  rent  of  water  power  which  the 
city  would  have  received  from  a  private  company,  therefore  it  is 
costing  the  city  for  100  arc  lights,  using  water  power,  $7,200,  or 
$72  per  lamp  per  year,  while  the  local  electric  light  company 
offered  to  furnish  the  same  lights  for  $5,760,  being  $1,440  less 
than  it  costs  the  city  to  run  their  own  lights;  and  still  it  has 
been  advertised  broadcast  that  the  cost  of  arc  lights  in  Lewiston 
was  only  14  cents  per  night. 

I  have  secured  reports  from  fifty  municipal  plants,  embracing 
nearly  all  of  the  cities  and  towns  in  the  United  States  owning 
plants,  and  find  that  the  cost  of  these  has  been  $1.51 1.225  ; 
that  they  are  using  3.725  lamps  ;  12  places  running  all  night. 
and  38  until  midnight  or  on  the  moonlight  schedule  :  that  the 
average  price  paid  for  coal  is  $2.34  per  ton  ;  that  the  actual 
running  expenses  have  been  $251,194  ;  that  the  interest  on  the 
cost  of  these  plants  is  $90,691  ;  depreciation  at  5  per  cent..  $75- 
576;  cost  of  replacing  armatures  actually  burned  out,  $12,000; 
taxes  city  would  have  received  from  private  corporations  it  they 
had  furnished  the  lights,  $15,715 — making  the  total  expense  to 
these  50  cities  of  burning  3.725  lamps  (two-thirds  of  them  only 
until  midnight)  ior  one  year  $444,486,  or  an  average  cost  of 
$119.24  per  lamp  per  year.  In  the  figures  going  to  make  up  the 
cost  of  plants  and  the  running  expenses  I  have  taken  the  state- 
ments and  amounts  as  given  by  the  city  officials,  but  when  we 
are  told  that  the  total  amount  paid  for  a  complete  plant  of  68 
arc  lamps,  with  engines,  boilers,  dynamos,  etc.,  was  only 
Si, 300,  and  informed  that  the  total  running  expenses  of  a  plant 
that  cost  $12,000  are  only  $1,100,  and  in  the  same  communica- 
tion the  statement  is  made  that  they  pay  their  engineer  and 
lineman  $125  per  month,  making  an  annual  bill  for  these  men's 
wages  of  $1,500,  we  naturally  long  for  the  secret  which  enables 
them  to  settle  this  amount  and  pay  for  repairs,  oil.  coal  and 
other  expenses  with  an  expenditure  of  only  $1,100. 

I  have  statistics  from  365  electric  light  companies  furnishing 
35.100  arc  lamps  for  street  lighting,  three-fifths  burringtheir 
lights  all  night  and  two-fifths  burning  until  midnight  or  on  the 
moonlight  schedule.  The  average  cost  of  coal  is  $2.76  per  ton. 
The  average  price  charged  pe'r  lamp  for  street  lights  is  $118  per 
year.  This  is  the  price  when  furnished  by  electric  light  com- 
panies, who  have  assumed  all  the  risks  and  liabilities  incurred 
in  the  business,  and  who  must  furnish  first-class  lights.  This  is 
the  cost  with  lights  burning  every  night  without  a  break,  as  the 
contract  calls  for,  and  necessitating  a  rebate  if  the  lights  are 
out,  which  would  reduce  the  price  paid  by  the  city. 

Only  one-third  of  the  cities  owning  plants  run  them  all  night. 
while  of  street  lights  furnished  by  private  companies  three-fifths 
burn  all  night.  Lamps  all  night  and  every  night  would  burn 
4,000  hours  per  lamp,  while  the  moonlight  schedule  would  only 
require  about  2,100  hours  per  lamp.  The  cost  to  companies,  of 
course,  is  much  more  for  all  night  lights  than  it  is  until  mid- 
night, and  had  lights  run  by  municipal  plants  been  burned  the 
same  length  of  time  as  lamps  furnished  by  private  corporations, 
the  average  cost  would  have  been  still  more,  as  lights  must  have 
burned  about  twice  as  many  hours. 

It  will  be  noticed  that  the  average  cost  of  coal  used  by  muni- 
cipal plants  was  $2.34  per  ton,  owing  to  the  fact  that  the  ma- 
jority were  located  near  the  mines  or  places  where  coal 
was  cheap,  and  the  average  as  shown  for  electric  light  com- 
panies is  $2.76  per  ton,  owing  to  the  fact  that  the  coal  was 
transported  long  distances,  at  high  rates  of  freight.  Even  with 
this  factor  against  them,  it  shows  conclusively  that  private  cor- 
porations are  furnishing  cities  with  lights  for  less  money  than 
they  can  themselves  produce  them  while  owning  the  plant. 
This,  too,  with  the  expense  of  operating  city  plants  figured  as 
given  by  the  various  cities,  which  their  own  report  shows  is  in- 
correct, and  less  than  actually  paid. 

It  is  well  known  that  if  a  private  corporation  is  furnishing 
municipal  lights,  when  they  are  out  for  a  short  time  or  are  not 
up  to  standard,  a  rebate  has  to  be  made,  amounting  in  the  ag- 
gregate to  many  thousands  of  dollars  ;  but  you  will  never  see 
this  item  deducted  when  advocates  of  municipal  control  are 
quoting  the  cost  of  lights.  Neither  do  they  allow  the  fact  of 
the  city's  liability  for  damages  and  accidents  to  be  developed. 
If  the  municipality  own  the  plant  they  assume  their  chances, 
and  here  is  a  feature  of  responsibility  which  in  most  States  rests 
upon  the  individual  as  well  as  the  city.  The  property  of  any 
citizen  can  be  held  for  an  execution  against  the  town  for  injuries 
caused  by  a  municipal  plant,  no  matter  if  it  amounts  to  thou- 
sands of  dollars,  and  thus  he  might  be  deprived  of  his  most  val- 
uable personal  rights  and  liberties.  If  electric  light  companies 
furnish  the  lights,  they  must  meet  such  claims  and  protect  the 
city  from  loss,  and  the  court  records  show  that  electric  light  com- 
panies have  paid  heavy  damages  on  this  account. 

In  the  reports  received  from  city  officials  regarding  the  cost 


and  operation  of  their  lights,  one  says  :  "  No  expenses  charged 
to  lighting  account."  Again:  "  Lights  are  not  started  for  an 
hour  after  dark."  Many  say  :  "  Whenever  a  thunderstorm  ap- 
proaches lights  are  shut  down  and  city  left  in  darkness."  An- 
other says  :  "  Have  not  had  lights  for  past  two  weeks,  owing  to 
some  trouble  at  station  :"  while  many  report  wages  of  employes 
charged  to  water  department,  and  others  that  no  account  of 
lighting  expenses  is  kept.  Here  we  have  the  basis  upon  which 
reports  are  made  that  the  cost  to  cities  ow  ning  plants  is  so  much 
less  than  it  is  when  private  corporations  furnish  them,  simply 
deceiving  the  taxpayers  by  charging  part  of  the  cost  to  other 
departments,  while  raising  a  hue-and-cry  about  the  extortion  of 
electric  light  companies. 

No  sane  or  fair-minded  man  will,  with  the  corruption  and  fraud 
practiced  by  politicians  at  the  present  day.  attempt  to  prove  that 
it  is  for  the  best  interest  of  the  taxpayer  to  place  faith  in  the 
honest  or  conservative  management  of  any  enterprise  which  can 
be  manipulated  in  the  political  arena  for  the  advancement  of  the 
men  in  power.  The  histories  of  New  York.  Philadelphia  and 
many  other  cities  are  samples  of  such  methods  and  their  puri- 
fying effects  upon  politics.  Hypothesis  and  theory  may  do  on 
paper,  but  actual  results  obtained  by  practical  application  and 
experience  are  the  only  reliable  data  upon  which  to  base  any 
statement  relating  to  the  cost  of  street  lighting.  In  every  case 
these  have  shown,  where  all  the  facts  are  given,  that  it  has  been 
for  the  best  interest  of  the  citizens  and  taxpayers  to  contract 
with  an  electric  light  companv  for  lighting  the  streets  of  any 
city. 

Many  cities  have  found  by  actual  experience,  after  spending  a 
large  amount  of  money,  that  this  is  a  fact.  The  city  of  Gren- 
\ilie.  S.  C.  has  sold  out  its  municipal  electric  lighting  station, 
the  purchasers  agreeing  to  relieve  the  city  of  all  pending  liabil- 
ities in  connection  with  the  light  plant.  The  city  have  agreed 
to  pay  $100  per  year  per  lamp  for  not  less  than  40;  the  agree- 
ment to  run  for  15  years.  Negotiations  are  pending  in  several 
other  cities  for  a  sale  of  their  plants  to  the  local  or  private  elec- 
tric lighting  company,  as  they  have  found  it  was  impsosible  to 
produce  the  light,  when  managed  by  politicians  with  no  interest 
in  the  business,  as  cheaply  as  could  be  done  by  a  private  corpo- 
ration whose  managers  were  financially  interested  in  its  success. 

There  is  another  features  of  this  business  that  it  is  well  to  con- 
sider. Cnder  the  authority  and  sanction  of  the  Legislature  of 
the  States,  private  capital  amounting  to  millions  of  dollars  have 
been  invested  in  the  enterprise  of  electric  lighting.  The  benefit 
that  municipalities  have  received  from  this  capital  is  enormous, 
and  it  is  a  question  whether  the  private  capital  thus  locally  in- 
vested under  the  sanction  of  the  State  can  be  jeopardized  and 
endangered  by  the  action  of  municipalities,  who  are  subject  to 
and  under  the  control  of  the  State.  In  England  this  matter  is 
fully  settled,  and  no  municipality  can  operate  its  own  plant,  if 
by  so  doing  it  will  interfere  with  any  local  or  private  company 
authorized  by  Parliament. 

Judging  the  future  by  the  past,  with  the  mighty  strides  that 
have  been  made  in  electrical  inventions,  two  years  from  now 
the  entire  apparatus  at  present  owned  by  municipalities  may  be 
consigned  to  the  scrap  pile,  and  necessitate  a  new  outfit  costing 
thousands  of  dollars.  What  is  to  be  done  in  this  case  ?  Levy 
another  tax  or  issue  more  bonds,  and  thus  load  the  city  with 
more  debts.  Electric  light  companies  have  already  had  this  ex- 
perience, and  I  can  cite  a  case  where  the  company  paid  $4,500 
for  their  dynamos,  and,  after  a  little  over  two  years,  could  only 
realize  $300  from  those  machines.  Why  is  this  ?  Simply  that 
improved  plans  and  apparatus  have  been  discovered  which  re- 
duces the  cost  of  producing  electricity,  and  unless  companies  can 
control  these  new  patents  they  will  be  stranded  in  the  race  of 
invention. 

Consider,  then,  for  one  moment  the  effect  upon  the  business 
world  if  to-day  it  were  possible  to  blot  out  electricity  and  elec- 
tric lights,  with  all  their  conveniences,  comforts  and  luxuries; 
to  stop  the  progress  and  development  of  this  wonderful  science, 
and  shroud  America  in  a  gloom  that  could  only  be  expressed 
by  Byron  when  he  "  had  a  dream  which  was  not  all  a  dream," 
and 

"  The  bright  sun  was  extinguished. 
And  morn  came  and  went — and  came — and  brought  no  day. 
And  all  hearts  were  chilled  into  a  selfish  prayer  for  light. 
The  rivers,  lakes  and  ocean  all  stood  still, 
And  the  clouds  perished.     Darkness  had  no  need 
Of  aid  from  them— she  was  the  I'niverse." 


s-TANDARDS  OF   ECONOMY    IN   THE   GENERATION 
OF  POWER. 

BY    H.    M.    -WETLAND,    OF    NEW    YORK. 

In  suggesting  to  our  Secretary  the  subject  for  this  paper  as 
one  which  would  be  of  vital  interest  to  the  members  of  tl 
ciation,  I  had  no  idea  that  I  should  be  called  upon  to  prepare  and 
present  it.  nor  do  1  feel  the  fitness  of  my  being  chosen  to  instruct 
the  gentlemen  of  this  convention,  whose  knowledge  upon  these 
matters  is  the  epitome  of  the  best  and  highest  accomplishment 
of  the  times. 

The  above  title  scarcely  represents  my  treatment  of  the  sub- 
ject. I  should  prefer  rather  to  call  it  "  A  plea  for  the  collection 
and  record  of  data  for  standards  of  economy." 

In  old  and  long  established  lines  of  work  such  would  naturally 
be  unnecessary.  In  the  electric  light  business  where  SO  much  is 
new,  and  development  is  so  constant  and  rapid,  it  is  t- 
that  there  should  be  established  some  authentic  form  of  compari- 
son of  operations  with  the  viexv  of  reaching  the  greatest  econ- 
omy in  the  -hortest  possible  space  of  time.  Further,  in  view  of 
the  rapidly  changing  conditions  under  which  the  generation  of 
steam  power  is  being  operated,  the  concentration  of  small  and 
individual  plants  into  larger  centres,  etc..  it  becomes  of  the  ut- 
most importance  that  a  careful  and  detailed  system  of  standards 
shall  be  inaugurated  and  maintained. 

Although  far  more  able  representatives  than  myself  have  here- 
tofore approached  this  topic,  there  has  been  in  the  Convention 
a  noticeable  lack  of  definite,  reliable,  uncontrovertible  informa- 
tion in  this  special  direction. 

Of  course,  no  absolute  standard  or  unit  of  economy  can  be 
established  by  a  vote  ol  convention  or  fiat  of  Association.  A 
yard  stick  is  a  yard  stick,  an  inch  an  inch,  but  a  standard  of 
economy  mu-t  always  vary  in  greater  or  les-;  degree  according  to 
conditions  and  equipment. 

Yet  a  sufficient  similarity  exists  to  enable  us  to  prepare  tables 
covering  the  main  ty|>es  of  equipment,  and  the  recorded  perfor- 
mance of  any  special  type  would  be  relied  upon  and  regarded  as 
a  standard. 

Human  ingenuity,  talent  patience,  skill  and  incessant  labor 
are  being  exerted  everv  day  and  hour  in  the  direction  of  lowering 
the  records.     The  ambition  of  the  day  is  turned  towards  produc. 
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ing  the  maximum  of  result  with  tlie  minimum  of  expenditure. 

But  to  the  superintendent  of  the  station,  more  than  any  other 
person,  these  tables  would  be  of  paramount  importance.  They 
would  enable  him  at  a  glance  to  learn  what  others  are  actually 
accomplishing  under  certain  named  conditions,  and  readily  to 
institute  comparisons  with  his  own  records.  By  their  use  he 
would  not  only  gain  enlightenment  on  many  points,  but  be 
stimulated  to  the  highest  possible  degree  of  efficiency  and  eco- 
nomy. He  would  also  thus  be  furnished  with  unimpeachable 
authority  to  offer  a  doubling  stockholder  or  too  exacting  presi- 
dent who,  while  perhaps  not  being  initiated  in  the  details  of 
practical  workings,  is  always  glad  to  be  reassured  by  accurate 
information. 

These  tables  would  not,  however,  be  elastic  enough  to  suit  the 
purpose  of  the  energetic  boomer  whose  object  in  building  a  sta- 
tion is  sale,  not  operation,  for  they  will  be  found  to  show  the 
necessity  of  the  best  modern  appliance  to  the  most  economical 
production  of  power.  Neither  would  they  be  particularly  inter- 
esting reading  to  men  who  trade  in  inferior  appliances. 

A  "standard  of  economy"  is  obtainable  only  by  a  combina- 
tion of  mechanism  best  adapted  to  the  conditions  and  attend- 
ance which  can  secure  from  this  mechanism  the  best  possible 
results.  A  plant  may  be  equipped  with  the  most  improved  de- 
vices, the  excellence  of  which  may  be  practically  nullified  by  neg- 
lect ot  well-known  duties,  ignorance  and  mismanagement.  A 
poor  gun  in  the  hands  of  a  good  soldier  is  a  better  combination 
than  a  good  gun  in  the  hands  of  a  poor  soldier.  It  is  not  the 
machine  alone,  but  combined  with  the  skillful  man  behind  it 
that  works  out  the  best  results. 

This  point  was  splendidly  taken  by  Mr.  Geo.  H.  Babcock  in 
his  most  valuable  paper  on  "  Boiler  Economy,"  read  before  us 
in  Kansas  City.  We  all  remember  his  allusion  to  "boilers  and 
brains,"  or  the  "  co-efficient  of  common  sense." 

It  is  perhaps  superfluous  to  mention  that  results  obtained  with 
different  existing  equipment  and  attendance  vary  fully  as  i  to  5, 
with  a  possibility  of  the  still  further  lowering  of  the  former  pro- 
portion by  investment  in  still  better  equipment  constructed  by 
still  greater  skill  managed  and  operated  throughout  by  superior 
intelligence,  and  yet,  these  proportions  which  to-day  show  such 
wide  results  in  fuel  consumption  may  by  the  combination  of  in- 
telligence, energy  and  care  be  made  to  show  results  more  nearly 
proportioned  to  the  possibilities  of  the  present  equipment  by 
placing  on  record  the  best  results  obtained  from  a  similiar  sys- 
tem. 

The  subject  of  economy  in  general  has  received  the  attention 
of  our  best  thought,  but  it  has  been  directed  to  the  operations  of 
the  complete  system,  and  too  often  details  of  definite expenseare 
overlooked  by  the  superintendent,  whose  imperative  duty  is  the 
running  of  the  plant,  not  its  most  economical  methods.  He  is 
obliged  to  keep  a  station  in  smooth  running  order,  to  furnish 
good,  steady,  reliable  lights,  underpressure  of  constant  demand, 
in  which  case  economy  is  not  the  first  consideration. 

At  the  last  Convention  the  admirable  paper  read  by  Mr.  T. 
Carpenter  Smith,  of  Philadelphia,  entitled  "  A  System  of  Cen- 
tral Station  Accounts,"  touched  upon  and  almost  comprehended 
this  necessity,  but  he  still  further  included  the  maintenance  of 
outside  equipment,  whereas  my  paper  is  confined  to  the  question 
of  first  cost  of  production  of  power  expressed  in  pounds  of  fuel 
per  developed  horse  power  per  hour. 

The  material  for  the  data  in  furnishing  standards  of  economy 
should  naturally  be  the  practical  results  of  actual  operations, 
compiled  in  tables  from  the  results  obtained  by  different  mana- 
gers. To  what  end  ?  They  would  interest  and  benefit  all  desir- 
ous of  investing  in  electric  light,  and  power  enterprises,  which 
are  becoming  such  an  attractive  feature  in  the  financial  world. 
They  would  be  useful  to  prevent  the  establishment  of  unnecess- 
sary  and  injurious  competition  frequently  induced  by  statements 
of  facts  and  figures,  showing  an  utterly  false  and  unattainable 
economy. 

Standing  in  comparison  with  the  fifteen  minutes  of  the  ocean 
racer,  the  second  clipped  from  the  tables  of  the  turf,  or  the  extra 
grain  made  to  yield  from  the  refractory  ore,  is  the  ounce  of  fuel 
measured  in  the  economic  generation  of  power,  when  considered 
on  the  large  and  increasing  scale  of  commercial  enterprise. 

My  plea  is  for  the  most  minute  and  detailed  system  of  tabula- 
tion as  the  means  of  reaching  the  best  results.  It  is  by  the  com- 
parison of  coal  with  coal,  boiler  with  boiler,  engine  with  engine, 
type  with  type,  appliance  with  appliance,  that  these  results  may 
be  obtained.  Those  who  have  had  experience  in  collecting  data 
of  the  kind  required,  will  comprehend  at  once  the  difficulties  en- 
countered in  the  process  of  getting  information  which  shall  fully 
cover  the  many  important  points  in  the  case. 

Not  only  should  there  be  no  objection  on  the  part  of  the  com- 
panies, their  managers  or  superintendents,  to  giving  informa- 
tion that  is  reliable  in  character,  accurate  in  detail,  and  compre- 
hensive in  scope,  but  there  ought  to  be  most  cheerful  acquies- 
cence. 

We  are  organized  for  purposes  of  free  interchange  of  thought 
and  experience,  with  a  view  to  mutual  advancement  and  benefit. 
In  these  tables  each  one  is  liable  to  discover  information  upon 
some  important  point  which  should  be  of  great  value  to  him. 
Naturally,  the  broad  ground  of  justice,  fairness  and  liberality  of 
feeling  is  expected  to  be  our  starting  point. 

If  I  have  succeeded  in  interesting  the  ;,  ntlemen  in  the  im- 
portance of  "  collecting  data  for  these  standards,"  I  will  feel 
justified  in  having  consumed  the  time  of  the  Convention.  If 
carried  out,  we  will  reap  the  benefit  in  having  on  record  the  facts 
and  figures,  which  have  been  so  often  called  for,  and  the  answer 
to  the  three  great  questions.  What  is  your  equipment  ?  How 
many  lights  do  you  furnish  ?  How  much  coal  do  you  burn  ? 
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It  is  rumored  very  strongly,  and  indeed  stated  as  a 
fact,  as  strange  as  it  may  seem,  that  parent  companies, 
not  satisfied  with  permitting,  have  gone  so  far  as  to  ac- 
tually organize  central  station  companies  in  competi- 
tion with  others  which  are  abundantly  able  to  supply 
all  demand,  strengthening,  supporting  and  sustaining 
in  their  unholy  warfare  against  legitimate  enterprise. 

Such  being  the  case  your  committee  would  earnestly 
recommend  either  its  continuance  or  the  appointment 
of  a  new  committee  with  power  to  confer  and  advise 
with   any  companies   against   whom    such   warfare   is 


waged,  and  that  through  such  committee  the  members 
of  this  association,  as  central  station  companies,  pledge 
sympathy,  assistance  and  protection  to  any  company 
so  being  fought  ;  and  that  such  committee  be  instructed 
to  represent  to  the  various  parent  companies  that  the 
conduct  we  have  above  deprecated  is  something  so 
fatally  injurious  to  us  and  to  our  stockholder^  as  to 
make  our  investments  uncertain  and  undesirable,  and 
that  therefore  we  will,  as  one  association,  feel  not  only 
justified  in,  but  required  to  take  the  strongest  possible 
means  of  remedy  and  prevention  within  our  power, 
whenever  we  find  a  parent  company  engaging  in  or 
permitting  such  a  course  of  conduct.  When  it  has  al- 
ready been  started  any  such  company  so  minded  can 
readily  stop  it. 

The  report  of  the  committee  was  received  and  the  com- 
mittee ordered  continued. 

The  President — The  next  in  order  is  the  report  of  the 
Committee  on  Data,  A.  J.  DeCamp,  Chairman. 

Mr.  DeCamp — I  am  rather  in  an  awkward  position  in 
reference  to  the  report  of  this  committee.  I  have  a  report 
here  which  has  been  formulated  and  I  have  not  been  able  to 
confer  with  the  majority  of  the  committee  as  to  the  final 
presentation  of  it.  I  therefore  speak  mainly  on  my  own 
responsibility  and  make  the  report  that  of  progress  and  ask 
for  a  continuance  of  the  committee.  That  is  open  for  any 
suggestion  any  one  may  make. 

The  President — The  majority  of  the  committee  have  not 
been  able  to  come  together,  owing  to  the  pressure  of 
business,  I  suppose,  and  determine  fully  on  a  report  which 
has  been  formulated.  They  therefore  ask  you  to  continue 
them  and  they  will  report  at  another  session. 

A  motion  to  continue  the  committee  was  carried. 

The  President — Topic:  "  Proper  Care  and  Management  of 
Alternating  Currents,''  T.  Carpenter  Smith,  Philadelphia. 

Mr.  Smith  bids  me  to  say  that  that  paper  was  promised  for 
the  next  Convention,  not  for  this,  and  by  error  was  put  down 
on  the  programme  for  this  Convention. 

The  President— Topie  :  "  How  the  National  Electric  Light 
Association  can  Best  Serve  the  Interests  of  Central  Station 
Companies,"  G.  R.  Huntley. 

Mr.  Huntley — Mr.  President,  some  time  ago  Mr.  Lock- 
wood  asked  me  to  write  this  paper.  I  felt  that  I  was  in- 
adequate to  the  task.  I  feel  so  now.  I  think,  however,  that 
the  paper  or  the  topie  might  be  discussed  upon  another 
heading,  and  better  still—"  How  can  the  Central  Station  Men 
Best  Serve  the  National  Electric  Light  Association?"  As  we 
look  about  us  to-day  here  we  see  perhaps  thirty-five  or  forty 
central  station  people;  in  fact  they  are  in  the  minority.  We 
find  a  great  many  supply  men  here  taking  an  active  part  in 
their  membership,  or  in  respect  to  their  pocket  book,  to  aid 
the  National  Electric  Light  Association  as  they  might  be.  I 
think,  to  put  the  whole  matter  in  a  nutshell,  that  the  Na- 
tional Electric  Light  Association  should  be  purely  a  business 
association,  and  in  being  that,  they  will  best  serve  the  central 
station  men.    I  have  nothing  more  to  say  upon  the  topic. 

The  President— The  report  of  the  committee  to  nominate 
an  executive  committee  for  the  ensuing  six  months,  and  to 
name  a  place  of  meeting,  is  in  order. 

Mr.  T.  Carpenter  Smith— The  nominating  committee  have 
met  and  they  unanimously  recommend  as  the  next  place  of 
meeting,  Providence,  R.  I.',  the  time  to  be  announced  by  the 
executive  committee.  (Applause.)  They  have  also  unani- 
mously concluded  that  it  is  only  due  to  the  executive  com- 
mittee, and  to  the  work  which  they  have  so  thoroughly  done, 
to  continue  that  committee,  the  only  change  being  made 
being  the  substitution  of  Mr.  A.  J.  De  Camp  for  Mr.  Thurber, 
by  request. 

The  report  of  the  committee  was  on  motion  accepted,  and 
the  committee  discharged. 

The  President— The  election  of  the  executive  committee,  I 
presume,  must  be  proceeded  with  by  ballot. 

Mr.  De  Camp— I  move  that  the  Secretary  cast  the  ballot  for 
the  nominees.     Carried. 

Secretary  Foote— I  announce  the  ballot  as  cast,  as  fol- 
lows : 

For  members  of  the  executive  committee— G.  R.  Huntley, 
Chairman;  E.  R.  Weeks,  C.  R.  Wilmerding,  J.  J.  Burleigh, 
M.  J.  Francisco,  J.  A.  Seely,  James  English,  A.  F.  Mason,  A. 
J.  De  Camp.  ' 

The  President— Those  gentlemen  are  elected.  Will  you 
take  any  action  on  the  place  of  meeting? 

Mi.  Armstrong— I  move  that  the  recommendation  of  the 
committee  In'  adopted.     Carried. 

The  President— Unless  there  is  some  other  business  to 
come  before  the  Convention,  it  will  be  in  order  to  adjourn. 

On  motion  of  Mr.  Seely,  the  Convention  adjourned  sine  die. 
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The  Interior  Conduit  and  Insulation  Company  had  an 
interesting  display  of  their  tubing  in  one  of  the  hotel 
parlors  which  attracted  a  good  deal  of  attention,  and  it 
evidently  created  a  very  favorable  impression. 

Mr.  H.  H.  Eustis  represented  the  Clark  wire  interests. 
It  is  said  he  carried  some  of  the  wire  with  him  when  he 
went  in  bathing,  to  ascertain  the  action  of  salt  water  on 
the  insulation. 

James  W.  Queen  <fe  Co.,  of  Philadelphia,were  ably  rep- 
resented by  Mr.  Elmer  Willyoung.  and  the  firm  had  on 
exhibition  an  interesting  display  of  the  electrical 
measuring  instruments  for  the  excellence  of  which  the 
firm  is  justly  celebrated. 

Mr.  W.  W.  Castle  was  the  exponent  of  the  Standard 
Paint  Co..  and  showed  some  samples  of  P.  A-  B.  con- 
duits, armature  varnish  and  electrical  compounds. 

The  Eureka  Tempered  Copper  Company  of  Ninth 
East,  Pa.,  showed,  through  Mr.  A.  L.  Daniels,  some  of 
its  commutator  segments,  wires,  brushes,  etc. 

Mr.  W.  C.  Mc  Intire  represented  the  Eddy  Motor  Co., 
of  Philadelphia  and  New  York. 


The  Connecticut  Motor  Co..  displayed  a  small  motor 
finished  in  polished  brass. 

The  Pumpelly  Storage  Battery  Co..  of  Chicago,  ex- 
plained its  Bystem  in  a  neat  little  pamphlet,  which  also 
gave  a  good  deal  of  general  information  on  storage 
batteries. 

The  Sperry  Electric  Company,  of  Chicago,  gave  a 
practical  illustration  of  the  valuable  features  of  its  triple 
carbon,  single  rod,  16  hour  lamps.  The  Company  was 
represented  by  Mr.  Charles  E.  Gregory. 

Mr.  0.  S.  Piatt,  of  Bridgeport.  Conn.,  showed  the 
electrical  switch  of  which  he  is  the  manufacturer. 

The  Seely  &  Taylor  Mfg.  Co..  of  N^w  York,  had 
an  interesting  exhibit  of  goods  made*  of  their  com- 
pound. 

The  display  in  the  main  corr  dor  of  Messrs.  Chad- 
bourne,  Hazelton  <k  Co.,  of  Philadelphia,  was  attractive. 
The  Wenstrom  Dynamo  andMotor,  the  Equitable  Elec- 
tric Railway  and  Construction  Co.,  and  the  United  Elec- 
tric Equipment  Co.,  interests  were  well  represented  by 
the  same  firm. 

Mr.  J.  A.  Wetmore  displayed  underground  arc-light 
cables  in  the  name  of  the  Norwich  Insulated  Wire  Com- 
pany, of  Newport. 

The  Crosby  Electric  Company,  of  New  York,  exhibited 
dry  batteries  and  other  electrical  novelties  manufac- 
tured by  that  concern. 

The  following  named  companies  were  represented; 
The  Sensible  Packing  Company,  of  Chicago  :  the  Nu- 
bian Iron  Enamel  Company,  of  Chicago  ;  Moore  and 
White  Friction  Clutches  and  Main  Belting  Company,  of 
Philadelphia,  by  Mr  W.  H.  Shoemaker;  The  Brady 
Mast      Arm      Com)  of     New     Britain.      Conn., 

by   Mr.    T.  A.  Br   <  Washburn   and  Moen    Mfg. 

Co.,  the  Electrical  Supp.y  Company,  of  Chicago 
and  Ansonia,  Conn.,  bv  Messrs.  Chas.  Wirt  and  F.  B. 
Piatt  ;  the  Shultz  Belting  Co.,  of  New  York,  by  A.  B. 
Lawrence,  and  the  Evans  Friction  Core  Company,  by 
Messrs.  Conant  and  Burbank. 

Mr.  James  F.  Kelly  the  manager  of  the  wire  depart- 
ment of  the  Edison  General  Electric  Company,  19  Dey 
St.,  was  present  in  the  name  of  his  company.  He  re- 
ports much  interest  manifested  among  the  memhers  of 
the  Association  in  the  goods  he  represented,  and  he  suc- 
ceeded in  making  many  personal  and  business  friends,  as 
he  always  does. 

A  beautiful  souvenir  in  the  shape  of  a  celluloid  calen- 
dar was  presented  to  the  members  of  the  Convention  by 
the  genial  representative  of  Lewisohn  Bros.,  Mr.  Sam- 
uel Rosenstamm. 

Mr.  R.  W.  Hood  representing  Paiste  &  Co.,  had  a  full 
line  of  that  firm's  well  known  switches  and  cut-out  on 
exhibition. 

P.  J.  Ackerman  of  the  American  Electrical  works  of 
Providence,  R.  I.,  was  on  deck  as  usual  with  a  splendid 
variety  of  that  company's  goods. 

The  display  of  the  Bryant  Electric  Co.,  of  Bridgeport, 
Conn.,  was  viewed  with  great  interest.  Double  pole 
switch,  cut-outs,  also  the  Lewis  fixture  for  key  sockets 
by  chain  pendants,  and  the  Orford  pendants  were  among 
their  novelties. 


Municipal  Electric  Lighting. — The  advocates 
of  municipal  electric  lighting  will  find  some 
highly  interesting  reading  in  the  paper  read  by 
Mr.  M.  J.  Francisco  before  the  Electric  Light 
Convention  at  Cape  May.  There  the  true  in- 
wardness of  the  doctrine  is  laid  bare,  and  in  the 
light  of  actual  facts  and  figures  it  is  quite  prob- 
able that  not  many  more  municipalities  will  fall 
into  the  trap.  The  whole  idea  is  political  from 
beginning  to  end — political  power  and  control. 
No  wonder  these  municipally  controlled  lighting 
plants  give  unsatisfactory  results  when  it  is  likely 
in  most  cases  that  the  "electrician,"  is  such 
only  in  name,  but  in  reality  is  a  political  heeler — 
is  "  one  of  de  boys 'and  has  "  a  pull  in  de  ward." 
These  are  the  only  qualifications  necessary  to 
secure  political  positions,  and  electric  lighting 
controlled  by  a  municipality  is  no  exception  to 
the  rule.  How  these  political  "electricians" 
must  laugh  in  their  sleeves  when  they  think  how 
easily  they  pulled  the  wool  over  the  taxpayers' 
eyes,  and  what  a  grand  thing  it  is  to  say  that  they 
can  light  their  city  at  much  lower  figures  than  a 
private  corpora' ion  could.  What  public  benefac- 
tors they  are  !  But  the  reaction  has  already  set 
in  ;  the  taxpayer-'  are  learning  of  the  trickery 
played  upon  them,  ami  the  rolitical  electrician's 
days  are  numbered.  Electric  lighting  requires 
something  more  than  political  scheming  and 
trickery  to  make  it  a  success,  and  we  hope  that 
Mr.  Francisco's  telling  facts  will  be  published 
broadcast  and  read  by  every  intelligent  citizen  in 
the  land. 
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THE    ELECTRIC    AGE. 


Tie  DOUBLE  CYLINDER  LAW  BATTERY  *~  ^^LS^S^*7*-  The  Universal  Antomatic  Teleppa  Sniff, 


The  Standard  (or  all  Open  Circuit  Work. 

ITS    NINTH    YEAR. 

The  Negative  Element  has  117  square  inches  of  surface,  which 
is  more  than  double  the  surface  found  in  any  other  !  The  Cell 
contains  2#  pints  of  solution,  which  is  nearly  double  that  in  any 
other  cell ! 


4)£  ins.  square,  l}i  ins.  high. 

No  Running  over  or  Creeping  Salt*      No  Evaporation.     No 

Corrosion.  No  Renewal  of  Negr  'lenient.    Requiring 

No  Care.  Costing  nothing  for  .is  except  for  Zinc 

and  Solution    a  trifle    in  ''om  two  to  four  years. 

White  Flint  Glass  Jar.  Black  Rubberoid  Cover. 

Lock   Seal  Top.     Pure   Zinc.      Pure   Sal 

Ammoniac.     Fewest  Parts. 

The  Law  Battery  is  kept  in  stock  and  for  sale  by  all 
reliable   supply   houses. 

v   R     (Geo.  L.  Hekzel,  San  Francisco,  Cal.,  for  Pacific  Coast. 
Atrj^jj? :  (Chas.  A.  STEXLtSGEK  ft  Co.,  Detroit,  Mich.,  for  Detroit. 

TftE  LAW  TELEPHONE  CO.,  Sole  Makers, 


85   JOHN   STREET 


NEW    YORK. 


EDISON    LAMPS, 

\i    TO    36    C.a.XTDI*E    POWER. 
Zyz     TO    40    VOLTS. 


And  Complete  Self- Instructing  Learners'  Apparatus. 


For    Batterv    or    Dvnamo. 


These  Lamps  can  be  used  in  series  on   dynamo  circuits 
for  all  kinds  of  decorations  and  displays. 

WE  WILL  SEND  FREE.  CATALOGUE  E. 

which  gives  prices  and  descriptions  of  lamps,  and  directions 

HOW  TO  WAKE  A  CHEAP  BATTERY 

to  run  them.     Any  intelligent  boy  can  make  these  batter 
under  these  directions. 

EDISON  LAMP  CO.,  Harrison,  N.J. 


Headquarters  for  Typewriter  Supplies, 

RIBBONS.  CARBON.  MANIFOLD  TISSUES 

AND     A     FULL    LINE     OF 

TYPEWRITER      LINEN      PAPERS, 

Specially   selected  for  use  on  all  Typewriter  Ma- 
chines. Please  send  for  sample  hooks  and  prices  to 


THE  S.  T.  SMITH  C0MPA5Y, 


u  Part  Place,  N.  Y. 


Any  operator  who  wishes  to  perfect  himself  in  receiving  with  the  peu 
or  typewriter,  cannot  do  better  than  to  rent  one  of  these  outfits  and  set  it 
up  at  home.  Exercises  graded  to  the  requirements  of  all— from  the 
beginner  struggling  with  the  alphabet  to  the  press  operator  who  desires 
practice  on  the  typewriter,  will  be  furnished  w  ith  the  Automatic  Sender 
as  desired.  For  terras  and  full  particulars  call  on  the  company's  agent 
in  your  city,  or  address. 

The  Electrical  Novelty  Co.,  5  Dey  Street,  N.  Y. 


O      E.     MADDEN, 
President, 


THE 


EZRA    T.    GILLILAND, 

VICE-PRESIDENT. 


Empire  City  Electric  Company, 

15    DEY    STREET,    NEW    YORK, 


Mantjtactukebs,  Deai,eb8  and  IMPOBTEB9  of 


Electrical 

3tj~f~:p  lies 


OK     EVERY     DESCRIPTION. 

Telegraph    Apparatus,    Material   and   Supplies    a  Specialty. 


WE  CAREY  A  LARGE 

STOCK  OF  THE  BEST  QUALITY   OF 

GOODS  AT  MODERATE  PRICES. 


SEND  FOR  LARGE.  NEW  CATALOGUE. 


IT  WILL  PAY  YOTJ  TO  CALL 
OR  WRITE.     ESTIMATES  CHEERFULLY 


FURNISHED. 
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THE  TELEPHONE  CONVENTION. 


The  twelfth  meeting  of  the  National  Telephone 
Exchange  Association  will  convene  at  the  Russell 
House,  Detroit,  Mich.,  on  Tuesday,  September 
9th,  at  1 1  a.  m.  The  Telephone  and  Telegraph 
Construction  Company,  which  operates  the  Detroit 
exchange,  has  arranged  a  programme  for  the  en- 
tertainment of  the  members  of  the  Association  out- 
side of  the  time  during  which  the  business  meetings 
are  being  held.  The  programme  in  outline  is  as 
follows  : 

Tuesday,  n  a.  m.,  address  of  welcome  by  the 
Mayor  of  Detroit;  Wednesday,  2:30  p.  m.,  car- 
riage ride  and  lunch  at  Belle  Isle  Park  Casino ; 
8:30  p.  m.,  banquet  at  the  Russell  House;  Thurs- 
day, boat  ride  and  lunch  on  board,  returning  to 
Detroit  in  time  to  take  evening  trains'  from  the 
city  if  desired.  Further  particulars  will  be  given 
out  at  the  meeting  of  the  Association. 

At  the  meeting  the  customary  reports  and  several 
valuable  papers  will  be  read. 

The  badge  of  the  Association  for  this  year  will 
be  the  same  as  that  of  last  year,  and  last  year's 
nickel  buttons  will  exert  as  much  magic  power  as 
they  did  last  year. 

The  following  are  the  present  officers  of  the  As- 
sociation, the  term  of  all  of  whom,  with  the  excep- 
tion of  the  first  two  members  of  the  Advisory  Com- 
mitteee,  will  expire  at  the  Detroit  meeting  ;  Presi- 
dent, Wm.  D.  Sargent,  Brooklyn,  N.  Y. ;  Vice- 
President,  Frank G.  B;ach,  Chicago,  111. ;  Secretary, 
C.  H.  Barney,  New  York  City;  Treasurer.  H.  L. 
Storke,  New  York  City;  Advisory  Committee,  for 
three  years,  vacancy  (Geo.  N.  Stone,  elected  last 
year,  having  resigned);  for  two  years,  Morris  F. 
Tyler,  New  Haven,  Conn, ;  for  one  year,  Edward 
J.  Hall,  Jr.,  New  York  City.  Executive  Commit- 
tee, Wm.  D.  Sargent,  ex-officio,  Brooklyn,  N.  Y. ; 
Charles  F.  Cutler,  New  York  City;  Chas.  H.  Wil- 
son, Chicago,  III.;  H.  N.  Gifford,  Louisville,  Ky. ; 
Levy  Sprague,  Lowell,  Mass. 

Monopoly  in  Storage  Batteries. — Fifty  thou- 
sand dollars  of  London  capital  is  to  be  used  in  an 
effort  to  break  down  the  monopoly  in  storage 
batteries  held  by  the  Electric  Power  Storage  Com- 
pany, of  London.  This  battery  is  commonly 
known  as  the  E.  P.  S.  cell,  and  it  is  claimed  that 
the  monopoly  can  be  broken  in  the  law  courts. 


THE  EDISON  CONVENTION. 

The  annual  convention  of  the  association  of 
the  Edison  Lighting  Comp.mies,  for  the  year 
1890,  will  be  held  at  West's  Hotel,  Minneapolis 
Minn  ,  commencing  Tuesday,  September  16th. 
The  managers  of  the  principal  stations  of  the 
country  are  taking  unusual  interest  in  this  con- 
vention for  the  reason  that  the  officials  of  the 
parent  company  expect  to  be  in  attendance.  Mr. 
Thomas  A.  Edison,  and  Mr.  Samuel  Insull, 
second  vice-president  of  the  Edison  General  Elec- 
tric Company,  will  be  present  aft  the  convention. 
Minneapolis  was  selected  as  the  place  for  hold- 
ing the  meeting  on  account  of  the  large  central 
station  and  the  Sprague  electric  railways  in  oper- 
ation there.  The  Minneapolis  Industrial  Exposi- 
tion will  be  in  progress  during  the  time  of  the 
Convention,  and  a  fine  electrical  exhibit  is 
assured  in  view  of  the  success  of  the  one  recently 
held  at  the  Lenox  Lyceum  in  this  city. 

Arrangements  have  been  made,  by  which  dele- 
gates can  engage  rooms  in  advance. 

The  officers  of  the  Association  for  1889-90  are 
as  follows  :  President,  J.  I.  Beggs  ;  Vice-Presi- 
dent, C.  P.  Gilbeit;  Secretary,  W.  J.  Jenks  ; 
Treasurer,  Wm.  S.  Howell. 


REVERSIBILITY  OF   ELECTRIC   GENERA- 
TORS. 


Electricity  in  Competition  with  Steam. — Re- 
cently we  particularly  noted  the  fact  that  there 
was  greater  enterprise  in  electric  railways  in  the 
East,  notably  Boston,  than  anywhere  else  in  the 
country.  There  are  many  electric  railways 
throughout  the  United  States,  and  in  every  sec- 
tion, but  in  Boston  and  vicinity  there  are  a 
greater  number  of  miles  of  electric  road  than  in 
any  other  section  with  the  same  number  of  in- 
habitants. Our  eastern  friends  are-  not  content 
with  electricity  for  street  railway  purposes  only. 
They  are  branching  out  now  on  a  larger  scale. 
What  seems  to  be  the  first  case  of  competition 
between  electricity  and  steam  on  an  inter-urban 
railroad  is  recorded  in  our  eastern  letter  this 
week.  The  proposed  electric  road  is  to  be  run 
from  Providence  to  Pawtucket  and  Bristol,  and 
will  compete  with  steam  on  the  Stonington  and 
the  Old  Colony  lines  between  those  points. 
There  are  many  electricians  so  enthusia  tic  over 
the  power  and  applicability  of  electricity  as  to  be- 
lieve that  that  force  will  eventually  supersede 
steam  in  railroad  work.  This  venture  will  there- 
fore be  watched  with  a  great  deal  of  interest. 

Electrical  Legislation. — The  warning  sound- 
ed by  the  committee  on  legislation  of  the  Electric 
Light  Association  against  the  attitude  of  State 
Legislatures  towards  electric  lighting  should  not 
be  passed  unheeded.  The  condition  of  legislation 
in  the  various  States  with  reference  to  electric  light- 
ing shows  that  there  is  considerable  animus  exist- 
ing towards  this  industry  by  legislators.  In  most 
cases  it  is  all  for  political  effect,  but  that  does  not 
lessen  the  danger  one  bit.  All  central  station  com- 
panies should  lose  no  time  in  combining  for  mu- 
tual protection.  The  necessity  for  this  is  abun- 
dantly evident  from  the  report  of  the  committee, 
and  the  importance  of  prompt  action  on  the  part 
of  the  companies  in  the  various  States  with  a  view 
to  meeting  the  common  danger  which  is  threaten- 
ing cannot  be  too  strongly  urged. 

The  Electrical  Census. — The  action  of  the 
Electric  Light  Association  with  reference  to  the 
Electrical  Census  was  one  of  the  most  important 
things  done  by  that  body  during  its  three  days' 
session.  The  resolution  passed  urging  the  Census 
Committee  of  the  Senate  to  favorably  report  the 
Electrical  Census  bill  to  that  body  places  the  stamp 
of  national  interest  upon  the  subject,  and  it  is 
hopeful  that  the  Committee  and  the  Senate  in  turn 
will  give  the  matter  early  and  favorable  considera- 
tion. The  importance  of  the  investigation  of  elec- 
trical industries  by  the  census  cannot  be  overesti- 
mated. 

New  Company. — An  electric  light  company  has 
been  organized  in  Oakland,  California,  with  a 
capital  of  $500,000.  It  is  proposed  to  introduce 
the  Edison  system  of  lighting. 


The  great  value  of  an  efficient  electric  motor 
was  recently  demonstrated  at  a  silk  mill  at  Brad- 
ford, England.  One  of  the  main  steam  engines 
was  being  overhauled,  and  it  was  found  that  the 
repairs  would  take  up  so  much  time  that,  unless 
some  other  power  could  be  substituted,  the  oper- 
ation of  several  departments  would  be  stopped 
and  many  hands  laid  off.  It  was  then  decided 
to  use  one  of  the  two  dynamos  used  for  lighting 
the  mills  as  a  motor,  and  after  the  necessary 
changes  were  made  in  the  connections,  the  first 
dynamo  was  started  up  supplying  the  current  to 
run  the  other  as  a  motor.  The  new  arrangement 
gave  entire  satisfaction.  The  motor  did  remark- 
able work,  and  its  self  regulation  and  regularity 
of  speed  under  different  loads  was  a  great  surprise 
to  the  principals  of  the  firm.  The  whole  change 
was  made  in  about  an  hour,  and  the  machinery 
was  started  without  the  slightest  hitch.  The  cur- 
rent passing  into  the  motor  varied  from  250  to 
500  amperes,  according  to  the  different  loads,  at 
a  potential  of  115  volts  ;  it  was  kept  running  for 
about  36  hours  without  one  single  stop  or  the 
slightest  interruption  whatever. 

The  firm  was  so  well  pleased  with  the  new  ar- 
rangements that  they  are  now  contemplating  a 
more  extended  use  of  electricity  for  power. 


Telephone  Rates. — Congress  is  making  an 
effort  to  secure  lower  charges  to  the  govern- 
ment for  the  use  of  the  telephone,  but  the 
ground  on  which  the  argument  in  favor  of  re- 
duction is  based  does  not  seem  reasonable.  The 
mere  fact  that  it  costs  $2.50  to  manufacture  a 
telephone,  is  not,  in  itself,  sufficient  reason  to 
insist  on  a  reduction  of  rates.  The  manufac- 
ture of  instruments  is  not  the  only  item  of  ex- 
pense in  telephone  opeiations.  Lines  have  to 
be  maintained  at  great  expense,  help  is  essen- 
tial, and  many  other  things  combine  to  run  the 
cost  of  maintenance  of  plant  quite  high.  On  the 
other  hand  it  would  seem  that  the  telephone 
company  could  afford  to  make  some  reduction 
in  rates  in  some  places,  and  yet  be  able  to  declare 
handsome  dividends,  but  to  argue  that  the  rates 
to  the  government  should  be  reduced  on  the 
ground  of  the  low  cost  of  manufacturing  ele- 
phones  is  not  good  logic. 

The  First  Atlantic  Cable  Signals. — Thirty- 
two  years  ago  the  first  signals  were  sent  through 
the  Atlantic  cable  from  shore  to  shore.  It  is  hard 
to  realize,  as  we  lay  before  our  readers  to-day 
dispatches  from  every  continent  on  the  globe 
concerning  to-day's  events, -that  it  is  only  32years 
since  the  genius  and  energy  of  Cyrus  W.  Field 
brought  to  successful  completion  the  first  ocean 
cable.  To-day  there  is  a  network  of  them  around 
the  globe — except  across  the  Pacific,  and  that 
omission  will  not  long  remain — and  we  take  our 
news  of  the  same  day  from  London,  Zanzibar  or 
Hong  Kong,  as  much  as  a  matter  of  course  as 
we  do  our  news  of  New  York  and  Chicago. 

Do  Not  Want  Municipal  Light. — Many  of 
the  residents  of  Peabody,  Mass.,  a  few  days  ago 
expressed  their  sentiments  regarding  municipal 
electric  lighting  by  obtaining  an  injunction  re- 
straining the  town  clerk  and  board  of  selectmen 
from  using  any  of  the  town  money  for  such  pur- 
poses. Politics  and  electricity  do  not  combine 
well,  as  the  citizens  of  Peabody  have  evidently 
found  out,  and  the  business-like  manner  in 
which  the  latter  have  undertaken  to  avoid  falling 
into  error  is  commendable. 

Electricity  at  the  Worlds'  Fair. — Every  elec- 
trician should  read  what  Mr.  J.  P.  Barrett,  the  city 
electrician  of  Chicago,  has  to  say  in  his  paper  read 
at  the  Electric  Light  Convention  concerning  the 
Worlds'  Fair,  which  is  to  be  held  in  Chicago  in 
1893.  He  there  points  out  the  inferiority  of  elec- 
trical displays  at  recent  international  exhibitions 
and  makes  some  sensible  suggestions  as  to  making 
the  electrical  department  of  the  coming  fair  of 
primary  importance. 


THE>ELECTRIC(AGE. 


THOMSONS  ENGINE-ROOM  VOLT- 
METER. 


We  give  below  an  illustration  and  descrip- 
tion from  the  London  Electrician  of  Sir  Wm. 
Thomson's  new  engine-room  voltmeter  which  is 
intended  for  installation  work  on  either  direct  or 
alternating  currents,  where  it  is  convenient  to 
have  a  direct-reading  voltmeter  with  large  scale 
divisions.  The  instrument,  as  shown  in  the 
figure,  depends  for  its  action  upon  the  repulsion 
of  a  movable  coil,  M,  by  a  fixed  coil,  F.  The 
fixed  coil,  F,  bears  all  the  other  portions  of  the 
instrument  attached  to  it,  and  is  in  its  turn  sup- 
ported from  a  vulcanite  block  fixed  to  the  in- 
strument case.  This  vulcanite  block  also 
bears  the  terminals  of  the  instrument.  The 
movable  coil  is  supported  on  knife  edges,  and 
the  circuit  through  it  from  the  fixed  coil  of  the 
voltmeter  is  made  by  two  spirals  of  fine  copper 
wire.  A  pointer  attached  to  the  movable  coil 
indicates  by  direct  readings  in  volts  the  differ- 
ence of  potential  between  the  terminals  of  the 
instrument.     Attached  to  the    pointer  on  one 


causes  the  pointer  to  come  to  zero,  in  which  po- 
sition the  movable  coil  is  pressed  against  the 
fixed  one.  The  scale  consists  of  very  nearly 
equal  divisions,  and  is  usually  graduated  from 
80  or  90  to  140  or  150  milliamperes.  The  coils 
of  the  instrument  are  wound  with  many  turns  of 
copper  wire,  and  have  a  total  resistance  of  about 
100  ohms.  An  anti-inductive  resistance  of  plati- 
noid wire,  fixed  to  trie  back  of  the  instrument,  is 
adjusted  to  make  up  with  the  resistance  of  the 
coils  1,000  ohms  at  a  given  specified  tempera- 
ture; thus,  as  the  scale  is  in  milliamperes,  the 
instrument  reads  directly  in  volts. 
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side,  and  perpendicular  to  it,  is  a  short  arm, 
with  a  screw  nut,  N,  which,  together  with  the 
sliding  weight,  S,  on  the  pointer,  serves  to  ad- 
just the  balance  of  the  movable  parts.  To  the 
other  side  of  the  pointer  is  attached  a  bracketed 
arm  terminating  in  a  knife-edged  stirrup,  on 
which  is  hung  the  weight,  W,  fixing  the  con- 
stant of  the  instrument.  The  movable  coil  can 
be  lifted  from  its  bearings  by  turning  the  screw, 
L,  which  raises  a  lever  passing  below  the  knife- 
edged  trunnions,  and  so  fixes  the  movable  por- 
tion of  the  instrument  when  the  instrument  is 
being  removed  from  place  to  place,  or  is  packed 
for  carriage.  A  checker  c  c,  is  provided  to  facili- 
tate the  taking  of  readings  when  the  circuit  is 
for  some  reason  being  made  and  broken,  or  the 
potential  being  suddenly  and  largely  varied. 

The  instrument  is  graduated  by  direct  com- 
parison with  a  standard  centi-ampere  balance. 
The  movable  portion  is  first  adjusted  to  be  in 
neutral  equilibrium  by  means  of  the  sliding 
weight,  S,  and  the  nut,  N;  the  weight,  W,  is  then 
hung  on  the  knife-edged  stirrup.     This  weight 


This  instrument,  as  its  name  so  clearly  sug- 
gests, is  intended  to  act  as  a  "  fUw  sounder." 
It  is  a  modification  of  Prof.  Hughes'  induction 
balance,  and  has  been  invented  by  Captain  de 
Place. 

Fig.  1  represents  an  induction  coil  having  a 
reciprocating  core,  which  can  be  set  in  motion 
by  means  of  a  crank,  the  whole  being  mounted 
on  a  stand  with  a  handle. 


A  very  novel  trolley  wire  hanger  styled  the 
"Best"  and  which  was  on  exhibition  in  Cape 
May  is  illustrated  below.  This  hanger  or  support 
is  made  as  a  clamp  in  two  pieces  or  jaws  having 
curved  lugs  or  ears  which  pass  under  and  about 
the  trolley  wire  so  that  when  the  jaws  are  fas- 
tened together  by  screws  the  trolley  wire  rests 
upon  a  firm  support  and  is  firmly  clamped  be- 
tween the  jaws,  preventing  the  wire  from  falling 
at  the  points  of  suspension.  It  is  provided  with 
a  hooked  arm  or  upright  adapted  to  engaging  a 
span  wire,  but  insulated  therefrom  by  disks  of 
insulating  material  fastened  to  the  span  wire. 
In  practice  this  hook  is  fitted  upon  the  hub  of 
the  disk  of  the  insulator  which  is  provided  with 


Fig.  1. 

Fig.  2  is  a  diagram  of  the  arrangement.  B  is 
the  core  which  moves  longitudinally  in  the  .coil 
C.  The  core  is  made  to  strike  the  object  to  be 
tested.  A  continuous  current  is  sent  through 
the  coil  C  and  a  coil  D,  the  latter  being  fixed  at 
one  end  of  an  induction  balance.  A  similar 
coil,  E,  sliding  on  a  graduated  rod,  is  connected 
with  a  telephone.     When   the  core  B  strikes  a 


Fig.  2. 

sound  portion  of  the  metal,  a  certain  quality  of 
click  will  be  heard  in  the  telephone.  This 
noise  may  be  reduced  to  a  minimum,  or  may 
be  extinguished  by  adjusting  the  coil  E.  When 
the  core  B  strikes  the  object  to  be  tested  in  the 
neighborhood  of  a  flaw,  the  sound  in  the  tele- 
phone is  increased.  The  instrument  is  said  by 
La  Nature  to  have  given  very  satisfactory  indi- 
cations of  flaws  in  rails  at  the  depot  of  the 
Chemin  de  Fer  du  Nord  ;  in  every  instance  the 
rail  when  broken  showed  a  flaw  at  the  place  in- 
dicated. 

Electric  Lighting  in  Edinburgh. — It  was 
agreed  on  July  31st,  to  recommend  the  Edin- 
burgh Town  Council  to  take  steps  to  obtain  a 
Provisional  Order  giving  them  power  to  control 
the  introduction  of  electric  lighting  into  the 
city. 


♦London  Electrician. 


trolley  wire  hanger. 

a  slot  by  which  said  disk  is  placed  upon  the  span 
wire.  The  hub  of  the  disk  has  also  mounted- 
upon  it  like  slotted  disks  which  are  provided  on 
their  outer  side  with  extension  hubs  which  are 
fastened  to  the  span  wire  with  set  screws.  The 
hanger  is  insulated  from  the  span  and  has 
pivoted  movement  on  the  same.  The  trolley  is 
firmly  clamped  between  the  jaws  of  the  hanger 
and  is  secured  positively  without  the  use  of  sol- 
der and  can  be  attached  in  five  minutes  tim  - 
against  a  half  hour  in  the  old  manner.  This 
valuable  invention  is  owned  and  controlled  by 
L.  F.  Jordan  of  the  Jordan  Train  Lighting  Com- 
pany of  Boston,  and  its  rapid  adoption  by  all 
the  leading  railroad  companies  is  only  a  mat- 
ter of  a  short  time. 

Gas  Leak  Detector. — One  of  the  most  use- 
ful of  modern  devices  connected  with  under- 
ground work  is  the  gas  detector.  This  in- 
strument will  readily  detect  and  localize  leaks 
of  coal  gas,  even  if  in  the  most  inaccessible 
places.  In  addition  to  the  visual  arrangement, 
it  may  be  made  to  give  an  alarm  by  completing 
an  electric  circuit  through  a  bell  or  other  tell- 
tale. A  great  number  of  these  detectors  are  now 
being  used  in  France,  Belgium  and  Italy. 
There  is  a  large  inspectional  instrument,  hav- 
ing a  bold  and  open  scale  ;  a  handy  pocket  in- 
strument, in  a  leather  case,  made  especially  for 
the  use  of  those  engaged  in  gas  works,  etc. 
and  also  a  small  metallic  detector  about  the  size 
of  an  ordinary  pocket  aneroid  barometer.  The 
detectors  can  be  made  so  sensitive  that  they 
will  detect  one  twentieth  per  cent,  of  coal  gas 
when  mixed  with  air.  Instruments  of  this  class 
would,  or  should  find  a  ready  market  in  New 
York,  where  gas  upheavals  are  of  frequent  oc- 
currence. 
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TELEGRAPH  SWITCH  APPARATUS. 


In  the  use  of  the  apparatus  at  a  telegraph  of- 
fice it  frequently  becomes  necessary  to  connect 
various  local  circuits,  as  in  the  case  of  duplex  or 
quadruplex  locals,  in  order  that  a  message  may 
be  repeated  from  one  line  to  another,  or  to  con- 
nect a  branch  or  office  line  to  a  local  circuit  in 
such  a  way  that  the  leg  or  loop  leading  to  the 
branch  office  shall  become  in  effect  an  extension 
of  the  sending  or  receiving  local  of  a  duplex  or 
quadruplex  set.  In  the  absence  of  any  special 
provision  these  various  changes  would  obviously 
be  accompanied  by  changes  in  the  resistance  in 
circuit  with  the  dynamo,  and  consequently 
damaging  or  troublesome  changes  in  the  flow  of 
current  in  the  circuit  for  which  it  is  necessary  to 
make  some  compensation  or  adjustment.  Thus, 
for  instance,  the  introduction  of  a  branch  office 
loop  or  wire  would  increase  the  total  resistance 
and  perhaps  cut  down  the  current  below  the 
working  margin  ;  or  if  the  current  flows  in  proper 
amount  when  the  branch  wire  is  in  circuit  with 
the  local  sending  or  receiving  circuit  the  with- 
drawal of  the  branch  wire  would  so  reduce  the 
resistance  that  the  current  would  increase  suffi- 
ciently to  heat  the  local-circuit  instrument. 

To  overcome  these  difficulties  Mr.  Minor  M. 
Davis,  Assistant  Electrician  of  the  Postal  Tele- 
graph Company,  has  invented  a  switch  appara- 
tus which  accomplishes  the  object  desired  to  an 
eminent  degree.     The  invention  consists  of  the 


GENERAL  USEFULNESS  OF  STORAGE  BAT- 
TERIES, AND  THE  MANY  KINDS  IN 
USE  TO-DAY. 


BY  J.   K.   PUMPELLY. 

Much  has  been  written  of  the  storage  battery 
or  accumulator  within  the  last  year,  and  many 
expensive  law  suits  have  been  fought  over  dif- 
ferences in  their  construction,  a  difference  so 
slight  in  every  case  that  the  general  public,  who 
are  beginning  to  use  the  batteries,  could  scarcely 
recognize  these  differences,  and  experts  only  by 
examining  them  with  a  microscope.  Since,  in  a 
storage  battery  the  work  sought  to  be  done  and 
for  which  the  battery  is  purchased  is  performed 
through  the  mysterious  action  of  electro-chem- 
istry, set  in  action  in  the  battery  by  some 
agency  outside  of  itself,  as  for  instance  a  current 
from  a  dynamo  ;  and  since  this  action  is  the  same 
in  all  of  them,  the  differences  can  be  only  in  their 
mechanical  construction — the  manner,  indeed, 
in  which  their  parts  are  put  together — and  on 
this  method  depends  very  much  the  durability  of 
the  battery.  The  present  day  finds  storage  bat- 
teries in  use  in  many  ways,  doing  work  for  us 
noiselessly,  steadily,  and  economically,  and,  as 
confidence  grows  and  understanding  increases, 
many  more  uses  can  be  made  of  them.  But 
understanding  comes  slowly  ;  the  "thing"  is  so 
full  of  mystery  that  the  most  advanced  electric- 
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combination,  with  the  spring  jacks  through 
which  the  local  circuits  are  formed,  of  suitable 
equalizing  resistances,  permanently  connected 
to  the  normal  spring  jack  circuits  and  automic- 
ally  cut  in  or  out  of  circuit  by  the  insertion  or 
withdrawal  of  the  spring  jack  wedge.  The  spring 
jack  itself  is  of  new  design  and  is  covered  by 
the  patent. 

The  accompanying  diagram  gives  a  general 
idea  of  the  invention  and  its  application  to  actual 
circuits.  The  spring  jack  wedges  K1  and  K2 ,  have 
on  one  side  as  represented,  a  metallic,  conduct- 
ing surface,  while  the  other  side  is  composed  of 
insulating  material.  The  object  of  this  will  be 
readily  understood  by  reference  to  the  diagram. 
The  withdrawal  of  these  wedges  places  the  com- 
pensating resistance  in  circuit  and  their  insertion 
cuts  out  the  compensating  resistance  and  cuts  in 
simultaneously  the  loop  wire.  It  will  be  noticed 
that  some  of  the  wedges  have  but  a  short  section 
of  metal  on  the  under  side.  The  object  of  this 
will  be  apparent  by  reference  to  the  figure. 

The  spring  jacks  without  wedges  are  shown  at 
O  .  This  system  of  switching  is  extremely  simple 
and  efficient  and  it  renders  the  combined  ope- 
ration of  main  and  local,  or  short  circuits  a 
matter  of  easy  accomplishment. 


The  Gramme  Ring. — The  Gramme  ring  which 
forms  an  essential  part  in  many  dynamos  was 


ian  is  as  likely  to  say  even  to-day  :  "  Oh  !  stor- 
age batteries.  I  confess  I  don't  know  anything 
about  them  ;  haven't  had  time  to  look  into  the 
matter. " 

It  would  be  well  that  the  public,  as  indi- 
viduals, should  understand  better  than  they  do 
the  uses  of  the  storage  battery,  since  they  are 
the  ones  who  are  to  reap  the  benefit  and  who 
buy  them.  But  the  public  are  assailed  on  every 
side  by  the  agents  of  rival  battery  companies 
who  claim  many  advantages  for  the  especial 
form  of  battery  which  they  represent.  Even 
parties  who  are  placing  lighting  plants  and 
know  that  a  certain  number  of  storage  batteries 
will  be  of  economical  benefit  to  them  in  aiding 
to  distribute  lights,  or  to  continue  a  certain 
number  of  lights  to  private  dwellings  after  the 
regular  hours  for  lighting  from  the  main  dyna- 
mo circuit  have  run  out,  do  not  understand  any 
difference  in  the  batteries  on  -the  market  until 
after  several  months  of  trial,  which  trial,  when 
all  is  said  and  done,  is  to  prove  the  durability 
of  the  batteries.  The  efficiency,  that  is  the 
ability  to  do  the  work,  and  furnish  the  lights 
bargained  for,  can  be  known  after  the  first 
twenty-four  hours  of  use.  Hence  every  effort  is 
now  being  made  to  render  a  battery  enduring. 
This  depends  upon  the  way  in  which  it  is  put 
together. 

We  have  careful  scientists  who  have  been  ex- 
perimenting on  batteries  since  1881,  to  find  out 


accumulators,  and  what  their  economical  work 
may  be.  The  records  of  these  tests  are  only 
now  being  published  by  W.  E.  Ayrton,  C.  G. 
Lamb,  F.  W.  Smith  and  M.  W.  Woods,  associ- 
ates. But  what  the  public  who  buy  cells  at  high 
prices  want  to  know,  is  that  the  batteries  when 
placed  in  their  houses  will  actually  do  the  work 
estimated  and  promised  by  those  selling  them, 
and  will  do  it  long  enough  to  pay  for  the  outlay, 
and  without  expert  care,  or  constant  dread  of  a 
break  down,  thus  leaving  them  in  the  same 
position  they  would  be  in  when  some  hidden 
water  pipe  springs  a  leak,  and  the  plumber  has 
to  be  sent  for.  The  "Accumulator  Company's" 
battery  is  well  known,  much  advertised,  and 
much  fought  for  in  several  law  suits,  and  the 
Julien  storage  battery  is  as  well  known  and  has 
been  immersed  in  as  many  patent  law  suits. 

The  patent  lawyers  seem  to  have  made  more 
money  out  of  the  storage  battery  than  either  the 
inventors  or  the  manufacturers.  The  "Anglo 
American,"  or  Sorby  battery  is  another  accumu- 
lator on  the  market,  and  lately  two  new  ones 
have  been  announced,  and  are  in  actual  use, — 
the  McLaughlin  battery,  and  the  Main  battery 
now  being  experimented  with  and  used  by  the 
River  and  Rail  Company.  These  last  two  differ 
somewhat  in  their  construction,  and  chemical 
composition  from  the  others,  and  may  prove 
better,  but  as  it  needs  fully  a  year  to  get  any 
idea  of  how  long  the  composition  of  a  storage 
battery  will  bear  the  constant  chemical  changes 
which  must  go  on  in  the  molecules  or  atomic 
composition,  and  still  longer  to  find  out  how 
well  it  endures  the  handling  and  hard  knocks  of 
daily  commercial  use,  an  opinion  can  hardly  as 
yet  be  given.  The  lead  plate  seems  thus  far  to 
bear  these  changes  the  longest,  but  as  now  the 
lead  plate  is  used  merely  as  a  conductor  of  the 
electric  action,  and  a  supporter  of  other  more 
easily  disintegrated  material,  such  as  an  oxide 
of  lead.  The  method  in  which  the  plate  is  made 
in  order  to  hold  this  material,  is  one  of  the  diffi- 
culties in  building  a  battery.  How  a  purchaser, 
not  an  expert,  can  use  common  sense,  and 
judgment  in  the  choice  of  a  battery,  knowing 
that  all  of  them  are  to-day  of  the  same  working 
efficiency,  will  be  fully  explained  in  the  next 
article  ;  also  what  economical  use  they  can  be 
put  to,  as  well  as  how  they  can  be  used  as  a 
luxury. 

Manufacture  of  Vermilion  by  Electrolysis. — 
In  a  wooden  vat,  one  metre  in  diameter  and  two 
metres  deep,  circular  plates  15  centimetres  wide 
are  placed  against  the  sides,  and  on  these  the 
mercury  is  exposed,  one  centimetre  deep. 
These  plates  are  connected  with  the  positive 
pole  of  a  dynamo.  At  the  bottom  of  the  vat  is  a 
sheet  of  copper  electroplated  with  iron,  and  con- 
nected with  the  negative  pole  The  vat  is  filled 
with  a  solution  of  8  per  cent,  of  nitrate  of  am- 
monia, and  8  per  cent,  of  nitrate  of  soda.  A 
worm  pierced  with  holes,  supplies  a  constant 
and  regulated  current  of  sulphuric  acid  ;  the  ex- 
cess of  gas  escapes  by  a  tube  projecting  from  the 
lid.  A  screw  agitator  keeps  up  a  thorough  mix- 
ture in  all  parts  of  the  liquid.  When  the  current 
passes  it  immediately  forms  a  precipitate  of  red 
sulphide  of  mercury.  Attempts  have  been  made 
to  dispense  with  the  current  of  sulphuric  acid  by 
making  up  the  bath  with: — Water,  100  litres  ; 
nitrate  of  ammonia,  8  kilos  ;  nitrate  of  soda,  8 
kilos ;  sulphide  of  soda,  8  kilos ;  sulphur,  8 
kilos.  Under  these  conditions  one  need  only 
add  sulphur  and  mercury  to  extract  at  the  end  of 
the  operation  vermilion  which  rivals  that  which 
can  be  obtained  by  sulphate  of  ammonia. 

Cologne. — The  municipal  installation  is  being 
pushed  on  with.  Owing  to  the  ground  under 
the  streets  being  already  crowded  with  gas  and 
water  mains,  the  lighting  cables  will  be  laid 
principally  under  the  pavements.  At  first,  the 
main  thoroughfares  only  of  the  old  part  of  the 
town  are  to  be  lighted,  for  which  12,000  lamps 
are  required.  For  the  supply  of  these,  two 
steam  engines  of  250  horse-power  and  two  of 
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Part  VI. — Shunt  Wound  Dynamos. 

120 — What  is  a  shunt  wound  dynamo  ? 

A  shunt  wound  dynamo  is  one  in  which  the 
coils  of  the  field  magnets  are  placed  in  a  shunt 
to  the  main  circuit  (see  accompanying  figure). 

121 — What  is  the  meaning  of  a  "shunt"  cir- 
circuit  ? 

A  shunt  circuit  meaDS  a  circuit  derived  by 
diverting  a  portion  of  the  main  current  over  an- 
other path  which  is  called  the  shunt. 

122 — Why  is  this  class  of  dynamo  called  a 
shunt  dynamo? 

Because  the  current  needed  to  magnetize  the 
field  magnets  is  shunted  from  the  main  circuit. 

1 23 — How  much  of  the  main  current  is  usually 
shunted  around  the  field  magnets  ? 

It  depends  upon  the  work  to  be  performed  by 
the  current. 

124 — Is  it  a  steady  or  variable  quantity  ? 

It  is  usually  variable. 

125 — How  is  the  shunt  current  varied  ? 

The  shunt  current  is  varied  by  means  of  a  re- 
sistance box  placed  in  the  shunt  circuit. 
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126 — How  does  the  resistance  box  vary  the 
shunt  current? 

Increasing  the  resistance  in  the  shunt  circuit 
decreases  the  current,  and  decreasing  the  resist- 
ance increases  the  current,  in  inverse  proportion. 

127 — When  the  current  is  generated  in  the 
armature  and  it  reaches  the  brushes  where  there 
are  two  paths  presented  for  its  flow  what  takes 
place  ? 

The  current  divides  at  the  brushes,  one  por- 
tion going  through  the  shunt  and.  the  other  go- 
ing to  the  main  circuit,  the  division  being  in  pro- 
portion to  the  relative  resistances  of  the  two  cir- 
cuits. 

128 — Explain  the  division  of  current  between 
two  circuits? 

Take,  for  example,  two  circuits,  A  and  B,  on 
a  shunt  to  the  other.  A  has  a  resistance  of  1 
and  B  of  2.  B  having  double  the  resistance  of 
A  will  get  only  half  as  much  current  because  A 
offers  a  path  twice  as  easy  as  B  to  the  flow  of 
the  current.  If  the  resistance  of  A  is  increased 
to  2,  or  that  of  B  is  decreased  to  1,  the  resistance 
of  both  paths  is  then  made  equal,  and  con- 
sequently the  current  would  divide  equally  be- 
tween the  two  circuits.  The  answer  to  question 
126  is  applicable  to  either  of  the  two  circuits. 

*  Copyrighted. 


129 — Is  the  working  current  variable  or  steady 
in  quantity  ? 

Within  certain  limits  it  is  maintained  steady. 

130  —  In  answer  to  question  No.  124  it  is 
stated  that  the  current  flowing  around  the  field 
magnets  is  usually  variable;  how  is  this  state- 
ment reconciled  with  the  last  (answer  to  ques- 
tion 129)  ? 

Question  No.  129  and  its  answer  refer  to  the 
current  on  the  ouiside  or  lamp  circuit,  while 
question  No.  1  24  and  its  answer  refer  to  the  por- 
tion of  the  current  flowing  around  the  field  mag- 
nets. 

131 — Explain  how  it  is  that  the  current  going 
around  the  field  magnets  may  vary  whie  the 
main  current  is  kept  up,  both  circuits  being  con- 
nected to  common  terminals? 

The  working,  or  main  circuit,  requires  a  cer- 
tain amount  of  current :  of  the  current  generated 
in  the  armature  a  certain  proportion  flows 
through  the  field  magnets  in  the  shunt  to  main- 
tain the  current  at  that  point  Now  should  there 
be  any  increase  of  resistance  in  the  main  cir- 
cuit, as  by  turning  on  more  lamps,  for  instance, 
the  increased  resistance  diverts  more  of  the  origi- 
nal current  through  the  shunt.  This  increased 
current  produces  a  denser  magnetic  field  which, 
in  turn,  causes  an  increased  production  of  cur- 
rent in  the  armature  to  meet  the  additional  de- 
mand for  current.  It  must  be  remembered  that 
this  self-regulating  action  takes  place  only  with- 
in certain  limits. 

132 — In  case  the  shunt  circuit  should  become 
broken  what  would  be  the  result  ? 

The  main  circuit  would  be  entirely  deprived 
of  current. 

133— Why? 

Because,  there  being  no  current  in  the  shunt, 
no  magnetic  field  could  be  produced,  and  in  the 
absence  of  a  magnetic  field  no  current  could  be 
generated  in  the  armature. 

134 — If  a  break  should  occur  in  the  main  cir- 
cuit what  would  be  the  effect  ? 

The  entire  current,  generated  by  the  armature, 
would  then  find  a  path  through  the  shunt. 

135 — What  would  be  the  effect  of  that? 

If  the  entire  current  were  suddenly  turned  into 
the  shunt  there  would  be  great  danger  of  injur- 
ing the  machine. 

136 — In  what  manner  would  the  machine  be 
injured  and  from  what  cause  ? 

The  great  increase  in  current  around  the  field 
magnets  and  in  the  armature  coils  would  gene- 
rate great  heat  which  would  burn  and  destroy  the 
insulation  of  those  parts. 

( To  be  continued. ) 


The  Rovello  Electrolytic  Process  for  Ex- 
tracting Copper. — The  cupriferous  water  obtain- 
ed in  the  process  of  roasting  copper  pyrites  in  the 
liianufacture  of  sulphuric  acid  is  usually  treated 
with  iron  filings,  which  precipitate  the  copper  in 
the  condition  cf  an  impure  mass  containing  about 
75  per  cent,  of  copper,  which  it  is  necessary 
afterwards  to  compress,  dry,  melt,  and  refine. 
The  object  of  M.  Rovello's  process  is  toelectroljze 
this  cupriferous  water  in  such  a  manner  as  to 
precipitate  the  copper  in  such  a  form  as  to  render 
it  immediately  u-eful.  His  apparatus  consists 
essentially  of  a  large  Daniell  battery,  the  electro- 
negative elements  of  which  are  of  sheet  or  cast- 
iron,  instead  of  zinc,  and  are  separated  from  the 
copper  plates  by  porous  partitions.  The  electro- 
motive force  of  an  element  of  this  kind  (iron- 
copper)  being  about. 6  volts,  a  current  of  200 
amperes  should  be  obtained  with  a  battery  of  an 
internal  resistance  of  .003  ohms,  capable  of  pre- 
cipitating (at  the  rate  of  1. 19  grammes  per  ampere 
hour)  6  kilogrammes  ( 1 3lbs. )  of  copper  per  hour. 
In  order  to  lower  the  internal  resistance  to  .003 
ohms,  it  is  necessary  to  u«e  electrodes  with  large 
surfaces  and  diaphragms  of  very  low  specific  re- 
sistance. The  electrolytic  batteries  are  built  up 
of  a  series  of  wooden  frames  separating  the  cath- 
odes from  the  anodes  by  membranes  of  parchment. 
The  anodes  and  cathodes  are  respectively  fasten- 
ed together  by  bars  of  copper.  The  frames  and 
parchments  are  pierced  by  four  holes,  in  which 


are  inserted  four  tubes.  Two  of  these  tubes 
communicate  with  the  even  elements  and  a  funnel, 
and  the  other  two  with  the  odd  elements  and  a 
second  funnel.  The  cupriferous  liquid  is  poured 
in  in  narrow  steam  and  passes  through  into  the 
cathode  compartments,  and  the  solution  of 
sulphate  of  iron  is  poured  into  the  anode  com- 
partments. These  liquids  escape  separately  by 
the  overflow  pipes.  The  weakened  solution  of 
sulphate  of  copper  may  afterwards  be  completely 
exhausted  in  a  second  apparatus.  The  operation 
is.  carried  on  without  help  from  any  SLKirce  of 
electricity  other  than  the  baths  themselves, 
which  are  short-circuited. 


THE     FRANKFORT     ELECTRICAL    EXHI- 
BITION. 


We  are  informed  that  boilers  and  engines  with 
a  capacity  of  about  2,200  horse-power  have 
already  been  put  down  at  this  Exhibition  says 
the  London  Electrician.  The  dynamos  are  also 
in  position.  These  will  supply  1,000  arc  lights 
and  about  10,000  incandescents.  It  is  expected 
that  the  lighting  will  far  surpass  anything  that 
has  hitherto  been  accomplished,  and  several 
novel  and  surprising  effects  will  be  shown. 
Besides  showing  the  great  advance  which  the 
electrical  trades  have  made  since  the  Vienna 
Exhibition,  an  endeavor  will  be  made  to  arouse 
more  public  interest  in  this  industry.  The 
Elektriziteits  Maatschappij,  Systeem  de  Khotin- 
sky,  Gelnhausen,  besides  accumulators  and  a 
collection  of  apparatus  for  installation  work,  will 
also  during  the  time  the  Exhibition  is  open  show 
the  exceedingly  interesting  method  by  which 
incandescent  lamps  are  manufactured.  Visitors 
will  thus  be  able  to  watch  the  details  of  the 
processes  for  making  the  carbon  filaments  and 
turning  out  the  completed  lamps. 

With  regard  to  the  projected  transmission  of 
175  horse  power  from  Lauffen-on-the-Neckar  to 
the  Exhibition,  and  the  use  of  a  potential  of 
30,000  volts  for  the  purpose,  Herr  Popp  writes 
to  the  Finanz  Herald  as  follows  : — 

"  I  have  for  some  time  past  experimented  with 
currents  at  tensions  up  to  20,000  volts,  and  have 
arrived  at  the  conclusion  that  the  use  ofpressures 
of  over  15,000  volts  must  always  be  attended  by 
very  heavy  losses  partly  due  to  the  leakage  from 
one  conductor  to  the  other  by  way  of  the  insula- 
tors, and  partly  by  direct  loss  through  the  air. 
At  15,000  volts  these  losses  in  damp  weather 
assume  very  important  magnitudes.  Leaving 
these,  however,  entirely  out  of  the  question,  I 
find  that  the  resistance  of  the  conductor  itself 
will  occasion  a  fall  of  potential  of  over  4,000 
volts,  when  a  pressure  of  15,000  volts  is  used, 
so  that  15,000  volts  at  Lauffen  will  only  give 
11,000  volts  available  at  Frankfort.  Moreover, 
the  difficulties  of  working  out  in  an  efficient 
manner  so  vast  a  project  will  certainly  prove  in- 
superable. I  therefore  regard  it  as  absolutely  in- 
credible that  the  Berlin  Allgemeine  Elektrici- 
tats  Gesellschaft  are  seriously  contemplating 
the  undertaking.  I  am  confirmed  in  this  view  by 
the  demand  which  the  company  makes  for  a  cop- 
per conductor  350  km.  long  (outgoing  and  re- 
turn) and  5  mm.  diam.  to  be  provided  them. 
Such  a  conductor  would,  as  you  have  remarked, 
cost  quite  100,000  marks  G^5,oco),  and  there  is 
also  the  possibility  that  the  necessary  poles 
could  not  be  obtained.  Even  if  some  firm 
would  furnish  this  free  of  cost  by  way  of  an  ex 
hibit,  I  am  still  convinced  that  the  local  authori- 
ties would  refuse  to  allow  the  conductor  to  cross 
their  land,  either  on  the  ground  of  danger  or  of 
interferences  with  telephone  and  telegraph  lines, 
and  that  the  Allgemeine  Elektricitats  Gesell- 
schaft relied  on  something  of  this  kind  happen- 
ing when  they  made  their  offer." 

The  Gas  of  Cork.  —  In  the  course  of  a  judg- 
ment at  the  recent  Cork  Assizes,  on  a  dispute 
about  some  gas  burners  Mr.  Justice  Gibson 
said,  "Cork  gas  appears  to  be  a  peculiar  article, 
odoriferous,  and  giving  a  sickly  and  insufficient 
light." 
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Curves  12  and  13  show  the  potential  differ- 
ence curves  when  the  cells  had  acquired  a 
steady  state,  and  on  integrating  them  we  find  : 

Percentage 
Discharge.     Charge.       working  efficiency. 

Ampere-hours 91  96.8  .... 

Watt-hours  per  cell...  .   176.7  213.2  .... 

Quantity ....  94.1 

Energy 82.8 

We  see,  then,  that  a  week's  continuous  charg- 
ing and  discharging  of  these  cells  is  unable  t° 
compensate  for  the  harm  produced  by  their 
being  left  for  12  days  fully  charged.  The  two 
rests  of  10  days  and  12  days  respectively,  al- 
though followed  in  each  case  by  a  week's  con- 
tinuous charging  and  discharging,  have  reduced 
the  discharge  ampere-hours  by  10  per  cent., 
the  discharge  watt-hours  by  12  per  cent.,  the 
quantity  efficiency  by  3  per  cent. ,  and  the  energy 
efficiency  by  5  per  cent. 

Third  Rest. — The  cells  having  been  fully  charg- 
ed, a  third  rest  of  16  days  took  place.  On  the 
first  discharge,  at  the  normal  rate  of  10  amperes, 
the  ampere  hours  were  only  75.  After,  however, 
the  charging  and  discharging  at  the  normal  rates 
had  been  continued  for  three  days  and  nights, 
the  times  of  discharging  and  charging  became 
steady. 

Times  of  Successive 

Discharges.  Charges. 

8  h.      12  m.  9  h.     28  m. 

8  h.      17  m.  9  h.     35  m. 

8  h.     19  m.  9  h.     35  m. 

and  curves  14  and  15  show  the  working  values  of 
the  potential  difference  in  discharging  and  charg- 
ing.    Integrating  the  curves,  we  obtain: 

Percentage 
Discharge.     Charge.       working  efficiency. 

Ampere-hours 82.6  86.2  .... 

Watt-hours  per  cell. .. .    161. 3         190-5  .  ■•• 

Quantity 95.8 

Energy 84.7 

Fourth  Rest. — The  cells,  having  been  fully 
charged,  were  allowed  to  rest  for  16  days.'  Curve 
16  gives  the  values  of  potential  difference  ob- 
tained at  the  first  discharge,  and  curve  17  the 
values  of  the  potential  difference  obtained  imme- 
diately afterwards  in  charging.  Integrating  the 
former  curve,  and  comparing  its  area  with  the 
area  of  the  charge  curve  15  obtained  just  before 
the  rest,  we  find  : 

*         First  discharge  Last  charge  Percentage 

after  rest.  before  rest.  efficiency 

Ampere-hours 56.5  86.2  .... 

Watt-hours  per  cell.  .  .     110.5  '9P-S  •••• 

Quantity ....  65.5 

Energy 58 

If,  however,  we  compare  the  result  of  the  first 
discharge  after  the  rest  with  the  first  subsequent 
charge,  shown  in  curve  17,  we  find  : 

First  discharge     First  charge       Percentage 
aftei  rest.  after  rest.  efficient  y. 

Ampere-hours 56.5  71.1  .... 

Watt-hours  per  cell.  . .     110.5  '58-3  .... 

Quantity ....  79.6 

Energy 69.6 

The  cells  were  now  continuously,  without  in- 
termission, charged  with  the  normal  current  of 
9  amperes,  and  discharged  with  10  ;  the  dis- 
charge, as  before,  being  automatically  stopped 
when  the  potential  difference  per  cell  had  fallen 
to  1.8  volts,  and  the  charge  when  it  had  risen 
to  2.4  volts.  The  following  give  the  successive 
times  in  hours  and  minutes  in  which  the  cycles 
were  completed  : 

First  discharge  after  rest,  5I1.  40m. 

First  charge,  7I1.  54m. 
Second       "  «  7h.    6m. 

Second  "  8h.  30m. 
Third         -  »         7h.  31m. 

Third  "  8h.  51m. 
Fourth       "  "         yh.  29m. 

Fourth  '•  8h.  52m. 
Fifth  "  "        7h.  43m. 

Fifth  "  ah.  17m. 
Sixth        "  "        8h.   om. 


Sixth  "  9I1.  24m. 
Seventh    "  "         8h.    5m. 

Seventh  "  9h.  17m. 
Eighth      "  "         7h.  57m. 

Eighth     "         9I1.  20m. 

From  the  last  three  discharges  and  charges  we 
see  that  the  cells  have  arrived  at  a  steady  state, 
and  curves  18  and  19  show  the  steady,  or  work- 
ing values  of  the  potential  difference  for  these 
three  discharges  and  charges.  Integrating  the 
areas  of  these  two  sets  of  curves,  we  find  : 

Percentage 
Discharge.     Charge,      working  efficiency. 

Ampere-hours 80  83.8  .... 

Watt-hours  per  cell... .    156.9  184.6  .... 

Quantity .               955 

Energy ....  85 

=  Variation  of  temperature  during  discharge  and  charge. 


Hours  from  the  beginning  of  the  discharge  or  charge, 
CURVES   14   AND    1 5. 

Fifth  Rest. — The  cells  were  now  left  charged 
for  a  further  period  of  16  days.  Curve  20  gives 
the  values  of  the  potential  difference  obtained 
at  the  first  discharge  after  the  rest,  and  curve  21 
the  values  of  the  potential  difference  obtained 
immediately  afterwards  in  charging.  Integrating 
the  areas  of  these  curves,  we  have  : 

First  discharge     Last  discharge     Percentage 
after  rest.  before  rest.  efficiency. 

Ampere-hours 53.3  83.8  .... 

Watt-hours  per  cell. . .      104. 1  184.6  .... 

Quantity ....  63.6 

Energy 56.4 

First  charge 
after  rest. 

Ampere-hours 58.5  .... 

Watt-hours  per  cent 128.3 

Quantity ....  91. 1 

Energy ....  81. 1 

Continuous  charging  and  discharging  with 
the  normal  currents  between  the  normal  limits 
of  potential  difference  per  cell  gave  the  following 
times  for  completing  the  cycles  : 

Variation  of  temperature  during  discharge  and  charge. 


5 

Tim< 

in  hours  from  beginning  of  discharge 

or  c 

large. 

CURVE    17. 
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It  was  concluded  from  the  time  of  the  last  three 
charges  and  discharges  that  the  cells  had  ac- 
quired a  steady  state,  and  curves  22  and  23  show 
the  time  fall  and  the  time  rise  of  potential  differ- 
ence. Integrating  the  areas  of  these  curves,  we 
have  : 

Percentage 
Discharge.  Charge,    working  efficiency. 

Ampere  hours 76  78.3  .... 

Watt-hours  per  cell.  .  .       1495  173-2  ••■• 

Quantity ....  97.1 

Energy 86.3 

A  table  is  then  given  showing  a  resume  of  these 
results,  all  the  discharges  being  made  with  10 
amperes  until  the  potential  difference  cell  to  1.8 
volts  per  cell,  and  all  the  charges  being  made 
with  9  amperes  until  the  potential  difference  per 
cell  rose  to  2.4  volts.  Before  each  rest  the  cells 
were  charged  until  the  potential  difference  per 
cell  was  2  4  volts. 

From  the  table  it  is  seen  that  in  spite 
of  the  continued  charging  and  discharging 
at  the  end  of  each  rest,  there  is  a  steady  fall 
ing  off  in  the  quantity  capacity  from  101.9  am- 
pere-hours at  the  beginning  to  76  ampere  hours 
at  the  end,  and  in  the  energy  capacity  from  201.7 
watt-hours  to  149-5  watt-hours.  The  quantity 
and  energy  efficiencies,  97.1  and  86.3  per  cent, 
respectively,  at  the  end  are  the  same  as  at  the 
beginning.  Comparing  the  first  discharge  after 
each  of  the  16  days'  rest  with  the  last  charge  be- 
fore the  rest,  there  appears  to  be  a  loss  of  about 
36  per  cent,  in  the  ampere  hours,  and  about  43 
per  cent  in  the  watt-hours  ;  or,  since  the  nor- 
mal quantity  and  energy  efficiencies  tor  a  dis- 
charge immediately  following  a  charge  are  re- 
spectively 97  and  87  per  cent,  it  follows  that  the 
rest  of  16  days  causes  a  loss  of  about  33  per  cent. 
in  the  ampere-hours,  and  about  30  per  cent,  in 
the  watt-hours,  in  addition  to  the  losses  that  nor- 
mally occur  on  a  charging  immediately  followed 
by  a  discharging. 

From  all  that  precedes,  it  follows  that  the 
previous  history  of  an  accumulator  produces*an 
enormous  effect  on  its  efficiency.  If,  for  example, 
an  E.  P.  S.  accumulator  be  over  and  over  again 
carried  round  the  cycle  of  being  charged  up  to 
2.4  volts  per  cell  and  discharged  down  to  1.8 
volts  per  cell,  the  charging  and  discharging  cur- 
rents being  the  maximum  allowed  by  the  makers 
— viz.,  0.026  ampere  per  square  inch  in  charging, 
and  0.029  ampere  per  square  inch  in  discharg- 
ing— the  " working  efficiency"  thus  obtained  may 
be  97  per  cent,  for  the  ampere-hours  and  87  per 
cent,  for  the  watt-hours.  If,  on  the  contrary,  the 
cell  be  constantly  charged  up  before  being  tested, 
then  for  the  first  few  charges  and  discharges  be- 
tween the  above  limits,  and  with  the  same  cur- 
rent-density in  charging  and  discharging,  even 
the  energy  efficiency  may  be  as  high  as  93  per 
cent. ;  whe  eas,  if  the  accumulator  has  been  left 
for  some  weeks,  then,  although  it  was  left 
charged,  the  energy  efficiency  for  the  first  few 
charges  and  discharges  will  be  as  low  as  70  per 
cent. 

While,  on  the  one  hand,  our  tests  show  that 
continued  rests  of  a  charged  accumulator  appear 
to  be  far  more  serious  for  the  accumulator  than 
we  had  previously  imagined,  the  working  effi- 
ciency appears  to  be  higher  than  has  hitherto 
been  supposed,  since  we  believe  that  about  84 
per  cent,  efficiency  in  the  watt-hours  is  all  that 
the  advocates  of  accumulatois  ha\e  claimed  for 
them. 

The  smallness  of  the  first  discharge  after  a  rest 
might  be  due  either  to  a  kind  of  electric  short- 
circuiting  and  dissipation  of  the  energy,  or  to 
some  change  in  the  character  of  the  active  mate- 
rial converting  the  energy  perhaps  directly  into 
heat,  or  to  some  of  the  active  material  having 
become  disconnected  from  the  plaies  during  the 
rest,  and  having  fallen  down  to  the  bottom  of 
the  cell.  The  smallness  of  the  first  charge  sub- 
sequently to  the  first  discharge  after  the  rest, 
shows  that  mere  electrical  leakage  during  that 
time  has  not  been  the  cause  of  the  loss  of  energy, 
while  the  steady  increase  in  the  storage  capacity 
brought  about  by  a  series  of  charges  and  dis- 
charges tends  to  show  that  rest  brings  about  some 
change  in  the  nature  of  the  active  material. 


THE    ELECTRIC    AGE. 


In  all  the  tests  in  which  the  results  are  given 
in  the  preceding  table,  the  charge  and  discharge 
were,  as  already  stated,  terminated  when  the  P. 
D  per  cell  reached  a  fixed  value:  it  is,  therefore, 
possible  that  the  apparent  falling  off  in  the  capa- 
city of  the  cells  to  store  energy  may  be  due  to  a 
change  in  the  resistance  of  the  cells  produced  by 
the  rest.  For  a  change  in  the  resistance  of  the 
cells  will  change  the  terminal  P.  D.  for  a  given 
current  flowing  through  the  cells  without  there 
being  any  necessary  change  in  the  storage  capa- 
city. 

It  is.  therefore,  interesting  to  study  the  varia- 
tions in  the  shapes  of  the  P.  D.  curves.  8  to  23. 
First,  as  regards  the  charge  curves,  9  and  11  are 
convex  everywhere  to  the  axis  of  time,  except 
just  when  the  charging  is  commenced  ;  whereas 
15.  the  steady  working  charge  curve  after  the 
second  rest,  rises  much  more  rapidly  when  the 
P.  D.  cell  is  about  2.3  volts  than  is  the  case  in 
the  other  two  curves,  then  bends  over  and  be- 
comes concave  to  the  axis  of  time.  This  pecu- 
liarity in  curve  13  is,  we  notice,  not  very  strik- 
ing in  the  small  reproduction  of  this  curve  in  the 
text,  but  in  the  original  curves,  as  plotted  on 
large  sheets  of  squared  paper  from  the  results  of 
the  tests,  the  difference  between  curves  1 1  and 
13  is  very  noticeable. 

The  following  list  gives  tne  time  in  hours  and 
minutes  from  the  commencement  of  the  charging 
when  the  P.  D.  per  cell  reaches  2.2  volts  : — 

Curve   9,   7  h.  14  m.   Steady  working  charge  before  rests. 
"      11,   7  h.  32  m.        "    '         "  "     after  first  rest. 

"     1  ~,   7  h.  10  m.        "  "  "       "    second  rest. 

'"     «5.  5h.  36  m.       '«  "  "       "   third  rest. 

'*     i",   3  h.  54  m.  First  charge  after  fourth  re>:. 
"     19,  5  h.  43  m.  Steady  working  charge  after  fourth  rest. 
"     21,  4  h.  50  m_  First  charge  after  fifth  rest. 

23,  4  k  40  m.  Steady  working  charge  after  fifth  rest. 

It  is  clear,  then,  that  the  effect  of  a  series  of 
rests  is  to  cause  the  P.  D.  to  rise  much  more 
rapidly  in  subsequent  charges,  and  the  time 
curve  rise  of  P.  D.  still  remains  unusually  steep, 
although  at  the  end  of  every  rest  there  was  a 
prolonged  and  uninterrupted  series  of  charges 
and  discharges. 

Curves  16  and  20,  which  give  the  values  of 
the  P.  D.  for  the  first  discharges  after  the  fourth 
and  fifth  rest,  show  that  for  the  first  hour  from 
the  beginning  of  each  of  these  discharges  the  P. 
D.  rises  instead  of  falling,  as  is  the  case  in  normal 
1    discharges. 

If  the  rapid  fall  of  potential  difference  at  the 
commencement  of  a  discharge  be  due  to  a  dis- 
appearance of  gases  occluded  in  the  plates,  as 
some  have  supposed  —  or  if,   as  Dr.  Gladstone 

Land  Mr.  VY.  Hibbert  imagine,  the  charging  of  a 
cell  causes  the  acid  round  the  positive  plate  to 
become  denser  than  that  round  the  negative,  and 
the  mixing  of  the  denser  and  less  dense  acid  at 
the  commencement  of  the  discharge  causes  the 
potential  difference  to  fall — then  the  absence  of 
this  fall  at  the  beginning  of  a  discharge  after  a 
long  rest  would  be  explained  ;  but  neither  of 
these  theories  would  apparently  explain  the  rise 
of  the  potential  difference  obtained  by  us  at  the 
commencement  of  a  discharge  after  a  long  rest 
Indeed,  the  fact  that  it  required  two  discharges 
and  two  charges  after  a  long  rest  before  the  dis- 
charge curve  (the  third  after  the  rest)  acquired 
its  normal  form,  tends  to  show  that  this  rise  of 
potential  difference  at  the  commencement  of  the 
first  discharge  after  a  long  rest  is  due  to  some 
other  cause. 

Again,  Prot  Duncan  and  Mr.  H.  Wiegand 
have  shown  in  their  communication  that  the 
diffusivity  of  the  sulphuric  acid  into  the  plugs  is 
greatest  at  the  end  of  the  charge,  and  least  at  the 
end  of  the  discharge.  Hence,  if  it  be  the  dif- 
fusing out  of  the  strong  sulphuric  acid  from  the 
plugs  of  the  positive  plate  that  causes  the  rapid 
fall  of  E.  M.F.  on  breaking  the  charging  circuit 
at  the  end  of  a  charge  (see  Figs.  3,  4,  and  11), 
one  would  hardly  expect  that  it  would  be  at  the 
end  of  a  discharge,  when  the  diffusivity  of  the 
acid  in  the  plugs  was  a  minimum,  that  the  rise 
of  E.M.F.  on  breaking  the  discharge  circuit 
would  be  most  rapid,  but  that  numerous  experi- 


ments have  shown  us  to  be  the  case.  In  fact, 
curve  No.  8,  Fig.  1 1.  shows  that  towards  the  end 
of  the  charge  the  E.M.F.  falls  from  2.298  to 
:  2-4  volts  in  20  seconds,  after  breaking  the 
charging  circuit,  and  similar  curves  that  we  have 
drawn  from  our  experiments  on  the  time  rise  of 
E.M.F.  on  breaking  the  discharging  circuit  show 
that  towards  the  end  of  the  discharge  the  E.M.F. 
rises  from  1. 95 1  to  1.970  volts  in  20  seconds,  the 
latter  rate  of  rise  being  almost  exactly  equal  to 
the  former  rate  of  fall. 

All  the  rests  already  referred  to  occurred  when 
the  cells  were  fully  charged  :  but  before  these 
long  rests  took  place  the  cells,  when  in  their  nor- 
mal state,  were  on  one  occasion  allowed  to  re- 
main discharged  for  34  minutes,  with  the  follow- 
ing result : 

Cells  in  Xormal  Stale. 

Time  taken  to  complete — 

Charging  1  ih.   38m. 
Discharging     ioh.    : 

Next         "         nh.  37m. 
Next         "  ioh.  12m. 

Next         "         nh.  37m. 
Next         "  ioh.  11m. 

Cells  here  remained  discharged  for  34  minutes. 

First  charging  after  rest,  lib.  50m. 
First  discharging  after  rest.  ioh.  15m. 

Next  charging  after  rest,  nh.  42m, 

These  results  emphasize  the  fact  that  accumu- 
lators are  damaged  if  left  discharged,  even  for  a 
short  time  :  and  it  was  for  this  reason  that  dur- 
ing the  whole  of  this  investigation  the  cells  were 
never  left  discharged  for  a  longer  time  than  was 
necessary  to  change  over  the  connections  from 
discharge -to  charge,  except  on  this  one  occasion, 
when  it  was  desired  to  ascertain  the  magnitude 
of  the  change  produced  by  leaving  the  cells  dis- 
charged for  a  short  time. 

It  is  interesting  to  notice  that  the  effect  of  dis- 
charging cells  too  low,  or  of  leaving  them  dis- 
charged, is  to  increase  the  times  required  for  the 
subsequent  chargings,  whereas  the  effect  of 
leaving  them  charged  is  to  diminish  the  times 
required  for  the  next  chargings. 

VIII. — Chemical  Action. 

Dr.  Frankland  has  shown  that  probably  the 
discharge  of  an  ordinary  accumulator  is  accom- 
panied by  the  formation  of  one  or  other,  or  both, 
of  the  new  lead  salts  which  he  has  isolated,  and 
which  have  the  formulae  (Pb3  S,  0IO)  and  (Pb; 
S.  0:j)  respectively.  And  he  concludes  that,  in 
view  of  the  great  difficulty  of  electrolytically 
splitting  up  the  well-known  white  sulphate  of 
lead  (PbSO.,  ),  this  sulphate  is  not  formed  in  the 
ordinary  discharge  of  the  accumulator,  and  is 
only  produced  when  the  cell  begins  "to  sul- 
phate.'" 

Prof  W.  Kohlrausch  and  C.  Heim  show  in 
their  paper  already  referred  to  that  the  observed 
variations  in  the  specific  gravity  of  the  liquid 
during  charge  and  discharge  agree  well  with  the 
very  simple  chemical  actions — 

Charge. 
Positive  Plate  — 

PbSO,  -f-»H,  0+ SO,  =  PbO,  -fzH5  SO, 
Negative  Plate — 

PbSOx  —  H.  =  Pb-fH2  SO, 

Discharge. 
Positive  plate — 

Pb02  -f  H2  SO,  -f-H.  =  PbSO,  -f  2IT  O. 
Negative  plate —  ' 

Pb-f  SO,  =  PbSO, . 

It  is  to  be  noticed,  however,  that  the  falling 
off  in  the  specific  gravity  during  discharge  is 
merely  a  test  of  the  amount  of  H,  S04  that  is 
converted  into  H,  O,  and  affords  no  criterion  as 
to  what  sulphate  of  lead  is  formed  by  the  SO, 
liberated. 

During  our  investigation  we  observed  the 
variation  in  the  specific  gravity  of  the  liquid 
during  about  100  charges  and  discharges,  and 
the  mean  of  this  large  number  of  the  fairly  con- 
sistent results  that  we  obtained  showed  that, 
with  the  accumulators  we  were  testing,  the  vari- 
ation  in   density   per  ampere-hour  was  about 


0.000.232.  Tnis  result  is  probably  right  to 
within  5  per  cent,  for  our  hydrometer  would 
read  accurately  to  about  0.001,  which  is  about 
5  percent  of 003.  the  total  change  in  specific 
gravity  observed  during  the  discharge;  and, 
therefore  as  each  result  is  correct  to  something 
like  5  per  cent  the  mean  of  a  hundred  results 
will  certainly  be  correct  to  within  5  per  cent. 

On  referring  to  tables  of  the  density  of  dilute 
sulphuric  acid,  we  find  by  plotting  the  results 
that  between  the  limits  we  are  concerned  with 
— 1.2  and  1. 17 — the  change  of  density  is  directly 
proportional  to  the  amount  of  SO,  taken  from 
the  solution  ;  and,  further,  that  to  produce  a 
change  in  density  of  o.or  at  150  C,  it  requires 
that  1  gramme  of  dilute  sulphuric  acid  of  density 
1.2  should  give  up  0.0126S  of  a  giamme  of  SO,. 
And  as  the  liquid  in  each  cell  weighed  about 
10.490  grammes  when  the  cell  was  charged  and 
the  density  1.2,  it  follows  that  the  weight  of 
SO,  liberated  per  ampere-hour  in  each  cell,  when 
calculated  from  the  variation  in  the  specific 
gravity,  must  equal — 
0.000232 

x  0.C1268  x   10,490  grammes, 

0.01 
or  3  086  grammes. 

Further,  the  electro-chemical  equivalent  of 
SO,  iso.coo4i4  grammes  per  coulomb;  and 
since  lead  sulphate  is  formed  on  both  the  posi- 
tive and  negative  plates  during  the  discharge, 
the  weight  of  SO,,  taken  out  of  the  liquid  per 
ampere-hour,  when  calculated  from  the  electro- 
chemical equivalent  of  SO„  must  be 

2  x  3,600  x  O.OCO414  =  3.041  grammes. 

These  two  results  show  a  close  agreement.  At 
the  same  time,  it  is  to  be  noticed  that  not  merely 
does  the  amount  of  SO,  liberated  per  ampere- 
hour  come  out  somewhat  higher  when  calculated 
from  the  mean  change  in  the  specific  gravity 
than  when  calculated  from  the  chemical  equiva- 
lent but  the  same  result  is  obtained  for  each 
separate  set  of  tests. 

Mr.  G.  H.  Robertson,  working  in  Dr.  Arm- 
strong's laboratory,  was  so  good  as  to  analyze 
the  sediments  that  fell  to  the  bottom  of  the  cells 
during  the  early  part  of  the  investigation,  when 
in  the  discharges  the  potential  difference  was 
allowed  to  fall  to  1.6  voits  per  cell.  The  mix- 
ture was  found  to  contain — 

An  indication  of  uncombined  metallic  lead, 

A  trace  of  antimony, 

40.9s  per  cent,  of  combined  lead         >    •  ^  pbo, 

6.35  •'  "         oxygen    |  "  J  tr^ 

34.63  "  "        lead         j  i.e..  50.74    "      "         PbS04 

5.36  "  "        sulphate  j  

10.75  "        oxygen    )  98.04 

so  that  1.96  per  cent,  consisted  of  metallic  lead, 
antimony,  and  dirt. 

The  composition  of  the  sediment  showed  a 
close  approximation  to  PbO, ,  PbS04 ,  which 
consists  of — 

44.  oS  per  cent  of  PbO, 
55.92    "       "         PbSO, 
PbO, ,  PbSO, ,  in  fact,  contains— 
76.33  per  cent,  of  Pb. 
5.91     "      "         S 
17.76    "      "         o 
and  the  sediment  contained — 

7-.  5S  per  cent,  of  Pb 
5-37     "       " 


18.0; 


O 


Dr.  Frankland's  salts  mav  be  represented  as 
PbO;  2(PbS0, )  and  2(PbO)  3(PbS0, )  respect- 
ively, whereas  the  analysis  of  the  deposit  in  our 
cells  showed  that  it  was  certainly  neither  of 
these  lead  salts,  but,  instead,  had  almost  the 
exact  composition  of  PbO, ,  PbSO.. . 

In  spite  of  the  accumulators  with  pasted 
plates  having  been  in  use  now  for  nine  years, 
the  chemical  action  that  takes  place  during  the 
different  stages  of  the  charge  and  discharge  has 
only  been  conjectured,  and,  odd  as  it  seems,  no 
decisive  experiment  appears  to  have  been  made 
to  settle  this  much  debated  question.  Various 
analysis  have  been  made  by  different  chemists 
of  salts  of  lead  acted  on  in  certain  ways  with 
sulphuric  acid,  but  apparently  not  of  actual  ac- 
cumulator plates  in  action. 

Te  be  Contuuud. 
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NEW  YORK  NOTES. 

The  Interior  Conduit  and  Insulation  Company 
will  conduit  the  old  Court  House  at  East  Cam- 
bridge, Mass. ,  for  the  reception  of  light  wires. 

The  Interior  Conduit  and  Insulation  Com- 
pany's  factory  at  541  West  34th  street,  was  gut- 
ted by  fire  early  on  the  morning  of  August  27th. 
The  factory  was  running  night  and  day  to  fill 
the  orders  for  the  conduits,  and  the  hands  were 
eating  their  midnight  lunch  when  the  fire  broke 
out  on  the  basement  floor.  In  less  than  five 
minutes  all  four  floors  were  ablaze,  and  the 
building  was  completely  gutted.  The  damage 
is  about  $25,000  which  is  entirely  covered  by  in- 
surance. The  factory  of  the  Bergman  Electric 
and  Gas  Fixture  Company  which  adjoins  that 
of  the  Interior  Conduit  and  Insulation  Com- 
pany, was  damaged  to  the  extent  of  about  $2,000. 
The  origin  of  the  fire  is  as  yet  a  mystery. 

The  fire  which  partially  destroyed  the  34th  street 
factory  of  the  Interior  Conduit  and  Insulation  Co. 
started  in  the  drying  rooms  and  after  burning  many 
thousand  feet  of  green  or  untreated  underground 
tube  and  effecting  the  destruction  of  the  under- 
ground curing  apparatus  was  checked  so  that  the 
output  of  underground  conduits  will  only  be  tem- 
porally restricted.  The  company  having  kept  the 
original  factory  in  West  27th  st.  on  Interior  Conduit 
Work  this  branch  of  the  business  will  not  be  in- 
terrupted and  with  the  aid  of  additional  temporary 
factory  facilities  secured  in  that  neighborhood  the 
company  will  be  enabled  to  aid  the  underground 
department  materially.  The  burned  building  will 
be  immediately  rebuilt  and  a  new  structure  seven 
stories  high  will  be  added.  This  will  more  than 
double  the  present  accommodations  and  enable  the 
company  to  keep  pace  with  the  extraordinary 
demand  made  upon  it. 

The  Western  Union  Telegraph  Company,  at 
195  Broadway,  are  now  using  1, 500  cells  of  Edison- 
Lalande  battery.  The  phenomenal  success 
of  the  Edison-Lalande  battery  in  all  its  applica- 
tions has  led  to  the  production  of  another  type  of 
cell,  for  small  light  plants.  A  few  weeks  ago  we 
mentioned  the  fact  that  experiments  were  being 
made  in  this  line  at  the  Edison  laboratory,  and 
the  special  lighting  cell  is  the  outcome.  The 
new  cell  will  give  a  1,300  ampere-hour  current, 
and  12  or  14  of  these  cells  will  give  a  beautiful 
and  brilliant  light  for  house  use.  These  bat- 
tery plants  are  not  intended  to  take  the  place  of 
other  methods  of  house  illumination,  but  for 
temporary  work,  such  as  the  lighting  of  halls, 
closets,  stables,  etc.  A  special  pamphlet  on 
electric  lighting  by  means  of  these  cells  is  in 
course  of  preparation,  and  will  give  every  fact  in 
connection  with  the  same. 

Mr.  James  F.  Kelly  of  19  Dey  St,  manager  of 
the  Wire  Department  of  the  Edison  General  Elec- 
tric Company,  is  in  Chicago  on  company  business. 

The  Board  of  Electrical  Control  has  officially  de- 
clared that  subsidiary  subway  ducts  mean  ducts  to 
connect  a  builjing  with  the  main  wire  ducts  on 
the  same  street.  On  the  part  of  the  United  States, 
the  Brush,  and  the  Mount  Morris  Companies  an 
application  was  made  to  the  Board  of  Electrical 
Control  for  subways  in  the  same  streets  where  room 
has  been  assigned  to  the  Edison  Company.  This 
was  ordered,  and  ducts  will  also  be  provided  for 
such  other  companies  as  apply  before  Sept.  4. 
Orders  for  subways  were  issued  to  the  Construction 
Company  in  Old  slip,  Exchange  place,  South  st., 
Front  street,  Water  street,  Worth  street,  Park  street, 
Centre  street,  Elm  street,  Duane  street,  William 
street,  North  William  street,  New  street,  Pearl  st., 
Stone  street,  Forty-third  street,  and  Fifth  avenue.  ' 

Reports  of  violations  of  the  rules  by  ticker  and 
telephone  companies,  which  have  been  stringing 
unauthorized  wires,  were  followed  by  an  order  by 
the  Board  of  Electrical  Control  that  they  explain 
or  have  their  wires  cut  down  and  their  privileges 
restricted.  R.  J.  G. 

Electric  Road. — Allentown  and  Bethlehem, 
Pa.,  are  warm  on  the  subject  of  constructing  an 
electric  road  between  the  two  points. 


A  Chinese  Telephone. — A  recent  dispatch 
from  San  Francisco  is  calculated  to  bear  Bell 
telephone  stock,  but  as  the  stockholders  do  not 
yet  show  any  signs  of  going  to  the  poorhouse 
soon,  the  stay  may  reasonably  be  set  down  as 
based  on  very  unstable  ground.  It  is  to  the 
effect  that  a  Chinaman  has  perfected  a  telephone 
which  is  not  an  infringement  on  the  Bell 
patents.  The  telephone  company  discovered 
its  existence  while  looking  into  the  cause  for  so 
many  requests  for  the  removal  of  their  instru- 
ments. The  description  of  this  new  telephone 
is  very  meagre  and  unsatisfactory,  but  the  re- 
port states  that  Wah,  which  is  the  name  of  the 
Chinaman,  is  rushed  with  orders,  and  as  soon 
as  they  are  filled  the  telephone  company  is  re- 
quested to  remove  their  instruments. 

Electricity  and  Clams. — The  annual  clam- 
bake of  the  American  Electrical  Works,  of 
Providence,  R.  I.,  took  place  on  August  23d. 
This  event  is  becoming  quite  an  institution  in 
the  East,  and  more  and  more  electricians 
patronize  it  each  year.  The  programme  on  this 
occasion  consisted,  besides  eating  clams,  of  a 
banquet,  base  ball,  foot  ball,  target  shooting, 
and  many  other  forms  of  out-door  sports.  Many 
well-known  electrical  peop'e  attended  the 
festivities,  among  them  being  P.  H.  Alexander, 
of  New  York  ;  A  V.Garratt,  Boston  ;  J.  J.  Carty, 
New  York;  George  L.  Bowen,  Elgin,  111.; 
Robert  Stewart,  of  Elizabeth,  N.  J.;  and  O.  E. 
Madden,  New  York.  Many  prominent  tele- 
graph officials  were  also  present,  including 
Captain  Trott,  of  the  Commercial  Cable  Com- 
pany's steamer,  "Minia." 

Seen  at  the  Convention. — Mr.  Wm.  A.  Cun- 
ningham, of  Philadelphia,  exhibited  at  the  re- 
cent Electric  Light  Convention,  some  fine  speci- 
mens of  a  mineral  for  insulating  purposes.  In 
appearance  it  resembles  black  marble,  but  we 
are  informed  it  can  be  worked  into  any  shapes 
such  as  brass  covers  for  switches,  switch  boards, 
cut-outs,  etc.,  and  will  lake  the  place  of  porcelain, 
being  much  cheaper.  The  above  gentleman 
controls  the  market  for  this  article,  and  took 
some  good  orders  from  prominent  electrical  peo- 
ple in  attendance  at  the  convention. 

Census  of  Street  Railways. — The  Superinten- 
dent of  Census  issued  a  bulletin  which  presents 
some  interesting  figures  about  the  street  railways 
in  the  cities  having  a  population  of  50,000  each 
or  over.  Fifty-six  cities  have  been  included  in 
this  census.  In  1880  these  cities  had  a  mileage 
of  1,689  while  in  1889  they  had  3, 150.  Thetotal 
track  mileage  assigned  to  the  five  leading  cities 
is  :  New  York,  368 ;  Chicago,  365  ;  Boston, 
329;  Brooklyn,  324  ;  Philadelphia,  324.  The 
motive  power  of  the  total  mileage  is  distributed 
thus:  Animal  power,  2,351;  electricity,  260; 
cable,  255  :  steam  (elevated  roads),  61 ;  steam 
(surface  roads),  221;  total,  3,150.  Scranton. 
Pa.,  is  the  only  town  in  the  list  that  has  nothing 
but  electricity.  Boston,  however,  has  four  electirc 
lines,  with  49  miles  for  Scranton's  23.  San 
Francisco  leads  in  cable  lines,  with  47  miles. 

Breslau. — The  Town  Council  has  decided  to 
grant  1  million  marks  ($250,000)  for  the  erection 
of  a  central  station.  The  project  of  Messrs. 
Siemens  and  Halske  will  probably  be  accepted. 
The  central  station  will  at  first  have  a  capacity 
of  8,000  lamps,  to  be  afterwards  increased  to 
30,000.  Continuous  currents  will  be  used,  and 
the  lamps  within  a  radius  of  1,200  metres  will 
be  fed  directly  from  the  machines.  Outside  the 
limit,  the  system  will  be  supplied  by  accumula- 
tors charged  during  the  day. 

Electric  Railways  in  Toledo. — After  a  good 
deal  of  hesitation  an  electric  road  has  been  es- 
tablished in  Toledo,  Ohio.  The  line  covers 
16^  miles  of  streets,  and  the  entire  system  will 
be  in  full  operation  by  October  1st. 

Electric  Railways. — On  August  1st  there 
were  223  electric  railways  in  operation  and  un- 
der contract  in  the  United  States  and  4  in  Canada. 
There  are  44  Cable  roads  in  the  United  States. 


ELECTRIC  TRACTION  IN   SWITZERLAND. 

A  correspondent  of  a  London  contemporary 
gives  the  following  description  of  a  very  inter- 
esting electrical  tram  line  for  the  conveyance  of 
passengers  to  the  summit  of  the  Ronchberg, 
which  was  recently  opened  at  Salzburg. 

lo  an  almost  perpendicular  declivity  of  the 
Ronchberg  there  is  affixed  a  cable  line,  worked 
by  electricity,  with  an  exactly  vertical  track  of  the 
cars.  The  considerable  height  of  the  installa- 
tion (75  metres)  and  the  extensive  arrangement 
for  the  electric  working,  secure  for  the  underta- 
king a  significance,  though  in  its  nature  and 
outward  form  the  name  "passenger  convey- 
ance," in  the  sense  of  the  lifts  at  hotels,  would 
be  most  suitable. 

As  far  as  the  shore  of  the  Salzbach  the  specta- 
tor perceives  the  slender  iron  framework  of  the 
line,  with  a  double  track  for  an  ascending  and  a 
descending  seat.  The  lower  station  contains, 
in  addition  to  the  entrance  and  departure  plat- 
forms, the  battery  chamber,  containing  126  ac- 
cumulators of  large  make,  supplied  bytheSwiss 
Oerlikon  firm,  and  which  supply  the  electrical 
energy  required  for  the  ascent.  The  electricity 
for  charging  the  accumulators  is  supplied  by  the 
dynamos  of  the  Salzburg  electiical  works,  which 
have  been  in  operation  for  some  years.  For  this 
purpose  a  special  cable  lead  has  been  laid  down, 
so  that  the  accumulators  can  be  charged  during 
the  daytime,  when  the  dynamos  are  not  required 
for  the  supply  of  light.  It  is  therefore  hoped 
that  this  installation  will  considerably  increase 
the  remunerative  character  of  the  works. 

At  the  upper  station  is  the  electromotor  which 
acts  by  a  simple  transfer  to  rollers  placed  in  jux- 
taposition, over  which  runs  the  bearing  rope  of 
the  traveling  seats. 

The  entire  installation  has  been  executed  by 
the  firm  Siemens  &  Halske,  who  constructed  the 
Salzburg  electiical  works,  and  then  handed  them 
over  to  a  limited  liability  company.  The  height 
of  the  lift,  as  already  signified,  is  75  metres,  the 
weight  of  a  travelling  seat  is  1,200  kilos.  Each 
seat  can  accommodate  12  passengers,  who  in  a 
few  moments  can  be  raised  to  the  summit  of  the 
Ronchberg. 

The  fare  proposed  is  20  kreuzers  each  person 
for  the  ascent  and  10  for  the  descent,  which, 
with  regard  to  the  small  distance  traversed,  can- 
not be  regarded  as  very  moderate.  A  restau- 
rant and  an  extensive  park  are  projected  on  the 
level  of  the  upper  station. 

Electrical  Indicator  of  Explosive  Gases. — Mr. 
Eduard  Stern,  of  Cologne,  has  brought  out  an 
apparatus,  which  indicates  with  safety  the  ac- 
cumulation of  explosive  gases  in  the  atmosphere 
of  rooms.  It  consists  of  an  external  porous  clay 
cylinder  which  contains  a  thin  metal  membrane 
capable  of  upward  movement.  Just  above  the 
membrane  is  a  contact  screw.  When  explosive 
gases  begin  to  accumulate,  they  pass  through 
the  porous  cylinder  and  gradually  raise  the  mem- 
brane until  it  comes  into  contact  with  the  screw. 
This  completes  an  electric  circuit  and  sets  in 
operation  a  set  of  electric  bells.  The  contact 
screw  is  very  sensitive  and  may  be  adjusted  to 
any  degree,  according  to  local  circumstances. 
The  apparatus  is  also  applicable  as  a  fire  alarm 
and  may  be  fitted  in  any  convenient  spot. 

An  Explanation. — In  our  issue  of  August  2d, 
last,  we  published  an  article  entitled  "A  method 
of  Localizing  Partial  or  Dead-Earth  Faults  in  In- 
sulated Conductors,"  and  erroneously  gave 
credit  for  the  same  to  another  paper  than  the 
right  one.  The  article  was  taken  Irom  the 
London  Electrician,  for  which  that  paper  should 
have  received  the  credit. 

Burned  Telephones. — St.  Joseph,  Mo.,  re- 
cently suffered  a  loss  of  300  telephones  during  a 
thunderstorm.  There  is  such  a  cry  against 
electric  light  and  railroad  wires,  because  when 
telephone  wires  become  crossed  with  them  the 
telephones  are  burned  out.  Why  don't  some 
raise  a  cry  against  lightning? 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS  ISSUED  AUGUST  1 2, 
1S90. 


E.   B. 
Re- 


433,948.  Electric  Conductor  Terminal.  Char- 
les A.  Lieb.  New  York,  N.Y.    Filed  May  5,  1890. 

433. 98 r.     Telephone.     Edward   Davis,    Cam- 
bridge,   Mass  ,   assignor   of  one-half   to 
Welch,  same  place.     Filed   Nov.  19,  1885 
newed  Feb.  14.  1  S 

434.007.  Machine  for  Covering  Insulated 
Conducting  Wire  with  Lead.  Lewis  W.  Tracy, 
New  York.  N  Y. ,  assignor  of  one-half  to  James 
E.  Granniss,  same   place.     Filed  May  28,  1890. 

434.008.  Machine  for  Covering  Insulated 
Conductin^-Wre  with  Lead.  Lewis  W.  Tracy, 
New  York,  N.  Y. ,  assignor  of  one-half  to  James 
E.  Granniss,  same  place.     Filed  May  28,  1890. 

434,011.  Yertically-Adjustable-Dynamo  Sup- 
port. Thos.  Wrigley,  Oak  Park,  assignor  of  one- 
half  to  Francis  B.  Badt,  Chicago,  111.  Filed  Mav 
8,  1890. 

434, ci-.  Method  of  Welding  Meta's  by  Elec- 
tricity. Herbert  E.  Fowler,  New  Haven,  Conn., 
assignor  of  one  half  to  D.  T.  Hedges,  Sioux  City, 
Iowa.     Filed  Nov.  15,  1889. 

434,024.  Electro-Therapeutic  Appliance.  Gus- 
tav  Monrath  and  William  M.  Gibbons,  Chicago, 
111.,  assignors,  byc'ire.t  and  mesne  assignments, 
to  said  Gibbons  and  Charles  C.  Bateson,  same 
place.     Filed  Dec.  3,  1887. 

434.030.  Electric  Railway.  Rudolph  M.  Hun- 
ter, Philadelphia,  Pa.,  assignor,  by  mesne  as- 
signments, to  the  Thomson  Houston  Electric 
Company,  Boston,  Mass.     Filed  Oct  4,  1886. 


434>I65. — SUBWAY    FOR    ELECTRIC    CONDUCTORS. 

434.032.  Ammeter  and  Voltmeter.  Gustav 
Pfannkuche,  New  York,  N.  Y.,  assignor  to  the 
Bush  Electric  Company,  same  place.  Filed 
May  5,  1886 

434.036.  Trollev  for  Electric  Railwav.  Jos- 
eph H.  Wehrle,  Newark,  N.  J.  Filed  Oct  9, 
1889. 

434,038.  Automatic  Electric-Lamp  Hanger 
and  Switch.  Oscar  B.  White,  Cleveland,  Ohio. 
Filed  Feb.  15,  1890. 

434,076.  Underground  Electric  Conduit.  Franz 
G.  C.  Zopke,  Berlin,  Germanv.  Filed  Dec  21, 
1889. 

431,087.  Electric  Rail-Connector.  Charles 
A.  Lieb,  New  York,  N.  Y.     Filed    May  5,  1890. 

434,096.  Rotating  Part  of  Dynamos  and  Mo- 
tors. Elmer  A.  Sperry,  Chicago,  111  ,  assignor 
to  the  Sperry  Electric  Company,  of  Illinois. 
Filed  Sept.  9,  1889. 

43*i  1 33-  Method  of  and  Apparatus  for  Burn- 
ing Holes  in  Metal.  William  P.  Kookogey, 
Brooklyn,  N.  Y,  assignor  to  the  Kookogey  Elec- 
tric Company.     Filed  Apr.  25,  1890. 

434,144-  Electric  Insulator.  John  K.  Dun- 
bar, Austin,  Tex.     Filed  Feb.  6,  1890. 

434,147-  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Elec- 
tric Car  Company  of  America,  same  place.  Ori- 
ginal application  fi'ed  June  9,  1886.  Divided 
and  this  application  filed  Apr.  n,  1890. 

434,148.  Electrically  Propelled  Vehicle. 
Rudolph  M.  Hunter,  Philadelphia,  Pa. .assignor 
to  the  Thomson- Houstm  Electric  Company,  of 


Connecticut.  Original  application  filed  Apr.  28, 
1886.  Divided  and  application  filed  May  22, 
1S89.  Again  divided  and  this  application  filed 
July   16,  189:. 

434,149.  Cut-Out  and  Connection  for  Electri- 
cal Apparatus.  Charles  S.  Klein,  New  York.  N. 
Y.     Filed  June  6,  1890. 

434151-  Switch  for  Electric  Circuits.  Philip 
Lange,   Pittsburg,  and  Oliver  B.  Shallenberger, 


434,199. — CONNECTOR     FOR     SECONDARY     BATTERIES. 

Rochester,  ass:gnors  to  the  Westinghouse  Elec- 
tric Company,  Pittsburg,  Pa.  Filed  Sept.  1, 
1887.  Patented  in  England,  France,  Belgium, 
Italy. 

434,152.  Switch  for  Electric  Circuits.  Philip 
Lange,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house  Electric  Company,  same  place.  Filed 
Sept  1,  1S87.  Patented  in  England,  Belgium, 
Italy,  and  in  France. 

434,154.  Electric  Indicator.  Philip  Lange, 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  Company,  same  place.  Filed  May  15, 
1890. 

434,159.  Incandescent  Electric  Lamp.  Al- 
bert L.  Reinmann,  Allegheny,  assignor  to  the 
Westinghouse  Electric  Company,  Pittsburg,  Pa. 
Filed  Nov.    14,  1889. 

434.162.  System  of  Electrical  Distribution. 
Oliver  B.  Shallenberger,  Rochester,  and  Henry 
M.  Pyllesby,  Pittsburg,  assignors  to  the  West- 
inghouse Electric  Company,  Pittsburg,  Pa. 
Original  application  61ed  Jan.  21,  1888.  Divi- 
ded and  this  application  filed  Apr.  9,  18S8. 

434.163.  Protector  for  Electric  Machines. 
Lewis  B  Stillwell,  Pittsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  Company,  same  place. 
Filed  Sept.  2,  1889. 

434.164.  Case  for  Electrical  Apparatus. 
Charles  A.  Terry.  Pittsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  Company,  same  place. 
Filed  June  28,    1889. 

434.165.  Subway  for  Electric  Conductors. 
George  Westinghouse,  Jr.,  Pittsburg,  Pa.  Filed 
Mar.  15,   1890. 


434,206. ARMATURE    FOR    DYNAMOS. 

434.166.  Electric  Arc  Interrupter.  Alexander 
Wurts,  Pittsburg,  Pa  ,  assignor  to  the  Westing- 
house Electric  Company,  same  place.  Filed 
Dec.  7,  1889. 

434.167.  Lightning  Arrester.  Alexander 
Wurts,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house Electric  Company,  same  place.  Filed 
Jan.  16,  1890. 

434,16s.  Safety  Fuse  for  Electric  Circuits. 
Alexander  Wurts.  Pittsburg,  Pa  ,  assignor  to  the 
Westinghouse  Electric  Company,  same  place. 
Filed  May  12,  1890. 


434.169.  Electric  Safety  Fuse  Box.  Alexan- 
der Wurts,  Pittsburg,  Pa.,  assignor  to  the  West- 
inghouse Electric  Company,  same  place.  Filed 
May  12,  1890. 

434.170.  Lightning  Arrester.  Alexander 
Wurts,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house Electric  Company,  same  place.  Filed 
May  15,  1890 

434,175-  Electric  Arc  Lamp.  William  E. 
Cady,  Corry,  Pa.     Filed  Mar.  27,  1890. 

434,180.  Electro  Motor.  Theodore  M.  Foote, 
Boston,  Mass.     Filed  July  18,  1889. 

434,199-  Connector  for  Secondary  Batteries. 
James  K.  Pumpelly,  Chicago,  111.,  assignor  to 
D'Estaing  S.  Covert,  same  place.  Filed  Mar. 
19,  1889 

434,206.  Armature  for  Dynamos.  Albert 
Schmid,  Allegheny,  as-ignor  to  the  Westing- 
house Electric  Company,  Pittsburg,  Pa.  Filed 
Dec.  7,  1889. 

434,224.  Secondary  Battery.  Henry  Wood- 
ward, Toronto,  Canada.     Filed  Apr.  11,  1890. 

434.261.  Printing  Telegraph.  Theodore  M. 
Foote,  Boston,  Mass.,  assignor  of  one-half  to 
Charles  J.  Pillsbury,  same  place.  Filed  July  27, 
1889. 

434  275.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. Original  application  filed  July  14, 
1885.  Divided  and  this  application  filed  Sept. 
11,  1889. 

434.276.  Current  collecting  Device  for  E'ec- 
tric  Cars.     Rudolph   M.    Hunter,    Philadelphia, 


434,224. — SECONDARY    BATTERY. 

Pa.,  a-signor  to  the  Thomson-Houston  Electric 
Company,  of  Connecticut.  Filed  Dec.  17,  1889. 
434,301.  Method  of  Making  Electrodes  for 
Secondary  Batteries.  Paul  Schoop,  Zurich, 
Switzerland.      Filed  Mar.  10,  1890. 

434,363.  System  of  Transportation  by  Elec- 
tricity in  Mines.  Elmer  A.  Sperry,  Chicago, 
111.,  assignor  to  the  Sperry  Electric  Company,  of 
Illinois.     Filed  April  12,  1889. 

434,37'-  Lightning  Arrester.  Alexander 
Wurts,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house Electric  Company,  same  place.  Filed 
May  12,  1890. 

434.376.  Secondary  Battery.  George  W.Coch- 
ran, New  York,  N.  Y.,  assignor  of  one-half  to 
Benjamin  Franklin,  same  place.  Filed  Dec.  14, 
1889. 

434,382-  Electro-Magnetic  Clutch.  Stanley 
C.  C.  Carrie,  Philadelphia,  Pa.,  assignor,  by 
mesne  assignments,  to  the  United  Gas  Improve- 
ment Company,  same  place.  Original  applica- 
tion filed  Apr.  11,  1890.  Divided  and  this  ap- 
plication filed  May  16,  1890. 

434.389.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. Original  application  filed  Apr.  28, 
1886.  Divided  and  this  application  filed  May 
22,  1889. 

434.390.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.  Original  application 
filed  Jan.  26,  1S87.  Divided  and  this  application 
filed  May  15,  1890. 
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EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Aug,  30,  1890. 

Mr.  C.  C.  Harris,  of  Dallas,  Tex.,  has  been  in  town  the 
past  few  days. 

Supt.  Rice  and  Prof.  Thomson,  of  the  T-H  Works  in 
Lynn,  are  on  a  trip  to  the  White  Mountains. 

On  Septembor  1st  the  Maiden  Electric  Company  com- 
mences running  an  all  night  incandescent  service. 

The  West  End  Railway  Company  will  start  the  running 
of  its  new  electric  line  to  Egleston  Square  next  Thursday. 

As  usual  the  orders  for  the  Brown  Electric  Protector  are 
far  ahead  of  the  supply  although  they  are  being  turned  out  in 
large  quantities. 

The  "Willows"  branch  of  the  Naumkeag  street  railway 
was  formally  opened  at  Salem  a  few  days  ago  with  electricity 
as  the  motive  power. 

The  Globe  Street  Railway  Company  in  Fall  River  con 
templates  equipping  its  line  with  electric  power.  Probably 
the  overhead  system  will  be  adopted. 

The  Essex  Electric  Street  Railway,  after  several  trials' 
have  abandoned  the  idea  of  the  vertical  double  trolley  sys- 
tem, and  will  adopt  the  horizontal  double  trolley. 

By  the  new  contract  the  City  of  Lowell  will  pay  40  cents 
Instead  of  50  cents  per  night  for  electric  light  of  2,000  can- 
dle-power. The  hours  are  from  one-hour  after  sunset  to 
half  an  hour  before  sunrise. 

Work  was  commenced  on  the  new  brick  electric  light  and 
power  station  in  Beverly,  last  Monday  morning.  When 
completed  it  is  expected  that  this  station  will  be  one  of  the 
finest  in  New  England. 

At  a  special  meeting  of  the  stockholders  of  the  Connec- 
ticut Motor  Company  it  was  voted  to  increase  the  capital 
stock  from  $30,000  to  $40,000,  the  present  stockholders  to  be 
given  the  preference  in  subscribing  for  the  increase  until 
October  1. 

A  car  on  the  Beverly  and  Danvers  Electric  Storage  Bat- 
tery Street  Railway  took  fire  from  the  motor  car  in  East 
Danvers  last  Thursday  evening.  The  damage  was  small,  no 
one  was  injured,  and  the  fire  was  extinguished  with  a  few 
pails  of  water. 

The  Reading  Electric  Light  Power  Co.  has  been  formed 
with  a  capital  of  $12,000.  Wendell  Bancroft,  President  ; 
L.  M.  Bancroft,  Treasurer;  the  same  and  J.  VV.  Richardson, 
J.  A.  Horton  and  E.  A.  Hunt,  Directors. 

The  Thomson- Houston  Electric  Co.  is  about  to  erect  a 
new  factory  on  Federal  street,  in  West  Lynn,  190x80  feet, 
three  stories  high,  for  heavy  machine  work,  in  connection 
with  their  large  dynamos.  The  building  is  to  be  provided 
with  a  large  travelling  crane  equipped  with  three  motors  for 
handling  the  heaviest  products. 

The  special  committee  of  the  City  Council  of  Providence 
have  prepared  a  favorable  report  on  the  petition  of  the  Union 
Railway  Company  for  the  erection  of  a  trolley  system  on 
its  lines  in  that  city.  The  vole  on  the  question  is  likely  to 
be  close  on  account  of  the  strong  opposition  from  the  elec- 
tric light  and  telephone  companies. 

The  Farmington  River  Power  Co.  are  having  the  route 
,for  the  wires  which  are  to  convey  the  power  developed  by 
"the  Farmington  River  to  Hartford,  Conn.,  a  distance  of 
about  five  miles,  surveyed,  and  it  is  expected  that  the  entire 
plant  will  be  in  operation  about  November  1.  The  turbine 
wheels  which  will  give  800  horse  power,  are  already  on  the 
ground. 

The  new  electric  power  plant  for  the  Lynn  and  Boston 
Railroad,  will  probably  cost  about  $75,000,  and,  although 
no  definite  action  toward  securing  a  site  for  the  location  has 
been  taken,  it  is  not  improbable  that  it  will  be  located  on 
Broad  or  Beach  street,  Lynn. 

The  Citizens'  Gas  Company  of  Wakefield  has  ordered  the 
material,  including  a  1,500  horsepower  boiler,  for  its  elec- 
tric light  plant,  and  the  town  will  have  electric  lights  some 
time  next  month.  This  company  will  furnish  power  for  the 
Wakefield  and  Stoneham  Street  Railway,  the  building  of 
which  will  be  started  in  the  near  future. 

A  company  of  Providence  and  out-of-town  capitalists  have 
been  formed  to  construct  a  trolley  road  from  Providence  to 
Pawtucket  and  on  the  east  side  from  Providence  to  Bar- 
rington,  Warren  and  Bristol.  The  new  company  intends  to 
run  the  double  trolley  system,  and  in  connection  with  a 
regular  train  of  cars  at  Pawtucket  a  ferry  is  proposed  that 
will  carry  passengers  and  trains.  The  road  will  be  in  com- 
petition with  the  Stonington  railroad  on  the  west  side  and 
the  Old  Colony  on  the  east. 

The  Eastern  Electrical  Supply  and  Construction  Com' 
pany  has  been  organized  with  a  capital  of  $50,000.  This 
company  will  locate  at  74  Federal  street  and  are  to  deal  in 
electrical  supplies  for  electric  light,  electric  railway,  tele- 
phone and  telegraph  companies.  They  are  to  be  the  sole 
New  England  agents  for  J.  H.  Bunnell  &  Co.,  of  New  York 
and  have  the  rights  for  the  maintenance  of  the  Auxiliary 
Fire  Alarm  in  Massachusetts  ;  they  will  also  do  a  general 
construction  business. 


Mr.  E.  C.  Bibber  of  the  Holtzer-Cabot  Electric  Company 
has  returned  from  his  vacation.  Mr.  Bibber  says  he  "  feels 
like  a  new  man  and  that  the  new  man  will  do  more  business 
than  ever  the  coming  )ear." 

Mr.  B.  F.  Merrilt,  the  popular  electrician  of  the  New 
England  Printing  Telegraph  Company,  was  married  at  Ja- 
maica Plain,  on  Wednesday  last,  to  Miss  Alice  Walker. 
After  an  extensive  wedding  trip,  Mr.  and  Mrs.  Merritt  will 
reside  in  Jamaica  Plain. 

Herman  Lemp,  electrician  of  the  Thomson  Electric  Weld- 
ing Co.,  has  patented  an  electric  welding  clamp,  which  has  a 
combination  with  the  clamping  devices  having  means  for  ap- 
plying initial  lateral  pressure  to  the  work  of  a  clampjaw 
adapted  to  tighthen  automatically  an  endwise  movement  of 
the  work  under  it. 

Edgar  Mix,  meter  expert  of  the  Thomson-Houston  Elec- 
tric Company,  Lynn,  Mass.,  is  en  route  to  Paris.  He  took 
with  him  several  of  the  new  Thomson  voltmeters.  These 
meters  will  be  entered  in  a  competitive  test  with  others  to 
be  entered  by  electricians  everywhere,  the  testing  committee 
being  composed  of  prominent  French  electricians. 

The  first  meeting  of  those  interested  in  the  projected  elec- 
tric road  at  Rockland  will  soon  be  called,  and  a  company 
formed.  As  soon  as  a  charter  has  been  obtained  the  work 
of  raising  the  necessary  $100,000  will  be  commenced.  The 
part  of  the  road  first  built  will  be  from  Hanover  to  Rock- 
land, and  from  thence  to  South  Weymouth  and  Abington. 

The  Merrimac  Valley  Street  Railway  having  petitioned 
the  Lawrence  Board  of  Aldermen  for  new  locations  and  the 
right  to  operate  all  its  lines  by  electricity,  was  given  a  hear- 
ing last  Monday  night.  They  propose  to  use  the  single 
trolley  system.  The  only  remonstrance  came  from  the  New 
England  Telephone  and  Telegraph  Company,  which  sent  a 
written  protest.     The  board  reversed  its  decision. 

A  communication  from  Mayor  Hart  to  the  Board  of  Al- 
dermen indicated  his  disapproval  of  the  board  to  the  effect 
that  the  superintendent  of  streets  appoint  inspectors  for  su- 
perintending the  work  of  the  New  England  Telephone  and 
Telegraph  Co.,  the  inspector  to  be  paid  by  the  company, 
on  the  ground  that  the  public  statutes  provide  that  the  regu- 
lation of  a  city  for  the  erection  and  maintenance  of  all  tele- 
graph and  telephone  lines  shall  be  made  by  ordinance,  and 
an  order  passed  by  the  aldermen  is  not  an  order  of  the  city 

C.  J.  Van  Depoele  of  Lynn,  has  patented  a  closed  conduit 
for  electric  railways,  which  seems  to  be  a  good  thing.  The 
claims  cover  a  closed  slotted  conduit,  comprising  a  slotted 
exterior  casing,  enclosing  an  electric  conductor,  and  electric 
cushions  fitting  in  the  slot  and  normally  in  contact  to  close 
the  slot.  There  are  flexible  or  yielding  slot-closing  strips  of 
fibrous  material  normally  in  contact.  These  being  elastic, 
are  forced  apart  by  the  plough,  and  close  after  it.  This  is 
designed  for  use  in  cities  where  the  streets  are  muddy  or  for 
wet  weather,  being  of  rubber  the  strips  will  throw  out  water 
as  the  plough  comes  along. 

C.  J.  Van  Depoele,  of  Lynn,  Mass ,  has  just  taken  out 
four  new  patents  for  an  electric  railway  system  covering  a 
source  of  current  of  relatively  high  potential  and  supply 
conductors,  a  moving  vehicle  provided  with  motor  genera- 
tor. These  patents  are  in  the  direction  of  electrically  equip- 
ping trains.  At  present  500  volts  are  a  good  potential  for 
street  railways,  but  it  would  not  do  for  large  railroads  as  it 
would  be  necessary  to  use  enormous  copper  conductors.  So 
Mr.  Van  Depoele  generates  a  thick  potential  current  at  the 
station  and  supplies  this  current  to  the  trolley  wire.  On  the 
engine  or  car  is  located  an  apparatus  for  transforming  the 
current  to  one  of  lower  potential  and  greater  volume, 
which  is  supplied  to  motors  on  the  cars.  In  case  it  is  de- 
sired to  place  motors  on  each  car  of  a  train,  which  is  ad- 
vantageous because  it  utilizes  the  extra  weight  of  the  train 
in  its  propulsion,  it  would  be  undesirable  to  carry  the  high 
potential  on  trolley  line  current  to  the  different  cars,  as  the 
passengers  or  men  might  get  shocks,  but  in  the  low  poten. 
tial,  or  transferrent  current,  there  is  no  danger. 

Professor  Thomson  has  patented  this  week  a  system  of 
electric  power  transmission,  covering  the  combination  of  an 
alternating  current-supply  main,  feeding  the  armatures  of 
alternating  current  motors,  an  undirectional  supply-main, 
feeding  the  fields  of  said  motors,  and  a  common  return  for 
the  alternating  and  indirectional  mains.  He  has  also  pat- 
ented an  electric  power  system,  the  claims  covering,  in  a  sys- 
tem of  electric  distribution,  the  combination  of  mains  of  ap- 
proximately constant  potential,  supplied  from  a  suitable 
generator,  translating  devices  connected  to  and  supplied  from 
such  mains  in  multiple  arc  and  compensating  electric-storage 
devices  constantly  connected  across  such  mains  at  or  near  the 
point  of  consumption  or  connection  of  the  translating  de- 
vices where  variations  of  load  or  potential  are  immediately 
felt  with  variations  in  the  demand  of  the  translating  devices. 

Professor  Thomson  has  also  patented  an  induction  dis- 
charge protector  for  welding  apparatus,  which  claims  the 
combination  with  a  transformer  or  converter  for  electric 
welding  or  other  metal-working  operations  of  an  induction 
discharge  protector  in  a  short  circuit  between  the  terminals 
of  the  primary,  whereby  on  rupture  of  the  secondary  circuit 
damage  to  the  primary  may  be  prevented ;  also  another  pat- 
ent for  improvement  in  electric  welding,  which  consists  in 
applying  lateral  compressing  or  condensing  force  to  the 
weld  during  the  application  of  the  endwise  pressure  or  force 
which  tends  to  upset  the  metal  so  as  to  form  a  lateral  ex- 
pansion at  the  joint. 

W.  J.  P. 
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Chicago,  Aug.  30,  1890. 

Mr.  G.  A.  Edward  Kohler,  western  representative  of 
the  Eddy  Electric  Manufacturing  Company,  mentions  the 
sale  of  a  No.  3  electrotyping  machine  to  Rand,  McNally  & 
Co.,  the  publishers. 

Arc  Lamps. — The  activity  in  the  lamp  department  of  the 
Sperry  Electric  Company,  Chicago,  since  the  advent  of  their 
new  "  Triple "  carbon  lamp,  is  evidence  of  its  popularity. 
They  are  receiving  letters  of  inquiry  concerning  it  from  all 
parts  of  the  country,  and  claim  they  have  "struck  oil." 

The  Electricians'  Time  Co.,  Chicago,  are  now  well 
established  in  their  quarters  at  167  Dearborn  street,  and 
are  doing  much  in  the  line  of  supplying  electrical  people  with 
anti-magnetic  watches.  They  also  handle  all  kinds  of 
jewelry,  and  are  introducing  the  electrician's  button  men- 
tioned in  our  last  number. 

The  Illinois  Electric  Material  Company,  Chicago, 
are  placing  a  new  line  wire  upon  the  market  which  they 
designate  by  the  unique  title  of  "  Canvas  Jacket."  The 
fire-proof  and  moisture  turning  covering,  saturated  in  an  in- 
sulating compound,  is  woven  direct  upon  the  wire,  making  a 
firm  insulation.  An  excellent  test  record  is  claimed  for 
this  wire  as  to  insulation,  abrasion  and  tensile  strength.  As 
to  the  latter  point  the  No.  2  insulation  is  said  to  add  over 
twenty-nine  per  cent,  to  the  tensile  strength  of  the  bare 
wire. 

Mr.  Chas.  G.  Armstrong,  as  manager  of  the  house- 
goods  department  of  the  Great  Western  Electric  Supply  Co. 
during  his  recent  trip  through  the  East  arranged  for  the 
handling  of  some  very  choice  lines  of  goods.  Among  these 
are  the  Samson  Batteries  so  well  known  to  our  Eastern 
readers,  which  have  not  been  given  a  fair  trial  in  the  West. 
These  will  undoubtedly  be  sold  in  large  quantities,  on  their 
own  merit,  along  with  some  fine  styles  of  Annunciators  and 
burglar  alarms.  The  same  firm  also  has  a  complete  line 
of  the  Electric  Gas- Lighting  apparatus  made  by  the  Elec- 
tric Gas  Lighting  Co.  whose  patents  have  again  been 
sustained  by  the  recent  circuit  court  decision. 

Electric  Fixtures  for  Street  Cars. — A  noticeable 
feature  in  the  display  rooms  of  the  Great  Western  Electric 
Supply  Co.,  Chicago,  is  their  handsome  line  of  electric 
lighting  fixtures  for  use  on  electric  cars.  They  have  designed 
a  number  of  styles  in  clusters  for  the  centre  of  the  car  and 
single  lamps  for  the  end,  which  when  in  place  in  the  cars  of  a 
"  Broomstick  Train  "  will  add  much  to  the  beauty  of  the  fur- 
nishings. Mr.  E.  R.  Crolius  has  designed  some  fixtures  for  elec- 
tric cars  which  are  far  more  handsome  than  any  yet  put  on  the 
market.  The  contrast  between  the  clusters  in  general  use  and 
these  compact  and  artistic  electroliers  is  remarkable,  and  has 
led  to  a  number  of  orders.  These  car  fixtures  are  made  ex- 
clusively by  the  Great  Western  Electric  Supply  Co.,  of 
Chicago,  who  are  also  putting  out  many  new  styles  of 
brackets  and  pendants.  Mr.  F.  W.  Cushing  is  President  of 
this  new  company  in  which  Mr.  E.  A.  Sperry,  the  electri- 
cal engineer,  and  Mr.  Fred  Degenhardt,  the  underground 
cable  man,  are  also  interested. 

Organization  of  the  National  Electric  Light  As- 
sociation.— It  may  not  be  known  to  some  of  the  present 
members  of  the  National  Electric  Light  Association  that 
the  organization  of  that  body  was  due  chiefly  to  the  efforts 
of  Chicago  electricians,  and  that  the  first  meeting  was  held  in 
Chicago.  In  a  conversation  with  Mr.  Elmer  A.  Sperry  your 
correspondent  incidentally  learned  that  Mr.  Sperry  was 
chairman  of  the  committee  which  called  the  first  meeting  of 
the  Convention.  It  was  in  the  Fall  of  1884  that  the  idea 
of  forming  a  national  association  of  those  interested  in  elec- 
tric lighting  first  began  to  take  shape,  and  steps  were  taken 
looking  to  the  calling  of  a  meeting  in  the  following  spring. 
A  meeting  of  representatives  of  different  electrical  interests 
in  Chicago  was  held  February  3,  1885,  at  the  Grand  Pacific 
Hotel  to  complete  arrangements,  and  a  call  was  issued  for 
the  first  meeting  to  be  held  at  the  Grand  Pacific  Hotel, 
February  25.  A  printed  copy  of  this  call  has  been  furnished 
to  your  correspondent  through  the  kindness  of  Mr.  Sperry, 
and  from  it  the  following  facts  are  gleaned.  The  officers 
chosen  at  the  meeting  of  February  3.  were  C.  A.  Brown, 
president  ;  J.  H.  Reid,  secretary  ;  W.  A.  Kreidler,  treas- 
urer. The  following  committees  was  also  appointed — Ar- 
rangements :  Geo.  S.  Bowen,  C.  C.  Warren,  E.  B.  Palmer, 
C.  A.  Brown,  George  L.  Crossman,  Wm.  A.  Hammett.  In- 
vitation :  E.  A.  Sperry,  F.  S.  Terry,  George  S. 
Bowen.  Finance— M.  H.  Knapp,  S.  S.  Badger,  M.  A. 
Buckley.  The  invitation  set  forth  the  benefits  to  be  derived 
from  the  meeting,  and  announced  as  subjects  to  be  discussed 
the  following :  Switching  and  different  systems  of  switch 
boards  employed  ;  General  care  of  electrical  apparatus — 
1st,  dynamos ;  2d,  lamps ;  3d,  lines  ;  construction  and 
maintenance  of  lines;  serial  and  underground  lines ;  the  fuel 
and  carbon  questions ;  complaints  of  consumers,  and  any 
and  all  other  questions  which  may  properly  come  before 
such  a  meeting.  According  to  the  circular  there  were  at 
that  time  several  hundred  electric  lighting  companies  in  ex- 
istence. From  a  carefully  prepared  table  in  a  recent  num- 
ber of  Electrical  Industries  it  is  learned  that  there  are  now 
in  actual  operation  in  this  country  1,379  central  electric 
lighting  stations,  employing  a  capital  of  over  one  hundred 
millions  of  dollars.    That  the  National  Electric  Light  As. 
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sociation  has  contributed  :  wards  the  great  growth 

of  this  industry  cannot  be  doubted.  At  the  first  met 
representatives  came  to  Chicago  from  all  sections  of  the 
country,  from  the  far  east,  and  from  the  far  west.  The  ex- 
periment was  successful,  and  since  then  the  meetings  have 
been  held  regularly  and  with  what  interest  they  are  now 
looked  forward  to  the  late  gathering  at  Cape  May  bears 
witness. 

F.    M.    I. 


CONVENTION  NOTES. 

Owing  to  the  pressure  on  our  columns  last  week  we  were 
compelled  to  omit  many  Convention  notes.  We  now  give 
them  herewith. 

Mr.  Fred  Whipple  was  present  and  explained  the  value 
of  his  electrical  directory  and  reports. 

The  affairs  of  the  Electric  Mutual  Insurance  Company 
of  Boston  were  looked  after  by  Capt.  Wm.  Brophy. 

Mr.  George  B.  Prescott,  Jr.,  was  on  hand  in  the  interest 
of  the  Kerite  wire,  for  which  he  is  the  general  agent. 

Mr.  F.  E.  Degenhardt  of  Chicago,  represented  the  ir. 
of  the  Standard  Underground  Cable  Company. 

Mr.  T.  McCoubray   and  Mr.   H.   L.  Lufkin   represented 
the  C.  &  C.    Motor   Company,  and  the  company's  inte. 
were  well  looked  after  by  these  gentlemen. 

The  Consolidated  Electric  Storage  Company,  of  New 
York  and  Philadelphia,  manufacturers  of  the  Julien  Storage 
Battery,  had  an  interesting  display  of  their  batteries. 

The  Standard  Carbon  Co.,  of  Cleveland,  was  represented 
by  Mr.  J.  B.  Crouse.  This  company  sold  21,000.000  carbons 
last  year,  and  its  factory  has  a  capacity  of  2,000.000  per 
month. 

One  of  the  most  interesting  displays  was  that  of  the 
Crocker  and  Wheeler  Motor  Company.  Both  Professor 
Crocker  and  Dr.  Wheeler  were  present,  and  the  display  of 
their  motors  attracted  a  great  deal  of  attention.  One  of 
those  machines  was  shown  in  connection  with  the  Gould 
triplex  pump,  the  plant  suggesting  a  valuable  combination 
for  domestic  work. 

Mr.  Benjamin  R.  Western,  the  genial  representative  of 
the  Manufacturers'  Advertising  Bureau  of  New  York,  was 
in  attendance  and  made  many  new  acquaintances  among 
the  electrical  people.  Mr.  Western  is  a  veteran  in  the  ad- 
vertising service  and  is  one  of  the  best  posted  men  in  such 
matters  in  the  United  States.  He  returned  to  New  York 
with  a  good  share  of  the  new  business  created  at  the  Con- 
vention. 


Telpher  Line  at  Edinburgh  Exhibition. — At 
the  Edinburgh  Exhibition  a  telpher  line  is  ex- 
hibited by  the  Electric  Engineering  Corporation, 
Limited.  The  line  is  %  mile  in  length  and 
travels  over  undulating  ground,  the  highest 
point  being  30  feet  from  the  ground,  and  the 
lowest  15  feet  There  are  two  trains,  each  con- 
sisting of  a  locomotive  and  four  cars.  The 
speed  maintained  is  five  to  six  miles  an  hour 
and  the  trains  are  prevented  from  any  possibility 
of  collision  by  the  employment  of  a  dead  sec- 
tion in  the  conductor.  The  current  is  derived 
from  the  D.M.  dynamo  exhibited   at  the  stand. 

Relation  of  Light  and  Power.  —  It  is  an  inter- 
esting question  what  amout  of  light  can  be  pro- 
duced by  the  expenditure  of  a  given  amount  of 
power  in  driving  a  generator  of  electricity — that 
is  how  much  light  can  be  obtained  from  one 
horsepower.  The  question  is  not  easy  of  gen- 
eral solution  for  the  reason  that  the  results  vary 
materially  with  the  kind  of  apparatus  employed. 

A  New  Lamp  Wanted. — When  the  time  arrives 
for  the  introduction  of  the  electric  light  at  the 
polar  regions  of  this  planet  of  ours,  the  arc 
lamps  will  have  to  be  of  a  different  make  to 
ours.  They  will  have  to  give  a  steady  light  for 
six  months  at  a  time.  The  lamp  trimmers  will 
have  an  easy  time,  as  they  will  have  to  trim 
their  lamps  but  once  a  year. 

Gambling  by  Electric  Light. — Everything  that 
is  brilliant  and  magnificent  of  course  must  enter 
into  the  make  up  of  a  first-class  gambling  place. 
Electricity  is  to  play  an  important  part  in  pro- 
ducing delightful  effects  at  a  second  Monte  Carlo, 
which  is  to  be  established  on  the  Bosphorus  at 
Scutari,  near  Constantinople. 

Exposition. — Spokane  Falls,  Wash.,  will  hold 
An  industrial  exhibition  in  October,  at  which 
electrical  apparatus  will  form  a  special  feature. 
It  will  not  be  long  before  every  county  fair  in 
the  land  will  have  its  electrical  department 

station  is  required  to  operate  a  road 
of  this  kind. 

Electricity  in  Sugar  Making. 
Some  sugar  works  in  Havana  hav« 
recently  availed  themselves  of  elec- 
trical applications  in  the  manufacture 
of  sugar.  The  juice  of  the  cane  is 
poured  into  the  middle  compartment 
of  a  series  of  troughs  which  are  divi- 
ded into  three  very  porous  p 
tions  The  outside  compartment 
contains  water,  in  which  are  placed 
blocks  of  carbon  connected  to  the 
negative  pole  of  the  dynamo.  The 
positive  pole  of  the  machine  is  con- 
nected with  carbon  plates  in  the  mid- 
dle compartment.  The  sugar  juices 
are  purified  from  the  salts  they  con- 
tain, which  are  taken  up  by  the 
water.  The  addition  of  the  current 
assists  the  osmotic  transfer  across  the 

Insulated  Electric  Wires  and  Cables.  E^rJSS        £££,£ 

is  said  to  produce  superior  sugar. 
^ ^~ ~ ~""^~  Celebrating  Electric  Lighting. — 

The  turning  on  of  the  electric  lighl 
current  for  the  first  time  in  Delaware, 
O. .   recently  was   celebrated 
jubilee. 

Electric  Railways. — The  electrk 
railway  in  Shreveport,  La.,  is  aboui 
ready  to  be  put  into  operation.  Th< 
electric  railway  between  St  Paul  an< 
Minneapolis.  Minn.,  will  probably  b< 
put  into  operation  about  Novembe 
1st. 

Want  Damages. — The  Fire  Com 
missioners    of   Newark.  N.  J.,  claii 


The  Edison  General  Electric  Company  was  well  and  ably 
represented  by  those  two  well-known  gentlemen,  Mr.  H. 
Ward  Leonard  and  Mr.  Wilfrid  H.  Fleming,  both  of  whom 

made  many  business  and  personal  friends. 

The  Okonite  Company  had  on  exhibition  an  attractive 
display  of  Okonite  and  Candee  wires  of  all  sizes,  Okonite 
and  Manson  tape,  and  a  large  variety  of  serial  and  sub- 
marine cables.  The  goods  of  this  company  are  so  well  and 
favorably  known,  that  an  extended  description  of  them  here 
does  not  seem  necessary. 

The  Sawver-Man  Electric  Company  had  a  very  interesting 
and  attractive  display  of  lamps,  ranging  from  10  to  150 
candle  power.  The  globes  for  the  same  were  of  various 
colors,  and  gave  a  beautiful  effect.  The  company  also  ex- 
hibited an  arc  lamp.  Another  feature  of  this  comp:  I 
display  was  of  the  new  compound  "  Alexite.  This  substance 
can  be  made  to  imitate  marble,  wood,  etc,  etc.,  and  is 
especially  valuable  for  this  reason  and  the  fact  that  for  elec- 
trical work  it  is  fire  proof,  water  proof  and  acid  proof.  The 
mercury  cut-out  which  has  recently  been  introduced  by  the 
Sawyer-Man  Company  attracted  a  good  deal  of  attention. 
General  Manager  P.  H.  Alexander,  and  Treasurer  Gen.  C. 
H.  Barney  represented  the  Sawyer- Man  Company  at  the 
Convention. 

Insvlating  Materials. — A  series  of  new 
insulating  materials  have  been  discovered  by  Mr. 
G.  E.  Heyl,  of  Charlotenburg.  To  one  of  them 
he  has  given  the  name,  Heylit :  it  is  made  in 
three  grades,  melting  at  60  deg. .  ice  deg. ,  120 
deg. ,   and:-  respectively.     A  sheet  of  the 

last  grade,  10  cm.  square,  and  1  mm.  thick,  has 
a  resistance  of  19,30:  x  ic:  ohms,  as  shown  by 
tests  made  in  Munich  laboratory.  It  is  claimed 
that  the  new  insulating  material  gives  a  lower 
capacity  and  higher  insulation  than  any  of  the 
ordinary  insulators.  It  is  also  much  cheaper,  and 
is  unaffecteJ  by  acids  or  chlorine. 

Electric  Light  Stations.  —  According  to 
Whipple's  Electric  Reports  for  August,  there 
were  then  in  the  United  States  11 74  central  elec- 
tric light  stations  :  101  in  Canada  and  9  in 
Mexico.  Of  the  966  gas  companies  in  the  United 
States,  274  operate  electric  lights. 

Lights  in  California. — Sacramento  and  Los 
Angeles  are  two  of  the  best  electrically  lighted 
cities  on  the  Pacific  Slope. 
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Lineff  Underground  System.  —  In 
the  Lineff  system  of  propulsion  for 
electric  cars  a  conductor  is  placed 
in  a  conduit  closed  mechanically, 
but  accessible  magnetically  through 
an  iron  covering.  The  bare  wire  is 
laid  in  a  small  conduit,  and  contact 
with  the  contact  rail  which  is  laid  in 
the  centre  of  the  track,  and  which 
acts  as  the  top  of  the  conduit,  is 
made  by  lifting  a  loose  iron  strip 
against  it  by  means  of  magnets.  The 
contact  with  the  motor  is  established 
by  means  of  cast  steel  wheels  attach- 
ed to  the  magnet  which  runs  along 
on  the  contact  rail.  The  magnet  un- 
derneath the  car  induces  magnetism 
in  the  iron  rail,  which  picks  up  the 
loose  strip  of  galvanized  sheet  iron 
and  holds  it  there  while  the  magnet 
is  above  it  The  strip  of  iron  in  con- 
nection with  the  conductors  receives 
the  current,  transmits  it  to  the  rail 
from  which  it  is  taken  by  the  wheels 
on  the  magnet  carried  to  the  motor 
and  thence  through  the  tram  wheels 
to  the  rails.  It  is  necessary  to  carry 
a  battery  of  some  kind  to  excite  the 
magnet,  which  requires,  it  is  said, 
sixty  volts  to  hold  the  strip  against 
the  rail,  though  in  the  experiments 
100  volts  were  employed.  On  the 
experimental  car  a  hinged  board  is 
provided  at  either  end  which,  on 
meeting  an  obstacle,  yields,  reverses 
the  motor  and  sets  resistance  to  give 
low  speed.  The  part  of  the  contact 
rail,  therefore,  that  is  charged  is  only 
that  directly  under  the  car.    It  is  said 
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THE  TELEPHONE. 


It  is  a  little  over  14  years  ago  since  the  public 
saw  the  first  speaking  telephone.  It  was  at  the 
Centennial  exposition  at  Philadelphia,  and  at 
that  time  very  few  indeed  foresaw  the  wonderful 
part  it  was  destined  to  play  in  the  affairs  of  the 
world.  After  the  Centennial  the  telephone  at 
once  jumped  into  prominence  and  its  use  has 
been  expanding  ever  since,  until  now  it  is  hardly 
possible  to  compute  the  number  of  instruments 
there  are  in  daily  use  throughout  the  world. 

The  telegraph,  the  telephone  and  the  electric 
light  are  the  three  great  inventions,  but  the  tele- 
phone stands  unique  in  that  it  is  the  most  uni- 
versally used  of  the  three.  No  special  talent, 
nor  trained  operators  are  necessary  to  operate  the 
telephone— almost  every  child  that  can  talk  can 
use  it.  Not  so  with  the  telegraph  and  the  elec- 
tric light.  Both  of  these  inventions  require 
specially  trained  employes  to  operate  them,  and 
for  this  reason  the  public  is  not  so  familiar  with 
them  as  it  is  with  the  telephone. 

It  is  safe  to  say  that  no  other  invention  in  the 
history  of  the  world  has  accomplished  as  much 
as  the  telephone  in  faciltating  the  transaction  of 
the  worlds  business.  It  is  brought  into  requisi- 
tion in  business  transactions  between  parties 
hundreds  of  miles  apart  and  it  is  equally  useful 
in  ordering  chops  for  breakfast  from  the  neigh- 
boring butcher.  It  is  just  as  reliable  a  medium 
of  communication  when  millions  of  dollars  are 
involved  as  it  is  under  the  most  ordinary  circum- 
stances. The  telephone  is,  moreover,  as  we 
have  already  stated,  the  most  universally  used  of 
all  electrical  inventions.  It  is  found  in  every 
civilized  country  on  the  face  of  the  globe,  and  in 
many  places  without  telegraphic  communication 
with  the  outer  world  the  telephone  is  fonnd.  It 
is  not  to  be  wondered  at,  therefore,  that  tele- 
phone people  are  proud  of  their  vocation,  when 
it  is  remembered  that  is  all  for  the  benefit  and 
happiness  of  mankind. 

The  telephone,  as  perfect  as  it  is  to-day,  is  a 
growing  institution.  There  is  nothing  so  perfect 
that  cannot  be  made  still  more  perfect,  and  the 
telephone  is  no  exception.  When  the  telephone 
attains  perfection  there  will  be  no  need  of  hold- 
ing conventions  once  a  year  to  discuss  new  things. 
but  so  long  as  improvements  are  being  made  in 
the  art  these  conventions  will  serve  an  excellent 
purpose  in  affording  means  for  dissemination  of 


the  newly  acquired  knowledge  for  the  general 
good  of  the  service. 

It  is  not  many  years  ago  since  long  distance 
telephony  was  generally  considered  impossible  ; 
now  cities  hundreds  of  miles  apart  converse  with 
each  other  with  as  great  facility  and  distinctness 
as  conversation  between  two  points  in  the  same 
block  can  be  carried  on,  and  we  all  remember 
how  recently  it  was  that  European  electricians 
figured  it  out  theoretically  and  conclusively  that 
conversation  by  telephone  over  the  English  Chan- 
nel cables  was  impracticable.  Yet,  while  they 
were  busy  figuring,  the  very  thing  they  decided 
could  not  be  accomplished  was  done,  and  suc- 
cessfully too.  It  may  seem  like  rash  prediction, 
but  in  the  light  of  what  has  been  done  in  tele- 
phony in  the  past  it  would  be  reasonable  to  as- 
sume that  conversation  over  the  longest  sub- 
marine cables  will  be  an  accomplished  fact  in  the 
near  future.  The  thought  of  two  persons  con- 
versing over  an  Atlantic  cable  between  America 
and  Europe  seems  wonderful  now,  but  who 
knows  but  that  before  long  it  will  have  ceased  to 
be  a  wonder  and  become  a  familiar  fact. 

The  telephone  has  a  yet  greater  future  in  store, 
and  it  is  in  good  and  intelligent  hands. 


Mr.  Edison's  Predicament. — We  trust  that  Mr. 
Thomas  A.  Edison  will  lose  no  sleep  when  he 
learns  the  cause  of  the  coolness  of  the  German 
court  towards  him.  It  seems  that  he  promised 
to  send  the  German  Emperor  a  phonograph,  and 
in  due  time  telegraphed  that  it  was  on  the  way 
to  Berlin.  On  the  strength  of  this  announce- 
ment the  Emperor  invited  a  large  party  to  hear 
the  talking  machine,  but  it  did  not  appear  and 
the  party  separated  in  disgust,  and  mentally 
vowing  vengeance  on  Mr.  Edison  for  the  disap- 
pointment. Then  to  add  what  our  German 
friends  regard  insult  to  injury  Mr.  Edison  fail- 
ed to  answer  letters  of  inquiry  as  to  the  where- 
abouts of  the  phonograph,  for  all  which  delin- 
quencies, so  says  the  press  despatch  from  which 
these  facts  are  taken,  Mr.  Edison  will  not  be 
received  at  Court  in  case  he  ever  visits  Berlin. 
The  United  States  may  have  a  casus  belli  on  her 
hands  if  Mr.  Edison  does  not  hurry  up  with  that 
phonograph,  and  answer  those  letters. 

Telephone. — In  England  and  France  there 
are  many  small  places  which  have  no  tele- 
graphic communication,  and  in  order  to  send  a 
telegram  to  some  distant  point  considerable 
expense  was  entailed  in  taking  the  same  to 
the  nearest  telegraph  office.  The  telephone, 
however,  has  been  extended  to  these  isolated 
places,  and  now  it  is  possible  to  communicate 
verbal  messages  by  telephone  to  the  nearest 
telegraph  office,  from  whence  the  dispatch  is 
forwarded  to  its  destination. 

Electric  Light  in  Parliament. — Efforts  have 
recently  been  made  to  light  the  chamber  of  the 
House  of  Commons  of  the  English  Parliament 
with  the  electric  light,  but  the  results  were  not 
satisfactory.  Members  complain  of  the  heat 
and  glare  of  the  gas  lights  on  long  winter  nights, 
and  asked  to  have  the  electric  light  put  in  so 
as  to  resemble  sunlight  as  near  as  possible. 
The  gas  light  is  used  as  part  of  the  ventilating 
apparatus,  hence  it  would  be  inadvisable  to 
dispense  with  it. 

Working  Efficiency  of  Secondary  Cells.  —In 
the  present  issue  we  concluded  the  paper  read  at 
the  Edinburgh  meeting  of  the  English  Institute  of 
Electrical  Engineers  on  the  working  efficiency  of 
secondary  batteries.  The  paper,  although 
lengthy,  was  a  very  important  one,  and  gives  a 
great  deal  of  valuable  information  and  many 
practical  suggestions  regarding  this  important 
branch  of  electrical  science,  and  no  doubt  it  will 
be  accepted  by  storage  battery  investigators  as  a 
standard  of  reference. 

Westinghouse  Railway. — The  first  Westing 
house  electric  railway  outside  of  Pittsburgh  was 
started  last  week  in  Lansing,  Mich.,  and  all 
reports  indicate  that  it  is  entirely  successful. 


More  Patents  for  Mr.  Edison. — Mr.  Thomas 
A.  Edison  has  received  a  patent  on  a  process  and 
apparatus  for  generating  electricity,  which  con- 
sists, essentially,  in  producing  dry  chemical  re- 
action in  a  closed  chamber  and  charging  or 
acting  upon  the  two  electrodes  or  terminals  of  the 
electric  circuit  respectively  by  the  products  of 
such  reaction.  He  has  also  received  letters — 
patent  on  an  improved  method  of  making  arma- 
tures for  dynamos — electric  machines,  and  on 
a  method  of  charging  and  using  secondary  bat- 
teries. 

A  Generous  Gift. — At  the  Deaf  and  Dumb 
Convention,  which  was  held  in  this  city  re- 
cently, a  gift  of  $25,000  from  Alexander  Graham 
Bell,  the  inventor  of  the  telephone,  was  an- 
nounced. The  money  is  for  the  use  of  the  Hud- 
son Institute  for  the  promotion  of  special  teach- 
ing. 

Incandescent  Street  Lighting. — The  streets 
of  Grunewald,  a  suburb  of  Berlin,  Germany, 
are  to  be  lighted  by  incandescent  12  ampere 
lamps.  The  cost  of  the  installation  will  be  $75,- 
000. 

Electric  Welding. — The  wire  for  covering  the 
tube  of  the  new  ten-inch  gun,  now  in  course  of 
construction  for  the  United  States  army  is  being 
joined  by  the  electric  welding  process. 

Burying  its  Wires. — The  Bell  Telephone  Co. 
is  laying  its  wires  in  Montreal  underground. 
Popular  sentenient  is  in  favor  of  all  electric  wires 
going  under  the  surface. 


TELEPHONE  NOTES. 

The  Telephone  Convention  which  takes  place 
at  Detroit  this  week  promises  to  be  well  attended. 

The  Law  Telephone  Co.  is  building  the  largest 
switchboard  ever  constructed  for  telephonic 
work,  for  the  Philadelphia  Exchange. 

Mr.  A.  S.  Hibbard's  telephone  distributing 
board  is  declared  to  be  one  of  the  best  improve- 
ments ever  devised  for  good  and  safe  telephone 
work. 

President  Sargent  of  the  Telephone  Assn.,  who 
is  general  manager  of  the  New  York  and  New 
Jersey  Telephone  Company  contemplates  erect- 
ing a  telephone  building  in  Brooklyn. 

Secretary  Barney  is  the  right  man  in  the  right 
place.  Everybody  who  ever  dabbled  in  elec- 
tricity to  the  slightest  extent  has  the  General  on 
the  "good  friendship  list."  Secretary  Barney 
is  everybody's  friend  and  a  good  one  he  is. 

Among  the  well-known  old  time  telegraphers 
now  in  the  telephone  business  are  W.  D.  Sar- 
gent of  Brooklyn,  J.  P.  McKinstry  of  Cleveland, 
F.  G.  Beach  of  Chicago,  Thos.  D.  Lockwood  of 
Boston;  W.J.  Denver  and  his  brother  of  Spring- 
field, Mass.,  Thos.  Doolittle  and  a  large  num- 
ber of  others.  Mr.  Sargent,  during  the  war, 
held  trusted  positions  and  rendered  valuable 
telegraphic  service.  Mr.  Frank  G.  Beach  was, 
twenty  yearsago,  superintendent  ot  the  Atlantic 
and  Pacific  Telegraph  Co.,  at  Cleveland,  Ohio, 
and  among  his  operators  was  the  present  editor, 
and  among  his  messenger  boys  the  business  man- 
ager of  this  paper.  Mr.  Beach  is  vice-president 
of  the  Association  and  president  of  the  Chicago 
Electric  Club.  These  two  trusted  positions  indi- 
cate his  popularity.  Mr.  Thomas  D.  Lock- 
wood,  now  of  Boston,  is  too  well  known  to  need 
any  "turning  over"  at  our  hands.  Hisworksare 
his  reputation.  A  gentleman  recently  told  us 
that  Mr.  Lockwood's  writings  read  as  smoothly 
as  glass.  This  language  may  be  "  off"  color, 
but  it  expresses  very  forcibly  and  correctly  the 
sentiment  of  all  of  Mr.  Lockwood's  friends. 


Mr.  Fred.  W.  Whipple,  the  general  manager 
of  the  St.  Louis  Electrical  Exhibition  has  cer- 
tainly made  a  great  success  of  his  undertaking. 
Both  display  and  number  of  exhibits  are  excel- 
lent. 


THE    ELECTRIC    AGE. 


THE  TELEPHONE  CONVENTION. 


The  following  is  the  official  programme  of  the 
annual  meeting  of  the  National  Telephone  Ex- 
change Association,  at  Detroit,  commencing 
September  9th,  as  announced  in  the  News  Let- 
ter of  that  Association  of  August  30th  : 

The  twelfth  meeting  of  the  National  Telephone 
Exchange  Association  will  convene  at  the  Rus- 
sell House,   Detroit,  Michigan,  on  Tuesday  Sep- 


W.     D.     SARGENT,      PRESIDENT     NATIONAL     TELEPHONE 
EXCHANGE    ASSOCIATION. 

tember  9th,  1890,  at  11  a.  m. ,  and  will  probably 
continue  in  session  during  Tuesday,  Wednesday, 
and  possibly  on  Thursday  morning. 

The  Russell  House  is  conducted  on  the 
American  plan.  It  is  requested  that  members 
of  the  Association  intending  to  be  present  at  the 
meeting,  engage  their  rooms  at  an  early  date,  so 
that  the  most  desirable  locations  may  be  secured. 
Messrs.  W.  A.  Jackson  and  F.  A.  Forbes,  of  the 
Telephone  and  Telegraph  Construction  Company, 


GEN.  C    H.  BARNEY,  SECRETARY    NATIONAL   TELEPHONE 
EXCHANGE    ASSOCIATION. 

of  Detroit,  have  kindly  consented  to  act  as  a 
committee  on  quarters,  and  a  note  addressed  to 
either  of  them  will  receive  prompt  attention. 

The  customary  reports  will  be  presented,  and 
the  usual  number  of  papers  will  be  read. 

Delegates  are  requested  to  register  promptly  at 
the  Secretary's  office  on  arrival  in   Detroit,   in 


order  that  it  may  be  known  who  is  present,  and 
that  an  accurate  roll  of  the  meeting  may  be 
prepared. 

The  badge  of  the  Association  will  be  the  same 
as  last  year,  and  delegates  who  have  preserved 
the  little  nickel  button  which  proved  so  useful 
last  year  in  "  dead  heading  "telegraph  messages, 
are  requested  to  bring  them  to  wear  at  this  meet- 
ing. 

The  following  are  the  present  officers  of  the 
Association,  the  terms  of  all  of  whom,  with  the 
exception  of  the  first  two  members  of  the  Advisory 
Committee,  will  expire  at  the  Detroit  meeting  ; 
President,  Wm.  D.  Sargent,  Brooklyn,  N.  Y. ; 
Vice-President,  Frank  G.  Beach,  Chicago,  111. : 
Secretary,  C.  H.  Barney,  New  York  City  ;  Treas- 
urer, H.  L.  Storke,  New  York  City  ;  Advisory 
Committee,  for  three  years,  vacancy  (Geo.  N. 
Stone,  elected  last  year,  having  resigned);  for 
two  years,  Morris  F.  Tyler,  New  Haven,  Conn,; 
for  one  year,  Edward  J.  Hall,  Jr.,  New  York 
City.  Executive  Committee,  Wm.  D.  Sargent, 
ex-officio,  Brooklyn,  N.  Y. ;  Charles  F.  Cutler, 
New  York  City;  Chas.  H.Wilson,  Chicago,  111. ; 
H.  N.  Gifford,  Louisville,  Ky. ;  Levy  Sprague, 
Lowell,    Mass. 

The  Telephone  and  Telegraph  Construction 
Company  which  operates  the  exchange  at  De- 
troit, proposes  to  offer  certain  courtesies  to  the 
Association,  and  have  furnished  the  following 
outline  of  the  entertainment  which  may  be  ex- 
pected : 

Tuesday,  1 1  a.  m. — Welcome  address  by  the 
Mayror  of  Detroit. 

Wednesday,  2:30  p.  m. — Carriage  ride  and 
lunch  at  Belle  Isle  Park  Casino;  8:30  p.  m. — 
Banquet  at  the  Russell  House. 

Thursday — Boat  ride  and  lunch  on  board  : 
returning  to  Detroit  in  time  to  take  the  evening 
trains  from  the  city  if  desired. 

Further  particulars  of  these  entertainments 
will  be  made  known  at  the  meeting  of  the  Asso- 
ciation. 

NEW   FIRM. 


Three  gentlemen,  well-known  in  the  electrical 
trade,  have  just  combined  in  a  business  enter- 
prise and  propose  to  engage  in  the  sale  of  general 
electrical  supplies  in  this  city.  The  gentlemen 
referred  to  are  P.  H.  Alexander,  Gen.  C.  H. 
Barney  and  Chas.  E.  Chapin,  who  are  all  well 
and  favorably  known  through  their  connection 
with  the  Sawyer-Man  Electric  Company,  and 
held  the  positions  of  general  manager,  treasurer 
and  purchasing  agent,  respectively,  in  that  com- 
pany. The  announcement  of  their  separation 
from  the  Sawyer-Man  Electric  Company  to  en- 
gage in  a  similar  business  on  their  own  account 
was  a  surprise  to  the  trade,  and  it  was  univers- 
ally conceded  that  the  new  combination  would 
likely  meet  with  prosperity  from  the  very  start. 

The  headquarters  of  the  new  firm  will  be  at 
No.  20  Cortlandt  Street,  in  the  Telephone  build- 
ing, where  a  large  and  commodious  store  is  now 
being  fitted  up  for  the  business. 

Mr.  H.  P.  Alexander  is  to  have  charge  of  the 
selling  in  the  new  firm,  and  is  a  natural  sales- 
man. He  has  been  engaged  in  the  electrical 
field  from  the  early  days,  beginning  with  central 
station  work,  installing  plants,  etc.,  in  connec- 
tion with  the  business  of  the  Thomson-Houston, 
Sawyer-Man  and  Westinghouse  Electric  Com- 
panies in  New  England.  As  a  reward  of  his 
efforts  he  was  appointed  general  manager  of  the 
Sawyer-Man  Electric  Company,  and  the  phe- 
nomenal success  of  that  company' in  the  past  few 
years  attests  his  able  management.  Outside  of 
the  regular  work,  Mr.  Alexander  has  been  in- 
terested as  President  of  the  New  England  Elec- 
tric Exchange,  of  Boston,  Mass.,  in  harmonizing 
the  insurance  and  electrical  interests  in  New 
England.  The  rules  and  regulations  made  by 
the  insurance  and  electric  light  men  have  been 
a  great  benefit  to  the  public.  Mr.  Alexander  is 
now  a  member  of  the  National  Electric  Insur- 
ance Bureau,  who  are  framing  rules  for  the 
United  States,  to  be  observed  by  those  installing 


machinery,  etc.,  for  electrical  purposes.  With 
hosts  of  friends  and  a  varied  experience  from 
constant  activity,  Mr.  Alexander  is  well  fitted  to 
be  at  the  head  of  the  firm,  whose  success  we 
predict. 

General  C.  H.  Barney  began  in  the  telephone 
business  in  1879,  resigning  for  that  purpose  his 
po-ition  as  treasurer  of  the  Providence  Gas  Bur- 
ner Company,  with  which  he  had  been  connected 
for  ten  years.  After  two  years'  experience  in 
Providence  and  Boston,  during  which  time  he 
constructed  the  first  long-distance  telephone  line 
between  those  cities,  in  December,  1881,  he 
was  called  to  the  management  of  the  New 
Jersey  Telephone  Company,  which  position  he 
held  until  his  resignation  in  1886,  at  the  organ- 
ization of  the  Sawyer-Man  Electric  Company,  of 
which  he  is  now  treasurer.  He  was  one  of  the 
charter  members  of  the  New  York  Electric  Club, 
and  is  a  member  of  the  board  of  managers  of 
the  same.  He  has  been  since  1885  the  secretary 
of  the  National  Telephone  Exchange  Association. 
The  General,  with  Mr.  Alexander,  has  a  large 
acquaintance  with  electrical  men,  and  is  a  genial 
fellow  to  meet.  As  treasurer  of  the  Sawyer-Man 
Electric  Company,  he  has  had  experience  in  the 
management  of  finances,  which  will  be  of  value 
to  the  new  firm. 

Mr.  Charles  E.  Chapin  entered  the  electrical 
fields  as  Secretary  of  the  Waterhouse  Electric 
and  Manufacturing  Co.,  of  Hartford.  Conn.  On 
the  sale  of  that  Company  to  the  Westinghouse 
Electric  Co.,  and  the  removal  of  the  work  to 
Pittsburgh,  Mr.  Chapin  was  transferred  to  New 
York  and  became  the  Purchasing  Agent  of  the 
Sawyer-Man  Electric  Co.  The  rapid  growth  of 
the  business  of  that  company,  both  in  the  sup- 
plies furnished  to  central  stations  and  the  innu- 
merable wants  of  a  large  factory,  has  required 
activity  in  the  purchasing  department,  and  Mr. 
Chapin  has  proved  himself  to  be  a  successful 
buyer. 

Messrs.  Alexander,  Barney  and  Chapin  will 
occupy  the  same  positions  in  the  new  firm  as 
they  filled  in  the  Sawyer-Man  Company  and 
start  with  a  large  experience  in  their  respective 
departments.  The  new  store  will  be  ready  about 
October  1st,  and  the  firm  will  represent  manu- 
facturers in  goods  adapted  to  the  electric  trade 
as  well  as  keeping  in  stock  a  line  of  general  elec- 
trical supplies.  In  representing  inventors  and 
manufacturers,  the  new  firm,  from  their  wide 
experience,  are  particularly  able  to  place  the 
goods  in  the  channels  of  the  large  trade  of  the 
country.  The  new  insulating  material,  which 
is  now  receiving  great  attention,  called  "Alexite,' 
will  be  under  the  control  of  Alexander,  Barney 
and  Chapin.  This  material  can  be  made  into 
any  shape  and  has  the  properties  required  for 
cut-outs,  switches,  etc.,  etc.,  being  fire-proof 
water-proof  and  acid-proof.  Any  color  of  wood, 
paper  or  marble  can  be  imitated,  so  that  harmonj 
of  the  attachments  in  wiring  with  the  color  01 
the  materials  in  the  room  is  attained. 

This  is  an  advance  in  the  right  direction.   We 
shall  hear  of  more  novelties  in  electrical  supplie 
from  Alexander,  Barney  and  Chapin,  and  we  m& 
them  abundant  prosperity  in  their  new  venture 


Electric  Coal-Cutting  Machinery. — In  re 
ferring  to  the  electric  coal-cutting  machiner] 
patented  by  Mr.  C.  J.  Van  Depoele,  of  the  Thorn 
son-Houston  Company,  the  London  Eleclriaat 
thinks  that  reciprocating  action  of  the  cuttinj 
tool  is  the  wrong  way  to  produce  motion  on 
large  scale  by  electricity. 

Double  Cylinder  Phonograph. — Mr.  James  F 
Magenis,  of  North  Adams,  Mass.,  is  the  in 
ventor  of  an  improved  phonograph,  which  take 
a  record  on  two  cylinders  simultaneously.  Thi 
phonograph  is  said  to  be  capable  of  many  vali 
able  applications  in  the  transactions  of  busines 
correspondence. 

Strike  Ended. — The  strike  of  the  employee 
of  the  Westinghouse  Company  at  Pittsburgh,  Pa. 
was  terminated  on  Sept.  3  by  the  capitulation 
the  strikers,  who  requested  their  old  places. 


THE    ELECTRIC    AGE. 


THE  CONNECTICUT  MOTOR. 

The  economical  generation,  distribution  and 
application  of  power  are  subjects  that  are  now 
engaging  the  attention  of  both  mechanical  and 
electrical  engineers  more  than  ever  before,  and 
the  electric  motor  has  done  more  to  solve  the 
problem  than  any  other  machine  ever  invented. 
The  electric  motor  is  superior  to  the  steam  engine 
in  two  important  respects  ;  ist,  it  can  be  more 
conveniently  placed  with  reference  to  the  location 
where  the  power  is  needed,  and  2nd,  it  occupies 
little  space. 


FIG.     I. — CONNECTICUT    MOTOR. 

As  is  well  known  the  motor  can  be  taken  any- 
where, where  the  power  is  needed,  and  long 
lines  of  shafting  in  many  instances  are  entirely 
displaced  by  these  machines.  It  is  no  wonder 
then  that  the  electric  motor  is  becoming  so  pop- 
ular with  manufacturing  firms,  and  that  it  is  be- 
coming popular  is  evident  from  the  great  num- 
ber of  motors  that  are  to  be  seen  now-a-days  in 
manufacturing  establishments — large  and  small. 

The  demand  for  electric  motors  has  given 
birth  to  many  machines  of  this  class,  and  much 
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work,  as  affording  a  powerful  magnetic  field 
with  the  least  waste  of  exciting  wire.  The  poles 
are  turned  upwards  in  order  to  avoid  the  leakage 
of  magnetic  lines  of  force  which  otherwise  would 
occur  through  the  bed-plate,  while  at  the  same 
time  the  breech  or  neutral  portion  of  the  magnet 
becomes  a  solid  base  on  which  the  machine 
rests. 

The  length  of  the  magnetic  circuit  is  short, 
and  its  cross-section  large.  There  are  no  mag- 
netic joints,  the  whole  field  being  in  one  casting 
of  soft  pig  iron.  The  armature  proportions  are 
medium,  the  length  being  about  two  diameters. 
The  turns  of  wire  on  the  armature  are  few  and 
of  ample  area.  The  air  gap  is  small,  the  wind- 
ings on  the  armature  being  absolutely  symmetri- 
cal, and  revolving  close  to  the  polar  surfaces. 
The  shafts  are  of  the  best  crucible  machine 
steel.  The  journals  are  in  all  cases  self-lubri- 
cating. In  all  machines  the  journals  have  a 
greater  bearing  surface  per  h.  p.  than  is  usually 
adopted.  The  brush  holders  are  of  a  new  and 
improved  pattern  having  a  particularly  light  and 
fine  spring  adjustment. 

The  starting  boxes  are  of  iron  having  slate 
tops,  and  are  therefore  uninflammable.  This 
device  has  been  adopted  in  lieu  of  using  any  ar- 
rangement whereby  the  armature  current  is,  at 
starting,  sent  round  the  field  coils  ;  firstly,  be- 
cause in  the  latter  arrangement  the  field  coils  are 
liable  to  be  burnt  out  and  the  whole  machine 
rendered  useless  until  returned  to  the  factory  for 
repairs;  secondly,  because  a  better  opportunity 
is  thus  afforded  for  building  this  important  part 
of  desirable  materials  and  in  a  reliable  manner. 

The  same  attention  to  finish  and  detail  which 
characterize  this  Company's  motor  manufacture 
has  been  extended  to  their  more  recent  manu- 
facture of  generators.  These  machines  are  plain 
"shunt  wound,"  or  "compounded,"  to  meet 
the  exact  resistance  of  particular  circuits  when 
so  ordered.  In  practice,  owing  to  a  strong  field 
and  low  armature  resistance,  the  latter  winding 
is  seldom  necessary.  Generators,  like  motors, 
are  wound  for  potentials  of  no,  220,  ond  500 
volts.  The  diagram  (fig.  2)  shows  the  connec- 
tions of  the  motor  to  the  circuit.  On  starting 
the  motor  the  main  line  switch  must  first  be 
closed — thus  securing  full  field  excitation  before 
the  current  is  passed  through  the  armature.  Next 
the  starting-box  lever  is  moved  slowly  to  the 
right,  and  under  no  circumstances  is  it  allowed 
to  remain  on  an  intermediate  stop.  This  box  is 
of  the  nature  of  a  current-reducing  valve  for 
starting  purposes  only,  and  is  in  no  sense  a  speed 
regulator. 

To  stop  the  motor,  the  main  switch  is  first 
opened,  and  then  the  starting-box  lever  is  turned 
to  the  end  stop  on  the  left.  A  safety  fuse  is  in- 
variably placed  in  the  motor  circuit,  and  is  of 
such  size  as  to  blow  in  the  event  of  current  ex- 
ceeding the  normal  working  value,  which  may 
be  taken  as  8  amperes  per  horse  for  1 10  volts,  4 
amp.  for  220  volts,  and  1^  amp.  for  500  volts. 

The  office  and  works  of  the  Connecticut 
Motor  Company  are  at  Plantsville,  Conn.,  and  by 
reason  of  the  efficiency  of  their  machines  the 
latter  are  constantly  growing  in  favor  and  demand. 


ELECTRIC  TRAMWAY  IN  BREMEN. 


MOTOR    CONNECTIONS. 


attention  has  been  given  by  electrical  engineers 
to  making  them  of  the  highest  attainable  effi- 
ciency. The  Connecticut  motor  may  be  classed 
as  one  of  those  representing  the  highest  degree 
of  efficiency  yet  attained  in  the  construction  and 
operation  of  electric  motors,  and  of  lhat  machine 
the  following  is  a  description  of  the  main  fea- 
tures : 

Figure  1  gives  a  general  view  of  a  Connecti- 
cut motor  and  generator.  The  simple  horse- 
shoe magnet   has   been   adopted  for  stationary 


Telephone  on  Ben  Nevis. — Mr.  Erskine  Mude- 
[head  has  offered  to  erect,  at  his  own  expense,  a 
-  set  of  ' '  Ader  "  telephones  on  Ben  Nevis.  These 
"will  connect  the  summit  and  the  low-level  ob- 
servatories, but  at  present  the  telephone  com- 
■pany  block  the  way.  It  often  happens  that  for 
two  months  communication  with  the  summit  of 
Ben  Nevis  is  cut  off,  so  that  the  new  method  of 
intercourse  between  the  occupants  of  the  ob- 
servatory and  Fort  William  will  be  very  wel- 
come. 

Floating  Telephone  Station — A  floating  tele- 
phone station  is  to  be  established  in  the  har- 
bor at  Manila,  the  capital  of  the  Phillipine  Is- 
lands, to  admit  of  communication  between 
vessels  in  the  harbor  and  shore.  This  will  be 
of  great  benefit  to  shipping  interests  and  to  pas- 
sengers. 


The  following  particulars  of  the  electric  tram- 
way which  was  opened  in  Bremen  on  June  22 
last,  are  taken  from  the  Eleklrotechnische  Zeit- 
schri/t,  and  will  be  read  with  interest  by  Ameri- 
can electrical  engineers.  The  system  used  is 
that  of  the  Thomson-Houston  Company,  and 
this  is  that  company's  first  railway  installation 
in  Europe.  The  length  of  the  line  is  nearly  one 
mile.  The  conductors,  which  are  carried  over- 
head, consist  of  copper  wires  8.25  mm.  in  thick- 
ness, and  are  suspended  from  insulators  at- 
tached to  steel  cables  arranged  transversely 
across  the  streets  on  steel  and  cast  iron  posts. 
The  engine  house  is  situated  about  220  yards 
from  the  starting  point  of  the  tramway  and  to 
the  left  side  of  the  park  entrance.  It  contains  at 
present  a  Petry-De>eux  boiler,  and  a  steam  en- 
gine of  150  I.  H.  P.  This  drives  a  dynamo  hav- 
ing an  output  of  62,500  watts,  at  an  E.M.F.  of 
500  volts  at  the  terminals.  There  is  also  in- 
stalled a  70  H.P.  high  speed  Armington-Sims 
engine,  and  an  arc  light  dynamo.  Another  dy- 
namo, similar  to  the  first,  will  shortly  be  erected. 
Current  from  this  generating  station  is  used  for 
several  purposes ;  for  the  working  of  the  tram- 
way ;  for  operating  a  15  H.P.  electromotor  placed 
in  the  Vienna  Bakery  in  Exhibition-place,  "where 
the  motor  actuates  several  kneading  machines, 
and  a  dynamo  which  supplies  current  to  a  num- 
ber of  arc  and  incandescent  lamps  ;  and  for  the 
lighting  of  many  arc  and  glow  lamps  arranged 
on  the  tramway  route,  etc. 

The  current  from  the  first  dynamo  goes  from 
the  positive  brush  to  the  main  conductor,  which 
is  arranged  at  a  height  of  20  feet  over  the  middle 
of  the  track  and  passes  along  it  until  it  reaches 
a  contact  roller  carried  by  the  car.  The  current 
is  collected  by  contact  rollers,  from  which  it 
passes  to  the  two  motors,  then  through  the  car 
wheels  to  the  rails  and  thence  back  to  the  nega- 
tive brush.  It  branches  its  course  along  the 
main  conductor  and  is  collected  by  the  contact 
rollers  on  other  cars  in  the  same  manner.  The 
single  rails  are  connected  by  copper  wires  rivet- 
ted  to  them.  On  the  top  of  each  car  is  erected, 
at  an  angle  of  40  degrees,  an  iron  supporting 
rod  which  carries  a  grooved  contact  roller  press- 
ing against  the  underside  of  the  conductor. 
Suitable  leading  devices  are  arranged  at  cross- 
ings so  that  the  contact  rollers  keep  in  position. 
There  are  two  10  H.P.  motors  to  each  car  and 
they  are  fixed  in  a  specially  built  framework. 
Each  motor  drives  one  of  the  two  axles,  and 
each  car  is  fitted  with  brakes,  track  brushes  for 
removing  obstacles  off  the  rails,  and  safety  ap- 
pliances. Throughout  the  line  there  are  nu- 
merous curves  most  of  which  are  of  small  ra- 
dius, but  these  are  all  traversed  with  great  fa- 
cility. At  present  there  are  in  service  five  to  six 
passenger  cars,  to  each  of  which  a  separate  car 
can  be  attached  according  to  the  requirements 
of  the  traffic.  A  car  depot  has  been  erected  in 
the  rear  of  the  gas  works  and  several  pits  have 
been  dug  in  order  to  render  the  motors  readily 
accessible. 


Electromotors  and  Weaving.  —  MM.  Chaize 
freres,  weavers,  of  St.Etienne,  have  been  awarded 
a  gold  medal  by  the  Soci6t6  d'Encouragement 
pour  l'lndustrie  Nationale  for  an  ingenious  ap- 
plication of  electromotors,  which  they  have 
been  using  in  their  workshops  for  some  time. 
The  Societe  has  also  conferred  a  similar  honor 
upon  M.  Monchere  for  an  ingenious  application 
of  electricity  to  the  reeling,  weighing  and  mak- 
ing up  into  balls,  of  silk  and  similar  woven 
fabrics.  A  silver  medal  of  the  same  Societe"  has 
been  awarded  to  M.  Radiguet,  of  Paris,  for  his 
electric  knitters  for  use  in  the  hosiery  trade. 

The  Telephone  in  the  West  Indies.  — The 
Spanish  Minister  of  the  Colonies  has  received 
authorization  to  grant  concessions  for  establish- 
ing telephonic  communications  in  the  Islands  o{ 
Cuba,  Puerto  Rico  and  the  Philippines. 


THE    ELECTRICrAGE. 


WORKING    EFFICIENCY    OF   SECONDARY 
CELLS. 

BY     W.     E.     AYRTO.v.    C.     G.      LAMB,     E.    W.    SMITH     AND 
.)    M.     W.    WOODS. 


(Concluded from  page  6.  issue  of  September  bth.) 

We  are  therefore  now,  with  the  assistance  of 
Mr.  Robertson,  makng  a  complete  investigation 
of  the  chemical  state  of  the  plugs  of  both  the 
positive  and  negative  plates  at  all  stages  of  the 
charge  and  discharge  of  an  iSS3  E.P.S.  type  of 
an  accumulatorin  good  condition.  As  this 
investigation,  however,  involves  the  chemical 
analysis  of  a  large  number  of  specimens,  it  will 
take  some  time  yet  to  complete. 

In  order  to  observe  what  changes  took  place 
in  the  temperature  of  the  cells  during  charge  and 
discharge,  the  temperature  of  one  of  the  cells 
under  test  was  observed  from  time  to  time,  as 
well  as  the  temperature  of  the  air  and  the  temper- 
ature of  an  adjacent  cell  through  which  no  cur- 
rent was  being  passed.  The  above  temperature 
results,  which  were  obtained  during  the  steady 
discharges  and  charges  after  the  first  rest  often 
days  (curves  10  and  n),  are  a  sample  of  the  ob- 
servations taken.  The  discharge  in  each  case 
commenced  directly  the  potential  difference,  in 
charging,  had  reached  2.4  volts  per  cell,  and  the 
charge  in  each  cell  commenced  directly  the 
potential  difference,  in  discharging,  had  fallen  to 
i.S  volts  per  cell. 

A  table  prepared  by  the  authors  shows  that 
while  during  the  charge  the  cell  rises  in  temper- 
ature: during  discharge,  on  the  contrary,  it  ac- 
tually falls;  hence,  they  continue,  in  spite  of  the 
production  of  heat  due  to  resistance,  the  cell  is 
actually  cooler  at  the  end  of  a  discharge  than  at 
the  beginning — a  result  possibly  due  to  the  split- 
ting upofthesulphuricacid  during  the  discharge. 
This  cooling  of  accumulators  during  discharge, 
wh:ch  we  noticed  early  in  our  experiments,  was 
observed  at  about  the  same  time  by  Prof.  Dun- 
can and  H.  Weigand  in  America  and  described 
in  their  joint  investigation  already  referred  to. 

From  the  table  we  see  that  the  rise  of  temper- 
ature of  the  cell  during  charging  may,  after  al- 
lowing for  changes  of  temperature  of  the  room, 
be  either  about  1.30  C.  oro.770  C,  while  the  fall 
of  temperature  during  discharging  may  have 
either  of  the  two  preceding  values.  In  is  further 
interesting  to  notice  that  the  rise  of  temperature 
during  the  charging  has  the  higher  or  the  lower 
of  these  two  values  according  as  the  fall  of 
temperature  during  the  previous  discharge  had 
the  higher  or  the  lower  value. 

On  plotting  the  differences  between  the  tem- 
peratures of  the  working  and  the  idle  ceil  and 
the  corresponding  times  given  in  the  last  table, 
we  obtain  the  dotted  line  24  (fig  8)  for  the  time 
fall  of  temperature  during  the  first  and  third  dis- 
charge, curve  25  for  the  time  rise  of  temperature 
during  the  first  and  third  charge,  curve  26  for 
the  time  fall  of  temperature  during  the  second 
and  fourth  discharge,  and  curve  27  for  the  time 
rise  of  temperature  during  the  second  and  fourth 
charges.  24  is  dotted,  since  temperature  read- 
ings were  only  taken  at  the  beginning  and  end 
of  the  first  and  third  of  these  discharges.  In  the 
case  of  the  second  and  fourth  of  the  discharges 
here  referred  to,  as  well  as  in  all  the  four  char- 
ges, several  observations  of  temperature  were 
made.  From  the  curves  it  appears  that  towards 
the  end  of  the  discharge  and  at  the  beginning  of 
the  charge  one  or  other  of  two  things  may  hap- 
pen— either  the  temperature  in  the  discharge 
may  go  on  falling,  as  in  the  dotted  line  24,  or  it 
may  begin  to  rise  again,  as  in  26  ;  whereas  in 
the  charge,  either  the  temperature  at  the  begin- 
ning may  rise  considerably,  as  in  curve  25,  or 
it  may  only  increase  slightly,  as  in  curve  27. 

It  would  therefore  appear  that  during  the  latter 
part  of  the  discharge  one  or  other  of  two  chemi- 
cal actions  can  take  place;  and  these  two  actions 
have,  for  some  reason  or  other,  taken  place 
alternately  in  the  four  discharges  under  consider- 
ation. But,  curiously  enough,  these  four  dis- 
charges— which  took  place  on  July  10th,   nth 


and  12th,  1S89 — occurred  with  extreme  regular- 
ity ;  so  that  when  time  curves  were  drawn,  even 
on  a  large  scale,  for  each  of  these  discharges, 
thev  coincided  exactly   and  produced  a  single 
curve,     which   is   shown,   greatly   reduced,    as 
curve   10  on  the  sheet  of  cuives  given   in  the 
earlier  part  of  the  paper.     And,  similarly,  for  the 
four  corresponding  charges  the  four  time  curves 
all  coincided  exactly,  producing  a  single  curve, 
which  is  shown  greatly  reduced  as  curve  1 1  on 
the  same  sheet.    It,  therefore,  seems  as  if  one  or 
other  of  two  chemical  actions  might  take  place 
during  the  latter  portion  of  the  discharge  and 
during  the  earlier  part  of  the  charge,   and  yet, 
curiously  enough,   when  the  current  is  kept  ab- 
solutely constant  the  time  variation  of  the  potent- 
ial   difference  is  exactly   the   same,  no  matter 
which  of  these  two  chemical  actions  takes  place. 
About  a  year  later  another  set   of  continuous 
temperature   observations   was  made  for  many 
days  and  nights   with  the  same  cells,  the  current 
in  discharging  and  charging  being  as  before,  10 
and  9  amperes  respectively.    The  higher  potent- 
ial difference  limit  was,  as  before,  2.4  volts  per 
cell,  but  the  discharge  was  in  each  case  in  this 
second  set  of  continuous  discharges  and  charges 
stopped  at  1.9  instead  of  1.8  volts  per  cell.     As 
the  regulation  of  the  current  day  and  night  was 
in  these  latter  experiments  in   1890  effected  by- 
hand  it  was  not  kept  quite  as  constant  as  when 
the  automatic  regulator  was  employed.    Hence 
the  time  curves  for  the  excess  temperature  in 
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discharging  and  charging,  when  plotted,  were 
not  found  to  be  as  regular  as  in  the  previous 
case.  But  they  were  quite  regular  enough  to 
give  the  general  shape  of  the  seats  of  tempera- 
ture curves  for  discharge  and  charge  which  are 
shown  in  Fig.  9. 

It  will  be  observed  that  in  these  experiments 
not  merely  does  the  excess  of  the  temperature 
of  the  working  cell  over  that  of  the  idle  cell  fall 
during  the  discharge,  but  it  actually  continues 
to  fall  at  the  commencement  of  the  charge. 

The  times  of  discharging  and  charging  are  less 
than  those  given  for  curves  10  and  n,  partly 
because  the  potential  difference  was  not  allowed 
to  run  down  lower  than  1.9  volts  per  cell  in  the 
later  observations,  and  partly'  because  the  times 
of  discharging  and  charging  had  been  diminished 
by  the  continued  experimental  rests  to  which 
these  cells  had  been  subjected  in  a  charged  state 
during  1889. 

The  mean  temperature  of  one  of  our  cells  is 
during  charging  and  discharging,  roughly,  o. 70 
C.  higher  than  that  of  the  air;  and  experiment 
shows  that  if  one  of  the  cells  experimented  on  be 
warmed  up  by  a  portion  of  the  ordinary  dilute 
sulphuric  acid  being  replaced  by  warm  sulphuric 
acid  of  the  normal  density,  the  cell  will,  after 
all  parts  of  it  have  acquired  a  uniform  tempera- 
ture, fall  in  temperature  by  0.2,443°  C-  per  hour 
per  10  C.  excess  of  temperature.  Of  course, 
during  such  an  experiment  no  current  is  allowed 
to  pass  through  the  cell,  nor  should  any  current 
have  passed  for  hours  before  the  heat  emissivity 
of  a  cell  is  determined,  otherwise  a  wrong  value 
of  the  emissivity  may  be  obtained  by  local  action 
in  the  cell  generating  or  absorbing  heat  during 
the  experiment 


Hence,  if  K  be  the  heat  capacity  of  the  cell, 
0.7  X°- 2-^43  X  K  X21/2  calories  (gramme, 
Centigrade)  will  be  lost  by  radiation  and  con- 
vection during  the  iy2  hours  of  charging  and 
discharging.  Now  the  weights  and  specific 
heats  of  the  component  parts  of  one  of  the  cells 
under  test  are  : 

Weight  in  Grammes.  Specific  Heat 
Dilute  acid,  sp.  gr.  1.9...  10,490  0.792 

Lead  and  lead  oxide 12,987  0.0315 

Glass 3,402  0.198 

Hence,  0.2443  K  equals  2.295  calories,  and  the 
loss  of  heat  in  charging  and  discharging  equals 
34.520  calories.  The  total  watt  hours  given  to 
a  cell  in  charging  was  228.2  (see  Curve  n  for 
the  working  results  obtained  with  the  cells  after 
the  first  rest  of  10  days),  therefore  the  energy 
in  calories  given  to  the  cell  was  0.24  X  228.2 
X  3.600,  or  197, 200  calories.  Hence,  in  con- 
sequence of  the  cell  being  slightly  warmer 
than  the  air  during  charging  and  discharging, 
there  is  a  loss  of  energy  from  radiation  and 
convection  equal  to  about  17  per  cent,  of  the 
energy  put  into  the  cell,  and  this  is  more  than 
sufficient  to  explain  the  total  loss  observed  in 
the  energy  efficiency  experiments,  which  amounts 
to  only  about  13  percent.  Indeed,  it  would 
almost  seem  as  if  a  portion  of  this  heat  radiated 
must  be  supplied  by  an  actual  slow  consump- 
tion of  the  material  of  the  cell  ;  so  that,  in  ad- 
dition to  the  reversible  oxidation  and  deoxida- 
tion  of  the  material,  which  is  the  character- 
istic of  the  secondary  cell,  there  was  a  certain 
amount  of  non-reversible  oxidation,  which  is  the 
characteristic  of  the  primary  cell. 

The  loss  of  energy  in  consequence  of  the 
current  having  to  overcome  the  resistance  of 
the  cell  is  of  far  less  importance  than  the  loss 
of  energy  due  to  the  actual  continuous  radia- 
tion and  convection  from  the  cell,  which  is  slight- 
ly warmer  than  the  air.  For  the  mean  resistance 
during  discharge  of  one  of  the  cells  experi- 
mented on  may  be  taken  as  0.C04  ohm  (see 
Section  IX.,  Resistance,  Figs.  12  and  13),  and 
the  mean  resistance  in  charging  as  0.0045  ohm. 
Hence,  during  the  normal  10  hours  of  discharge 
with  10  amperes  there  will  be  generated, 
0.24  X  iq2  X  0.COC4  X  ioX3.6oo,  013,456 
calories,  and  during  the  normal  11%  hours  of 
charge  with  9  amperes,  0.24  X  92  X  0.0045  X 
11^  X  3»6oo,  or  3,621  calories. 

Only,  therefore,  3,456  calories  need  be  dissi- 
pated during  the  discharge  of  a  cell,  and  3,621 
during  the  charge,  in  consequence  of  the  heat 
produced  by  the  current  overcoming  resistance; 
and  to  dissipate  this  amount  of  heat  it  would 
only  be  necessary  that  the  mean  temperature  of 
the  cell  should  exceed  that  of  the  air  by  about 
i.i4°C,  or  only  about  one-fifth  of  the  actual 
mean  excess.  Whereas  what  actually  takes 
place  is  that  during  discharge  about  16,060  calo; 
ries  are  dissipated  by  radiation  and  convection - 
and,  further,  the  cell  cools  down,  possibly  in 
consequence  of  the  splitting  up  of  the  sulphuric 
acid,  and  from  6,000  calories  in  some  experi- 
ments to  12,000  in  others  are  thus  absorbed. 
During  the  charge  these  6,oco  or  12,000  calories 
reappear  warming  up  the  cell,  and  in  addition, 
about  18,460  calories  are  dissipated  by  radia- 
tion and  convection. 

In  order,  then,  to  improve  accumulators,  what 
has  to  be  especially  sought  for,  and,  if  possible, 
then  prevented,  is  that  chemical  action  which 
keeps  the  mean  temperature  of  the  cell  about 
o.  7°C.  above  that  of  the  air.  This  chemical 
action  is  very  possibly  quite  distant  from  the  re- 
versible one  which  necessarily  accompanies  the 
storing  up  of  the  electric  energy  and  its  sub- 
sequent liberation. 

IX.  — Resistance. 

The  resistance  in  ohms  of  an  accumulator 
when  charging  and  discharging  is  given  respec- 
tively by 

V-E  E-Y 

,  and , 

A  A 

where  Y  is  the  potential  difference  in  volts  at 
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terminals  when  acurrent  of  A  amperes  is  passing, 
and  E  is  the  E. M.F.  of  the  accumulator  at  the 
moment  V  is  measured.  To  measure  E  the 
main  circuit  is  broken,  and  the  potential  differ- 
ence observed  as  quickly  as  possible.  On  break- 
ing the  circuit,  however,  the  deflection  of  the 
voltmeter  does  not  sharply  change  from  the  value 
that  measured  V  to  another  definite  value  that 
measures  E  ;  but  on  the  contrary,  as  seen  from 
Fig.  4,  in  consequence  of  the  fall  of  the  E.M.  F. 
of  an  accumulator  on  breaking  the  charging  cir- 
cuit, and  in  consequence  of  a  similar  rise  in  the 
E.  M.  F.  on  breaking  the  discharging  circuit,  the 
voltmeter  deflection  continues  to  vary  for  several 
minutes  after  the  circuit  is  broken.  Hence  the 
value  of  E,  measured  by  a  voltmeter  which  is 
not  infinitely  dead-beat,  must  be  too  small  during 
charging,  and  too  large  during  discharging  ;  and 
consequently,  since  the  above  formulae  for  the 
resistance  are  only  true  when  V  and  E  are  the 
simultaneous  values  of  the  potential  density  at 
the  terminals  of  the  accumulator  and  of  its 
E.  M.  F.  it  follows  that  the  resistance  has  hitherto 
been  measured  too  large  both  in  charging  and 
discharging. 

The  magnitude  of  the  error  that  has  been  thus 
made  in  different  experiments  depends,  of  course, 
on  how  dead-beat  a  voltmeter  was  employed,  and, 
consequently,  on  how  long  a  time  was  allowed 
to  elapse  between  the  breaking  of  the  main  cir- 
cuit and  the  taking  of  the  reading.  For  example, 
we  find  that  towards  the  end  of  the  charge  with 
the  normal  current  of  9  amperes  the  E.M.F. 
varies  about  one  per  cent,  in  20  seconds  after 
the  circuit  is  opened.  Now,  as  the  difference 
between  V  and  E  which  measures  the  resistance, 
is  only  of  the  order  0.1  volt  when  it  has  its  maxi- 
mum value  during  the  normal  charge  or  dis- 
charge— that  is,  of  the  order  four  per  cent,  of 
E — it  follows  that  an  error  of  one  per  cent,  in  the 
measurement  of  E  would  make  an  error  of  about 
25  per  cent,  in  the  measurement  of  the  resis- 
tance. 

To  measure  the  resistance  accurately  we  ought 
to  be  able  to  measure  the  difference  between  V 
and  E  to  one-thousandth  of  a  volt,  and,  there- 
fore, as  E  is  about  two  volts,  the  voltmeter  must 
be  very  sensitive  with  a  long,  open,  scale,  and 
the  needle  must  move  through  a  considerable 
angle  ;  whereas,  in  consequence  of  the  rapid 
variation  in  E,  the  voltmeter  must  be  very  dead- 
beat— a  condition  almost  incompatible  with  a 
long  range  and  great  sensibility. 

These  two  conditions,  however,  we  have 
fulfilled  by  the  employment  of  the  following  de- 
vice, by  means  of  which  the  difference  between 
the  values  of  V  and  of  E  was  measured  to  the 
one-thousandth  of  a  volt  at  identically  the  same 
moment  that  the  values  of  V  and  A  were 
measured.     The  process  was  as  follows: — 

1st.  The  sensibility  of  the  voltmeter  was  ad- 
justed so  that  12  volts  produced  a  deflection  of 
600  divisions,  and  V,  the  potential  difference  at 
the  terminals  of  the  four  accumulators  under 
test,  was  measured. 

2d.  A  compensating  E.M.F.  was  introduced 
into  the  circuit  just  sufficient  to  bring  the  spot  of 
light  to  zero. 

3d.  The  sensibility  of  the  voltmeter  was  in- 
creased to  60  times. 

4th.  The  main  circuit  was  broken,  and  the 
time  variation  of  E,  the  E.M.F.  of  the  accumula- 
tors under  test,  observed  by  noting  the  position 
of  the  spot  of  light  at  the  successive  ticks  of  a 
metronome,  whose  rate  of  going  was  before  each 
experiment  carefully  adjusted  by  comparing  the 
metronome  with  a  chronometer. 

5th.  A  time  curve  for  the  values  of  E  was 
drawn,  and  by  producing  it  back  until  it  cut  the 
line  passing  through  time  o —  that  is,  the  time 
when  the  main  circuit  was  broken — we  obtained 
the  value  of  E  at  the  same  moment  that  the  val- 
ues of  V  and  A  were  measured. 

The  apparatus  employed  is  symbolically  shown 
in  Fig.  10.  C,  are  the  four  accumulators  under 
test ;  when  they  were  being  charged  by  means 
of  the  accumulators  C2 ,  a  bridge-piece  was 
placed  so  as  to  join  the  mercury  cups  7  and  8  ; 


whereas,  when  C,  were  being  discharged,  mer- 
cury cup  7  was  joined  to  9  instead  of  to  8.  In 
both  cases  the  current  passed  along  the  thick 
lines  through  an  A.  and  P.  magnifying  spring 
ammeter,'  whose  indications  furnished  an  ap- 
proximate measure  of  the  current,  through  an 
adjustable  carbon  resistance  and  a  platinoid 
strip  which  could  carry  the  maximum  current, 
10  amperes,  used  in  these  tests,  without  its  re- 
sistance being  perceptibly  altered.  To  two 
points  of  this  strip  were  soldered  two  wires 
going  to  the  mercury  cups  10  and  13  ;  these  were 
joined  respectively  to  1 1  and  12  in  charging,  and 
to  12  and  11  in  discharging,  so  that  the  current 
always  went  through  the  D'Arsonval  galvano- 
meter A  in  the  same  direction.  This  galvano- 
meter then  measured  the  charging  or  discharg- 
ing current,  its  sensibility  being  such  that  for  a 
current  of  9  amperes  passing  through  the  circuit 
a  deflection  of  600  scale  divisions  was  produced 
when  the  resistance  in  d  was  185  ohms,  that  of 
the  galvanometer  A  itself  being  52  ohms. 
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FIG.    II. 

By  joining  the  mercury  cups  1  and  2  with  a 
bridge-piece,  the  potential  difference  between 
the  terminals  of  the  accumulators  under  test, 
C, ,  could  be  measured  with  the  voltmeter  V  ; 
the  sensibility  being  such  that  with  a  resistance 
of  791  ohms  in  a,  and  63,696  ohms  in  b,  a  de- 
flection of  600  scale  divisions  corresponded 
with  a  potential  difference  of  12  volts.  By  con- 
necting the  mercury  cup  1  with  3  instead  of  with 
2,  the  resistance  b  was  cut  out  of  the  circuit,  and 
the  sensibility  of  the  voltmeter  V  was  increased 
60  times.  If  now  4  were  connected  with  5  or 
with  6,  and  the  sliding  contact  S  moved  along 
the  thick  wire  WW,  a  point  could  be  found  such 
that  no  current  passed  through  the  voltmeter  V. 
Next,  the  main  circuit  indicated  by  the  thick 
wires  was  broken,  when  the  spot  of  light  would 
move  quickly  across  a  portion  of  the  scale,  and 
then  continue  moving  right  across  the  rest  of  the 
scale.  The  first  part  of  this  motion  was  of 
course  due  to  the  sudden  variation  of  the  po- 
tential difference  at  the  terminals  of  the  accu- 
mulators C,  on  the  current  through  them  being 
stopped,  while  the  continuation  of  the  motion 


was  due  to  the  subsequent  variation  of  the 
E.M.F.  of  these  accumulators  after  the  current 
was  stopped.  And  the  value  of  the  E.M.F.  at 
any  moment  was  equal  to 

o.  2  d 

v  ± , 

600 

where  d  was  the  deflection  of  the  voltmeter  spot 
of  light  at  the  moment  in  question,  and  v  was 
the  P.  D.  between  the  terminals  of  the  cells,  C, , 
just  before  the  main  circuit  was  broken  and 
was  measured  by  the  voltmeter  deflection  when 
mercury  cup  1  was  connected  with  2.  In  dis- 
charging the  -)-  sign  was,  of  course,  used  and 
in  charging,  the  —  sign. 

This  P.  D.  at  the  terminals  of  the  four  accu- 
mulators under  test,  C, ,  and  which  had  to  be 
balanced  by  the  E.M.F.  of  the  accumulators  C2 , 
approached  9.6  volts  towards  the  end  of  a 
charge,  while  it  fell  to  7.6  volts  at  the  end  of  a 
discharge.  In  the  former  case  the  E.M.F.  of 
four  cells  and  a  portion  of  the  fifth  of  the  com- 
pensating accumulators,  C2 ,  was  employed, 
while  in  the  latter  the  E.M.F.  of  three  and  a 
portion  of  the  fourth  sufficed.  Hence,  during 
the  charge  mercury  cups  4  and  5  were  connected 
together,  while  during  the  discharge  it  was  4 
and  6  that  were  connected  together.  The  por- 
tion of  the  E.M.F.  of  the  last  of  the  compen- 
sating cells  was,  as  shown  in  the  figure,  obtained 
by  shunting  this  cell  through  a  platinoid  wire, 
w  w,  of  about  two  ohms  resistance,  and  making 
contact  with  a  point  of  this  wire  farther  from, 
or  nearer  to,  the  positive  pole  of  this  cell.  This 
adjustment  of  the  position  of  s  caused  very  lit- 
tle change  in  the  resistance  of  the  voltmeter  cir- 
cuit, because  the  resistance  of  w  w  was  but  a 
small  portion  of  the  entire  resistance  in  the  volt- 
meter circuit. 

This  method  of  measuring  the  resistance  of 
accumulators  was  applied  by  three  of  the  students 
of  the  Central  Institution — Messrs.  Muller, 
Stephens,  and  Wightman — to  determine  the 
variation  of  the  resistance  during  the  entire  dis- 
charge of  the  cells  with  10  amperes,  and  charge 
with  9  ;  further,  during  May  and  June  of  this 
year,  Mr.  Muller  has,  with  great  perseverence, 
been  making  an  uninterrupted  series  of  observa- 
tions day  and  night,  to  determine  the  resistance 
during  the  entire  discharge  and  charge  for  various 
currents.  For  each  of  these  currents  the  cells 
are  being  brought  to  a  steady  working  state  by 
many  discharges  and  charges  being  successively 
and  without  interruption  made  with  each  cur- 
rent. In  the  case  of  the  small  current  the  time 
of  a  charge  or  discharge  is  tediously  long,  the 
example,  with  3  amperes  requiring  40  hours  to 
rise  the  P.D.  from  1.9  to  2.4  volts  per  cell,  so 
that  several  weeks  have  to  be  spent  obtaining 
the  resistance  for  this  current.  This  investiga- 
tion of  resistance  is  not  yet  completed,  and 
therefore  we  do  not  propose  in  this  paper  to  refer 
to  the  variation  of  the  resistance  of  a  cell  with 
different  currents  when  the  cell  is  brought  to  a 
steady  working  state  for  each  current.  Such  an 
experiment  has  not,  as  far  as  we  are  aware,  ever 
before  been  attempted  with  accumulators,  former 
observers  having  contented  themselves  with 
merely  observing  the  variation  of  the  resistance 
when  the  current  during  the  discharge  or  charge 
was  abruptly  changed  from  one  value  to  another. 
This  is  a  very  different  thing  from  ascertaining 
how  the  resistance  of  an  accumulator  varies  with 
the  current  when  each  of  the  different  currents 
employed  is  steadily  used  for  some  weeks  in  the 
discharging  and  charging  of  a  cell,  until  the  cell 
has  arrived  at  a  steady  working  state  for  the  cur- 
rent in  question. 

We  give  in  Fig.  1 1  an  example  of  the  time 
fall  of  the  E.M.F.  on  breaking  th«  current  for 
eight  periods  of  20  seconds  during  the  charge. 
The  curves  are  all  drawn  to  the  same  scale,  but, 
in  order  to  get  the  curves  into  a  reasonable 
space,  a  different  zero  line  has  been  employed  in 
drawing  each  curve.  The  actual  E.M.F.  in 
volts  per  cell  is  given  for  several  points  on  each 
curve,  so  that  the  time  rise  at  any  period  of  the 
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charge  can  be  easily  seen.  The  E.M.F.  at  the 
moment  of  breaking  the  circnit  in  each  case  is, 
as  already  explained,  obtained  by  seeing  at  what 
point  the  curve  cuts  the  vertical  line  through  the 
time  o.  The  value  of  this  point  in  volts  is,  in 
fact,  what  an  infinitely  dead-beat  voltmeter 
would  indicate  immediately  after  the  circuit  was 
broken. 

The  top  curve  in  Fig.  12  gives  the  P.  D.  at  the 
terminals  of  one  accumulator,  charging  with  9 
amperes  :  while  the  second  curve  gives  the  si- 
viultaneous  values  of  the  E.  M.F. ,  being,  in  fact, 
the  curve  drawn  through  points  whose  abscissce 
are  the  times — o  hours.  37  min.,  1  hour  36  min., 
&.c. — for  which  the  eight  curves  on  Fig.  11  are 
drawn,  and  whose  ordinates  are  the  values  of  the 
points  where  these  curves  cut  the  vertical  line 

Charging  with  9  amperes. 
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Time  in  hours  from  beginning  of  charge. 
FIG.      12. 

drawn  through  the  zero  of  time  in  Fig.  n,  or 
time  when  the  charging  circuit  was  broken. 
The  lowest  curve  on  Fig.  1 2  gives  the  resistance 
of  the  cell  at  any  moment  during  the  entire 
charge  with  9  amperes,  the  ordinates  of  this 
curve  being  calculated  from  the  formula 
v  —  E 


where  v  and  e  are  values  of  the  P.  D.    and  the 
E.M.F.  of  the  cell  at  the  same  instant. 

As  the  charging  proceeds  the  resistance  of  the 
accumulator  at  first  falls,  and  reaches  a  mini- 
mum :  it  then  increases,  at  first  slowly,  but  as 
the  charging  approaches  the  finish  the  resist- 
ance rises  very  rapidly,  so  that  when  the  P.D.  per 

Discharging  with  10  amperes. 
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Time  in  hours  from  beginning  of  discharge. 
FIG.    13. 

cell  is  2.4  volts  the  resistance  is  five  times  as 
great  as  its  minimum  value,  which  is  reached 
shortly  after  the  commencement  of  the  charging. 
Taking  0.045  ohm  as  the  average  resistance  dur- 
ing charging,  and  remembering  that  there  are  in 
these  cells  two  positive  plates  each  surface  of 
which  is  9%  into  9lA  inches,  and  that  all  four 
surfaces  are  equally  active,  it  follows  that  the 
mean  resistance  of  the  1,888  E.P.S.  type  of  cell 
while  charging  with  the  maximum  current- 
density  allowed — viz.,  3.787  amperes  per  square 
foot — is  about  o.  1 1  ohm  per  square  foot  of  posi- 
tive plate. 


Fig-  13  gives  the  P.D.  at  the  terminals  of  one 
of  the  cells  during  the  whole  of  a  discharge  with 
10  amperes,  the  simultaneous  values  of  the 
E.M.F.  and  of  the  resistance.  The  resistance  at 
the  commencement  of  the  discharge  is  a  little 
higher  than  at  the  commencement  of  the  charge, 
and  the  minimum  value  to  which  it  diminishes 
is  not  as  low  as  the  minimum  attained  by  the  re- 
sistance in  charging.  At  the  end  of  the  fifth 
hour  of  discharge  and  charge  the  resistance  is 
practically  the  same.  After  that,  however,  there 
is  a  marked  difference  :  the  resistance  in  dis- 
charging does  not  rise  as  rapidly  as  in  charging; 
and  hence,  since,  in  addition,  the  time  of  a  dis- 
charge is  necessarily  less  than  of  a  charge,  the 
resistance  never  reaches  as  high  a  value  in  dis- 
charging as  in  charging. 

If  we  take  0.038  ohms  as  the  mean  resistance 
during  a  discharge  with  10  amperes,  then  it  fol- 
lows that  the  mean  resistance  of  the  1,888  E.P.S. 
type  of  cell  while  discharging  with  the  maxi- 
mum current-density  allowed — viz.,  4.208  am- 
peres per  square  foot — is  about  0.09  ohm  per 
square  foot  of  positive  plate. 

Both  in  charging  and  in  discharging  with  con- 
stant currents,  the  greater  part  of  the  time  varia- 
tion of  the  potential  difference  at  the  terminals 
of  an  accumulator  is  due  to  an  actual  variation 
in  the  E.M.F.  itself;  and  it  is  only  towards  the 
end  of  the  charge  and  of  the  discharge,  when 
the  resistance  of  the  cell  becomes  relatively  large, 
that  the  slope  of  the  potential  difference  curve 
becomes  practically  different  from  that  of  the 
E.M.F.  curve. 

We  may  mention,  in  conclusion,  that  the  re- 
sults which  we  have  obtained  with  accumulators 
made  to  go  for  long  periods  through  definite 
cycles  in  charging  and  discharging,  have  been 
so  interesting  that  we  are  now  engaged  on  the 
design  of  an  apparatus  which  will  automatically 
keep  the  current  constant  for  any  time  at  any 
pre-arranged  value,  which  will  automatically 
change  over  from  charge  to  discharge,  or  from 
discharge  to  charge,  when  the  P.D.  per  cell 
reaches  any  pre-arranged  limit,  and  which  will 
record  the  P.D.  at  the  terminals  of  the  cell  and 
also  its  E.M.F.  during  the  whole  period. 

We  hope,  therefore,  at  some  future  period,  to 
be  able  to  present  a  graphical  record  of  the  life 
history  of  accumulators,  from  their  first  forma- 
tion to  their  death. 


THE  SIEMENS-VIOLLE  STANDARD  LAMP. 


The  forms  up  to  the  present  suggested  for  ob- 
taining the  unit  of  light  passed  by  the  Paris 
Congress  have  all  of  them  many  inconveniences, 
being  both  difficult  to  manage  and  most  of  them 
costly,  says  Dr.  E.  Liebenthal,  in  Elektrotcch- 
nische  Zritschrift :  That  illustrated  in  the  ac- 
companying figure  has  been  specially  designed 
to  overcome  these  difficulties.  A  stand  some 
4in.  high  carries  a  box,  K  K,  shown  full  size 
in  the  figure.  On  the  bottom  of  the  box  is  an 
insulated  metal  plate,  A,  on  which  is  a  small 
drum  of  platinum  strip,  R,  a  movable  half  cylin- 
der, ?n,  a  larger  fixed  one,  M,  and  a  terminal, 
P.  The  strip  passes  under  M  and  m,  against 
which  it  is  pressed  by  the  spring  f,  and  thence 
to  the  plate  S.  where  it  is  clamped  by  the  claw 
Z.  The  strip  is  now  stretched  by  turning  m 
backwards,  and  on  passing  a  current  through  the 
instrument  the  platinum  strip  is  melted,  the  light 
being  observed  through  the  aperture  D.  The 
handle  g  is  now  pressed,  pushing  S  and  Z  for- 
ward, and  at  the  same  time  lifting  Z.  On  pull- 
ing g  back,  Z  falls  again,  clipping  the  end 
of  the  platinum,  and  drawing  on  a  fresh  piece 
for  the  next  reading. 

The  lamp  does  not  absolutely  fulfil  the  require- 
ments of  the  Congress,  as  the  source  of  light  is 
platinum  just  melted,  instead  of  melted  platinum 
on  the  point  of  solidification  ;  but,  if  it  should 
be  found  necessary,  a  correction  factor  may  be 
ascertained  once  for  all.  Thecost  is  infinitesimal 
compared  to  that  of  the  original  standard,  one 
gramme  of  platinum,   costing  about  2s.  6d.,  be- 


ing sufficient  for  50  readings.  The  metal  is  also 
obtained  pure  without  difficulty,  as  there  is,  of 
course,  no  fouling  due  to  the  source  of  heat 

Preliminary  trials  with  the  lamp  showed 
several  small  defects  in  the  means  of  making 
contact  on  the  right-hand  side  ;  these,  however, 
were  overcome  by  covering  M  with  platinum, 
and  abolishing  ?n  altogether,  the  strip  being 
tightened  by  manipulating  g.  It  was  found  also 
that  more  or  less  tension  had  but  very  slight 
effect  on  the  results  obtained.  The  current  used 
varied  from  nine  amperes  to  as  much  as  double, 
due  to  variation  in  the  gauge  of  platinum  sup- 
plied. The  strip  used  was  about  5.5  mm.  broad 
and  .011  mm.  (.44  mils.)  thick.  Avery  large 
number  of  comparisons  were  made  against  the 
amylacetate  standard,  the  current  being  slowly 
augmented,  and  the  grease-pot  carrier  slid  along 
the  photometer  bar  as  the  light  increased,  the 
point  at  which  the  carrier  stood  when  the  coil 
fused  being  taken  up  as  the  reading.  The  re- 
sults obtained  do  not  agree  perfectly  among  them- 
selves, the  mean  error  in  180  readings  being  2.9 
per  cent,  whereas  the  same  observer  made  two 
amylacetate  lamps  agree  within  0.95  per  cent. 
The  errors  are  attributed  both  to  variation  of  the 
platinum  standard  itself,  and  also  to  the  fact  that^ 
just  before  melting  the  light  is  considerably 
whiter  than  the  amyl  standard. 
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As  the  final  result  Dr.  Liebenthal  gives  the 
value  of  the  amylacetate  standard  as  .569  Con- 
gress unit. 

Herr  v.  Siemens  originally  gave  the  figure  as 
0.7  legal  unit,  but  thought  that  this-  was  prob- 
ably too  high  owing  to  impurities  in  the  plati- 
num. 

From  previous  experiments  the  value  of  the 
English  standard  candle  had  been  found  to  be 
1. 169  that  of  the  amylacetate  lamp  which  makes 
the  legal  value  of  the  candle.  665  legal  units.  On 
the  other  hand,  Herr  Violle  himself  has  made  the 
value  .  54,  a  difference  of  over  20  per  cent. 

In  conclusion  Dr.  Liebenthal  says  that  owing- 
to  the  color  the  platinum  lamp  is  best  suited  for 
arc-light  determinations,  and  recommends  that 
the  pfatinum  should  only  be  about. 2  to  .3  mils, 
thick. 


Robbery  of  Electric  Cables.  — An  extraor- 
dinary story  of  the  robbery  of  underground  cables 
comes  from  Paris.  Recently  6,000  metres  of 
cable  disappeared  from  the  Champ-de-Mars, 
and  about  the  same  time  a  like  length  of  cable 
was  stolen  at  the  other  end  of  the  city.  Two 
workmen  were  arrested.  It  is  supposed  they 
descended  into  the  drains  at  night  with  dark 
lanterns  and  abstracted  the  cables.  They  were 
both  sentenced  to  long  imprisonment. 

Electric  Railway  in  Sweden. — The  first  elec- 
tric railway  in  Sweden  is  in  process  of  construc- 
tion at  Boxholme.  It  is  intended  for  the  carriage 
of  manufactured  articles  from  the  ironworks  to 
the  storehouses.  The  motive  power  will  be  a 
50  h.  p.  turbine,  working  two  Wenstrom  dy- 
namos. 

New  Spanish  Cable.— The  Official  Gazette  ol 
Madrid  publishes  an  official  announcement  in- 
viting tenders  for  the  construction  and  laying  o 
cables  between  Tarifa  and  Tangier,  Tarifa  anc 
Centa,  Almeria  and  Melilla,  and  other  Spanisl 
possessions  on  the  coast  of  Morocco. 
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THE  BURNLEY  DRY  BATTERY. 


"TRIPLE"  CARBON  LAMP. 


That  there  is  a  great  field  for  dry  batteries  is 
attested  to  by  the  enormous  number  of  cells 
placed  upon  the  market,  and  the  great  sale  which 
has  accorded  them  all.  Sometime  ago,  J.  H. 
Bunnell  &  Co.,  of  New  York,  began  the  manu- 
facture of  what  is  now  known  throughout  the 
world  as  the  Burnley  Dry  Battery.  Recently  a 
very  complimentary  testimonial  in  regard  to  this 
battery  was  received  by  them  from  Mr.  Robert 
Hope  Jones,  late  chief  electrical  engineer  of  the 
National  Telephone  Co.,  of  Liverpool,  England. 
Mr.  Jones  made  a  comparison  with  a  Silvertown 
Dry  Cell  with  the  following  results  : 

"Its  internal  resistance  (.  i  of  an  ohm)  was 
very  much  lower,,  while  the  E.  M.F.  was  consider- 
able higher.  It  maintained  its  potential  well 
when  at'  work,  and  quickly  became  depolarized 
when  allowed  to  xest.  The  Burnley  cell  seems 
in  every  particular  to  be  electrically  superior  to 
•any  of  the  others  tested,  and,  in  fact,  to  any 
battery  of  the  class  my  experience  has  brought 
me  in  contact  with,  while  it  and  the  Silvertown 
dry  cell  have  the  merit  of  being  mechanically 
stronger  and  more  portable  than  the  Ordinary 
glass  contained.  The  Burnley  dry  cell  is  also 
very  much  superior  as  a  secondary  battery. 
After  passing  a  current  oi  2%  amperes  from  a 
dynamo  for  1  ]/2  hours  through  an  exhausted  cell, 
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and  finding  it  then  to  be  capable  of  doing  even 
-more  work  than  when  perfectly  new,  I  am  in- 
clined to  wonder  whether  this  form  of  sealed 
cell  cannot  be  charged  and  recharged  more  or 
less  indefinitely  at  trivial  cost,  and  so  become  of 
"far  greater  value  then  even  its  inventors  antici- 
pated. 

"The  internal  arrangement  of  the  two  Burnley 
cells  sent  is  good,  the  zinc  stout  and  fairly  pure, 
the  quality  of  the  carbon  excellent,  the  agglo- 
merate well  compressed,  and  the  whole  effect- 
ively sealed. 

"An  improvement  is  made  in  the  manner  of 
contact  with  the  carbon  plate,  whereby  the  old 
lead  cap  with  its  constant  liability  to  "electrical 
fault  (with  which  all  large  users  of  the  old 
Leclanch6  cells  are  so  familiar),  is  done  away 
with." 

From  the  above  statement  of  facts,  it  would 
seem  that  rapid  progress  has  been  made  in  plac- 
ing upon  the  market  what  proves  to  be  the  most 
perfected  dry  battery  ever  offered  to  the  public. 
•It  has  an  immense  field  for  telephone  aud  tele- 
graphic work,  as  well  as  for  electric  bells  and 
electro-medical  uses.  The  firm's  claims  for  it, 
that  it  is  strong,  clean  and  durable,  are  well  sup- 
ported by  those  who  have  given  the  battery  a 
trial.  Our  engraving  gives  an  excellent  illustra- 
tion of  the  appearance  of  the  battery. 


We  illustrate  herewith  the  lamp  referred  to  in 
our  issue  of  August  23.  This  lamp  is  the  produc- 
tion of  the  Sperry  Electric  Company  of  Chicago 
and  is  styled  by  them  the  "Triple"  Carbon 
Lamp.  It  is  said  to  be  far  superior  to  the  double 
carbon  lamp  in  use  owing  to  the  fact  that  but  a 
single  mechanism  is  required  for  its  operation. 
Two  ordinary  7/16  carbons  are  used  in  one  of 
the  carbon  holders  and  a  special  flat  carbon  is 
used  in  the  other.  These  carbons  are  found  to 
last  about  sixteen  hours  continuous  burning. 

This  system  of  operation  as  compared  with  the 
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"triple     carbon  lamp. 

use  of  two  flat  carbons  is  found  far  superior  from 
the  fact  that  the  two  carbons  which  are  in  one 
holder  tend  to  localize  the  arc,  rather  than  allow 
the  same  to  move  to  and  fro  upon  the  edge  caus- 
ing thereby  a  constant  glimmering  and  flicker- 
ing. This  has  been  entirely  overcome  in  the 
triple  carbon  lamp. 

NEW  YORK  NOTES. 


The  Long  Island  Railroad  is  going  to  equip 
its  passenger  and  freight  terminals  in  Long  Island 
City  with  an  electric-light  plant. 

Three  weeks  ago  somebody  climbed  the  poles 
of  the  Hudson  Electric  Light  Company  in  Jersey 
City  and  cut  down  three  miles  of  wire.  The  wire 
was  found  in  a  junk  shop.  It  had  been  sold  for 
$50.  A  former  lineman  for  the  company,  has 
been  arrested  for  the  theft.  The  wires  were  new, 
and  had  just  been  strung  on  the  poles. 

There  is  a  great  scarcity  of  telephone  officials 
in  this  city  this  week.  The  Detroit  convention 
has  called  them  away,  and  they  are  all  glad  of 
the  opportunity  to  get  away  for  a  change  and 
rest. 

Mr.  E.  H.  Johnson,  president  of  the  Interior 
Conduit  and  Insulation  Company  was,  on  Sep- 
tember 2d,  granted  letters-patent  on  three  inven- 


tions. Two  related  to  electrical  controlling  and 
operating  devices,  and  the  third  was  on  an  elec- 
tric current  regulator.  The  two  first  were 
assigned  to  the  company  of  which  he  is  piesi- 
dent. 

Mr.  William  F.  Z.  Desant  has  received  letters- 
patent  on  his  railway  electric  signal  system  which 
we  fully  described  some  time  ago.  The  system 
is  owned  by  the  Desant  Electric  Company,  of 
Columbus,  Ohio.  The  New  York  office  of  the 
company  is  at  45  Broadway. 

The  Knickerbocker  Electric  Light  and  Power 
Company  has  spacious  quarters  at  24  Beekman 
st.  Mr.  Frank  K.  Irving  is  the  electrician,  Fred. 
K.  M.  Hill,  chemist,  and  W.  S.  Williams,  super- 
intendent. The  plant  at  the  above  address 
supplies  a  one  h.  p.  motor,  besides  fan  motors, 
and  a  number  of  incandescent  lamps  and  one 
arc  lamp.  The  current  is  furnished  by  a  storage 
battery,  which  in  turn  is  fed  by  the  primary 
battery  of  their  own  make.  The  battery  is  said 
to  be  the  best  on  the  market,  and  the  severe  tests 
to  which  it  was  put  in  the  presence  of  a  repre- 
sentative of  this  paper  corroborate  the  statements 
made  by  the  gentlemen  who  have  charge  of  the 
business.  A  number  of  batteries  suitable  for 
furnishing  power  to  run  sewing  machines  and 
for  portable  electric  lights  are  being  prepared  for 
the  market. 

The  8th  annual  meeting  of  the  Street  Railway 
Association  of  the  State  of  New  York,  wiil  be 
held  at  Powers  Hotel,  Rochester,  N.  Y.,  Sept. 
1 6th.  The  meeting  will  be  especially  devoted  to 
electricity.  A  report  on  the  subject  of  an  elec- 
tric street  railway  motor  will  be  presented  by  Mr. 
John  W.  McNamara,  President  of  the  Albany 
Railway.  The  subject  of  the  electrical  propul- 
sion of  street  cars  being  of  so  much  concern  at 
the  present  time  to  the  street  railway  and  muni- 
cipal communities  of  the  state,  it  was  decided  by 
the  executive  committee  to  invite  representatives 
of  the  overhead  electric  systems  to  the  meeting 
to  present  the  merits  of  their  several  sysems  of 
propelling  cars  by  electric  motor  power.   R.J.  G. 

EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Sept.  6,  1890. 
At  the  meeting  of  the  Salem  board  of  alder- 
men, last  Tuesday,  a  petition  from  the  Essex 
Electric  Street  Railway  Company,  asking  for  an 
extension  of  tracks  to  the  Willows,  was  referred 
to  the  Committee  on  Streets. 

Parties  representing  the  East  Side  Electric 
Road  Company  of  Brockton  have  been  in  con- 
sultation with  the  representatives  of  the  Whit- 
man Electric  Road  in  regard  to  the  purchase  of 
the  franchise  recently  granted  the  company  by 
the  selectmen.  If  the  deal  is  consummated  it 
will  become  part  of  the  general  plan  to  connect 
Brockton  and  Boston  via  Weymuth  and  Quincy; 

Prof.  Thomson  has  just  patented  a  device 
whereby  large  quantities  of  power  can  be  trans- 
mitted long  distances  by  means  of  alternating 
currents.  By  the  use  of  this  water-power  can 
be  utilized  at  long  distances.  The  potential  of 
the  current  is  made  very  high  in  the  wires,  there- 
by reducing  the  cost  of  wire  to  minimum.  He 
has  also  patented  a  sort  of  electrical  tow  horse 
for  street  railways.  It  is  often  necessary  at 
curves  or  on  grades  to  exert  large  quantities  of 
power  for  a  moment  in  starting  or  moving  cars. 
When  a  car  is  quite  a  distance  from  a  station  or 
on  a  grade,  it  takes  a  tremendous  current  to 
move  it.  This  momentarily  creates  a  great  drop 
in  potential.  To  meet  this  emergency  the  pro- 
fessor places  storage  batteries  at  different  points 
along  the  line.  These  batteries  are  made  to  be 
capable  of  quick  discharging  and  are  of  rather 
limited  capacity,  the  object  being  merely  to  sup- 
ply a  large  volume  of  current  for  a  few  moments 
in  the  starting  of  the  car.  After  using  they  are 
immediately  recharged  againby  the  current. 
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The  linemen  of  Boston  and  vicinity  are  con- 
templating the  establishment  of  a  lodge  of  the 
United  Order  of  Linemen  in  this  city. 

The  new  station  of  the  Lowell  Electric  Light 
Company,  work  en  which  was  commenced  about 
the  middle  of  April,  is  progressing  very  rapidly. 

Mr.  F.  O.  Rusling,  late  of  the  construction 
department  of  the  Thomson-Houston  Company, 
has  joined  the  service  of  the  Connecticut  Motor 
Company,  at  Plantsville,  Conn. 

Mr.  F.  A.  Hanaford  has  resigned  his  position 
as  superintendent  of  the  Pulsion  Telephone  Co. 
and  in  the  future  will  be  identified  with  the 
Jordan  Train  Lighting  Company. 

The  Brown  Electric  Protector  Co.  are  making 
a  fine  display  of  their  protector  at  their  rooms 
which  are  constantly  visited  by  many  interested 
people  in  and  out  of  the  electrical  business. 

The  Lynn  and  Boston  R.  R.  has  been  granted 
permission  to  equip  its  lines  for  electric  cars  on 
Chatham,  Empire,  Timson  and  Essex  streets,  and 
Iresen  avenue  in  East  Lynn,  and  Summer,  Cot- 
tage and  Boston  streets,  in  West  Lynn,  to  the 
Saugus  line. 

The  Shaver  Telephone  Company,  of  Sullivan 
County,  N.  H.,  has  recently  been  organized  with 
Ex-Congressman  H.  \Y.  Parker,  President ;  C. 
B.  Spofford,  Treasurer  ;  and  F.  R.  Vogl,  Clerk. 
This  is  the  fifth  sub-company  operating  the 
Shaver  Molecular  Telephones  in  New  Hamp- 
shire. 

The  New  England  Phonograph  Company  is 
experiencing  more  than  a  little  difficulty  in  sup- 
plying the  demand  for  the  new  "nickel  in  the 
slot "  phonograph.  This  company  is  placing 
them  in  hotels,  places  of  amusement,  and  every- 
where, and  the  public  is  getting  so  much  fun 
out  of  them  that  the  orders  for  them  are  rapidly 
piling  up. 

The  outlook  for  business  with  the  Eastern 
Electrical  Supply  and  Construction  Company  is 
so  promising  that  instead  of  locating  on  Federal 
street  as  was  intended  they  have  leased  a  larger 
store  at  65  Oliver  street  which  they  will  occupy 
immediately.  Mr.  G.  H.  Buckminster  who  has 
for  the  past  four  years  been  connected  with  the 
Electric  Gas  Lighting  Co.  has  been  engaged  as 
salesman. 

The  new  factory  of  the  National  Electrical 
Manufacturing  Company,  which  is  located  at 
Milford,  Conn.,  and  presided  over  by  Mr.  Wil- 
liam Lane,  who  acts  as  Superintendent,  is  said  to 
be  one  of  the  best  equipped  establishments  in 
the  United  States  for  the  manufacture  of  general 
electrical  goods.  It  is  needless  to  say  the  shop 
is  kept  busy  filling  orders  from  early  Monday 
morning  till  Saturday  night  Since  this  com- 
pany severed  its  connection  with  the  New  Haven 
Clock  Concern,  business  has  almost  doubled. 

The  new  office  of  the  New  England  Telephone 
and  Telegraph  Company  in  Lynn  is  nearly  com- 
pleted and  will  be  ready  for  occupancy  about 
October.  This  company  are  soon  to  open  a  new 
office  in  Brighton,  Mass.,  about  50  subscribers 
being  assured.  There  will  be  no  grounded  cir- 
cuits in  this  office,  everyone  will  be  metallic. 
This  company  is  also  erecting  a  new  pole  line 
from  Boston  through  Brighton,  Watertown,  Wal- 
tham,  Concord  and  Ayar  Junction  to  Fitchburg. 
Mr.  D.  W.  Leedom  has  been  appointed  auditor 
the  above  company  vice,  F.  J.  Boynton  who 
takes  the  position  vacated  by  CapL  Bonney. 

The  annual  meeting  of  the  New  England 
Printing  Telegraph  Company  was  held  at  the 
executive  office  of  the  company,  113  Devonshire 
street,  yesterday  afternoon.  The  following  board 
of  directors  were  elected  :  Frank  B.  Dole,  Bos- 
ton ;  John  R.  Reed,  Westfield  ;  P.  S.  Jennings, 
New  York;  Abner  McKinley,  New  York:  James 
R  Cook,  Boston  ;  George  W.  Slade,  Fall  River ; 
Maybin  W.  Brown,  Boston.  Frank  B.  Dole  was 
elected  president,  R.  H.  Waters  treasurer,  H.  B. 
Humphrey  secretary,  Maybin  W.  Brown  general 
manager,  C.  F.  Hutchinson  general  superintend- 


ent, executive  committee.  F.  B.  Dole,  Abner 
McKinley,  James  P.  Cook,  George  W.  Slade. 
The  company  are  now  building  a  two  wire  line 
through  to  New  York  from  Boston  which  is  ex- 
pected to  be  finished  about  the  middle  of  De- 
cember. 

Electrician  C.  J.  Yan  Depoele  has  patented  a 
generator  for  electric  engine  circuits.  It  con- 
sists of  the  combination,  with  a  sectional  com- 
mutator and  a  source  of  current,  of  stationary 
commutator  brushes  on  the  line  of  commutation, 
a  moveable  brush  or  brushes,  and  means  for  im- 
parting to  the  moving  brush  or  brushes  a  spas- 
modic movement  toward  and  away  from  the  sta- 
tionary brushes.  He  has  also  patented  a  struc- 
ture for  supporting  and  insulating  suspended 
bare  conductors,  comprising  double  transverse 
rods  or  wires,  a  connection  of  insulating  mate- 
rial attached  to  and  uniting  said  rods,  and  a 
conductor  sustained  by  the  insulating  connec- 
tion. He  has  also  patented  an  electric  railway 
conduit,  with  tubular  conductor  and  fixed  con- 
tact devices,  extending  from  the  exterior  to  the 
interior.  The  exterior  of  this  conductor  is  insu- 
lated, and  running  along  on  its  upper  side  are 
contact  pins  with  springs  attached,  which  the 
contact  device  on  the  cap  touches.  Another 
device  of  Mr.  Yan  Depoele's  is  a  reciprocating 
electric  hammer,  having  a  variable  stroke  and 
means  for  increasing  and  decreasing  its  length 
and  power. 

WESTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

35    COMMERCIAL    BUILDING, 

Chicago,  Sept.  6,  1890. 

Mr.  Francis  W.  Parker,  patent  attorney  of 
1,005  Opera  House  Block,  returned  this  week 
from  a  two  months'  sojourn  in  various  parts  of 
Europe. 

The  Central  Electric  Company  are  exhibiting 
a  handsome  line  of  anti-magnetic  watches,  and 
have  completed  their  arrangements  with  the 
Electricians'  Time  Company  for  handling  the 
same. 

Burt's  Electric  Light,  Fuel  and  Power  Com- 
pany has  been  formed  at  Chicago,  to  manufac- 
ture arc  light  and  incandescent  dynamos,  lamps, 
motors,  etc.  ;  capital  stock,  $5.ooo,oco;  incor- 
porators, Jennie  L.  Bennett,  Allan  S.  Bennett, 
and  Martin  C.  Burt. 

A  Company,  composed  of  E.  T.  Weber,  of 
Denver,  Colo. ;  and  C.  F.  Fisher,  T.  B.  Catron, 
J.  J.  Shumann,  and  N.  B.  Laughton,  of  Santa  76, 
N.  M.,  has  been  formed  to  furnish  the  latter  city 
with  electric  lighting.  The  capital  stock  of  the 
company  is  placed  at  $25,000. 

Gillett  Electric  Light  Company  has  been 
formed  at  Chicago,  to  manufacture  and  vend 
electric  gates  for  drawbridges,  railway  crossings, 
etc.;  capital  stock,  $1,000,000;  incorporators, 
Harleigh  Gillett,  Ernest  L.  Prussing,  Benjamin 
Stickney,  and  Robert  H.  Gillett. 

The  Citizens  of  Lansing,  Mich.,  are  enthusi- 
astic over  their  new  electric  line,  which  started 
last  week.  Four  cars  are  running,  and,  judging 
from  the  reports  published  in  local  papers,  are 
giving  perfect  satisfaction.  One  prominent 
citizen  sent  in  a  check  for  fifty  dollars  to  the 
company,  stating  it  was  to  pay  for  his  first  ride. 
This  check  the  company  have  had  framed  as  a 

memento.  This  road  is  the  first  the  Westing- 
house  Company  have  started  outside  of  Pitts- 
burgh, and  they  are  in  good  spirits  over  the  re- 
sults. 

The  Electric  Merchandise  Company,  1 1  Adam 
street,  Chicago,  111.,  has  just  issued  a  very  com- 
plete and  artistic  catalogue  of  their  goods,  which 
include  general  electric  railway  supplies  for  all 
systems.  The  company  is  composed  of  gentle- 
men familiar  with  the  electric  railway  field  and 
understand  the    requirements   of    that    rapidly 


growing  industry.  The  concern  is  well  equipped 
to  fill  any  orders  that  may  be  sent  them.  Copies 
of  the  catalogue  may  be  procured  free  upon 
application. 

Mr.  Fred.  W.  Horne,  of  the  Thomson-Hous- 
ton Railway  Department,  is  being  congratu'ated 
by  his  friends  on  securing  the  contract  for  the 
Davenport,  Rock  Island  and  Moline  Electric 
Railroad.  This  contract  amounts  to  over  $300,- 
000,  and  is  one  of  the  largest  that  has  been  let 
in  Chicago.  The  Central  Electric  Company 
have  secured  the  order  for  supplies  on  this  con- 
tract. This  is  probably  the  largest  electrical 
supply  order  ever  placed  in  this  city,  amounting 
to  upwards  of  $40,000. 

F.  M.  I. 

A  NEW  CURYE  INSULATOR. 


The  successful  and  economical  operation  of 
electric  railways  depends  on  the  proper  line  con- 
struction, £  e.  on  ample  strength  of  all  the  parts 
put  under  strain,  and  thorough  insulation  of  the 
trolley  wire  from  the  ground.  Owing  to  the 
weight  of  the  trolley  wire  the  supporting  device 
must  be  very  strong,  yet  they  must  insulate  the 
trolley  line  from  the  supporting  wires.  This  is 
the  more  true  at  curves,  where  the  strain  which 
is  too  much  for  an  ordinary  iron  pole,  is  put  on 
the  single  center  curve  insulator.  It  is  not  sur- 
prising that  some  of  the  forms  now  in  use,  have 
not  withstood  so  severe  a  test  in  practice,  and 
have  either  lost  their  insulating  properties  or 
have  partly  crumbled  up.  Such  a  fate  seems 
impossible  for  the  new  form  which  we  illustrate 
herewith,  the  "Treble"  Center  Curve  Insulator 
designed  by  Mr.  Wm.  Sharp  for  the  Great  West- 
ern Electric  Supply  Co.  of  Chicago. 


NEW    CURVE    INSULATOR. 

This  is  made  of  iron  pieces  bolted  together 
and  insulated  from  each  other  by  hard  rubber 
washers  and  bushings.  As  the  cut  shows,  the 
three  rubber  bushings  are  in  series,  giving  a 
treble  insulation.  A  rubber  sleeve  fitting  snugly 
over  the  insulator  keeps  this  dry,  so  that  the 
three-fold  insulation  is  obtained  in  all  kinds  of 
weather. 

The  sleeves  by  enclosing  the  insulation  also 
prevents  any  possible  deterioration  of  the  same. 
The  cut  does  not  show  this  sleeve,  but  it  shows 
the  disposition  of  the  iron  and  rubber  parts, 
which  are  made  unusually  strong  and  promise  to 
withstand  the  severest  practical  tests.  Besides 
the  saving  in  fuel  owing  to  the  increased  insula- 
tion will  be  quite  an  item  against  the  forms  here- 
tofore used.  

THE    ST.     LOUIS     ELECTRICAL     FXPOSI- 
TION. 

The  Electrical  Exhibition  was  successfully 
inaugurated  September  3d.  The  displays  are 
numerous  and  elaborate.  Among  those  most 
prominently  located  are  Crocker  &  Wheeler  Elec- 
tric Co.,  Okonite  Co.,  Leclanche  Battery  Co., 
River  &  Rail  Electric  Co.,  Washburn  &  Moen, 
New  York  ;  Jas.  W.  Queen  i  Co.,  Philadelphia; 
Simplex  Electric  Co.,  Municipal  Signal  Co., 
Johnson  Electric  Train  Signal  Co.,  Russell  Arc 
Lamp  Co  ,  Boston  ;  Shay,  Stephens  &  Co.,  Chi- 
cago ;  Armington  &  Sims,  of  Providence  ;  Rus- 
sell Engine  Co.,  Massillon,  O. ;  Buckeye  Engine 
Co.,  Salem,  0.  The  Edison  Companies,  the 
Westinghouse,  the  Brush,  Thomson-Houston 
and  other  large  interests  are  all  fully  represented. 


Alfred  Stevens,  Thos.  Connolly,  sr.  and  Thos. 
Connolly  jr.  of  London,  are  visitors  in  this  city. 

The  Rae  system  of  electric  street  car  propul- 
sion has  been  successfully  established  at  Kansas 
City  for  the  Vine  street  line. 


THE    ELECTRIC    AGE. 


ELECTROLYTIC  THEORIES. 


BY   PROFESSOR    G.    F.     FITZGERALD,    F.  R.S. 

Electrolysis  has  been  explained  on  two  dif- 
ferent theories  by  Grotthiis  and  Clausius.     As 
generally  received  they  differ.    Grotthiis'  theory, 
as  generally  giver.,  assumes  that  the  molecules 
in  an  electrolyte  are  both  polarized  and  moved 
by  the  electric  forces  within  the  liquid.     This 
seems  -so  far  untenable  that   it   would   appear 
that  double  the  electric  force  would  double  both 
the  polarization  and  the  motion  of  the  molec- 
ules, and  so  should  produce  four  times  the  elec- 
trolysis.   The  objection,  however,  assumes  that 
we  know  the  causes  resisting  the  motion,  and 
with  proper,  and  not  very  improbable  assump- 
tions as  to  the  resistance  to  motion  depending 
on  it  and  on  the  polarization,  a  linear  relation 
between  current  and  electro-motive  force,  i.  e., 
obedience  to  Ohm's  law,   seems   possible.     A 
modification   of  Grotthiis'  hypothesis  in  the  di- 
rection of  Clausius'  is,  however,  possible.     Sup- 
pose that  when  polarized  the  molecules  drew  one 
another  apart  at  a  rate  proportional  to  the  polar- 
ization.    This  at  once  makes  the  relation  be- 
tween electric  force   and  the  decomposition  a 
linear  one,  and  so  satisfies  Ohm's  law  in  the 
case  of  small  currents.    It  also  so  far  agrees  with 
Clausius'  hypothesis  that  it  explains  electrolysis 
and  double  decomposition  as  properties  of  the 
same  kind.     The  molecules  in  a  liquid  will  oc- 
casionally be  arranged  by  accident  in  the  proper 
polarized  condition  in  a  closed  circuit  for  draw- 
ing one  another  apart ;    and  if  the  circuit  in- 
cludes molecules  of  different  kinds,  there  will 
result   double  decomposition.     There  seem  to 
be  very  serious  difficulties  in  supposing  that  un- 
combined  atoms  are  for  any  finite  time  free  in 
the  liquid  ;  and  the  supposition  that  it  is  a  par- 
ticular arrangement  that  is  required  before  ex- 
changes take  place  of  their  own  accord,  seems 
to  explain  electrolysis  and  double  decomposi- 
tion without  supposing  free  atoms  to  exist  with- 
in the  liquid.     I  have  not  assumed  Prof.  Arm- 
strong's suggestion  that  the  proper  anangement 
for  double  decomposition  is  a  double  molecule ; 
but  it  seems  a  likely  hypothesis,  and  one  that 
should  be  investigated  from  the  chemical  rather 
than  the  physical  side. 

There  are  some  other  phenomenon  that  have 
been  explained  upon  the  supposition  that  free 
atoms  are  gadding  about  in  a  liquid.  Such  are 
the  lowering  of  the  boiling  and  freezing 
points  by  solution  of  salts,  and  their  effect 
on  osmotic  pressure.  If  dissociated  atoms 
are  going  about  in  a  liquid  as  in  a  gas,  it  seems 
.impossible  but  that  they  must  diffuse  at  different 
rates  ;  and  that  this  is  not  observed  seems  con- 
clusive against  the  hypothesis,  no  matter  what 
else  the  hypothesis  may  explain.  Consider  solu- 
tion simply.  Why  does  chloride  of  sodium 
dissolve  in  water?  There  must  be  some  strong 
affinity  between  the  two  of  a  chemical  or  semi- 
chemical  nature  to  break  up  the  cohesion  of  the 
crystal ;  and  it  seems  reasonable  to  assume  that 
this  same  affinity  keeps  the  molecules  of  NaCl 
moving  about  among  the  water  molecules,  so 
that  they  diffuse  about.  Now  if  the  forces  draw- 
ing them  about  be  independent  of  the  nature  of 
the  molecule,  most  of  the  phenomena  explained 
by  gaseous  laws  are  explained.  Pressure  of  a 
gas  depends,  at  any  temperature,  on  the  number 
of  molecules,  and  not  on  their  kind.  This  is 
Avogadro's  law,  by  which  molecular  weights 
are  calculated ;  and  if  the  forces  drawing  a 
molecule  about  in  a  liquid  are  independent  of 
the  kind  of  molecule,  the  very  same  law  of 
pressure  would  hold,  the  pressure  forward  of 
molecules  of  different  kinds  would  depend  on 
their  number  only,  and  in  the  same  way  as 
Avogadro's  law  would  enable  molecular  weights 
to  be  calculated.  In  this  connection  it  is  well 
to  state  that  some  bodies  may,  nevertheless,  be 
much  better  able  to  produce  pressure  than 
others,  because  of  their  being  more  easily  polar- 

*  Communicated  by  the  Secretaries  of  the  Electrolysis  Com- 
mittee of  the  British  Association. 


ized,  i.  e.,  turned  into  an  effective  direction.  A 
molecule  which  could  be  easily  turned  into  an 
effective  direction  would  be  about  twice  as  effec- 
tive as  a  molecule  which  went  about  in  a  higgledy- 
piggledy  way ;  and  one  would  consequently 
expect  electrolytes  to  produce  more,  nearly 
double,  the  osmotic  pressure  that  other  bodies 
did.  As  to  the  changes  of  boiling  and  freezing 
points,  they  seem  explicable  by  exactly  the 
same  hypothesis.  The  reduction  of  vapor  pres- 
sure by  molecular  affinity  of  dissolved  salt  would 
depend  only  on  the  number  of  molecules  of  salt 
if  all  salts  have  the  same  molecular  affinity  for 
water;  and  the  same  would  apply  to  the  change 
in  freezing  point.  Hence  all  these  phenomena 
are  explained  without  assuming  free  atoms,  and 
they  are  all  explained  by  what  can  hardly  avoid 
being  a  vera  causa,  namely,  whatever  affinities 
they  are  that  cause  solution,  which  latter  is  an 
unexplained  phenomenon  on  the  dissociation 
hypothesis.  That  it  is  reasonable  to  think  that 
the  forces  keeping  the  molecules  of  salt  moving 
about  in  the  water  are  independent  of  the  na- 
ture of  the  salt,  appears  from  various  consider- 
ations. In  the  first  place,  these  forces  are  in 
all  probability  due  to  the  residual  affinities  of  the 
non-metallic  elements.  These  same  forces  are 
probably  the  cause  of  crystallization.  These  are 
old  suggestions.  That  these  residual  affinities 
should  be  nearly  the  same  for  different  combina- 
tions does  not  seem  at  all  unlikely. 

If  a  rather  shaky  argument  in  favor  of  its  like- 
lihood on  mechanical  grounds  is  desired,  the 
following  may  deserve  attention.  Suppose  a 
molecule  of  NaCl,  for  instance,  at  rest,  or  nearly 
so,  in  a  crystal.  Subject  it  to  this  affinity.  Its 
velocity,  after  it  has  gone  a  distance,  s,  will  be 
given  by  some  such  relation  as/s  =  \mvl .  Now, 
for  the  sake  of  temperature  equilibrium,  with 
molecules  of  somewhat  similar  structure,  \mv1 
must  be  the  same  in  all.  It  seems  likely  that,  at 
least  approximately,  the  kinetic  energy  of  mo- 
tion is  proportional  to  the  total  energy,  and  that 
this  is  the  same  for  each  molecular  group  ;  if  so, 
the  kinetic  energy  must  be  approximately  the 
same  for  different  groups.  Now,  with  very  di- 
lute solutions  s  must  be  nearly  the  same  for  dif- 
ferent molecules,  and  if  so  we  get  that  for  tem- 
perature equilibrium  /  must  be  independent  of 
the  nature  of  the  molecule.  How  this  equaliza- 
tion of /"for  different  kinds  of  molecules  comes 
about  may  be  as  follows  :  Molecules  in  a  liquid 
move  about  one  another,  but  are  well  within 
the  sphere  of  one  another's  attraction,  as  is  evi- 
denced by  superficial  tension  and  by  the  tension 
to  which  a  liquid  can  be  subject.  A  very  small 
change  in  the  distance  apart  of  the  molecules 
means,  however,  a  very  great  change  in  the 
forces  between  them,  as  otherwise  they  would 
be  extensible  and  compressible  like  gases.  It 
seems  likely,  then,  that  when  a  salt  dissolves  in 
a  liquid  it  requires  for  temperature  equilibrium 
that  the  distances  of  the  molecules  should  change 
by  the  very  small  amount  required  in  order  that 
/"may  become  the  same  for  all  substances.  This 
very  minute  change  in  distance  would  not  sen- 
sibly affect  s. 


RENARD'S  VOLTAIC  CELL.  * 


Sample  Item  from  the  Newspapers  of  Fifty 
Years  Hence. — Considerable  anxiety  prevails 
over  the  non-arrival  of  the  steamship  "  Electric 
Impulse"  which  left  Liverpool  for  this  port  47 
hours  ago.  She  is  now  19  minutes  over  due. 
Her  owners  say,  however,  she  is  a  slow  boat  ; 
and  it  may  be  possible  that  she  was  detained  at 
Cable  station  No.  10,  in  mid-ocean  where  the 
African  mails  for  America  are  transferred  from 
the  boats  en-route  to  Greenland.  She  was  last 
reported  from  ocean  station  No.  6.  Her  electric 
motors  of  which  she  has  20,  are  of  10,000  horse 
power  each,  and  are  of  old  pattern.  This  boat, 
as  slow  as  she  is,  is  a  wonder  compared  with  the 
slow  craft  that  ploughed  the  ocean  50  years  ago, 
when  steam  was  the  motive  power.  The  only 
part  electricity  played  on  steamers  in  those  days 
was  to  light  the  boat,  and  the  lamps  gave  a  very 
feeble  light  as  compared  with  the  present  system. 


This  cell,  the  invention  of  Commandant  Re- 
nard,  will,  it  is  claimed,  give  a  considerable 
amount  of  energy  in  a  very  short  space  of  time, 
or  it  will  yield  the  same  total  amount  of  energy, 
gradually  decreasing,  with  a  duration  of  dis- 
charge proportionately  increasing.  The  arrange- 
ment is  of  the  bichromate  of  potash  type,  and 
its  novelty  consists  in  : 

(a)  The  substitution  of  hydrochloric  acid  for 
some  of  the  sulphuric  acid. 

(6)  The  suppression  of  the  alkaline  base,  the 
bichromate  being  replaced  by  chromic  acid. 

Each  cell  consists  of  an  elongated  tube  made 
either  of  glass  or  ebonite.  The  positive  elec- 
trode is  furnished  by  a  very  fine  platinized  silver 
tube  (a  carbon  electrode  is  found  to  be  unsuit- 
able), and  the  negative  electrode  is  a  thin  rod 
or  wire  of  zinc. 

The  liquid  used  in  this  cell  is  composed  of  a 
mixture  of  two  liquids,  A  and  B,  each  of  which 
is  itself  a  mixture. 

(A)  consists  of  chromic  acid  and  water,  0.530 
of  acid  to  o.  770  litre  of  water. 

(B)  consists  of  a  mixture,  in  variable  propor- 
tions, of  hydrochloric  acid  and  sulphuric 
acid. 

If  commercial  hydrochloric  acid  be  employ- 
ed, it  must  be  brought  to  a  certain  strength 
(180  Beaum6)  by  the  addition  of  a  little  water. 
The  requisite  strength  of  sulphuric  acid  is  ob- 
tained by  mixing  0.450  kg.  of  acid  at  66°  with 
0.800  litre  of  water,  and  the  result  should  show 
2900  Beaume. 

The  symbol,  B,  may  be  conveniently  used  in 
order  to  indicate  the  strength  of  the  liquid,  B,  in 
percentage  of  sulphuric  acid,  thus  Bw  indicates 
that  the  liquid  contains  20  per  cent,  of  the 
acid. 

It  is  stated  that  the  total  electric  capacity  of  the 
cell  does  not  vary  or  behave  in  any  erratic  way, 
and  that  many  experiments  show  that  the  avail- 
able energy  per  second  is  practically  quintuple 
of  that  which  can  be  obtained  with  the  same 
apparatus  charged  with  the  bichromate  of  potash 
and  sulphuric  acid  liquid  of  the  ordinary  bichro- 
mate battery. 

The  following  are  figures  given  by  Renard  in 
support  of  these  contentions  : 

Strength  of  the  liquid.  Maximum  current. 

Mixture  of  liquid  A  with  B0  ...  8. 50  ampeVes. 

"   B20...7.4o 

"  "  "   Bo.  . .  6.80 

"  "   B4^....  5.20 

"   B^.,.3.50 

Instead  of  sulphuric  acid,  sulphate  of  soda 
may  be  employed  in  liquid  B,  but  the  effect  of 
the  use  of  this  salt  is  to  reduce  the  total  avail- 
able energy  per  litre  of  liquid. 

It  is  unnecessary  to  amalgamate  the  thin  zinc 
rod  or  wire  which  forms  the  negative  electrode. 
By  reducing  the  diameter  of  this  electrode,  the 
density  of  the  electricity  at  its  surface  is  increased, 
and  at  the  same  time  the  consumption  of  the 
metal  per  second  and  per  unit  of  surface  is  re- 
duced. 

The  great  activity  of  these  cells  necessitates  the 
provision  of  a  considerable  cooling  surface,  for 
there  is  a  large  amount  of  heat  generated  ;  this 
fact  has  determined  the  adoption  of  the  tubular 
form  of  cell. 

Mines. — An  exhibition  of  machinery  used  in 
mining  and  metallurgy  is  now  being  held  at  the 
Crystal  Palace,  London.  Among  the  many  ex- 
hibits is  one  of  Mr.  Lars  Bristol,  showing 
several  of  his  miners' lamps  having  accumula- 
tor cells.  The  main  feature  of  these  is  the  fact 
that  the  glow  lamp  is  covered  by  an  external 
thick  glass  dome  which,  if  accidentally  broken, 
throws  the  lamp  off  its  holder  and  interrupts  the 
circuit.  It  is  claimed  that  by  this  means  the 
possibility  of  any  explosive  gases  being  ignited 
is  entirely  removed. 

*  London  Electrical  Review. 
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MEASUREMENTS  OF  ILLUMINATION. 


In  an  article  on  measurements  of  illumination, 
the  London  Electrician  says  :  A  unit  of  illumi- 
nation may  be  conveniently  expressed  in  terms 
of  a  length  and  of  a  unit  of  light,  being  the  illu- 
mination produced  by  unit  light  at  unit  distance. 
Mr.  Preece  pointed  out  at  the  beginning  of  1884 
that  a  carcel-metre  is  equivalent  to  a  British 
standard  candle  at  12.7  in. :  and  the  name  "lux  " 
was  suggested  for  it.  The  name  has  not  been 
used,  if  for  no  other  reason  than  that  measure- 
ments of  illumination  have  very  seldom  been 
made.  M.  de  Nerville,  Director  of  the  Central 
Laboratory  of  Electricity,  has  recently  made  a 
number  of  such  observations  in  Paris.  He  has 
employed  as  a  unit  a  bougie-metre,  the  bougie 
being  a  'bougie  decimate,"  the  tenth  of  a  carcel 
burning  42  grammes  of  oil  per  hour.  This  is 
equivalent  to  a  standard  candle  at  3.34  ft.  dis- 
tance, which  is  a  more  convenient  expression 
than  one- tenth  of  a  candle  at  12.7  in.  The.  7  in. 
cannot  be  neglected,  since  it  amounts  to  a  dif- 
ference of  about  12  per  cent,  a  qua  .tity  which 
can  be  easily  distinguished,  and  a  greater  differ- 
ence than  between  yards  and  metres.  The 
bougie-metre  is  a  unit  of  very  convenient  mag- 
nitude. It  is  the  same  as  the  deci-lux  of  Mr. 
Preece,  and  is  practically  the  Humiliation  at  the 
foot  of  an  gas  street  lamp,  say  13  candles  at  12  ft 

The  relations  of  the  candle-power  and  the  dis- 
tance are,  of  course,  very  simple  for  light  falling 
perpendicularly,  the  bougie-metre  or  deci-lux 
unit  illumination  being  equal  to  1  candle  at  12.7 
inches,  or  1,058  foot,  or  n  candles  at  1,058 
candles  at  1,058  X  ^~n  feei-  as  shown  in  the 
following  table  : — 

BOUGIE-METRES. 

Feet.      Candle-power 
1.058  8 


Candle-power, 
o.  1 
0.5 
0.8 
1.0 

i-5 
2 

3 

4 
5 
M.  de  Nerville 


2.37  10 

30  20 

3-34  50 

4. 1  1 :: 

4.73  2CO 

5.8  50 

6.69  1,000 

7.48  2, coo 

communicated  on 


July 


Feet. 

9-45 
10.58 

'4-95 

23-7 

33-4 

47-3 

74-8 

105.8 

149-5 

2d  to 


the  Soci6te  Internationale  des  Electriciens  the 
results  of  photometric  determinations  which  have 
been  made  with  the  photometer  of  M.  Mascart 
at  the  Opera,  the  Hippodrome,  in  the  salons  of 
the  Hotel  Continental,  at  the  Central  Post  Office 
and  at  the  Halles  Centrales  at  Paris.  He  refers 
to  several  general  observations  which  he  had 
communicated  at  a  previous  meeting  on  similar 
measurements  made  at  the  Exhibition.  Tables 
are  given  showing  the  results  obtained.  They 
are  expressed  in  bougie-metres.  The  screen  of 
the  photometer  was  im.  50  (4ft  nin. )  above 
the  ground.  Red  and  green  glasses  were  used, 
and  the  readings  of  both  are  given. 

At  the  Opera  House,  where  the  first  series 
was  taken,  the  auditorium  has  450  Edison  lamps 
of  10  candle-power,  and  144  of  16  candle-power. 
Thirteen  measurements  were  made  in  various 
parts  of  the  house,  with  the  screen  of  the  pho- 
tometer pointing  in  different  direction*,  which 
are  described  in  full  in  M.  de  Nervil'e's  Paper. 
The  average  is  10  bougies  metres  for  the  red, 
and  9  fur  the  green  glass.  Again,  in  the  grand 
foyer,  there  were  524  ten-candle  lamps.  The 
average  of  seven  measurements  was  12  bougies- 
metres  ;  or,  omitting  two  sets  taken  under  the 
arcade,  14  bougies  metres,  the  figures  for  the  red 
and  for  the  green  being  almost  identical. 

Two  sets  of  measuremeats  of  the  illumination 
of  the  Hippodrome  were  taken.  There  were  20 
Jablochkoff  of  4mm.  in  thick  opal  globes;  16 
Gramme  arcs  of  25  amperes,  in  clear  globes  ;  3 
Gramme  arcs  of  45  amperes,  and  8  Brockie-Pell 
of  12  amperes.  Full  details  of  each  measurement 
are  given,  but,  taking  the  average  of  six  sets,  we 
find  that  the  red  gave  44,  and  the  green  70 
bougies-metres  respectively.  The  ratio  of  green 
to  red  for  the  glow  lamps  was  unity  in  one  case, 


and  9  to  10  in  another;  but  for  the  arc  lighting 
it  is  7  to  4  or  1.75  to  1,  showing  the  larger  pro- 
portion of  red  and  yellow  rays  from  the  glow 
lamps.  The  Petit  Salle  des  Hommes  of  the  Cen- 
tral Post  Office  is  lit  by  13  Cance  lamps  of  8 
amperes.  The  red  gives  an  average  of  13.  and 
the  green  18  bougie-metres — a  much  large  pro- 
portion of  red  than  in  the  larger  arcs  at  the  Hip- 
podrome. One  of  the  other  rooms  was  lit  with 
gas,  with  Cromartie  burners,  and  gave  an  average 
of  9  with  the  red  and  10  with  the  green,  being  a 
whiter  light  than  that  of  the  Edison  lamp  at  the 
Opera  House. 

To  compare  artificial  lights  with  daylight, 
several  measurements  were  made  at  different 
times  of  the  year,  and  in  different  states  of  the 
weather.  The  highest  reading  given  is  1,110 
bougies-metres  with  the  green  glass,  and  326 
with  the  red,  giving  a  ratio  of  nearly  3  to  1. 
This  was  observed  at  four  o'clock  in  the  after- 
noon of  May  1,  1890.  The  windows  of  the  room 
in  which  the  measurements  were  made  were  pro- 
vided with  white  blinds,  and  in  this  case  the  sun 
was  shining  directly  on  them.  On  the  same 
day  a  reading  of  740  with  the  green,  and  228 
with  the  red  glass  was  taken  at  10:30  in  the 
morning,  the  window  not  being  directly  facing 
the  sun.     The  ratio  here  is  3.24  to  1. 

At  five  p.  m.  on  the  same  day  the  ratio  was 
3.44,  but  the  total  illumination  was  about  one- 
half  of  that  of  the  morning  observation.  It  may 
be  assumed,  then,  that  for  pure  white  light,  of 
which  the  sun  is  our  standard,  the  ratio  of  the 
glasses  in  this  particular  photometer  is  about 
3.5  to  1.  The  arc  lighting  at  the  Hippodrome, 
where  the  ratio  was  1.75  to  1,  therefore  has  a 
double  proportion  of  red  and  yellow  rays,  com- 
pared with  a  pure  white  light,  while  the  glow 
lamps  and  gas  have  2. 85  times  the  proper  quantity 
of  red  light. 

A  reading  was  taken  with  the  photometer 
turned  towards  the  full  moon,  and  the  value  was 
found  to  be  about  one-third  of  a  bougie-metre. 

For  interior  lighting  the  production  of  illmina- 
tion  is  almost  invariably  the  only  object  of 
artificial  lights,  but  out  of  doors  it  is  otherwise. 
A  lighthouse,  for  example,  is  not  intended  to 
illuminate  a  surface,  but  merely  to  be  seen  as  a 
brilliant  image.  Other  signal  lights  on  railways 
and  on  carriages  are  intended  chiefly  to  act  as 
beacons,  though  a  good  carriage-lamp  illumina- 
tes the  road  as  well.  Street  lighting  must  be 
considered  from  both  points  of  view.  The  mere 
illumination  produced  by  the  full  moon,  say  one- 
fifth  of  a  bougie-metre,  would  be  sufficient  for 
most  purposes  in  the  streets  ifthis  could  be  carried 
out  uniformly  by  any  artificial  means,  but  street 
lamps  act  also  as  beacons.  Even  an  arc  lamp 
of  1,000  candle-power  produces  very  little  actual 
illumination  at  a  distance  of  1 50  ft. ,  say  one-half 
of  a  bougie  metre  on  a  surface  turned  to  face 
towards  it ;  but  such  a  lamp  would  be  very  useful 
in  a  street  as  a  beacon.  The  lighting  of  Cheap- 
side,  in  1884,  by  Brush  lamps  was  of  this  charac- 
ter. The  lamps  with  their  globes  in  the  ordi- 
nary condition,  gave  about  400  to  500  candle- 
power.  At  the  foot  of  each  post,  which  was 
about  15ft  high,  the  illumination  would  have 
been  about  20  bougie-metres  had  there  been  no 
shadow.  Midway  between  two  lamps,  the 
illumination  on  the  ground  was  less  than  half  a 
bougie-metre. 

NEW  FORM  OF  GAS  BATTERY.  * 


At  one  of  the  meetings  of  the  Royal  Society, 
a  short  time  ago,  a  new  form  of  gas  battery  was 
described  by  Messrs.  Ludwig,  Mond  and  C. 
Langer.  There  are  several  forms  of  gas  battery 
already  known,  but  the  peculiarity  of  this  latest 
modification  is  that  it  is  a  dry  gas  battery. 

The  new  battery  may  be  thus  briefly  des- 
cribed : — A  diaphragm  of  some  porous  non-con- 
ducting material,  such,  for  example,  as  plaster 
of  Paris,  is  saturated  with  dilute  sulphuric  acid, 
or  with  some  other  common  and  suitable  elec- 

*  London  Electrical  Review. 


trolyte.  This  diaphragm  is  covered  on  both 
sides  with  thin  platinum  foil,  which  has  been 
finely  punctured,  and  which  contains  about  1,- 
500  perforations  per  square  centimeter.  The  foil 
is  overlaid  in  its  turn  by  a  thin  film  of  platinum 
black 

The  internal  resistance  is  reduced  to  a  mini- 
mum by  placing  the  foil  in  contact  at  short  inter- 
vals with  strips  of  some  good  conductor. 

A  number  of  such  diaphragms  having  been 
prepared  in  the  manner  described,  they  are  placed 
side  by  side,  or  one  above  the  other,  with  non- 
conducting frames  intervening  ;  this  arrange- 
ment forms  chambers  through  which  the  gases 
employed  are  passed.  One  side  of  each  dia- 
phragm is  exposed  to  the  action  of  air  or  hydro 
gen,  whilst  the  alternate  sides  are  exposed  to  the 
action  of  hydrogen  gas,  and  the  spaces  which  ex- 
ist between  the  diaphragm  are  so  connected  that 
the  gases  pass  through  the  whole  series  each  in 
its  own  proper  way. 

Experiments  were  made  in  order  to  estimate 
the  electromotive  force  of  such  a  battery  as  this, 
with  the  result  that  it  (the  E.  M.F. )  was  found  to 
vary  considerably  with  the  quality  of  the  platinum 
black. 

The  best  result  obtained  was  : 
E.M.F.  =0.97  volt, 
and  this  was  yielded  when  platinum  black,  pre- 
pared as  follows,  was  employed,  namely,  by 
precipitation  from  a  boiling  solution  of  platinum 
tetrachloride  by  neutralizing  with  sodium  carbon- 
ate, and  afterwards  reducing  with  a  boiling  solu- 
tion of  sodium  formate. 

The  resistance  of  a  plate  of  plaster  of  Pa  is,  8 
mm.  in  th  ckness  and  hiving  350  sq.  cm.  of  sur- 
face, was  found  to  be 

r  =  6.02  ohm. 
The  maximum  amount  of  work  was  obtained 
from  this   battery  when  the  external  resistance 
was  nearly  double  the  value  of  the  internal  re- 
sistance. 

After  much  experiment  it  was  found  most  con- 
venient to  work  the  battery  with  an  electromo 
tive  force  of  about  0.73  volt,  which  allows  a  cur- 
rent of  from  2.0  to  2.5  amperes  to  be  taken  oul 
of  an  element  with  700  sq  cm.  of  active  surface 
covered  with  0.35  gramme  of  platinum  foil  and 
1  gramme  of  platinum  black.  The  temperature 
should  be  maintained  constant  at  400  C.  bj 
passing  excess  of  air  through  the  battery. 

About  one-half  of  the  energy  of  combustion  o] 
the  hydrogen  gas  is  converted  into  electrical 
energy  ;  this  is,  comparatively  speaking,  a  higl 
value. 

Mes-rs.  Mond  and  Langer,  besides  expert 
menting  with  oxygen  and  hydrogen,  also  tried 
air  and  a  gas  containing  from  30  to  40  per  cent 
of  hydrogen — a  gas,  in  tact,  such  as  can  be  go 
by  the  action  of  steam,  with  or  without  air,  01 
coal  or  coke. 

As  might  be  predicted,  this  battery  after  hav 
ing  been  at  work  for  some  time  begins  to  exhibi 
signs  of  polarization.  In  the  opinion  of  Messrs 
Mond  and  Langer,  this  phenomenon  is  cause* 
by  a  charge  in  the  concentration  of  the  acid  a 
the  two  electrodes,  and  may  be  remedied  by  in 
terchanging  the  gases  from  time  to  time  ;  thi 
can  be  effected  with  the  greatest  ease  since  tb 
materials  to  be  interchanged  are  gaseous. 

It  is  only  fair  to  remark,  in  conclusion,  tha 
Messrs.  C.  R.  A.  Wright  and  C.  Thomson  hav 
recently  stated  that  the  gas  battery  described  b 
Messrs.  Mond  and  Langer  is  practically  identi 
cal  in  principle  with  one  described  by  them  i 
1888  in  a  paper  entitled  "  On  the  Developmei 
of  Vo'ta;c  Electricitv  by  Atmospheric  Oxidation 
{vide  Proceedings  Royal  Society,  Vol.  XLIV.,1 
182),  and  which  was  perhaps  foreshadowed  in 
previous  paper  by  them,  entitled  "'Note  on  th 
Development  of  Voltaic  Electricity  by  Atmos 
pheric  Oxidation  "  {vide  Proceedings  Roval  Socu't) 
Vol.  XLII.,  p.  212.) 


Circular  Railway. — Albuquerque,  New  Me: 
ico,  is  to  have  a  circular  electric  railroad,  whic 
is  to  be  built  by  Philadelphia  parties. 
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A  WEEK  OF  CONVENTIONS. 

This  is  indeed  a  week  of  conventions.  The 
elephone  people  have  just  closed  one  of  their 
lost  successful  meetings  at  Detroit,  Mich.     The 

eliberations  were  timely  and  important,  and  all 
rho  attended  were  well  repaid  for  their  visit, 
'he  Edison  Convention  at  Minneapolis,  the  Old 

lme  Telegraphers' Convention,  at  Kansas  City, 
rIo.,and  the  State  Electric  Street  Railway  Con- 
ention,  at  Rochester,  N.  Y. ,  are  convening  as 
ve  go  to  press.  It  is  unfortunate  that  the  same 
ate  for  holding  these  conventions  was  selected 
>y  each  of  the  three  last  named  interests.  It 
:ertainly  looks  as  though  a  committee  should  be 
ppointed  by  each  of  the  associations  whose  duty 
t  shall  be  to  guard  against  a  confliction  of  dates. 
^  number  of  people  in  the  electrical  business 
vould  have  been  delighted  to  have  attended  at 
east  two  of  the  three  conventions  which  oc- 
:urred  on  the  same  day,  but  of  course,  such  a 
hing  was  impossible.  It  is  to  be  hoped  that  a 
emedy  will  be  sought  before  another  year  passes 

DUPLEX  GAS  ENGINES. 


Mr.  Elmer  A.  Sperry,  the  well-known  electri- 
ian,  of  Chicago,  contributes  an  article  which 
appears  in  another  column  of  this  paper  on  du- 
plex gas  engines.  Mr.  Sperry  states  that  the  effi- 
ciency of  the  steam  engine  when  taken  as  a 
measure  of  the  recovery  of  power  from  the  total 
oower-equivalent  of  the  heat  employed,  follow- 
ing the  most  improved  methods,  is  only  about 
ten  per  cent,  when  large  units  of  power  are  con- 
sidered. He  adds,  that  to  compare  this  per- 
formance with  that  of  the  gas  engine,  it  is  but  fair 
.hat  we  take  equal  units  in  either  case.  In  the 
comparison  of  the  two  motors  as  heat  engines, 
size  for  size,  the  actual  performance  of  the  gas 
engine  is  over  two  hundred  per  cent,  better  than 
that  of  the  steam  engine,  with  a  vast  unexplored 
region  beyond  in  the  case  of  the  gas  engine, 
giving  promise  of  great  improvement  and  higher 
economy  than  the  most  excellent  performance 
yet  recorded. 

The  whole  article  gives  very  valuable  statistics 
and  information  on  this  important  subject  which 
ire  worthy  of  perusal. 


THE    DISPLACEMENT   OF   STEAM    BY 
ELECTRICITY. 

In  another  column  appears  an  article  from  the 
American  Machinist,  one  of  the  most  widely  read 
mechanical  papers  in  the  country,  on  the  subject 
of  displacing  steam  by  electricity.  The  article 
is  worthy  of  consideration  by  the  electrical  fra- 
tern  ty,  for  the  reason  that  it  shows  conclusively 
that  those  who  have  heretofore  joined  fortums 
with  the  steam  engine  are  now  gradually  pie- 
paring  themselves  to  adopt  electricity,  if  it  proves 
the  better  medium  of  power.  The  article,  of 
course,  is  written  from  the  standpoint  of  a  steam 
engine  advocate,  but  between  the  lines  can  be 
discovered  a  slight  feeling  that  electricity,  sooner 
or  later,  will  overshadow  the  engine  of  to-day. 


ELECTRIC    CAR    INTERESTS    CONSOLI- 
DATE. 


Advices  reach  us  from  Pittsburg,  Pa.,  on  the 
authority  of  Mr.  George  Westinghouse,  that  the 
long-talked-of  combination  of  the  Westinghouse 
Electric  Company,  of  Pittsburg,  and  the  Pullman 
Manufacturing  Company,  of  Chicago,  for  the 
construction  of  outfits  for  electric  street  railways 
was  arranged  in  Chicago  September  12.  The 
combined  capital  of  the  two  companies  will  be 
$20,000,000.  There  will  be  no  direct  consolida- 
tion of  plants  at  once,  but  each  company  will 
make  contracts  for  the  other  and  there  will  be 
an  exchange  of  stock.  Mr.  Westinghouse  also 
says  he  will  at  once  begin  the  erection,  near 
Pittsburg,  of  the  largest  electiic  plant  in  the 
world.  His  establishment  now  is  running  night 
and  day. 


THE  EDISON  ENGRAVINGS. 


We  take  pleasure  in  placing  before  our  pa- 
trons excellent  pictures  of  Mr.  Thomas  A.  Edison 
and  his  able  assistants.  It  is,  we  believe,  the 
first  time  that  pictures  of  so  elaborate  a  nature 
have  ever  appeared  in  a  weekly  publication.  We 
congratulate  all  of  these  gentlemen.  Their  good 
looks  is  the  very  best  recommendation  they 
could  have.  Every  man  is  an  expert  in  his  own 
particular  line.  We  also  congratulate  Mr.  Edi- 
ison  for  gathering  around  him  so  many  efficient 
and  scholarly  people.  Of  course,  the  number 
we  present  does  not  begin  to  represent  all 
branches  of  Mr.  Edison's  business.  They  were 
all  we  could  get  hold  of,  however,  and  those 
who  have  been  overlooked  can  rest  assured  they 
were  not  forgotten,  and  at  some  future  time  we 
expect  to  take  them  in  hand. 


Mr.  Edison  has  come  out  in  a  new  character. 
The  process  of  accelerating  the  passage  of  drugs 
through  the  skin  by  electrical  endosmosis  has, 
for  some  time,  been  regularly  practiced  under 
medidal  sanction.  Edison  had  noticed  that 
gouty  concretions  are  often  treated  with  the  aid 
of  lithium  salts,  taken  internally,  to  facilitate  the 
formation,  dissolution,  and  excretion  from  the 
body  of  urate  of  lithium.  The  difficulty  in  this 
treatment  has  always  been  the  uncertainty  of  the 
absorption  of  the  salts  into  the  system,  and  it 
occurred  to  Edison  that  more  rapid  success  might 
be  obtained  by  external  application  and  the  em- 
ployment of  electrical  endosmose  to  carry  the 
lithium  into  the  tissues.  For  the  purpose  of  test- 
ing this  application  he  carried  out  a  series  of  ex- 
periments last  year,  the  results  of  which  were 
placed  before  the  International  Medical  Con- 
gress, recently  held  at  Berlin.  The  subject  ex- 
perimented upon  was  seventy-three  years  of  age, 
and  had  lived  an  active  and  healthy  life  unt  1 
ten  years  previously,  when  he  contracted  the 
tendency  to  gouty  concretions  through  sleeping 
in  damp  sheets.  All  the  joints  except  the  knees 
were  very  much  enlarged,  and  the  joints  of  the 
little  finger  were  almost  obliterated  by  concre- 
tion. The  patient  experienced  freedom  from 
pain,  which  had  up  to  that  time  been  intense, 
after  the  first  day's  treatment,   and  in  fourteen 


days  a  reduction  of  nearly  an  inch  and  a  quarter 
was  affected  in  the  circumference  of  one  of  the 
fingers,  whose  form  was  favorable  to  accurate 
measurement.  The  general  condition  of  the  pa- 
tient was  temporarily  ameliorated,  and  the  results 
of  the  experiment  were  in  every  way  encoura- 
ging:- 


THE  EDISON  CONVENTION. 


The  annual  Convention  of  the  Association  of 
the  Edison  Lighting  Companies  for  the  year  1890, 
will  be  held  at  the  West  Hotel,  Minneapolis, 
Minn.,  commencing  on  Tuesday,  September 
1 6th.  The  managers  of  the  principal  stations  of 
the  country  are  expressing  an  unusual  interest 
because  the  officials  of  the  parent  company  are 
making  preparations  to  attend,  and  the  presence 
of  Mr  Edison,  and  Samuel  Insull,  second  vice- 
president  of  the  Edison  General  Electric  Com- 
pany, are  assured. 

The  following  are  among  the  subjects  which 
will  be  discussed  at  this  session  : — 

Lightning  Protection — Results  of  Experiments. 

Insurance  of  Edison  Central  Stations, 

A  National  Code  of  Insurance  Rules. 

Edison  Patent  Litigation. 

Central  Station  Steam  Piping. 

Re-organization  of  Edison  Interests. 

Grounding  the  Neutral  Wire  in  Three-Wire 
Systems. 

The  presence  of  Mr.  Edison  and  his  vievs 
upon  the  many  points  which  will  be  brought  up 
for  discussion,  will,  of  course,  be  of  great  value. 

At  the  same  time,  the  Minneapolis  Industrial 
Exposition  is  in  the  height  of  its,  activity,  and  its 
most  attractive  exhibit  is  the  display  shown  by 
Mr.  Edison  at  the  Paris  Exposition,  and  more 
recently  at  the  Lenox  Lyceum,  New  York  City, 
consisting  of  a  long  line  of  inventions  from  the 
early  electric  "vote  recorder"  to  the  perfected 
Phonograph. 

The  Phonograph  will  be  elaborately  exhibited 
and  some  novel  and  beautiful  lighting  effects 
displayed,  and  it  is  safe  to  say  that  the  Conven- 
tion will  be  a  most  happy  occurrence,  all  of 
which  will  be  arranged  by  Mr.  Hammer,  as  at 
the  Paris  Exposition. 


Buzzing  in  the  Telephone. — The  Central  New 
York  Telephone  and  Telegraph  Company  of  this 
city  has  devised  a  plan  by  which  the  induction 
to  its  lines  by  the  electric  current  on  the  wires  of 
the  Belt  Line  street  railroad  is  in  a  measure  over- 
come. When  the  electric  cars  were  first  operated 
and  at  times  since  patrons  of  the  telephone 
company  have  complained  of  a  buzzing  sound  in 
the  instrument  when  the  receiver  was  placed  to 
the  ear,  making  it  difficult  to  understand  the 
person  at  the  other  end  of  the  line.  Trouble 
was  also  occasioned  in  the  exchange  by  the  fre- 
quent falling  of  the  annunciator  when  no  one 
had  sent  in  a  call.  Investigation  by  the  com- 
pany's electricians  revealed  the  fact  tl  at  the 
trouble  was  occasioned  by  the  electric  cars. 
The  current  from  the  underground  wires  of  the 
railroad  spread  out  and  interfered  with  the  return 
circuit  of  the  telephone  company.  Tie  difficulty 
can  never  be  entirely  obviated,  but  a  plan  has 
has  been  hit  upon  by  which  ihe  service  is  greatly 
improved.  A  large  copper  wire  has  been  run 
from  the  central  office  between  the  line  wires  on 
which  the  'phones  are  connected,  and  thence 
into  the  ground,  thus  establishing  a  balance 
between  the  two  currents. — Utica  Herald. 

Electric  Light  Wanted  in  the  Bermudas  —A 
writer  states  that  there  are  no  electric  lights  on 
the  islands,  but  that  the  principal  inhabitants 
"want  them  badly."  He  mentions  a  dozen  per- 
sons who  would  go  to  a  heavy  expense  in  order 
to  have  the  electiic  light. 

Newspaper  Enterprise. — The  London  Tinus 
spent  over  j[6,o  o  in  telegraphing  day-by-day 
the  news  of  the  revolution  in  Buenos  Ayres. 


THE    ELECTRIC    ACE. 


SPECIFICATIONS    OF    LETTERS    PATENT. 


The  late  Tudge   Grier   of  the   United   States 
Supreme  Cou 

■There  are  few  things  more  difficult,  even  for 
:-educated  and  practical  lawyers,  than  to 
describe  a  new  invention  clearly  and  point  out 
the  principle  which  distinguishes  the  subject  of 
it  from  all  things  known  before.  As  inventors 
are  rarely  experts,  either  in  philology  or  law.  H 
has  long  b  en  ed  as  a  rule   that  their 

writings  are  to  be  scanned  with  a  good  degree 
of  char 

"  But  it  is  easy  to  abuse  this  liberality  to  the 
purpose  of  fraud. 

"The  public  has  rights  to  be  guarded  also, 
and  these  exact  that  the  patentee's  specifics: 
shall  set  forth  -  r.vention  so  fully  and 
definitely  that  it  cannot  be  readily  misunder- 
Rogers,  vol.  i.,  Fisher's 
Patent  Cases,  p.  i  ;- 

The  importance  of  cleaily  and  correctly  rie- 
bing  the  use  and  operation  of  the  invention 
is  -  forth  in  the  opinion  of  a  patent  law 

judge  many  years  ago  : 

"The  intention  of  the  inventor,  so  as  to  - 
the  object  designed,  is  to  govern  the  construc- 
tion of  the  language  he  employs.  Invent :  re 
not  always  educated  or  scientific  men.  Some  of 
the  most  u-eful  inventions  have  sprung  from  an 
illiterate  source  Genius  is  not  always  blessed 
with  the  power  of  language.  Courts  look  to  the 
manifest  des  gn,  in  order  to  remove  any  am- 
biguity arising  from  the  terms  employed.  But 
this  ambiguit)*  must  not  be  such  as  would  perplex 
an  ordinary  mechanic  in  the  art  to  which  it  ap- 
plic  (Page:  vol.  i.,  Fisher's  Pa: 

Cases,  p.  20" 

the  compar:.  .-cent  words  of  Judge 

Miller,  now  of  the  Supreme  Court  of  the  United 
are  like  "apples  of  gold  in  pictures  of 
silver  "  to  the  inventor  :  they  shine  out  in  the  in- 
ventor's firmament  like  the  bright  moon  and  stars 
to  the  lonely  people  under  the  splendors  of 
brilliant   a:.  ght;    they   contain   the   most 

important  information  and  advice  to  inventors, 
in  words  which  are,  at  once,  glowing,  concise, 
beautiful  and  forcible  : 

"  The  growth  of  the  patent  system  in  the  last 
qnarter  of  a  century  in  this  country  has  reached 
a  stage  in  its  progress  where  the  variety  and 
magnitude  of  the  interests  involved  require  ac- 
curacy, precision,  and  care  in  the  preparation  of 
all  the  papers  on  which  the  patent  is  found 
is  no  longer  a  scarcely  recognized  principle 
.iggling  for  a  foothold  :  but  it  is  an  organized 
system  -.v::h  well-settled  rules,  support: 
a;  once  by  its  utility  and  by  the  wealth  which  it 
creates  and  commands.  The  developed  and 
improved  condition  of  the  patent  law,  and  of  the 
principles  which  govern  the  exclusive  rights 
conferred  by  it,  leave  no  excuse  for  ambiguous 
language  or  vague  descriptions. 

"The  public  should  not  be  deprived  of  rights 
supposed  to  belong  to  it.  without  being  clearly 
told  what  it  is  that  limits  these  rig 

• '  The  genius  of  the  inventor,  constantly  mak- 
ing improvements  in  existing  patents — a  pro- 
cess which  g:\es  to  the  patent  system  its  great  - 
—  .:ld  not  be  restrained,  by  vague 
and  indefinite  desciptions  of  claims  in  existing 
patents,  from  the  s:  :id  necessary  right  of 

improving  on  that  which  has  already  been  in- 
vented. 

"  It  seems  to  us  that  nothing  can  be  more  just 
and  fair,  both  to  the  patentee  and  the  public,  than 
that  the  former  should  understand  and  corrr 
describe  just  what  he  has  invented,  and  for  « 
he  claims  a  patent''     (Merrill  vs.  Yeomans,  vol. 
xi.,  Patent  Office  Gaxe&e,  f 

And  the  late  Judge  Grier.  after  a  wide  experi- 
ence in  patent  'legislation,  rings  out  these 
solemn  words  of  warning : 

"The  courts  always  labor  to  protect  a  man 
when  they  clear!  at  he  has  made  a  good 

invention  but  has  got  among  a  set  of  bungling 
fellows  to  draw  his  patent ;  and  many  a  time  we 


have  had  to  stretch  almost  our  aces  to 

help  through  a  good  invention  against  a  bad  de- 

:ion  drawn  by  some  blockhead. 

"  The  difficulty  has  been  that  mechanics  did 

not  understand  law.  and  lawyers  did  not  under- 

i  mechanics.' — 77te  Practical  Mechanic. 


ELECTRICITY  VERSUS  STEAM. 

THE  AMERICAN"  MACHINIST  HAS    THIS    TO    SA1     ON    THE 

SUBJECT. 

The  fondest   dream   of  the  enthusiastic  elec- 

ians  of  to-day  seems  to  be  the  relegation  of 
our  present  locomotive  engines  to  the  scrap 
heap,  or  to  museums  of  antiquities,  by  means 
of  the  electric  motor :  and  it  is  confidently 
med  by  some  of  them,  at  least,  that  the 
speed  of  trains  will  be  greatly  increased —  I 

es  per  hour  being  mentioned  as  among  the 
easy  pos-ibil: 

If  a  track  could  be  provided   pe  level 

and  straight,  wiih  rails  absolutely  smooth  and 
unyielding,  and  if  a  train  could  be  placed  upon 
this  track,  all  the  moving  parts  of  which  should 
be  perfectly  balanced,  and  capable  of  moving 
without  friction,  and  if,  :  -  anceof 

the  air  could  be  avoided,  such  a  train  could  be 
run  as  fast  as  anyone  dared  to  travel,  and  the 
power  required  to  do  it  would  t  -  upplied 

and  never  lost  But  such  conditions  are  not 
practically  obtainable,  and  every  departure  from 
them  not  only  call>  for  increased  power,  but  sets 
a  limit  for  the  attainable  speed   ent  de- 

pendent of  the  question  of  pc 

Some  of  these  condi. ions  can  be  much  more 
closely  approached  than  is  the  case  in  present 
practice,  and  will  be.  as  soon  as  the  need  for  doing 
so  becomes  the  limit     .  :  in  the  problem. 

By  the  use  of  the  electric  motor,  the  recipro- 
cating parts  of  the  present  locomotive  can  be 
avoided,  and  none  but  rotating  parts  employed  ; 
this  will  make  practically  perfect  balancing  pos- 
sible, and,  together  with  the  fact  that  an  electric 
motor  for  a  given  train  and  speed  can  be  lighter 
than  the  present  locomotive,  would  seem  to  give 
considerable  advantage  to  electricity,  while  the 
difference  in  economy  between  the  best  locomo- 
tives and  the  best  stationary  engines  of  the  com- 
pound condensing  type  gives  a  margin  of  about 
fifty  per  cent  for  loss  of  energy  by  conversion 
in  electricity,  and  back  again  into  motive  power. 

Whenever  it  is  shown  that  thelo.--  -  con- 

version and  re  conversion  is  less  than  fifty  rer 
cent  under  ordinary  every-day  working  condi- 
ditions.  the  question  of  economy  will  be  in  a  fair 
way  of  settlement,  though  there  will  still  be  the 
question  of  the  comparative  cost  of  repairs  and 
interest  on  money  invested  in  motive  power  ma- 
chinery, and  this  is  a  point  about  which  there  is 
little  absolute  knowledge  as  yet 

Put  there  is  some  doubt  as  to   whether  the 
rem  of  having  power  instal'ations  alorg  a 
line    of  intervas,    generating    electricity   to   be 
taken':'  >ra    from  a   conductor  placed 

along  the  track,  would  prove  practically  appli- 
cable to  railroads.  On  a  very  busy  and  crowded 
ion  of  a  railroad  it  is  doubtful  if  the  numer- 
ous motors  required  could  all  depend  upon  a 
:' power,  the  failuie  of  which  from 
any  whatever  would  make  them  all  help- 

less and  cause  a  very   effectual  blockade — one 
inire  vigorous  work  with  inde- 
pendent motors  of  some  kind  to  clear  up.     The 
storage  ba:  -:em  would  get  over  this  diffi- 

culty, but  i  e  of  development  the 

question  of  economy  and  weight  would  again 
be  brought  in  by  it  If  the  problem  of  convert 
in?  the  heat  energy  of  coal  directly  into  ele„ 
energy  is  ever  solved,  then  electric  motors  will 
probably  be  made  which  can  generate  their  own 
electricity  on  the  road,  as  locomotives  now  gen- 
erate their  own  steam,  but  this  direct  develop- 
ment of  electric  energy  without  the  intervention 
of  steam  power  is  a  problem  which  may  never 
be  solved.  And  supposing  a  satisfactory  motor 
to  be  developed,  then,  when  much  higher  speeds 
are  attempted  than  are  attained  now.  other  prob- 


lems   will    present   themselves    probably    litde 
thought  of  now.     Electric.  come 

into  use  on  railroads,  but  it  is  safe  to  sa; 
the  science  of  electricity  is  not  yet  sufficiently  de- 
veloped to  enable  anyone  to  foretell  in  whal 
it  will  supersede  present  arrangements,  and  it  is 
well  for  those  who  attack  the  problem  to  r 
ber  the  maxim,  "  Never  despise  your  enei 
for  the  locomotive  is  quite  an  efficient  ma 
all  things  considered,  and  we  are  by  no  means 
sure  that  it  has  reached  the  limit  of  its  dc 
ment  in  regard  to  either  speed  or  economy. 

Th  imagine  they  have  .seen  the  1m 

days  of  the  locomotive,  may  have  long  to  wail 
before  the  very  serviceable  machine  now  i       ■ 
is  driven  from  the  track  and  relegated 
scrap  heap  by  a  successful  rival. 

DISGUISED  AS  LINEMEN. 


THREE  L    WIRE    OFF    THE    POLES. 

One  dayr  three  weeks  ago  three  men,  dress 
telegraph  linemen,  climbed  the  poles 
Hudson   Electric  Light  Company   on    Ra 
avenue.  Jers.  wires  and   : 

them  off     A  day  or  two  later  about  a  mile  t 
wire  on  Central  avenue  was  carried  away  in 
similar  manner.     The  Company  was  e 
convenienced  by  the  cutting  of  the  wires  ar 
damage  done  exceeded  $500. 

The  police  were  notified  and  detectives  wei 
put  on  the  case.     They  located  the  stolen  wiie 
It  had  been  sold  to  a  junkman  for  less  th:. 
although  it  was  worth  abc 

From  information  received  the  detectives  01 
Monday  arrested  Thomas  Williams,    a    forme 
employe  of  the  company,  on  suspicion  0: 
concerned  in  the  stealing  of  the  wire.    Wj 
it  is  said,  has  served  time  in  New  York    for  1 
similar  offense.     He  is  held  for  examina: 

The  wires  were  new  and  no  electric  currej 
had  passed  through  them. 


Some  curious  coincidences  between  the  m 
of  inventors  and  mechanical   appliances   h; 
given  rise  to  absurd  nrstakes.    It  was  common 
supposed    years    ago   that   the   Biush   mach 
was  so  cal  ed  on  account  of  some  special 
of  brushes,  and  that  the  Lever  arc  lamp  dern 
its  name   from    two   peculiar  levers  in  its 
chanism.     "The  Ball  dynamo  has  no  spherid 
armature,   as   might   be   supposed.     Th; 
electric  railway  system  is  not  specially  adap 
for  lines  of  limited  length.     Bright  shacl 
never  polished,  and  the  Siemens  galvanome 
has  nothing  to  do  with  the  mariner's  comp 
with  which   beginners  sometimes  confouni 
The  Parsons  engine  is  not  a  clerical  device, 
the  Upward  battery  has  nothing  in  common 
Excelsior  carbons.     Such  popular  errors  may 
:sed,  however,  when   we  find  a  recogni 
text-book  explaining  the  Daniells  cell  as 
so  called  because  of  its  constancy!'"     In 
country  a  large  number  of  people  have  all 
thought  that  the  Bell  telephone  was  so  oaf 
cause  of  the  bell  which  is  attached  to  it,  and  ! 
widespread  was  this  belief  that   the  Long  Di 


tance  Telephone  Company  made  it  serve  a  coi 

trade  mark. 


mercial  purpose   by   adopting  the  bell  as 


Of  novel  applications  re  is  I 

end.     Bakers  are  now  using  the  electric  mot 
as  a  bread  mixer,  and  are  thus  enabled  to  A 
four  or  five  minutes  an   amount  of  wc 

.'.d  otherwise  require  hours  of  hand  labc 

A  writer  in  a  medical  paper  says  he  i 
quently  obtained  much  relief  from  fact, 
ralgia  by  applying  an  incandescent  ligh 
part  effected.  '  He  sugge-  the  lam: 

also  be  used  in  poulticing  advantageous 
could  be  laid  over  a  flaxseed  or  other  : 
poultice,    and    constant    heat    could    be    1 
ed. 

The    River    and     Rail     Electric     Cor. 
of  this  city,  a  few  days  :._ 
five  cars,  to  be  delivered  in  nine  .  at  | 

:    :  per  car.  C.  O.  D. ,  without  guarar. 


THE    ELECTRIC    AGE. 


ELECTRIC    LIGHTING    FOR   BEGINNERS. 


BY  THE  EDITOR. 


Part  VII. — Compound  Wound  Dynamos. 

137 — What  is  a  compound  wound  dynamo? 

A  compound  wound  dynamo  is  one  in  which 
the  series  and  shunt  methods  of  winding  the 
field  magnets,  as  described  in  Paris  V.  and  VI., 
are  combined.  The  accompanying  illustration 
shows  in  a  clear  manner  the  two  windings. 

138 — Are  there  two  separately  wound  coils  of 
wire  on  the  field  magnets  of  a  compound  wound 
machine? 

Yes. 

139 — Are  the  two  coils  excited  by  the  current 
generated  in  the  armature  ? 

Usually,  yes. 

140 — Is  there  any  other  method  than  this  of 
exciting  the  fields  of  compound  wound  ma- 
chines? 

Yes,  by  connecting  one  of  the  coils  with  an 
independent  and  outside  source  of  electticity. 

141 — What  may  these  outside  sources  of  cur- 
rent be  ? 


COMPOUND    WOUND    DYNAMO. 

They  may  be  another  dynamo  or  a  magneto 
generator — anything  that  generates  a  current  of 
electricity. 

142 — Are  compound  wound  dynamos  always 
referred  to  by  that  name  ? 

They  are  sometimes  called  self  regulating  ma- 
chines. 

143 — Why  are  they  called  self-regulating? 

Because  they  regulate  their  output  of  current 
automatically. 

144 — In  a  compound  wound  dynamo  are  the 
two  coils  of  wire  with  which  the  field  magnets 
are  wound  of  the  same  size  (diameter)  ? 

No  ;  one  coil  is  of  coarse  wire  and  the  other 
of  fine  wire  (see  illustration). 

145 — What  part  of  the  system  includes  the  coil 
of  coarse  wire  ? 

The  main  or  external  circuit — this  is  the  one 
in  which  the  lights  are  placed. 

146 — What  is  the  fine  wire  coil  ? 

It  is  the  shunt  circuit. 

147 — Which  of  two  machines  described  in 
Parts  V.  and  VI.  is  represented  in  the  compound 
wound  dynamo  by  the  coarse  wire  ? 

The  series  dynamo. 

148 — And  the  fine  wire  winding  represents 
the  shunt  machine  ? 

Yes. 


149 — Are  the  wires  of  the  two  coils  insulated 
from  each  other  ? 

Yes ;  they  are  insulated  from  each  other 
throughout  their  entire  length. 

150 — Is  there  no  electrical  connection  what- 
ever between  them  ? 

Yes ;  at  the  brushes  the  ends  of  the  two  coils 
are  connected  electrically. 

151 — Does  each  coil  excite  the  field  magnets? 

Yes. 

152 — To  what  extent  does  each  of  the  two  coils 
excite  the  fie'd  magnets  ? 

In  proportion  to  the  electiical  resistance  in 
each  of  the  circuits. 

153 — Do  the  two  coils  act  together  in  the  pro- 
duction of  the  magnetic  field,  or  do  they  oppose 
each  other  ? 

They  act  together. 

154 — Are  all  compound  wound  dynamos  of 
one  class? 

No  ;  there  are  two  general  classes. 

155 — What  is  the  object  of  each  ? 

One  class  is  designed  to  produce  a  constant 
potential,  and  the  other  a  constant  current. 

1 56 — In  what  respect  do  the  dynamos  of  these 
two  classes  differ  ? 

They  differ  in  the  winding  of  the  field  mag- 
nets. 

757 — In  a  machine  designed  to  produce  a 
constant  potential  how  are  the  field  magnets 
wound  ? 

To  produce  a  constant  potential  one  of  the 
two  coils  of  the  field  magnets  may  be  connected 
in  series  with  the  armature  and  the  external  cir- 
cuit and  the  second  coil  excited  from  an  external 
source  of  electricity  ;  or,  one  coil  may  be  con- 
nected in  series  with  the  armature  and  external 
circuits  (as  in  the  former  case)  and  the  second 
coil  placed  in  a  shunt.  The  latter  combination 
is  shown  in  the  accompanying  figure. 

158 — To  produce  a  constant  current  how  are 
the  two  coils  of  the  field  magnets  combined  ? 

To  produce  a  constant  current  one  of  the  field 
magnet  coils  may  be  placed  in  a  shunt  and  the 
second  coil  may  be  excited  by  a  current  from  an 
external  source. 

159 — Is  there  any  general  rule  for  winding  the 
coils  of  a  compound  machine  ? 

No  ;  no  general  rule  can  be  given  for  the  rea- 
son that  machines  have  to  be  wound  to  suit  the 
work  they  are  designed  to  perform,  in  order  to 
attain  the  best  results. 

160 — What  is  the  object  to  be  attained  in 
winding  the  coils  ?  » 

The  object  is  to  so  wind  the  coils  that  the 
right  amount  of  current  will  flow  through  them 
to  produce  the  required  electro  motive  force. 

161 — In  a  machine  of  the  class  illustrated  in 
this  article,  if  the  number  of  lights  on  the  exter- 
nal circuit  is  increased  what  is  the  result? 

Increasing  the  number  of  lights  increases  the 
resistance  of  the  circuit,  and  increase  of  resist- 
ance diverts  more  of  the  current  generated  in 
the  armature  through  the  shunt  coil.  The  in- 
creased current  in  the  shunt  causes  an  increase 
in  the  magnetism  of  the  field  magnets,  and  this 
in  turn  increases  the  current  sufficiently  to 
compensate  the  loss  caused  by  the  increased  re- 
sistance in  the  external  circuit. 

162 — If  the  number  of  lights  on  the  external 
circuit  is  diminished  what  is  the  result  ? 

A  diminution  in  the  number  of  lights  reduces 
the  resistance  of  the  external  circuit,  and  the  de- 
crease of  resistance  takes  more  of  the  current 
from  the  shunt,  but  by  reducing  the  current  in 
the  shunt  the  magnetism  and  the  current  out- 
put is  correspondingly  reduced,  thus  the  balance 
is  maintained. 

163 — Then  a  compound  wound  dynamo  de- 
livers a  given  current  under  varying  loads  ? 

Yes ;  and  for  this  reason  such  a  machine  is 
styled  "self  regulating. " 

164 — Does  variation  in  the  speed  of  the  arma- 
ture affect  the  result  ? 

Yes  ;  speed  is  one  of  the  factors  in  the  deter- 
mination of  the  elements  of  the  machine. 

( To  be  continued.) 


RELIABLE  SHIP  COMPASSES. 


The  Secretary  of  the  Navy  recently  advertised 
for  proposals  for  the  construction  of  ten  Diehl- 
Gibson  compensating  binnacles  for  the  com- 
passes on  board  some  of  the  new  United  States 
Naval  ships.  This  bini  acle  is  the  invention  of 
Lieut.  S.  W.  B.  Diehl,  naval  superintendent  ol 
compasses,  and  Ensign  John  Gibson,  his  princi- 
pal assistant. 

The  object  of  a  compensating  binnacle  is  to 
counteract  the  magnetism  of  the  ship  so  that  the 
compass  will  be  influenced  by  the  magnetic  in- 
fluence of  the  earth  alone.  This  is  done  by 
means  of  magnets  differently  arranged.  In  the 
Diehl-Gibson  binnacle,  the  perpendicular  mag- 
netism of  the  ship  is  corrected  by  three  magnets, 
composed  of  bundles  of  steel  wires,  each  one  of 
which  is  a  separate  magnet.  These  are  placed 
on  a  brass  plate  below  the  compass  so  that  they 
lie  in  the  direction  of  the  ship's  magnetism,  but 
with  their  magnetic  poles  opposite  to  those  of 
the  ship.  This  plate  is  so  arranged  that  it  can 
be  raised  or  lowered  by  a  rack  and  pinion,  until 
the  exact  point  is  reached  where  the  magne'.s 
neutralize  the  magnetism  of  the  ship,  and  allow 
the  compass  always  to  point  north,  no  matter 
how  the  ship  points. 

The  horizontal  error,  which  is  comparatively 
little,  is  compensated  by  means  of  two  large  iron 
balls  so  adjusted  on  each  side  of  the  binnacle 
that  their  distance  from  the  compass  can  be  reg- 
ulated by  screws. 

There  is  still  another  error,  known  as  the 
"  heeling  error, "  which  comes  into  play  when 
the  ship  heels  over  from  one  side  to  the  other  in 
rough  weather.  This  is  compensated  for  by  a 
perpindicular  bar  magnet,  which  is  placed  in  a 
tube  directly  beneath  the  center  of  the  compass, 
so  that  it  can  be  raised  or  lowered  to  the  right 
point  to  compensate  the  heeling  error.  With 
the  adjustments  all  properly  made,  the  compass 
in  this  binnacle  would  be  as  reliable  as  if  it  were 
mounted  on  shore,  far  away  from  any  disturbing 
influences,  unless  the  magnetism  of  the  ship 
should  suddenly  change. 

It  is  very  seldom  that  such  a  thing  as  that  hap- 
pens, but  there  is  one  celebrated  case  on  record, 
when  a  Coast  Survey  vessel  off  the  Atlantic  coast 
was  struck  by  lightning  one  night,  and  one 
whole  side  of  the  vessel  was  converted  into  an  im- 
mense and  very  powerful  magnet  by  the  electric 
charge  it  received. 

It  was  only  by  skillful  seamanship  that  the  ves- 
sel was  not  wrecked. 


Electric  Light  at  the  Vienna  Exhibition. — 
The  Neue  Freie  Presse  gives  the  following  par- 
ticulars concerning  Siemens  and  Halske  s  in- 
stallation at  the  Vienna  Agricultural  Exhibition: 
— Sixteen  Siemens  and  Halske  dynamos  are  driven 
by  11  steam  engines  supplied  with  steam  from 
six  boilers  The  machines  supply  400  arc  lights 
and  2,000  incandescents.  The  arc  light  ma- 
chines work  at  300  volts  and  can  each  supply 
72  arcs  of  2,000  normal  candle-power,  and  tak- 
ing 10  amperes.  Altogether,  these  machines 
supply  400  arcs  in  the  Rotunda  and  the  Park. 
The  incandescent  lighting  machines,  five  in 
number,  can  each  feed  500  16  candle-power 
lamps  at  no  volts.  For  the  illumination  of  the 
fountains  two  separate  dynamos  are  employed, 
supplying  together  660  ampeies  at  80  volts. 
There  are  altogether  72  arc  light  circuits,  six  in- 
candescent circuits,  and  two  for  the  fountains. 
Their  total  length  is  about  60  kilometer-,  of  which 
about  17  kilometers  consist  of  lead-covered 
cables,  placed  underground.  This  installation  is 
said  to  be  the  largest  in  existence  in  Austria. 
About  675  horse  power  are  comeited  into  light. 
Up  to  the  present  the  installation  has  been  run 
without  the  slightest  hitch  of  any  kind. 

As  soon  as  the  telephone  between  London  and 
Paris  is  completed,  arrangements  will  be  made 
to  extend  the  system  to  Brussels,  Bordeaux  and 
Marseilles. 
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THE  SOUTHEND  ELECTRICAL  TRAM- 
WAY.* 


The  interesting  features  of  this  tramway  are 
the  dispatch  with  which  the  work  was  carried 
out,  and  the  means  by  which  this  was  accom- 
plished, by  using  material  from  stock.  The 
Southend  Local  Board,  which  is  following  the 
example  of  the  enterprise  of  other  watering  places 


CROMPTON    DYNAMOS,     I50    AMPERES,     2 CO    VOLTS. 

in  spending  money  on  local  improvements, 
recently  replaced  the  long  wooden  pier  by  an 
iron  structure.  To  keep  things  up  to  date,  it  was 
decided  to  furnish  the  new  pier  with  an  electrical 
tramway.  The  contract  was  secured  by  Messrs. 
Crompton  &  Co.  Three-quarters  of  a  mile  of 
track  was  laid,  the  car  built  and  fitted  ;  a  hor- 
izontal  compound  engine  by   Davey   Paxman, 


with  a  boiler  of  locomotive  type,  was  provided, 
and  the  connecting  cables  were  laid  so  smartly 
that  the  tramway  was  at  work  in  six  weeks. 
The  dynamo  is  of  the  Crompton  standard  type, 
and  is  compound-wound  for  150  amperes  at  200 
volts.  The  conductor  on  the  pier  is  of  the 
ordinary  i-in.  by  .  134-in.  copper  strip,  which  is 
used  for  street  mains  ;  and  the  supports,  insula- 
tors, and  straining  gear  have  been  taken  from 


stock,  and  are  identical  with  those  used  in  30 
miles  of  streets  in  Kensington,  Belgravia,  and 
Notting  Hill.  The  insulators  are  placed  at  in- 
tervals of  15  yards,  and  straining  gear  with  volute 
springs  are  placed  at  every  85  yards.  The  track 
is  of  3  ft.  6  in.  gauge,  the  rails  being  Vignolle's 
type.  The  conductor  is  laid  about  12  in.  from 
one  of  the  rails,  and  1  in.  below  the  level  of  the 
rail  tops.  The  rails  are  used  for  the  return. 
The  motor  is  a  stock  pattern  ;  it  is  speeded  down 
by  simple  spur  gearing  as  3  to  1.     At  both  ends 

♦London  Electrician, 


of  the  car  are  handles  for  starting  and  reversing, 
with  an  ordinary  brake.  While  20  miles  an 
hour  can  be  attained,  the  car  runs  generally  at 
12  to  14  miles  an  hour,  the  trip  being  made  in 
three  or  four  minutes,  instead  of  15  minutes 
with  horse  cars  The  current  is  collected  by 
rubbing  contacts  designed  by  Mr.  Chamen. 
Dr.  Hopkinson,  as  consulting  engineer  to  the 
Local  Board,  expressed  great  satisfaction  with  the 
work,  which  is  much  appreciated  by  the  resi- 
dents. The  power  required  for  propelling  the 
car  is  considerably  below  that  which  was  ex- 
pected ;  and  Messrs.  Crompton  &  Co.  hope  to 
make  measurements  of  the  tractive  force. 


WESTERN  NOTES. 


ELECTRIC    LIGHT    IN    TEXTILE 
FACTORIES. 


In  a  communication  to  L ' Electricien  the  dis- 
tribution of  electric  lights  in  textile  factories  is 
considered. 

The  lighting  for  textile  industries  is  here  con- 
sidered, says  the  article,  first,  because  there  ex- 
ists none  other  which  has  need  of  so  powerful 
lights  and  secondly,  because  it  has  been  thor- 
oughly studied  in  all  its  details,  and  in  conse- 
quence the  type  of  factories  is  nearly  the  same 
in  all  countries,  all  of  which  may.  therefore,  be 
compared  among  themselves.  The  rooms  are 
large  and  they  contain  a  certain  number  of  simi- 
lar machines.  The  walls  and  ceilings  are  as- 
sumed to  be  white.  For  spinning,  the  minimum 
number  of  lamps  should  be  one  12-ampere  arc 
for  180  to  200  square  metres  (say  230  square 
yards,  or  15  yards  X  I5)-     The  maximum  for  a 

9  or  10  ampere  arc  should  be  80  to  100  square 
metres  (say  no  square  yards,  or  10^  X  IO/4 
yards.  These  areas  are  for  high  rooms  and  for 
spinning  unbleached  or  clear  colored  yarn. 
For  weaving  the  minimum  is  a  12-ampere  arc 
for  120  square  metres  (133  square  yardc,  or  11^ 
yards  square).  For  white  unbleached  or  clear 
colors,  a  good  light  is  given  with  a  10-ampere 
arc  over  an  area  of  75  to  80  square  metres  (93 
square  yards,  say  9^  yards  square).  But  for 
black,  and  especially  for  da'k  colors,  which 
must  be  distinguished  thread  by  thread,  some 
workers  are  not  satisfied  unless  10-ampere  arcs 
are  placed  7  metres  (23  feet)  from  each  other, 
that  is  49  square  metres  (59  square  yards)  for 
each  lamp.  In  general  it  is  not  advantageous 
to  employ  lamps  of  less  than  8  or  9  amperes ; 

10  amperes  gives  a  good  light  for  industrial  use. 
When  the  rooms  are  small,  or  the  lighting  is 
not  evenly  divided,  6  amperes  may  be  u-ed. 
For  blacks  and  da'k  colors  twice  the  amount  of 
light  must  in  general  be  used  as  for  white  or 
light  goods,  and  even  then  the  eye  will  be 
fatigued.  In  weaving  light  goods  by  glow  lamps, 
a  10-candle  and  even  an  8-candle  lamp  may 
be  used  for  lighting  two  looms  for  unbleached 
stuff,  and  on  the  other  hand,  for  colors,  two  16- 
candle  lamps  to  a  loom  ;  or,  if  it  is  rather  long, 
two  20-candle  lamps  are  needed.  That  is  ex- 
ceptional, but  it  may  be  said  that  in  most  cases 
one  16-candle  lamp  will  suffice  for  two  looms. 
For  arc  lighting  it  is  not  a  question  of  the  num- 
ber of  looms,  but  the  area  which  has  to  be 
lighted  ;  it  is,  in  fact,  a  general  illumination. 
The  roo.n  must  be  lighted  and  all  that  is  in  it, 
without  troubling  about  any  particular  machine 
or  part  on  which  the  worker  is  occupied.  Arc 
lamps  obviously  cannot  well  be  employed  in 
small  rooms.  For  outside  work,  in  courtyards 
and  the  railway-goods  yards,  an  excellent  effect  is 
produced  by  lamps  of  15  amperes,  placed  at  12 
metres  (40  feet)  high,  or,  in  case  of  need,  lamps 
of  12  amperes  at  10  metres  (33  feet)  high  ;  but  it 
is  not  advisab'e  to  use  less  than  this.  These 
figures  have  been  arrived  at  by  practical  expe- 
rience in  Belgium  and  Germany,  and  it  is  be- 
cause they  have  been  departed  from  in  lighting 
the  streets  of  Paris  that  the  illumination  there 
tires  the  eves  without  making  things  properly 
visible.  There  is  an  unnecessary  number  of 
lamps  placed  too  low,  and  of  too  feeble  an  in- 
tensity ;  moreover,  this  arrangement  is  more 
expensive. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
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Chicago,  Sept.  13,  1890. 

Among  the  special  devices  placed  upon  the 
market  by  the  Central  Electric  Company  which 
have  met  with  considerable  favor  is  their  new 
Spark  Arrester.  This  device,  as  well  as  pre- 
venting sparks  from  falling  from  arc  lamps, 
also  prevents  insects  from  getting  into  the 
globes.  A  large  stock  of  the  new  Stoddard 
Porcelain  Cut-outs  has  also  just  been  received 
by  this  firm.  Another  device  they  are  doing 
much  business  with  is  the  Perry  Wire  Peeler, 
an  instrument  admirably  adapted  to  the  use  es- 
pecially of  bell-hangers  and  incandescent  wiring 
men. 

While  no  special  importance  has  been  given 
by  the  Exposition  Association  to  electrical  ex- 
hibits, there  are  two  or  three  besides  the  lighting 
stations  which  are  themselves  the  most  interest- 
ing feature  of  the  exposition.  Two  No.  32  Edi- 
son shunt  wound  machines,  of  1,250  light  ca- 
pacity each,  are  run  from  a  200  h.  p.  Mcintosh 
and  Seymour  compound  engine.  The  belts  are 
furnished  by  Chas.  A.  Schieren  and  Co.  and  the 
Page  Belting  Company  respectively,  and  show 
well  the  advantages  of  link  belting  for  electric 
lighting  purposes. 

The  new  catalogue  issued  by  the  Electric 
Merchandise  Company,  of  11  Adams  street,  has 
been  received.  Whether  the  color  chosen  for 
the  cover  of  this  catalogue  is  intended  to  insin- 
uate that  they  are  going  to  paint  things  red  in 
the  railway  line  or  not,  the  contents  indicate 
that  they  are  fully  abreast  of  the  times  in  all 
kinds  of  station,  line  and  car  equipment  material. 
Although  but  a  few  months  since  this  company 
was  organized  its  management  is  in  the  hands 
of  old  railroad  supply  men,  and  much  business 
has  been  done  already.  Mr.  W.  R.  Mason  is 
manager  of  the  company. 

The  Pumpelly  Storage  Battery  has  found  a 
new  use  this  week  in  the  decorating  of  floats 
for  display  parades.  On  August  30th  the  Pump- 
elly Company  received  a  request  from  Mr.  Edward 
G.  Pratt,  manager  of  the  Capital  City  Gas  Light 
Company  of  Des  Moines,  Iowa,  for  storage  cells 
sufficient  to  illuminate  five  floats,  and  on  Sep- 
tember 1st  150  charged  cells  were  shipped  from 
the  factory  at  Plymouth,  Indiana.  The  cells 
were  placed  thirty  upon  each  float,  and  traversed 
the  streets  in  the  procession  three  consecutive 
nights  upon  the  charge  given  them  at  the  factory. 
These  cells  are  the  latest  improved  make  of  the 
Pumpelly  Company  and  are  packed  with  loose 
cellulose  fibre  which  prevents  all  slopping  or 
splashing  of  the  acid.  Mr.  Harry  Osborne,  of 
the  Pumpelly  Company,  was  in  charge  of  these 
batteries  at  Des  Moines. 

Inter-State  Exposition. — Notwithstanding  the 
reports  that  Chicago's  Exposition  had  opened  its 
doors  for  the  last  time  a  year  ago,  the  old  familiar 
building  is  daily  and  nightly  filled  with  people. 
September  3rd  the  Inter-State  Industrial  Expo- 
sition opened  for  its  usual  forty  days'  run,  with 
an  attendance  of  9,000  people.  The  building 
is  more  brilliantly  lighted  than  ever — 2,000  in- 
candescent and  200  arc  lights  being  employed. 
Above  the  entrance  outside  the  building  are 
the  words,  "  Inter-State  Industrial  Exposition." 
in  large  letters  formed  of  incandescent  lights,  315 
lamps  being  employed.  Opposite  the  entrance, 
in  the  centre  of  the  building,  the  first  thing  seen 
is  the  great  fountain,  the  basin  filled  with  water 
flowers,  among  which  are  incandescent  lamps, 
other  lamps  appearing  in  the  midst  of  the  spray. 
Above  the  fountain  is  a  great  circle  of  festoons 
of  red,  white  and  blue  incandescent  lamps 
which  radiate  from  a  centre  over  the  centre  of 
the  fountain,  600  lamps  being  used.  Around  the 
fountain  are  a  number  of  arc  lights  provided 
with  various  hued  globes,  the  effect  of  all  of 
which  is  very  pretty. 
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The  Great  Western  Elect  ic  Supply  Company 
has  a  very  attractive  exhibit  showing  some  of 
their  handsome  incande.-cent  g  obes  and  shades 
of  cut,  ground  and  colored  glass.  The  feature 
of  their  exhibit  is  three  elk  heads  forming  a 
large  chamie'ier,  under  the  centre  of  which  is  a 
very  large  ii. candescent  globe,  and  from  the  tips 
of  the  antlers  are  clusters  of  incandescent  lamps. 

The  arc  lighting  station  of  the  Sun  Elec- 
tric Company  using  Sperry  apparatus  is  ad- 
joining six  30  light  dynamos  arc  run,  four  from 
a  150  h.  p.  compound  Ideal  engine  and  two 
from  a  60  h.  p.  Ideal  engine.  The  Edison 
switch-board  stands  on  the  boundary  line  be- 
tween the  two  exhibits,  and  above  it  on  one 
side  appears  the  word  "  Edison "  and  on  the 
other  "  Sperry."  Not  far  from  these  is  the  ex- 
hibit of  the  Duplex  Rotary  Engine  Company, 
where  a  15  h.  p.  duplex  rotary  engine  running 
1, coo  revolutions  is  driving  a  7-light  Excelsior 
dvnamo.  Another  smaller  engine  is  also  run- 
ning. Messrs.  Meyer,  Kiehl  and  Grant  are  the 
inventors  of  this  engine,  which  is  a  new  one  on 
the  market,  and  is  claimed  to  be  especially  well 
adapted  for  driving  dynamos. 


ELECTRICAL  PATENTS   ISSUED  SEPT.   2D, 
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The  electric  light  is  being  turned  to  very 
artistic  use  by  a  prominent  wall-paper  manufac- 
turer. The  dark,  clear  cut  shadows  caused  by 
the  play  of  the  electric  light  among  the  foliage  of 
trees  have  often  been  remaiked,  and  the  gentle- 
man in  question  has  been  for  some  time  making, 
by  means  of  photography,  a  series  of  records  of 
these  beautiful  effects,  which  he  intends  to  use 
in  connection  with  his  business.  The  collection 
is  a  valuable  one,  and  some  of  the  designs  which 
have  already  been  made  from  it  are  of  excep- 
tional merit. 

An  interesting  transmission  of  power  by  elec- 
tricity has  been  carried  out  near  Domene,  in 
France,  where  power  equal  to  200  horse-power 
is  transmitted  to  a  paper  mill  at  a  distance  of 
1%  miles  from  the  waterfall  utilized.  An  inter- 
esting feature  of  this  installation  is  that  for  two 
months,  in  the  heart  of  winter,  the  generating 
works  are  entirely  cut  off  by  the  snow  from  the 
paper  mill  where  the  power  is  utilized,  but, 
nevertheless,  the  work  goes  on  smoothly  and 
steadily,  connection  with  the  inhabitants  of  the 
valley  being  maintained  by  telephone. 

An  expert  report  has  been  made  on  the  light- 
ing of  the  London,  England,  theatres  by  elec- 
tricity, which  goes  to  show  that  temporary  electric 
lighting  on  a  small  scale  can  be  produced  there 
more  cheaply  by  batteries  than  gas  engines  and 
dynamos.  The  great  saving  effected  by  electric 
lighting  in  the  absence  of  dirt  and  tarnishing  of 
decorations  is  also  called  attention  to,  as  well  as 
the  advantage  of  coolness  and  reduced  fire  risk, 
and  these  constitute  a  source  of  economy  which 
it  is  estimated  will  enable  the  cost  of  the  plant 
for  a  theatre  to  be  paid  for  in  a  few  years. 

Electric  Mining  Plant. — Operations  are  suc- 
cessful at  the  Ogden  Iron  Mines,  about  3^ 
miles  from  this  place,  for  the  purpose  of  testing 
Edison's  newly  invented  process  for  concentrat- 
ing, separating  and  reducing  ore  peculiarly  sus- 
ceptible to  the  retention  of  magnetism.  An 
extensive  plant  for  this  purpose  was  erected  at 
Allen  town,  Penn.,  two  years  ago,  but  the  ore 
found  was  not  sufficient  for  a  paying  business 
and  the  machinery  is  now  being  torn  down  and 
will  be  shipped  to  New  Jersey.  Work  at  the 
Ogden  mine  has  been  abandoned  for  some  time, 
but  it  is  thought  that  with  the  improved  machin- 
ery of  the  Edison  patent,  an  industry  of  much 
value  will  be  developed.  A  newly  discovered 
magnetic  vein  in  the  mine  is  said  to  extend  at 
least  two  miles  in  lengih.  The  Edison  concern 
has  purchased  the  property  and  extensive  works 
have  been  erected.  The  main  structure  is  nearlv 
250  feet  long,  and  has  many  side  wings.  The 
plant  will  crush  and  reduce  1,000  tons  of  ore 
each  day,  rejecting  thestonv  refuse  and  render- 
ing a  magnetic  product  of  65  per  cent.  pure. 
Operations  on  a  large  scale  will  be  begun  in  a 
very  short  time. 


435,421.  Battery  compound.  Ernest  M.  G. 
Hewett,  Newton,  Mass. .  assignor,  by  direct  and 
mesne  assignments,  to  the  Safety  Electric  Light 
Company,  of  Maine.  Filed  June  29.  1889  Re- 
newed Feb.  3,  1890. 

435,424.  Electric  Switch.  Charles  W.  Hun- 
tington, Baltimore,  Md,     Filed  Jan.  24,  1890. 

435,43s.  Telephonv.  Thomas  D.  Lock- 
wood,  Melrose,  Mass.     Filed  Feb.  15,  1890. 

435.440.  Automatic  Electric  Annunciator. 
John  W.  Luthe  and  Alfred  E.  Jeavous,  Cleve- 
land, O. ;  said  Jeavous  assignor  of  one-half  to 
said  Luthe.     Filed  Jan.  23,  1890. 

435.447.  Electric  Conductor  for  Street  Rail- 
wavs.  Luther  M.  Perkins,  St.  Louis,  Mo.  Filed 
Oct  17,  1889. 

435.486.  Conduit  for  Electric  Railways. 
William  R.  Elliott,  Kansas  City,  Mo.  Filed 
Jan.  18,  1890. 

435.487.  Electric  Conduit.  William  R.  El- 
liott, Kansas  City,  Mo.     Filed  Mar.  20,  1890. 

435,490.  Automatic  Electric  Switch.  Theo- 
dore M.  Foote,  Boston,  Mass.  Filed  April  25, 
1888.     Renewed  July  23,  1890. 

435.502.  Trolley  for  Hoisting  Apparatus. 
Richard  Lavery,  Boston,  Mass.  Filed  Jan.  3, 
1890. 

435, 5°3-  Commutator.  Charles  A.  Lieb, 
New  York,  N.  Y.     Filed  Apr.  30,  1S90. 

435,504.  Commutator  and  process  of  making 
the  same.  Charles  A.  Lieb,  New  York,  N.  Y. 
Filed  May  6,  1890. 

435, 5°5-  Suspender  or  Support  for  Overhead 
Wires.  Charles  A.  Lieb,  New  York,  N.  Y. 
Filed  June  13,  1S90. 

435,516.  Electric  Signaling  Apparatus  for 
Preventing  Collisions  Between  Railway  Trains. 
Theodor  Perls,  Wurzburg,  Germany,  assignor  of 
one-half  to  Martin  Perls,  London,  England. 
Filed  Jan.  31.  1S90.  Patented  in  France,  Bel- 
gium, Germany,  and  in  Austria-Hungary. 

435.525.  Regulator  for  Dynamo-Electric  Ma- 
chines. Charles  E.  Scribner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  same 
place.     Filed  Apr.  28.  1885. 

435.526.  Regulator  for  Dynamo-Electric  Ma- 
chines. Charles  E.  Scribner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  same 
place.     Filed  Mar.  8,  1886. 

435. 527.  Regulator  for  Dynamo-Electric  Ma- 
chines. Charles  E.  Scribner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  same 
place.     Filed  Nov.  19.  1887. 

435.536-  Electric  Conduit.  Herbert  N.  Cur- 
tis, New  York,  N.  Y.     Filed  Mar.  31,  1890. 

435. 545.  Automatic  Regulation  of  Electric 
Circuits.  George  B.  Prescott,  Jr.,  Newark,  N. 
J.,  assignor  to  the  Accumulator  Company,  of 
New  Jersey.     Filed  Apr.  29,  1890. 

435,550.  Electrical  Measuring  Instrument. 
George  W.  Walker,  New  York,  N.  Y.,  assignor 
to  the  Walker  Electric  Company,  same  place. 
Filed  May  15,  1890. 

435.558.  Railway  Signal.  William  F.  Z.  De- 
sant,  New  York,  N.  Y.,  assignor  to  the  Desant 
Electric  Companv,  Columbus,  O.  Filed  Oct 
31,  1889. 

435,578.  Switch  for  Incandescent  Lamp 
Sockets.  Waldo  C.  Bryant,  Bridgeport,  Conn. 
Filed  July  14,  1890. 

435.582.  Workman's  Time  Recorder.  Fred- 
erick L.  Fuller,  Norwich,  Conn.  Filed  Jan.  xo, 
1888. 

435,629.  Apparatus  for  Covering  Electric 
Wires.  Alfred  G.  Ilolcombe,  Long  Island  City, 
assignor  of  one-half  to  Charles  L.  Browne,  New- 
York,  N.  Y.     Filed  Mar.  17,  1890. 

435.639.  Electric  Motor.  Harry  H.  Blades, 
Detroit,  Mich.,  assignor  to  the  Detroit  Motor 
Company,  same  place.     Filed  Sept.  25,  1888. 

435.640.  Means  for  Supporting  Storage  Bat- 
t  ries  on  Railway  Cars.  Harry  H.  Blades,  De- 
troit. Mich.     Filed  Jan.  1©,  1890. 

435.641.  Electric  Railway  Car.  Harry  H. 
Blades,  Detroit,  Mich.     Filed  Jan.  10,  1890. 


435.642.  Electric  Railway  Car.  Mark  W. 
Dewey,  Syracuse,  N.  Y.,  assignor  to  the  Dewey 
Corporation,  same  place.     Filed  Mar.  26,  1890. 

435.643.  Method  of  Electric  Welding.  Mark 
W.  Dewey.  Syracuse,  N.  Y.,  assignor  to  the 
Dewey  Corporation,  same  place.  Filed  June  12, 
1890. 

435.644.  Method  of  Electric  Welding.  Mark 
W.  Dewey,  Syracuse,  N.  Y.,  assignor  to  the 
Dewey  Corporation,  same  place.  Filed  June 
14,  1S90. 

435,660.  Manufacture  of  Filaments  for  Incan- 
descent Lamps.  Yincent  M.  Hobby.  New 
York,  N    Y      Filed  Oct.  26,  1889. 

435,662.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the 
Thomson-Houston  Electric  Company,  of  Con- 
necticut. Original  application  Filed  Feb.  23, 
18S7.  Divided  and  this  application  filed  Oct. 
18,  1S89. 

435,668.  Electric  Cigar  Lighter.  John  Rob- 
erts, Pittsburg,  Pa.,  assignor  of  two-thirds  to 
Homer  H.  Redpath  and  Irvin  Redpath.  same 
place.     Filed  Feb.  3,  1890. 

435,679  Method  of  and  Apparatus  for  Pro- 
ducing Musical  Sounds  by  Electricity.  George 
Breed,  U.  S.  Navy.     Filed  Jan.  31,  1890. 

435. 6S7.  Means  for  Charging  and  Using  Sec- 
ondary Batteries.  Thomas  A.  Edison,  Menlo 
Park.  N.  J.,  assignor  to  the  Edison  Electric 
Light  Companv,  New  York,  N.  Y.  Filed  Sept. 
3,  1 88 1.     Patented  in  England  and  in  France. 

435.688.  Process  of  and  Appa  atus  for  Gene- 
rating Electricitv.  Thomas  A.  Edison,  Menlo 
Park,  N.  J.     Filed  Sept.  19,  1883. 

435.689.  Telegraphy.  Thomas  A.  Edison, 
Menlo  Park,  N.  J.     Filed  Feb.  19,  1886. 

435.690.  Method  of  Making  Armatures  for 
Dynamo-Electric  Machines.  Thomas  A.  Edi- 
son, Llewellyn  Park,  N.  J.  Filed  Sept.  15, 
1888. 

435,695.  Electric  Current  Indicator.  Albert 
B.  Herrick,  New  York,  N.  Y. ,  assignor  to  The 
Bergmann  &  Company,  same  place.  Filed  Mar. 
13,  1890. 

435,700.  Device  for  Controlling  the  Current 
of  Electric  Generators.  Harry  W.  Leonard, 
Chicago,  111,     Fi'ed  Mar.  13,  1S89. 

435,744.  Electric  Motor.  Henry  Groswith, 
Philadelphia,  Pa.,  assignor,  by  direct  and  mesne 
assignments,  of  three-fourths  to  Charles  W. 
Kennedy,  same  place.     Filed  Jan.  7,  1890. 

435,851.  Telegraphy.  Alexander  Muirhead, 
London,  England.     Filed  Mar.  6,  1888. 

435,870.  Suspending  Device  for  Overhead 
Electric  Conductors  Elihu  Thomson,  Lynn, 
Mass.     Filed  June  20,  1890. 

43^,872.  Pole  for  Electric  Wires,  etc.  Ed- 
mund Yerstraete,  St.  Louis,  Mo.,  assignor  of 
one-half  to  Peter  M.  Kling  and  George  J.  Ko- 
busch,  same  place.     Filed  Dec.  27,  1889. 

435,879-  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia.  Pa.     Filed  May  2c,  1- 

43 ^-  -93-  Electrical  Signaling  Apparatus. 
Adin  A.  Hatch,  Kansas  City,  Mo.,  assignor  to 
Benjamin  F.  Jones,  Edward  L.  Martin,  and 
Alfred  W.  Jones,  all  of  same  place.  Filed  Nov. 
20,  1889. 

435,894.  Electrical  Signaling  Apparatus. 
Adin  A.  Hatch,  Kansas  City,  Mo.,  assignor  to 
Benjamin  F.  Jones,  Edward  L.  Murtin,  and 
Alfred  W.  Jones,  all  of  same  place.  Filed  Jan. 
6,  1890. 

43^,896.  Electrical  Indicator.  John  W. 
Howell.  Newark,  N.  J.,  assignor  to  the  Edison 
Lamp  Companv,  Harrison,  N.  J.  Filed  Mar.  30, 
1889. 

435>897-  Electrical  Controlling  and  Opera- 
ting Apparatus.  Edward  H.  Johnson,  New 
York,  N.  Y. ,  assignor  to  the  Interior  Conduit 
and  Insulation  Company,  same  place.  Filed 
Oct.  19,  1887. 

435,898.  Electric  Controlling  and  Operating 
Device  Edward  H.  Johnson,  New  York.  N. 
Y. ,  assignor  to  the  Interior  Conduit  and  Insula- 
tion Company,  same  place.  Filed  Oct.  19, 
1887. 
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ELECTRICAL    ENDOSMOSE 
CONCRETION. 


AND    GOUTY 


At  a  recent  meeting  in  Berlin  of  the  Interna- 
tional Medical  Congress,  a  communication  from 
Mr.  Thomas  A  Edison  on  the  title  subject  was 
read. 

Having  ascertained  that  gouty  concretions  are 
in  many  cases  medically  treated  with  the  aid  of 
lithium  salts  taken  internally,  says  Mr.  Edison, 
with  the  object  of  causing  urate  of  lithium  to  be 
formed,  dissolved,  and  excreted  from  the  body  ; 
and  being  also  informed  that  the  difficulty  met 
with  in  the  treatment  was  in  ensuring  that  the 
salts  so  administered  should  be  absorbed  into  the 
system,  it  occurred  to  me  that  perhaps  more 
rapid  success  might  be  obtained  if  the  applica- 
tion were  made  externally,  employing  the  well- 
known  principle  of  electrical  endosmose  to  carry 
the  lithium  into  the  tissues.  This  method  of 
operation  appeared  to  offer  considerable  hope  of 
success,  because  the  lithium  would  be  brought 
directly  into  the  neighborhood  of  the  concretions 
and  would  thus  be  more  likely  to  act  promptly 
and  effectively. 

Electrical  endosmose,  as  the  name  implies,  is 
that  property  of  an  electrical  current  passing 
through  a  porous  diaphragm  between  two  solu- 
tions, in  virtue  of  which  one  solution  is  mechan- 
ically transferred  across  the  barrier.  The  cur- 
rent seems,  in  fact,  to  accelerate  the  diffusion 
which  always  takes  place  between  solutions 
separated  by  a  porous  diaphragm,  and  at  the 
same  time  acts  in  one  direction,  the  solution 
being  carried  from  the  positive  to  the  negative 
pole,  from  the  anode  to  the  cathode.  A  full 
description  of  the  phenomenon  is  given  in 
Wiedemann's  "Die  Lehre  von  der  Elektncitat." 

To  test  the  possibility  of  causing  lithium  salts 
to  pass  in  this  way  through  an  animal  mem- 
brane, I  made  the  following  experiment :  — 

A  glass  funnel  of  7.5  centimetres  diameter  at 
aperture  was  closed  by  a  piece  of  sheep  bladder 
0.012  cm.  thick,  thus  providing  a  porous  dia- 
phragm of  44  sq.  cm.  area  This  funnel  was 
inverted  and  filled  with  slightly  acidulated  water, 
and  a  platinum  wire  passing  down  the  tube 
formed  the  negative  electrode.  The  whole  was 
then  immersed  about  r  cm,  below  the  surface  of 
a  2}4  per  cent,  solution  of  LiO,  contained  in  an 
evaporating  dish  above  the  bottom  of  which  it 
was  supported  about  1.25  cm.  Immediately 
after  immersion,  a  second  platinum  wire  forming 
the  positive  electrode  was  dipped  in  the  dish, 
and  a  current  of  150  milli-amperes  sustained 
steadily  through  the  apparatus  for  75  minutes. 
The  funnel  was  then  removed  and  emptied.  Its 
contents  were  mixed  with  a  solution  of  Nap03, 
and  the  mixture  evaporated  to  dryness  The 
residue  was  then  treated  with  water  to  dissolve 
the  sodium  salt  and  then  left  for  12  hours.  The 
final  precipitate  was  found  to  contain  o  5  gramme 
ofLiPO,. 

The  experiment  was  then  repeated  under  pre- 
cisely similar  conditions  except  that  no  current 
was  passed  through  the  apparatus  and  diffusion 
only  could  be  active  in  transferring  the  salt. 
The  analysis  in  this  case  showed  that  0.3  gramme 
of  lithium  phosphate  was  present,  from  which  it 
was  presumed  that  in  the  previous  instance  the 
current  had  increased  the  diffusion  transfer  to 
the  extent  of  67  per  cent. 

Finding  the  experiment  succeed  with  a  mem- 
brane, I  next  tried  whether  a  healthy  man,  after 
being  subjected  to  such  a  course  of  treatment  as 
a  patient  suffering  from  concretions  might  be 
expected  to  undergo,  would  not  give  indications 
of  the  absorption  of  lithium  in  his  excretions. 
In  October,  1889,  J.  D.,  an  active  healthy 
laborer,  aged  20,  and  of  140  lbs.  weight,  was 
operated  upon  in  my  laboratory.  He  sat  in  a 
chair  and  kept  his  hands  immersed  to  the  wrists 
in  gla<s  jars,  one  containing  a  solution  of  2  per 
cent,  lithium  chloride  with  a  platinum  electrode, 
and  the  other  containing  a  solution  of  common 
salt  with  the  negative  electrode.  The  current 
passed  through  him  was  4  milliamperes,  which 
was  as  much  as  he  could  conveniently  stand. 


This  treatment  was  continued  for  about  two 
hours  daily  during  one  week,  the  total  time  of 
application  amounting  to  n  hours.  His  urine 
was  collected  during  that  week,  and  tests  were 
then  applied  to  it.  Using  a  particular  spectro- 
scope and  method,  it  was  found  that  a  solution 
containing  40000th  part  by  weight  of  LiCl  in  water 
was  just  detectable  by  a  faint  red  band  in  the 
spectrum.  No  such  band  could  under  these  cir- 
cumstances be  discerned  from  the  urine  itself, 
but  a  condensation  of  all  the  week's  urine  re- 
duced to  the  form  of  chloride  gave  a  distinct 
band  An  evaporation  of  sths  of  the  total  quan- 
tity of  this  liquid  yielded  on  analysis  0.22 
gramme  of  lithium  chloride,  and  it  was  therefore 
presumed  that  the  whole  amount  of  salt  excreted 
was  0.55  gramme,  coiresponding  to  0.09  gramme 
of  metallic  lithium,  or  equivalent  to  the  removal 
of  2.43  grammes  of  uric  acid. 

I  next  tried  the  application  of  the  method  to  a 
patient  suffering  from  an  acute  and  typical  form 
of  the  malady,  in  December,  1889.  This  person 
volunteered  to  try  the  effect  of  the  method.  He 
was  73  years  of  age,  and  had  lived  an  active 
healthy  life  until  ten  years  previously,  at  which 
time,  according  to  his  own  statement,  he  con- 
tracted the  disease  through  sleeping  in  damp 
sheets.  Concretions  commencing  continued  to 
increase  slowly  until  they  assumed  large  pro- 
portions. All  the  joints,  except  the  knees,  were 
much  enlarged  by  atheromatous  concretions.  A 
certain  degree  of  venous  congestion  was  visible 
in  his  face,  and  incessant  pain  had  supervened 
in  various  parts  of  the  body  during  the  last  few 
months,  apparently  from  the  pressure  of  the 
calculi  upon  the  nerves.  The  joints  of  the  fin- 
gers were  almost  obliterated  by  concretion. 

The  girth  of  the  little  finger  of  the  left  hand 
was  by  careful  measurement,  8.6  cms.,  that  of 
the  corresponding  finger  on  the  rignt  hand  even 
gi  eater.  There  was  great  weakness  and  difficulty 
in  walking,  but  the  mind  was  c!ear  and  intelli- 
gence unimpaired. 

Treatment  was  commenced  in  the  manner 
above  described.  The  current  generated  from 
my  laboratory  120  volt  dynamo,  passed  through 
about  5,000  ohms  resistance,  and  entered  a  jar 
containing  an  aqueous  solution  of  lithium 
chloride,  density  1.08,  in  which  the  patient  im- 
mersed his  left  hand  up  to  the  wrist.  His  right 
hand  was  similarly  immersed  in  a  solution  of 
common  salt.  The  current,  after  passing  through 
his  body,  left  the  latter  jar  by  a  negative  elec- 
trode. It  was  found  that  he  could  stand  20  mil- 
liamperes without  inconvenience,  and  this  strength 
of  current  was  steadily  applied  for  six  days  dur- 
ing four  hours  daily.  At  the  end  of  that  time 
the  girth  of  the  left  hand  little  finger  was  dis- 
tinctly reduced  to  8.2  cms.;  the  patient  also 
experienced  freedom  from  pain  after  the  first  day's 
treatment.  He  continued  the  treatment  for  two 
days  more  during  the  week  following,  and  then 
the  journey  to  and  from  the  laboratory  exhausted 
his  strength.  The  finger  girth,  after  14  days  from 
the  date  of  commencing  treatment,  was  8.  o  cms. , 
a  total  reduction  of  0.6  cm.  This  was  estimated 
to  represent  a  reduction  of  3  ccm.  of  concretion 
on  this  particular  finger,  whose  form  facilitated 
accurate  measurement.  His  general  condition, 
beyond  the  weakness  resulting  from  unaccus- 
tomed journeying,  was  temporarily  ameliorated. 

From  these  experiments,  I  think  it  fair  to  con- 
clude that  satisfactory  use  can  be  made  of  the 
principle  of  electrical  endosmose  in  such  cases. 

It  should  be  mentioned  that  lithia  was  first  tried 
in  the  bath  solution,  and  given  up  on  account 
of  its  caustic  effects.  Even  an  aqueous  solution 
of  1  per  cent,  of  lithia  was  found  to  blister  the 
hands  after  some  continued  immersion.  It 
would,  therefore,  have  been  necessary  to  employ 
a  very  weak  solution,  had  its  use  been  retained, 
with  a  corresponding  lengthened  course  of  treat- 
ment, but  time  did  not  allow  of.  The  chloride 
was  used  in  the  expectation  that  it  would  be  de- 
composed within  the  cuticle  during  the  act  of 
endosmose  by  electrolytic  action,  or  that,  failing 
this,  it  would  enter  into  a  direct  combination 
with  the  uric  acid. 


THE    LIVERPOOL    ELECTRIC    RAILWAY. 


In  a  few  months  there  will  be  opened  in  Liv- 
erpool the  overhead  railway  worked  by  elec- 
tricity, says  the  London  Electrical  Review,  which 
will  occupy  the  proud  position  of  being  the  first 
of  its  kind  attempted  in  England.  Last  year  a 
few  Liverpool  merchants  met  together  to  dis- 
cuss the  advisability  of  erecting  a  railway  which 
would  meet  the  wants  of  a  rapidly  growing  traf- 
fic. As  a  result,  it  was  decided  to  commence 
the  erection  of  an  overhead  railway  worked  en- 
tirely by  electricity.  It  was  not  until  the  close 
of  the  year,  however,  that  operations  were  fairly 
commenced.  Now  the  work  is  being  pushed 
on  with  great  rapidity,  and  many  of  the  girders 
are  fixed  in  their  places. 

The  railway,  when  completed,  will  consist  of 
a  wrought  iron  viaduct  about  six-and-a-half 
miles  in  length.  Columns,  composed  of  two 
channels  and  rivetted  plates,  support  the  super- 
structure. Stations  are  to  be  placed  every  half 
mile,  at  the  points  where  the  population  lies  thick- 
ly, from  thence  any  place  on  the  line  will  be 
reached  in  a  few  minutes.  It  is  the  intention 
of  the  company  to  charge  very  low  fares  so  that 
the  line  may  become  popular  ;  seeing  that  it 
will  traverse  a  working  district,  this  is  perhaps 
necessary,  for  the  revenue  will  probably  be  ob- 
tained from  the  lower  class  fares.  The  structure 
will  certainly  be  the  finest  of  its  kind,  and,  as  a 
viaduct,  is  the  longest  in  the  world. 

The  exact  system  of  electrical  propulsion  is 
not  yet  defined,  but  there  is  sufficient  guarantee 
as  to  the  soundness  of  the  technical  work  when 
it  is  mentioned  that  Sir  Douglas  Fox  and  Mr. 
J.  H.  Greathead  are  the  engineers. 


The  Generation  of  Electricity  by  the  Tide. 
— A  French  engineer,  M.  Decceur  says  the  Lon- 
don Electrician,  proposes  to  supply  electric  power 
to  Paris  by  utilizing  the  flow  of  the  ebb  and 
flood  on  the  coast.  For  this  purpose  he  intends 
to  construct,  near  Havre,  two  large  basins 
joined  to  each  other,  into  one  of  which  the  sea 
at  flood-tide  flows  over  a  dam,  while  during  the 
ebb  it  flows  out  of  the  other  into  the  sea  again. 
At  the  inlet  and  outlet  M.  Decceur  proposes  to 
erect  a  number  of  powerful  turbines  for  trans- 
mitting the  energy  of  the  water.  The  mechanical 
enegy  thus  produced  M.  Decceur  estimates  with 
a  tide  of  18ft,  which  is  the  average  at  Havre,  at 
six  horse-power  per  hectare  of  basin  area.  He 
intends  parting  off  by  means  of  a  dam  16^ 
miles  long  an  area  of  7,000  hectares  between 
Havre  and  Tancarville  from  the  sea  and  the 
Seine  respectively,  and  thus  creating  42,000 
horse  power,  which  power  he  transforms  into 
electrical  energy  and  transmitts  to  Paris.  M. 
Decceur's  scheme  is  looked  upon  with  favor,  and 
although  the  estimated  net  profit  of  8,500,000  fr. 
is  too  high,  the  Morning  Post  says  that  there  are 
indications  that  it  will  ultimately  be  carried  out. 
In  his  Presidential  address  to  Section  A  at  the 
British  Association  Meeting  of  1881,  Sir  William 
Thomson  pointed  out  the  impracticability  of 
such  schemes  ;  and  on  the  subject  of  building 
dams  said,  "if  so  much  cou'd  be  done,  it  would 
in  many  cases  take  only  a  little  more  to  keep 
the  water  out  altogether,  and  make  fertile  land 
of  the  whole  basin." 

Any  one  who  passes  by  the  great  Edison 
Laboratory  at  Orange,  N.  J.,  by  night,  is  apt  to 
find  the  lights  burning,  no  matter  what  the  hour. 
Edison  is  an  indefatigable  worker,  and  he  pays 
little  heed  to  the  passage  of  time  when  occupied 
with  a  new  experiment  or  some  fresh  investiga- 
tion. 

Water  Power.  —The  Johnstown,  N.  Y. ,  Elec- 
tric Light  and  Power  Company  possess  an  excel- 
lent water  power  for  the  operation  of  their 
dynamos.  The  water  used  has  a  head  of  75 
feet. 

Electric  Railway  at  Prague.  —  The  Town 
Council  has  granted  a  concession  for  an  electric 
railway  from  the  Belvedere  to  the  Baumgarten, 
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THE    ELECTRIC    AGE. 


ELECTRICAL  NOMENCLATURE. 


In  regard  to  the  proposition  made  at  the  meet- 
ing of  the  Institute  of  Electrical  Engineers,  in 
this  city,  last  June,  to  connect  the  names  of 
Franklin  and  Henry  with  some  electrical  units, 
Mr.  J.  A.  "Fleming,  in  a  communication  to  the 
London  Electrician,  says  : 

I  venture  to  think  that  this  proposal  deserves 
attention.  The  British  Association  Committee 
on  Electrical  Standards  committed  itself  last 
year  to  the  adoption  of  the  term  quadrant  as  a 
name  for  a  practical  unit  of  self-induction,  and 
in  face  of  the  fact  that  private  enterprise  had 
already  coined  and  set  in  circulation  the  name 
"  secohm  "  for  that  of  a  practical  unit  of  the 
same  nature.  Both  these  terms  involve  a  de- 
parture from  the  principle  first  suggested  by  Mr. 
Latimer  Clark  and  Sir  Charles  Bright,  in  1 86 1 , 
and  adopted  by  the  British  Association  Commit- 
tee in  1862,  of  forming  the  names  of  practical 
units  out  of  the  surnames  of  distinguished  in- 
vestigators. 

Objection  has  been  taken  to  ihe  term  "  quad- 
rant"  in  that  it  conveys  the  notion  of  a  length, 
and  that  it  is  not  desirable  that  the  name  of  a 
unit  should  convey  the  idea  of  its  dimensions  on 
a  particular  system  of  measurement,  which  now 
is  but  to-morrow  may  be  replaced  by  some 
other  mode.  I  wil  r.ot  discuss  the  pros  and  cons 
of  this  point,  but  limil  myself  to  the  suggestion 
that  the  practical  unit  of  self  induction  in  the 
system  of  measurement  which  employs  the 
ampere,  volt,  and  ohm,  etc.,  as  units,  should  be 
called  a  hen.  Henry  first  actually  observed  the 
effect  and  invented  the  term  "self-induction," 
and  used  it  in  a  memoir  published  in  ihe  Ameri- 
can Journal  nf  Science,  in  July  1832;  whilst  the 
account  of  Faraday's  investigations  on  the  extra 
current  was  not  published  until  December,  1834. 
Henry  has,  therefore,  every  claim  to  be  consid- 
ered as  the  discoverer  of  the  fact  and  the  inven- 
tor of  the  name  :  and  in  employing  this  short 
monosyllable  for  the  name  of  that  practical  unit, 
we  shall  do  justice  to  his  work,  and  bestow  upon 
the  unit  a  name  which  carries  no  suggestion  of 
dimensions,  and  which  is  susceptible  of  being 
used  in  such  compounds  as  microhen  and  tnilli- 
hen.  convenient  for  subdivisions  of  the  unit. 
There  is  nothing  to  prevent  any  one  from  speak- 
ing of  true  hens,  or  legal  hens,  or  Britsh  Asso- 
ciation hens  if  it  is  required  to  be  very  precise. 
Instruments  for  the  measurement  of  self-induc- 
tion would  be  appropriately  called  henmeters, 
and  the  act  of  measurement,  henometry.  There 
is  more  difficulty  in  recognizing  the  mode  in 
which  to  emb.ilm  the  name  of  Franklin  ;  but  I 
desire  to  point  out  that,  if  a  place  should  be 
found  for  him  in  our  Pantheon  of  units,  there  is 
yet  another,  namely  Gilbert,  who  deserves  not 
to  be  forgotten.  With  diffidence  I  offer  some 
suggestions  on  a  magnetic  nomenclature  which 
will  give  opportunity  to  use  them  both.  We 
want  two  practical  units  :  one  of  magnetic  in- 
duction, and  the  other  of  magneto-motive  force 
(M.M.F.). 

It  may  be  questioned  whether  our  time  hon- 
ored phrase.  "  number  of  lines  of  magnetic  force  " 
(or  of  induction)  is  entirely  satisfactory  from  a 
practical  point  of  view.  The  machinery  of  tubes 
of  induction,  surface  integrals,  etc.,  is  admirable 
for  its  purpose,  but  it  is  much  more  suited  to  the 
class-room  than  the  workshop. 

It  is  also  equally  open  to  question  whether  the 
conceptions  of  magnetic  force  and  magnetic  in- 
duction derived  from  ideal  visits  to  imaginary 
and  exquisitely  narrow  crevasses  in  magnetized 
iron,  the  explorer  being  furnished  with  tiny  im- 
aginary "free  poles  "  for  experimental  purposes, 
are  of  a  nature  best  suited  to  assist  actual  mag- 
netic engineers.  Let  us  suppose  all  this  for  the 
moment  set  on  one  side,  and,  adopting  ideas 
•.veil  expounded  by  Mr.  Bosanquet  in  the  Phil. 
Mag.,  for  1883,  Vol.  XV.,  p.  205,  consider  only 
magnetic  induction  as  something  produced  in 
the  iron  by  magneto  motive  force,  just  as  current 
is  produced  in  a  circuit  by  electro-motive  force. 
Magneto-motive  force  is  produced  in  a  magnetic 


circuit  by  linking  it  with  current-turns.  Let  us 
dismiss  the  term  "magnetic resistance,"  objected 
to  by  some  on  the  grounds  that  "resistance" 
involves  ideas  of  dissipation  of  energy,  and 
speak  of  the  magnetic  pliability  of  a  magnetic  cir- 
cuit to  indicate  its  capability  of  experiencing 
magnetic  induction  under  impressed  magneto- 
motive force. 

Then,  further,  let  it  be  granted  that  the  total 
magnetic  induction  in  a  magnetic  circuit  is 
measured  in  gilbs,  and  that  the  gilb  is  the  unit 
of  magnetic  induction,  one  gilb  being  equal  to 
a  hundred  million  C.-G.-S.  units  of  induction, 
and  being  defined  by  the  condition  that  a  uni- 
form rate  of  change  of  induction  in  a  magnetic 
circuit  of  one  gilb  per  second  produces  an  elec- 
tro-motive force  of  one  volt  in  an  electric  circuit 
linked  with  it.  Let  magneto  motive  force  or  dif- 
ference of  magnetic  potential  along  a  magnetic 
circuit  be  measured  in  franks  and  let  one  frank 
be  defined  by  the  condition  that  a  uniform  slope 
of  magnetic  potential  along  a  magnetic  circuit  of 
one  frank  per  centimetre  of  length  produces 
magnetic  induction  of  one  gilb  per  centimetre 
of  cross-section  in  that  circuit,  when  that  circuit 
consists  of  material  of  unit  pliability  (permea- 
bility). 

What  is  now  called  "  the  induction  "  (B)  will 
be  called  "  density  of  or  intensity  of  induction," 
and  be  expressed  by  gilbs  per  square  centimetre. 

The  magneto-motive  force  will  be  expressed 
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in  franks  or  microfranks,  instead  of times  the 

10 
ampere-turns  (one  microfrank  =  80  ampere- 
turns)  ;  and  the  general  relation  between  the 
magnetic  quantities  will  be  that  the  density  of 
the  magnetic  induction  in  a  closed  magnetic  cir- 
cuit uniformly  acted  upon  by  M.M.F.  is  propor- 
tional to  the  magneto-motive  force  per  unit  of 
length,  and  to  the  magnetic  pliability  of  the  ma- 
terial of  that  circuit. 

Magnetic  pliability  is  a  constant  quantity 
(taken  as  unity  in  measurement)  for  all  non- 
magnetic circuits;  but  in  ferro-magnetic  circuits 
it  is  a  function  of  the  induction  or  of  the  mag- 
neto-motive force.  Tables  can  be  made  out 
Irom  the  observations  on  permeability  at  va- 
rious inductions,  giving  the  pliability  of  differ- 
ent kinds  of  iron  for  magneto-motive  forces  of 
different  magnitudes  applied  in  particular  ways. 

Suppose,  for  example,  that  a  ring  is  wrapped 
over  with  insulated  wire,  and  that  there  are  100 
turns  of  wire  on  it,  and  that  a  current  of  8 
amperes  is  sent  through  it ;  there  are  800  ampere- 
turns,  or  10  microfranks  of  magneto-motive  force 
impressed  on  that  closed  magnetic  circuit  uni- 
formly. Let  the  length  of  that  annular  solenoid 
be  too  centimetres.  The  slope  M.M.F.  is  ro 
microfrank  per  centimetre.  Hence,  if  the  ring 
is  of  wood  or  brass,  for  which  magnetic  plia- 
bility is  unity,  we  have  that  the  density  of  induc- 
tion in  the  circuit  is  A  of  a  microgilb  per  square 
centimetre  of  cross  section.  If  the  ring  is  of 
soft  iron,  proper  tables  would  tell  us  that  the 
magnetic  pliability  of  soft  iron  under  an  im- 
pressed magneto-motive  force  of  rVith  microfrank 
per  linear  centimetre  is  1,200  units,  and  hence 
that  for  such  iron  ring  the  density  of  induction 
is  120  microgilbs  per  square  centimetre  (12,000 
C.-G.-S.). 

If  the  iron  ring  has  a  cross-section  of  twosquare 
centimetres,  and  is  wrapped  overalso  with  10  turns 
of  secondary  wire,  and  the  primary  current  is 
completely  reversed  in  ^oth  of  a  second,  the  rate 
of  change  of  total  induction  through  this  second- 
ary would  be  approximately  480,000  microgilbs 
per  second,  and  create  in  the  secondary  a  mean 
electromotive  force  of  nearly  half  a  volt  during 
the  time  the  uniform  rate  of  change  of  induction 
was  proceeding. 

These  rough  suggestions  will  perhaps  show 
that  from  a  practical  point  of  view  calculations 
for  dynamo  and  transformer  work  might  be  sim- 
plified by  the  use  of  such  units.  The  employ- 
ment of  a  properly  simplified  nomenclature  for 
the  magnetic  units  will  be  a  gain,  and  some  such 
modifications  as  I  have  attempted  to  suggest  are 


wanted  for  workshop  use.  One  cannot  readily 
teach  workmen  to  handle  formula-  bespattered 
with  47T  and  io8,  n  and  B  ;  but  the  conception 
of  ampere  turns  (80  of  which  constitute  a  unit) 
wrapped  around  an  iron  magnetic  circuit, 
whether  dynamo  magnet  or  transformer  core, 
acting  to  produce  a  certain  density  of  something 
called  induction  (measured  in  gilbs),  more  or 
less  according  to  the  magnetic  pliability  of  the 
material,  grafts  on  to  existing  experience  with 
electric  currents,  electric  pressure,  and  electric 
resistance,  and  only  wants  a  proper  set  of  units 
and  names  to  make  it  adapted  for  ev,ery  day  use. 


Train  Lighting  in  Australia. — The  Railway 
Commissioners  of  Sydney  have  recently  made  a 
very  successful  experiment  in  connection  with 
the  lighting  of  railway  cars  with  electricity.  The 
system  now  introduced  is  exceedingly  simple. 
Two  accumulators,  each  containing  14  Cromp- 
ton  cells,  and  weighing  about  half  a  ton,  are 
placed  under  the  carnage,  and  at  convenient 
distances  between  the  bougies.  These  are  charged 
from  the  dynamos  at  Redfern  required  for 
the  electric  lighting  of  the  station,  and  they  are 
calculated  to  feed  the  16  candle  power  Thomson- 
Houston  lamps  for  about  14  hours.  The  Sydney 
J/ail  says  that  it  was  decided  to  use  the  Cromp- 
ton  cells,  because  they  take  up  much  less  space 
than  any  other,  are  of  less  weight,  are  more  per- 
fectly insulated,  and  are  more  easily  recharged. 
The  system  is  completely  under  control,  and 
the  power  of  the  lights  can  be  regulated  at  will ; 
and,  what  is  of  importance,  the  cost,  it  is  esti- 
mated, will  not  exceed  that  of  gas.  The  Com- 
missioners first  of  all  intend  to  apply  the  change 
to  the  sleeping  cars  attached  to  the  express,  and 
then  probably  one  of  the  suburban  trains  will  be 
lighted  throughout  by  electricity.  In  the  sum- 
mer time  the  change  will  be  appreciated,  for 
the  heat  of  the  cars  at  night  will  be  materially 
lessened. 

We  have  received  a  descriptive  circular,  cata- 
talogue  and  price-list,  of  the  Weston  Standard 
Portable  direct  reading  voltmeters,  ammeters, 
milli-voltmetersand  mil-ammeters  for  direct  cur- 
rent circuits,  made  by  the  Weston  Electrical  In- 
strument Co.,  Newark,  N.  J.  This  valuable  lit- 
tle book  gives  considerable  information  regard- 
these  important  instruments.  They  are  direct 
reading  ;  all  scale  readings  given  at  zero  ;  the 
instruments  are  remarkably  "dead  beat;"  there 
is  no  "magnetic  lag;"  the  temperature  correc- 
tion is  negligible  ;  the  instruments  can  be  kept 
in  circuit  any  length  of  time  as  the  heating  effect, 
it  is  said,  except  in  the  higher  ranges  is  so  small 
as  to  be  unappreciable.  In  the  voltmeters  pro- 
vided with  a  calibrating  coil  changes  in  scale 
value  resulting  from  extensive  injury  are  easily 
checked.  The  respective  parts  of  the  instru- 
ments are  made  to  gauge,  and  are  therefore  in- 
terchangeable. Copies  of  the  catalogue  can  be 
procured  upon  application. 

Monopoly  of  Gutta  Percha. — The  President 
of  Liberia  has  issued  a  proclamation,  securing 
to  the  Liberian  Concession  Company  (providing 
they  comply  with  certain  conditions  previously 
agreed  upon)  the  sole  right  of  exporting  all 
caoutchouc  or  rubber  or  gutta-percha  gathered 
or  collected  within  the  Republic  ;  and  also  an- 
nounces that  the  violation  of  their  said  right  by 
any  individual  shall  be  deemed  a  misdemeanor 
punishable  by  a  fine. 

Bimetallic  Conductors. — The  Administration 
of  Posts  and  Telegraphs,  France,  is  about  to 
make  a  trial  with  the  Durand  system  of  bimet- 
tallic  telegraph  and  telephone  wires,  composed 
of  red  copper  with  steel  cores. 

Prosperity  in  theirs. — The  business  of  the 
Fort  Wayne  Electric  Light  Company  has  in- 
creased to  such  proportions  that  it  has  been 
rendered  necessary  to  enlarge  their  factories  in 
order  to  keep  up  with  their  orders. 

Electric  Lighting  at  Berlin.  — The  electric 
light  is  to  be  adopted  at  all  the  railway  stations 
in  Berlin  and  its  suburbs. 


THE.ELECTRIC    AGE. 


CORPORATE  ORGANIZATION.* 


BY    E.    J.     HALL,    JR. 

Corporations  have  been  called  "  artificial  per- 
sons," owing  their  existence  to  the  creative 
power  of  the  State,  and  designed  by  process  of 
law  with  more  or  less  skill  to  approximate 
natural  persons  in  their  powers  and  duties. 

When  the  legislative  powers  are  exercised 
wisely  and  skillfully  and  those  artificial  persons 
have  been  properly  constructed,  they  take  their 
place  in  society  as  most  useful  members,  serving 
the  needs  of  the  public  in  many  ways  with  far 
greater  efficiency  and  reliability  than  any  natural 
persons  possibly  could  ;  for  while  it  may  be  true 
that  corporations  have  no  souls,  it  is  equally 
true  that  they  are  not  subject  to  paralysis  or  in- 
digestion. 

On  the  other  hand,  their  design  being  subject 
to  the  fancy  of  legislative  bodies,  these  artificial 
persons  are  sometimes  over  developed  in  some 
directions  and  lacking  in  others — the  builder 
who  follows  the  legal  specifications  often  finding 
that  parts  essential  to  some  material  function  are 
wholly  omitted  while  others  are  so  dwarfed  or 
magnified  as  to  be  out  of  proportion  to  the 
symmetry  of  the  intended  design. 

In  the  early  days  of  these,  now  members  of 
society,  the  natural  persons  then  composing  it 
had  a  feeling  of,  perhaps,  not  unnatural  alarm 
that  if  these  artificial  persons  became  too  big  or  too 
numerous  they  might  be  troublesome  neighbors. 
What,  for  instance,  if  the  power  which  gave  them 
legs  and  arms  should  take  a  notion  to  add  cloven 
feet,  horns  and  a  tail  ? 

This  has  from  time  to  time  occasioned  the  in- 
troduction of  various  restrictions  into  the  speci- 
fications, some  of  them  doubtless  wise,  others 
unquestionably  unwise  ;  but  with  a  realization 
of  the  fact  that  society  had  not  lost,  and  could 
not  lose,  the  power  to  protect  itself,  has  come 
to  a  better  understanding  of  the  benefits,  to  be 
derived  from  properly  constructed  corporations 
and  a  disposition  to  formulate  the  specifications 
so  that  their  construction  shall  be  encouraged 
and  their  capacity  for  work  utilized  to  the  fullest 
extent  by  society. 

The  tone  of  the  press  during  the  recent  labor 
troubles  on  the  New  York  Central  Railroad 
reflects  a  marked  change  in  public  sentiment 
from  that  existing  even  a  few  years  ago,  and,  to 
some  extent,  this  change  is  due  to  a  better  under- 
standing on  the  part  of  corporation  managers  of 
the  obligations  which  rest  on  them  to  so  organize 
their  forces  that  the  public  shall  be  efficiently 
served,  stockholders  receive  proper  returns  and 
last  but  by  no  means  least,  that  employes  shall 
be  justly  compensated  and  fairly  treated. 

To  organize  and  conduct  a  corporation  so  as 
to  fully  meet  all  these  obligations  is  no  easy  task. 
In  my  own  work  I  have  been  greatly  helped  by 
making  diagrams  of  any  proposed  arrangement 
of  forces,  for  the  purpose  of  studying  from  that 
the  exact  relations  which  would  exist  between 
various  departments  and  employes  if  the  plan 
were  carried  into  effect. 

Almost  invariably  the  study  of  a  diagram 
brings  out  unexpected  defects  of  arrangement 
or  suggests  changes  which  would  improve  the 
efficiency  of  the  force.  President  Sargent  has 
asked  me  to  explain  this  diagram  system,  and  I 
am  glad  to  comply  with  his  request,  because  I 
believe  there  is  for  us  no  more  vital  problem 
than  the  best  method  of  constructing  the  "arti- 
ficial persons  "  who  are  furnishing  the  public 
with  its  telephone  service  but  for  whose  actions 
we  are  all  largely  responsible. 

I  do  not  see  why  we  should  not  go  at  this 
just  as  we  would  at  the  construction  of  any  picee 
of  mechanism.  Surely  it  is  more  complicated 
and  more  delicate  than  any  of  our  electrical  ap- 
paratus, and,  at  the  same  time,  its  motions  are 
attended  with  such  consequences  that  we  cannot 
afford  to  make  any  mistake. 

When  we  undertake  to  prepare  plans  and  spe- 
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cifications  for  the  construction  of  an  "artificial 
person"  to  conduct  the  business  of  a  telephone 
exchange  we  must  look,  first,  to  the  statutes  of 
the  State,  in  which  we  will  find  the  legal  speci- 
fications. From  them  are  prepared  the  charter, 
articles  of  incorporation,  which,  in  a  general 
way,  define  the  nature  of  the  proposed  corpora- 
tion and  the  position  which  it  desires  to  occupy 
in  relation  to  the  State,  while  the  bylaws,  which 
are  to  some  extent  controlled  by  statute,  provide, 
generally,  for  the  relations  of  the  corporation  with 
its  stockholders. 

By  the  articles  of  incorporation  and  the  by- 
laws provision  is  made  for  the  control  of  the 
corporation  by  trustees  or  directors  elected  by 
the  stockholders,  and  by  certain  officers,  usually 
a  president,  secretary  and  treasurer,  elected 
either  by  the  stockholders  or  by  the  directors. 
These  officers  are  common  to  all  corporations, 
and  are  charged  with  certain  duties  by  the  State 
and  by  the  by-laws. 

It  would  be  interesting  to  go  more  fully  into 
the  relations  thus  established  between  the  new 
corporation,  the  State  which  gives  it  being  and 
the  stockholders  who  risk  their  fortunes  on  its 
success.  We  will  not,  however,  stop  to  do  so 
now,  because  we  are  considering  to-day  only  the 
executive  forces,  the  physical  structure  of  our 
"  artificial  persons. "  The  functions  of  the  officers 
named  will  be  considered  only  as  they  relate  to 
the  performance  of  the  work  for  which  the  forces 
are  to  be  organized. 

The  unit  of  work,  that  is,  the  amount  which 
can  be  performed  by  one  person,  is  very  small, 
so  we  must  subdivide  until  each  part  of  our 
work  receives  its  proper  share  of  attention  ;  but, 
as  all  of  the  parts  are  inter-related,  it  is  evident 
that  there  must  be  somewhere  a  single  central 
authority,  for  the  division  means  chaos.  From 
this  central  authority  there  must  be  a  direct  line 
of  communication  to  every  department  and  every 
employe"  ;  no  matter  how  many  departments  or 
employ6s  there  may  be,  this  line  must  be  kept  in 
good  working  order,  free  at  all  times  from  breaks 
and  crosses. 

To  carry  our  simile  of  the  artificial  person  a 
little  further :  When  in  a  natural  person  the 
stomach  wires  the  brain  for  supplies,  the  feet 
must  receive  orders  to  move  toward  them,  first 
one,  then  the  other  ;  they  cannot  be  left  to  argue 
between  themselves  as  to  which  shall  move  first ; 
then  the  hands  must  do  their  work  and,  at  the 
right  moment,  the  mouth  must  be  ready  to  do 
its  part,  and  so  each  member  performs  its  office 
as  the  orders  are  sent  over  the  connecting  lines, 
and  reports  from  each  keep  the  brain  constantly 
advised  of  the  manner  in  which  its  instructions 
are  being  carried  out. 

To  construct  a  diagram  of  these  lines  of  com- 
munication will  help  us  to  see  how  best  to  ar- 
range the  various  parts  of  our  artificial  person  to 
secure  as  exact  results. 

For  convenience  we  will  call  this  main  line 
"Line  of  Authority,"  and  extend  it  unbroken 
from  the  management  to  each  employ^.  Other 
lines  there  may  be  and  must  be  to  unite  all  the 
parts  of  our  mechanism  into  a  complete  working 
body,  but  they  must  never  be  mistaken  for  or 
tangled  with  the  line  of  authority  or  confusion 
will  follow. 

On  the  diagram  which  I  have  made,  we  can 
trace  (pointing  to  diagram)  now  the  line  of  au- 
thority originating  with  the  stockholders,  ex- 
tending to  the  Board  of  Directors,  then  to  the 
President,  then  to  the  General  Manager,  and  di- 
viding at  that  point,  branches  extend  to  each 
department  chief  and  through  him  to  his  subor- 
dinate officers,  superintendents,  managers,  fore- 
man and  so  on  until  it  reaches  the  last  messenger 
boy. 

The  general  office  is  particularly  the  depart- 
ment of  the  general  manager.  Its  work  consists, 
first,  in  receiving  and  recording  the  orders  of  the 
president  and  directors  and  transmitting  them  to 
the  proper  persons  for  execution.  With  the  orders 
must  go  to  the  funds  and  materials  for  carrying 
them  into  effect  and  the  details  of  the  methods 
to  be  followed.     Second — To  the  general  office 


must  come  back  the  reports  and  results  of  all 
work,  which  must  be  recorded  and  transmitted 
in  proper  shape  to  the  directors.  Third — Through 
the  general  office  all  arrangements  must  be 
made  for  transfers  from  one  department  to  an- 
other. 

The  General  Manager  acts  as  the  connecting 
link  between  the  authority  which  shapes  the 
plans  and  controls  the  policy  of  the  company, 
and  forces  which  carry  those  plans  into  efftct. 
He  should  be  identified  as  closely  as  possible 
with  both,  and  this  is  often  accomplished  by 
making  him  a  member  of  the  Board  of  Direc- 
tors, thus  enabling  him  to  fully  understand  the 
nature  of  the  results  to  be  accomplished,  while, 
at  the  same  time,  his  close  relations  with  the 
working  forces  enable  him  to  keep  the  Directors 
fully  informed  as  to  the  conditions  of  the  com- 
pany's plant  and  forces,  their  possibilities  and 
needs  for  accomplishment  of  any  desired  result. 

The  General  Manager,  as  the  diagram  shows, 
has  no  authority  over  the  Secretary,  Treasurer, 
Auditor,  or  any  employe  on  the  President's  line, 
but  such  relations  as  are  necessary  must  be  es- 
tablished by  order  of  the  Directors  or  the  Presi- 
dent, unless,  as  is  often  the  case,  the  General 
Manager  is  also  Vice-President,  in  which  case 
his  relations  are  established  by  the  latter  position. 

This  distinction  is  important,  and  it  applies 
equally  in  the  case  of  all  relations  between  offi- 
cers and  employees  of  different  grades  when  one 
person  fills  two  offices  not  on  the  same  "  line  of 
authority." 

The  General  Manager  should  be  responsible 
for  the  appointment  of  all  employes  on  his  staff 
or  below  it,  but  it  does  not  by  any  means  follow 
that  he  shou'd  in  person  select  all  individuals 
for  appointment ;  on  the  contrary,  holding  a  veto 
power  over  all,  he  should  select  none  but  his 
personal  assistants,  and  the  heads  of  the  depart- 
ments, for  the  same  reason  which  makes  it  nec- 
essary for  him  to  control  all  appointments  makes 
it  necessary  that,  following  the  line  of  authority, 
and,  conversely,  of  responsibility,  each  other 
officer  should,  so  far  as  possible,  hire  and  dis- 
charge all  for  whose  efficiency  he  is  immediately 
responsible. 

Just  here  I  want  to  point  out  the  error  which 
all  of  us  who  have  charge  of  a  number  of  men  are 
apt  to  fall  into  :  That  is,  of  doing  too  much  de- 
tail work,  too  much  work  I  was  about  to  say, 
but  it  is  the  quality  not  the  quantity  generally  at 
fault.  It  is  often  so  much  easier  to  do  person- 
ally than  it  is  to  touch  others,  that  we  fall  often 
insensibly  into  the  error  of  doing  routine  work 
which  others  can  do  as  well  or  better  ;  and,  hav- 
ing filled  our  day  with  arduous  labor,  gohomeat 
night  tired  but  satisfied  that  the  day  has  been 
well  spent,  when,  as  a  matter  of  fact,  we  have 
perhaps  lost  sight  of  our  duty  to  keep  track  of 
and  direct  the  work  of  others,  and  have  per- 
formed the  work  of  a  junior  clerk,  while  the  in- 
terests committed  to  our  charge  have  suffered  in 
all  directions  from  neglect. 

The  functions  of  the  Construction  and  Opera- 
ting Departments,  with  their  various  sub-divis- 
ions, are  so  well  understood  by  all  that  it  is  un- 
necessary to  go  into  details,  and  we  will  follow 
quickly  along  the  line  of  authority  through  the 
office  of  the  General  Superintendent  to  the  line- 
men on  one  side,  and  on  the  other  to  the  opera- 
tor and  messengers. 

Now,  to  pass  on  one  point  of  the  diagram  to 
another,  we  must  follow  back  and  around  on  the 
established  lines.  There  must  be  no  cross  lines 
of  authority  established,  or  immediately  there  is 
a  division  of  responsibility.  This  does  not 
mean  that  there  are  to  be  no  direct  relations  be- 
tween officers  and  departments,  except  over  the 
route  of  lines  of  authority.  On  the  contrary,  as  I 
have  already  said,  there  must  be  almost  innu- 
merable "  lines  ol  relation. "  These  lines  may  be 
established  in  two  ways.  Fir»t,  by  order  of 
some  common  superior  authority,  and,  second, 
by  an  understanding  between  the  employes  con- 
cerned. 

For  instance,  by  order  of  the  President,  the 
Treasurer  might  be    authorized    to    use    office 
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managers  to  collect  certain  accounts  or  pay  cer- 
tain bills.  The  Treasurer  would  then  have  a 
line  of  direct  relation  established  with  each  office 
manager,  but  the  authority  would  originate  with 
the  President,  and  his  order  would  pass  through 
the  hands  of  the  General  Manager,  General  Su- 
perintendent and  Superintendent  of  Exchanges, 
to  the  office  managers.  Authority  given  to  the 
Treasurer  to  employ  the  managers  would  always 
be  given  with  the  tacit  or  expressed  understand- 
ing that  the  regular  duties  of  the  employe  called 
on  should  not  be  interfered  with,  and  that  the 
employe's  first  duty  was  in  ever.-  case  to  his  im- 
mediate superior. 

As  an  instance  of  the  second  sort,  it  might  be 
arranged  between  the  Construction  Department 
and  the  Equipment  Department  that  one  would 
do  certain  things  in  connection  with  the  other's 
work  :  for  example,  that  the  Equipment  Depart- 
ment, would  hang  a  cable  which  the  Construc- 
tion Depirtment  was  responsible  for  hanging. 
The  lest  of  this  transaction  would  come  in  case 
of  failure  to  carry  out  this  understanding.  Would 
it  be  any  excuse  for  the  Superintendent  of  Con- 
struction to  say  that  the  Superintendent  of  Equip- 
ment had  promised  to  hang  the  cable,  and  had 
failed  to  do  it  ?  Clearly  not.  The  diagram  shows 
how  such  an  arrangement  could  have  been  made 
by  authority.  He  took  the  chances  of  an  ar- 
rangement under  which  he  had  no  control  over 
the  other  party,  and  he  accepted  all  the  respon- 
sibility. 

In  a  bad  organization  this  constant  shifting  of 
responsibility  is  always  found,  and  the  blame 
should  be  with  the  organizers  rather  than  with  the 
employees,  who  are  probably  doing  the  best  they 
can  with  the  faulty  system. 

Another  fault  always  found  in  a  bad  organiza- 
tion is  a  defective  method  of  giving  orders.  Some- 
times an  organization  that  otherwise  would  be 
good  is  demora'ized  in  its  work  by  a  careless 
habit  of  giving  vague  verbal  orders,  a  practice 
sure  to  result  in  confusion. 

Whenever  practicable,  orders  should  be  given 
in  writing  ;  they  should  be  brief  and  clear,  and 
whatever  is  to  be  left  to  the  discretion  of  a  person 
carrying  out  an  order  should,  if  possible,  be  so 
stated.  Advice  and  suggestions  may  be  verbal, 
and  often  are  better  so.  When  an  order  is  ac- 
companied by  advice  or  suggestions  as  to  methods, 
care  should  be  taken  to  so  separate  the  order 
and  the  suggestions  that  there  may  be  no  mis- 
understanding. 

When  verbal  orders  of  any  importance  are  re- 
ceived by  any  employe  he  should  take  the 
earliest  opportunity  to  reduce  them  to  writing  and 
send  an  acknowledgment  of  them,  explaining 
his  understanding  of  their  nature,  to  the  officer 
from  whom  they  were  received. 

The  chart  which  I  have  made  shows  substan- 
tially the  general  organization  of  a  large  com- 
pany, but  one  which  operates  a  comparatively 
small  territory.  Of  course  a  chart  prepared  for 
one  telephone  company  or  exchange  would  not 
be  suitable  for  all  others,  or  perhaps,  for  anv 
other  ;  but  there  are  certain  functions  which  are 
common  to  all  and  modifications  can  easily  be 
made  to  fit  all  conditions. 

The  key  note  of  all  successful  organizations  is 
sounded  in  the  Bible  words  :  "  No  man  can  serve 
two  masters."  In  the  abstract  we  doubtless  all 
agree  with  this,  but  in  practice  we  often  make 
discord  instead  of  harmony  among  the  delicate 
strings  which  bind  our  forces  together.  It  is 
easy  to  say  that  we  all  arrange  our  forces  so  that 
no  man  shall  serve  two  masters,  but  it  is  far 
from  easy  to  do  it.  Especially  is  it  difficult  in  a 
small  company  where  the  number  of  men  must 
neccessarily  be  limited,  but  where  the  manifold 
duties  of  the  service  must  still  all  be  performed. 
Even  in  the  larger  organizations  it  is  far  easier  to 
cross  and  tangle  the  lines  than  it  is  to  keep  them 
straight.  The  diagram  system  will  aid  the  mana- 
ger of  a  small  company  to  arrange  his  men  to 
advantage,  while  to  the  manager  of  a  large  com- 
pany it  will  act  like  the  ' '  deadly  parallel  column"' 
in  the  newspaper.  pointin_-  out  all  inconsisten- 
cies between  theory  and  practice. 


Our  work  of  organization  and  administration 
is,  under  the  most  favorable  conditions,  per- 
plexing and  difficult.  Lines  must  be  built,  offices 
equipped,  apparatus  designed  and  constructed, 
records  kept,  rights  of  way  obtained,  reports 
made,  supplies  purchased  and  taken  care  of, 
problems  legal,  financial,  scientific  and  practical 
solved,  and  withal  we  must  reckon  with  human 
nature  in  all  its  varied  forms.  Each  unit  of  the 
vast  aggregation  must  be  placed  where  it  wi  1  be 
most  beneficial  to  the  whole  and  yet  each  be  so 
dealt  with  that  personal  pride  and  self  interest 
shall  be  considered,  faithful  service  and  capacity 
duly  rewarded,  the  ignorant  educated,  the  idle 
punished,  the  vicious  and  incapable  eliminated, 
and  over  all  strict  discipline,  tempered  with 
sympathy  and  kindness,  maintained.  Only  a 
thorough  organization,  wisely  administered,  can 
accomplish  all  this.  Without  organization  the 
ablest  will  fail  and  with  it  the  best  will  often  fall 
far  short  of  their  ideal. 

When  we  have  constructed  our  "artificial 
person  "  from  drawings  which  clearly  show  the 
location  and  relations  of  all  the  parts  and  from 
specifications  which  define  in  exact  language 
the  function  of  each,  it  may  still  lack  much  of 
the  perfection  of  the  natural  person,  but  I  am 
sure  it  will  do  its  work  with  far  more  efficiency 
and  vastly  less  disturbance  than  if  itbesimplyan 
aggregation  of  unrelated  parts  tangled  together 
bv  the  old-fashioned  "rule  of  thumb''  method. 


forms  a  very  excellent  insulation.  One  piece  of 
electric  light  cable  was  shown  the  conductor  of 
which  was  subjected  to  a  presure  of  over  9,000 
volts  without  any  effect  whatever  on  the  insula- 
tion. There  are  now  30  miles  of  this  cable  in 
use  in  the  New  York  subways,  and  it  is  exten- 
sively used  in  the  telephone  service  in  Brooklyn, 
also  in  Chicago  and  other  cities. 


TELEPHONE  CONVENTION  NOTES. 


The  National  Conduit  Mfg.  Co.  had  en  exhi- 
bition some  samples  of  their  new  style  of  Tele- 
phone Conduits. 

The  Ansonia  Brass  &  Copper  Company,  was 
represented  by  Mr.  Gilbert  M.  Smith,  the  West- 
ern Manager  of  that  concern. 

The  Washburn  and  Moen  Manufacturing  Com- 
pany, oi  Worcester,  Mass.,  distributed  neat  lit- 
tle pamphlets  giving  considerable  electrical  in- 
formation of  value. 

The  Long  Distance  Telephone  Company  had 
two  sets  of  their  telephone  apparatus  on  exhibi- 
tion. One  was  of  the  upright  pattern  and  the 
other  of  the  table  style. 

Mr.  James  F.  Kelly  represented  the  wire  de- 
partment of  the  Edison  General  Electric  Co.  and 
also  the  Edison-Lalande  battery  of  which  three 
cells,  one  each  of  the  15,50  and  150  ampere- 
hour  types,  were  on  exhibition. 

J.  H.  Bunnell  A  Co.  of  76  Cortland  street, 
were  represented  by  Mr.  J.  J.  Ghegan,  who  ex- 
hibited a  score  or  more  of  cells  of  the  celebrated 
Burnley  dry  battery  which  we  described  and 
illustrated  in  our  last  issue.  An  electo-medical 
instrument  was  also  shown.  This  instrument 
is  handsomely  and  compactly  gotten  up.  the 
whole  apparatus,  including  one  cell  of  the  Burn- 
ley dry  battery,  being  on  one  base.  Another 
valuable  use  to  which  the  cell  can  be  put  was 
shown  by  the  lighting  of  a  four  candle  power  in- 
candescent lamp  with  four  cells  of  battery.  The 
light  emitted  was  remarkably  brilliant  and  lasting. 
There  are  now  10,000  cells  of  the  Burnley  dry 
battery  in  use  for  telephone  work  alone. 

The  Norwich  Insulated  Wire  Company  had  an 
extensive  exhibition  of  samples  of  ther  spiral 
wound  paper  insulated  cables  in  various  stages 
of  manufacture.  Mr  L.  D.  Beck,  the  President 
of  the  company  and  Mr.  Jean  A.  Wetmore  were 
present  and  explained  the  details  of  construction 
of  the  company's  goods.  The  insulating  material 
used  is  somewhat  unique  in  that  it  is  of  paper  of 
a  special  make  the  manufacture  of  which  is  pro- 
tected by  patents.  The  paper  is  wound  around 
the  conductors  in  several  layers  in  cross  direc- 
tions, and  then  thorough-  dried  by  heat.  A  lead 
sheathing  is  then  drawn  on  the  outside.  In  this 
process  the  paper  insulation  is  subjected  to  very 
great  pressure  which  has  the  effect  of  making  a 
very  compact  and   dense    fibrous   mass,   which 


DETROIT   LETTER 


Detroit,   Mich.,   Sept.    11,  1890. 

The  Detroit  authorities  are  very  partial  to  the 
mast  system  of  electric  lighting,  and  there  are 
many  of  these  masts  scattered  throughout  the 
city.  The  effect  of  the  elevated  lights  is  very 
attractive  when  viewed  from  the  river  at  night. 

The  Steamer  Frank  E.  Kirby  plying  between 
Detroit  and  Sandusky,  is  one  of  the  few  lake 
boats  containing  an  electric  light  installation. 
This  steamer  is  lighted  throughout  by  electricity, 
having  204  lamps  in  all.  The  system  used  is  that 
of  the  Fisher  Electrical  Company,  and  the  distri- 
bution of  the  incandescent  lamps  throughout  the 
cabins  is  both  artistic  and  beautiful. 

It  is  said  that  the  placing  of  a  duty  of  35  per 
cent,  upon  mica,  as  proposed  by  the  United 
States  Senate  the  other  da}-,  will  affect  the  State 
of  Michigan  more  than  any  other.  The  main 
reason  for  this  is  the  fact  that  a  great  deal  of  that 
mineral  is  used  here  for  use  in  stoves  which  are 
manufactured  here  in  great  quantities.  Elec- 
trical interests  will  of  course  be  affected  some 
what  by  the  duty,  and  the  imposition  of  the  tax 
is  regarded  with  great  disfavor  in  the  electrical 
trade. 


The  following  is  a  list  of  those  at  the  conven- 
tion : 

New  York — Team  A.  Wetmore,  C.  O.  Baker, 
Jr..  Henrv  D.  Stanley,  Wm.  A.  Hovev.  A.  G. 
Fuller,  Frank  W.  Price,  Gen.  C.  H.  Barnev,  F. 
A  Magee,  J.  P.  McQuaide,  E.  J.  Hall,  Jr..  Geo. 
T.  Manson,  C.  W.  Price.  E.  I.  Carson,  Geo.  A. 
Hamilton,  Thomas  R.  Taltavall,  H.  B.  Thayer, 
J.  J.  Cany.  A.  S.  Hibbard,  T.  A.  Picknell,  L.  D. 
Beck.  James  F.  Kelly,  J.  J.  Ghegan.  C.  E.  Stump. 

Chicago — C.  E.  Morley,  C.  H.  Wilson.  C.  D. 
Crandall,  E.  M.  Barton.  F.  G.  Beach,  Fred.  De- 
Land.  Dr.  Gilbert,  M.  Smith,  W.  Forman  Collins, 
F.  E.  Degenhardt,  A.  C.  Durborow,  Jr.,  J.  W. 
Dickerson. 

Boston — Thos.  B.  Lockwood,  Charles  B. 
Doolittle.  J.  H.  Farnham.  J.  N.  Keller,  Francis 
T.  Hovev.  H.  V.  Hayes,  A.  O.  Morgan,  Col.  D. 
B.  Parke'r. 

Philadelphia—  H.  S.  Hindekeeper,  E.  A.  We^t- 
brook. 

Cincinnati — E.  Y.  Cherry,  G.  G.  Hall. 

Kansas  City — J.  O.  Stockwell.  Chas.  W.  Mc- 
Daniels,  Paul  W.  Bossart. 

New  Orleans — A.  W.  Crandell. 

Albany — A.   B.  Uline. 

Elmira,  N.  Y. — W.  N.  Esterbrook. 

Louisville   Ky.  -Capt.  H.  N.  Gifford. 

Austin,  Texas — Frank  B.  Knight. 

Auburn,  N.  Y.  —  H.  L.  Storke. 

Nashville,  Tenn. — O.  F.  Noel. 

Salt  Lake  City,  Utah— D.  S.  Murray,  Geo.  Y, 
Wallace. 

Cleveland,  Ohio — James  P.  McKinstry. 

Milwaukee,  Wis. — John  B.  McLeod. 

Buffalo— H.  C.  Palmer,  E.  1.  Hall,  Sr. 

Atlanta,  Ga.—  W.  J.  C.  Cole. 

Brooklyn,  N.  Y.— W.  D.Sargent. 

Columbus,  Ohio— J.  E.  Zeublin. 

Williamsport,  Pa. — R.  Bailey. 

Omaha — C.  E.  Yost. 

Detroit — W.  A.  lackson,  F.  A.  Forb>  s,  F;aik 
B.  Rae,  R.  B.  Watson,  Louis  A.  Palmer.  J.  F. 
Land. 

A  pocket  telephone  has  been  introduced  in 
Berlin.  The  idea  upon  which  its  use  is  based  is 
that  electric  bells  are  found  everywhere,  and  the 
pocket  telephone  is  to  be  connected  to  the  bell 
wires  of  hotels  and  hospitals  as  well  as  private 
houses. 
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TWELFTH  MEETING  OF  THE  NATIONAL 
TELEPHONE  EXCHANGE  ASSOCIATION. 


RUSSELL    HOUSE,     DETROIT,     MICHIGAN,    SEPTEMBER    9, 
IO    AND    I  I,     189O. 


FIRST    DAYS    PROCEEDINGS. — MORNING    SESSION. 

The  Association  was  called  to  order  at  1 1  .-30 
a.  m  ,  the  President.  William  D.  Sargent,  of 
Brooklyn,  N.  Y.,  in  the  chair,  and  C.  H.  Barney, 
of  New  York,  Secretary 

President  Sargent  announced  that  owing  to  the 
absence  from  the  city  of  the  mayor  on  import- 
ant business,  that  official  was  not  present  to  wel- 
come the  Association,  as  was  proposed. 

Secretary  Barney  then  cal  ed  the  roll,  after 
which  he  read  his  report  as  follows  : 

SECRETARY'S    REPORT. 

New  York  City,  Sept.-  2d,  1890. 
To  the  National  Telephone  Exchange  Association: 

Gentlemen: — I  have  the  honor  to  respectfully 
submit  my  report  of  this  Association  for  the 
year  ending  August  3  1st,  1890. 

At  the  beginning  of  the  Associati  >n  year,  the 
roll  contained  the  names  of  34  active,  6  asso- 
ciate, and  27  honorary  members.  The  changes 
during  the  year  have  been  as  follows  : 

At  the  Minneapo'is  meeting  the  resignation  of 
the  Sunset  Telephone  Telegraph  Company,  of 
San  Francisco,  as  an  active  member,  and  of 
Claik  B.  Hotchkiss  as  an  associate  member, 
were  both  accepted,  and  the  Callender  Insulating 
and  Water-proofing  Company  was  dropped  from 
the  roll  of  honorary  members,  it  having  gone  out 
of  business. 

Mr.  A.  G.  Day,  an  honorary  member,  has 
died  duiing  the  year. 

These  changes  leave  us  with  a  membership 
at  the  close  of  the  Association  year,  as  follows  : 
Active,  34;  associate,  6;  honorary,  25. 

There  is  now  in  my  hands,  to  be  presented  to 
the  Association,  the  resignation  of  the  City  and 
Suburban  Telegraph  Association,  of  Cincinnati, 
as  an  active  member,  and  of  J.  A.  Roebling's 
Sons' Co. ,  of  New  York  City,  as  an  associate 
member. 

The  office  of  the  secretary  has  remained  at 
510  West  23d  street,  New  York  City,  during  the 
entire  year.  The  u->ual  number  of  inquiries  for 
information  have  been  received  and  replied  to, 
and  the  News  Letter  has  been  regularly  issued, 
semi-monthly,  until  January  ist,  1890,  and 
monthly  since  that  date.  The  Treasurer's  report 
will  show  that  the  income  of  the  Associati' in  has 
during  the  past  year,  considerably  exceeded  i is 
expenses  by  reason  of  a  deduction  in  the  latter. 
There  is  now  in  the  treasury  a  balance  of  $320.99 
as  against  $66.41  at  the  beginning  of  the  year. 
All  accounts  due  the  Association  have  been  col- 
lected, and  all  debts  of  the  Association  have 
been  paid  to  the  end  of  the  fiscal  y  ar. 

Total  income  for  the  year,   §2,009. 1S 
Total  expenses         "  x. 754-57 

The  report  was  accepted  and  ordered  filed. 

Treasurer  H.  L.  Starke  reported  an  improve- 
ment in  the  Association's  finances  of  about  500 
percent,  over  last  year's  report,  the  balance  on 
hand  being  $320.99. 

Mr.  Jackson  extended  an  invitation  to  all  in 
attendance  at  the  convention  to  participate  in  a 
carriage  drive  on  Wednesday,  around  the  city 
and  to  Island  Park,  with  a  lunch  to  be  served  at 
the  Casino.  The  invitation  was  accepted  with 
thanks  by  the  meeting. 

The  next  business  was  the  nomination  and 
election  of  officers.  Before  proceeding  to  this 
duty,  President  Sargent  asked  the  indulgence  of 
the  Association  to  listen  to  a  few  remarks  that 
appeared  to  him  to  be  pertinent  to  the  occasion 
of  the  Tenth  Anniversary  of  the  Association. 
On  the  7th  of  September,  just  ten  years 
ago,  the  first  convention  of  telephone  men 
assembled  at  Niagara  Falls.  The  meeting 
was  the  result  of  a  circular  sent  out  some  time 
beforehand,    signed    by   representatives  of  the 


leading  telephone  companies  in  the  United 
States  The  object  of  the  convention,  as  stated 
in  the  circu'ar,  was,  "the  formation  of  a  general 
telephone  association  to  consider  the  various 
questions  affecting  the  telephone  business  and 
its  development."  This  meeting  was  organized 
by  the  election  of  George  F.  Durant  as  chair- 
man, and  E.  J.  Hall,  Jr.,  as  secretary  The  roll 
of  representatives  showed  86  individuals,  repre- 
senting various  companies,  6  representatives  of 
the  American  Bell  Telephone  Company,  and  21 
representatives  of  manufacturing  interests;  mak- 
ing a  total  of  1 13  individuals.  A  constitution  and 
by:laws  were  offered,  and  various  reports  and  pa- 
perswere  listened  to  and  discussed,  after  which  the 
convention,  en  the  morning  of  September  9th, 
adjourned  sine  die.  Immediately  following 
this  adjournment,  and  on  the  same  day  of  which 
this  is  the  anniversary,  the  first  meeting  of  the 
National  Telephone  Exchange  Association  of  the 
United  States  assembled.  The  present  constitu- 
tion and  by-laws  were  adopted,  and  the  follow- 
ing officers  elected:  President,  Geo.  L,  Phillips; 
Vice-President,  H.  H.  Eldred;  Secretary,  M.  F. 
Tyler;  Treasurer,  D.  I.  Carson.  The  Association 
then  adjourned  to  meet  in  Chicago  on  the  first 
Tuesday  in  April.  The  subsequent  meetings  in 
Saratoga,  Boston,  Cincinnati,  Philadelphia,  and 
so  forth,  are  a  part  of  the  history  of  our  busi- 
ness. 

Of  the  original  members  many  have  left  the 
business,  and  a  few — but  all  too  many — have 
been  taken  away  by  death,  notably  our  uni- 
versally esteemed  first  president,  George  L.  Phil- 
lips, and  othets  less  dear,  and  of  whom  the 
Association  has  expressed  its  appreciation  in 
just  and  loving  tributes  to  their  merits. 

Ten  years  ago,  how  crude  the  business  was. 
The  multiple  switch-board  was  a  mere  idea. 
Tables  were  only  hinted  at.  The  use  of  iron 
and  steel  wires  was  almost  universal.  Insulation 
was  considered  of  little  account  by  many,  and 
some  declared  insulators  superfluous  (laughter), 
the  value  of  the  service  was  underrated  by  the 
public,  and  our  standards  were  far  below  those 
of  to-day.  The  highest  efficiency  and  reliability 
is  what  the  public  demand  of  us,  and  business 
and  prosperity  will  follow  us  just  as  fast  as  we 
are  able  to  meet  that  demand.  The  standard  of 
to-day  requires  the  use  of  copper  for  conductors, 
overhead  as  well  as  underground,  and  the  sub- 
stitution of  metallic  circuits  for  single  grounded 
wires.  The  underground  wires  and  cables  of 
five  years  ago  do  not  answer  the  requirements  of 
to-diy,  and  the  same  may  be  said  of  central 
office  and  subscribers'  equipments.  With  im- 
proved service  comes  increased  use  by  the  public 
and  the  ability  and  energies  of  the  best  minds  in 
the  business  may  well  be  taxed  to  the  utmost  to 
keep  up  with  the  demand. 

This  association  has  in  the  past  been  active  in 
the  development  and  extension  of  new  ideas  and 
improved  methods,  and  it  is  therefore  with  regret 
that  I  call  your  attention  to  the  lack  of  interest  and 
the  falling  off  in  membership  during  the  past  three 
or  four  years.  The  City  and  Suburban  Telephone 
and  Telegraph  Company  of  Cincinnati  have  re- 
signed, and  the  active  membership  is  now  only  33. 
The  Secretary's  request  for  papers  to  be  read  at  this 
meeting  met  with  no  response.  The  papers  which 
we  have  were  procured  by  personal  solicitation  on 
the  part  of  the  officers.  It  may  be  said,  indeed,  that 
outside  of  the  Secretary's  statistical  report  the 
furnishing  of  papers  to  serve  as  topics  for  discus- 
sion during  the  last  few  years  has  been  done  by  a 
very  few  individuals.  If  the  association  is  to  be  of 
service  in  the  future  its  members  generally  must 
take  a  more  active  part  in  the  preparation  of  the 
papers  and  reports  which  form  the  basis  for  our 
discussions. 

In  conclusion,  I  desire  to  thank  the  association 
for  the  kindly  manner  in  which  they  have  treated 
an  inexperienced  presiding  officer  (applause). 

The  nomination  and  election  of  officers  was  then 
proceeded  with,  with  the  following  result  : 

Officers  elected  for  the  ensuing  year  :  Presi- 
dent W.  D.  Sargent,  of  Brooklyn;  Vice-President 


Frank  G.  Beach,  of  Chicago ;  Treasurer  H.  L. 
Stoike,  of  New  York  ;  Mr.  W.  A.  Jackson,  of 
Detroit,  was  elected  member  of  the  Advisory  Com- 
mittee for  three  years,  and  Mr.  E.  B.  Crandell  was 
elected  to  fill  the  unexpired  time  of  Capt.  Stone, 
resigned. 

Messrs.  E.  J.  Hall,  Sr.,  of  Buffalo,  Chas.  F. 
Cutler,  of  New  York,  Chas.  H.  Wilson,  of  Chicago 
and  H.  N.  Gifford  of  Louisville  were  elected  mem- 
bers of  the  Executive  Committee,  the  latter  three 
being  re-elections. 

The  routine  business  having  been  disposed  of 
the  reading  of  papers  was  taken  up. 

Mr.  J.  J.  Carty,  of  New  York,  in  the  absence  of 
Mr.  Davison,  read  the  latter  gentleman's  paper. 
The  thanks  of  the  association  were  voted  to  Mr. 
Davison  for  his  paper,  after  which  a  discussion 
took  place,  which  was  participated  in  by  Messrs. 
Lockwood,  Wilson,  Carty,  Gifford,  and  others. 

Mr.  Lockwood,  during  his  remarks,  said  in  re- 
ferring to  the  telephone  exchange  switch-board  : 

It  requires  the  most  constant  supervision  of  any 
electrical  instrument  that  I  know  of,  for  many 
reasons.  Each  line  has  to  pass  through  a  great 
number  of  contacts,  and  necessarily  so.  The  in- 
struments for  receiving  calls  have  to  deal  with  cur- 
rents which  are  not  strong,  and  sometimes  which 
have  to  pass  over  unavoidably  leaky  lines  which 
cannot  at  all  times  be  kept  in  the  highest  order  of 
repair.  The  instruments  through  which  the  talk- 
ing is  performed,  namely,  the  transmitting  and 
receiving  telephones,  do  not  generate  a  strong  cur- 
rent at  the  very  best,  and  frequently  it  is  a  very  weak 
one — the  weakest,  as  we  are  in  the  habit  of  hearing, 
known,  which  is  capable  of  accomplishing  any 
useful  result — and  therefore  I  say  that  the  troubles 
which  appear  are  not  altogether,  either  in  number 
or  in  variety,  greater  than  might  have  been  expect- 
ed if  we  stopped  to  consider  what  the  current  was 
that  we  were  dealing  with,  and  of  the  very  uncer- 
tain nature  of  all  machinery,  especially  when  it  is 
worked  to  such  a  large  extent  as  is  a  central  office 
switch-board. 

In  answer  to  a  question  Mr.  Wilson  of  Chicago 
explained  the  use  of  a  single  cord  board  in  opera- 
tion in  the  Chicago  main  office.  It  filled  all  the 
requirements  for  metallic  circuits  but  was  not 
considered  so  good  as  the  double  cord  board  on 
account  of  mechanical  details. 

Referring  to  spring-jack  troubles  Mr.  Wilson 
said  : 

We  found  in  Chicago,  where  we  have  long  un- 
derground circuits,  that  the  introduction  of  a  small 
amount  of  resistance  in  the  circuit  makes  a  very 
great  difference  in  the  talk,  and  it  is  particularly 
apparent  from  our  office  why  the  incoming  trunk 
line  business  from  the  branch  offices  don't  pass 
through  the  spring  jack  —  through  the  spring 
board.  The  trunk  line  ends  in  cords  and  plugs. 
The  outcoming  trunk  lines  necessarily  duplicate 
through  the  switch  boards,  passing  through  nine- 
teen sections  of  the  switch  board  and  twenty  spring 
jack  contacts.  If  the  contacts  in  the  switch  board 
become  dirty — not  necessarily  open,  to  interrupt 
the  circuit  entirely — we  notice  a  difference  between 
the  incoming  and  the  outcoming  talk,  and  we 
have  found  that  a  resistance  of  200  or  300  ohms  in 
a  contact  makes  a  very  appreciable  difference  in 
the  conversation.  Some  six  months  ago  we  organ- 
ized a  labor  force  to  work  every  night  on  our 
switch  board,  and  the  series  of  contacts  through 
the  switch  board  have  been  measured  with  a  gal- 
vanometer, and  if  a  resistance  exceeds  150  ohms 
—  that  included  the  drop  which  is  100  to  130 
ohms — the  spring  jacks  are  all  cleaned.  In  that 
way  we  keep  our  service  reasonably  uniform. 

Mr.  Hibbard — I  wish  to  mention  it  as  a  matter 
of  observation  in  exchanges  pretty  much  all  over 
the  country  that  the  dirty  jack  trouble  is  moer  no- 
ticed in  places  West  where  they  do  not  burn  hard 
coal  and  where  the  whole  atmosphere  is  permeated 
with  dirt  and  dust :  also,  in  places  where  an  ex- 
change is  located  near  a  railroad  yard,  where 
smoke  and  soot  from  the  engines  float  in  through 
the  windows.  I  think  it  may  be  possible  that  that 
is  the  reason  why  we  do  not  have  so  much  trouble 
with  dirty  jacks  in   Brooklyn  as  they  have  out  in 
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Chicago  and  Loui.-ville.  Why,  in  the  Chicago 
office,  if  you  enter  it  you  are  at  once  impressed 
with  the  fact  that  it  is  a  diitv  office  (laughter).  In 
Brooklyn,  if  a  trouble  occuned,  I  should  say  it 
was  pretty  likely  to  be  an  open  because  there  is 
not  enough  dirt  floating  in.  The  Buffalo  ex- 
change has  I  noleum  on  the  floor,  and  when  they 
want  to  clean  it  they  simply  wipe  it  off.  I  think 
that  is  a  feature  that  we  should  all  pay  attention 
to,  that  is,  having  clean  fl  ors. 

Mr.  Barton  made  some  general  remarks  on  sin- 
gle and  double  cords  and  switch  boards,  and  in 
conclusion  said:  In  answer  to  the  question  of  a 
gentleman  here  awhile  ago  as  to  whether  there  are 
any  single  boards  in  use  in  the  United  States,  I 
would  say  that  there  are  a  considerable  number  of 
such  boards,  among  others,  the  principal  ex- 
changes in  Cleveland,  one  in  Cincinnati,  one  in 
Providence,  one  in  Columbus,  one  in  Portland, 
Oregon,  one  in  St.  Joseph,  Mo.,  one  in  Topeka, 
one  in  Los  Angeles,  and  perhaps  others  which 
don't  occur  to  me  at  this  moment.  Those  boards 
are  tolerably  well  liked,  I  think,  by  those  who 
have  them.  There  is,  so  far  as  I  know,  however, 
with  the  exception  of  the  one  which  has  been 
mentioned  as  in  use,  in  a  certain  sense,  experi- 
mentally in  Chicago— that  is,  for  the  purpose  of 
trying  it — there  is  no  switch  board  on  the  single 
cord  system,  and  with  the  best  equipment  for  me- 
tallic circuits. 

Alter  a  humorous  reference  by  Mr.  Gifford  of 
the  recent  arrival  of  a  "beautiful  young  Wilson  " 
at  the  house  of  Mr.  Wilson,  of  Chicago,  the  con- 
vention adjourned  until  2  p.  m. 

AFTERNOON    SESSION. 

The  business  of  the  afternoon  was  the  read- 
ing of  a  paper  by  Mr.  E.  J.  Hall,  Jr  ,  on  the 
subject  of  "  Corporate  Organization."  To  illus- 
trate the  subject  two  large  diagrams  were  dis- 
played, showing  in  a  very  clear  manner  the  di- 
vision of  responsibility  from  the  stockholders 
down  to  the  humblest  employe  Mr.  Hall  ex- 
plained the  points  of  his  paper  by  frequent  refer- 
ence to  one  of  the  diagrams,  and  Mr.  Carty  used 
the  other  to  illustraie  the  practical  operation  of 
his  department,  which  particularly  concerned 
the  maintenance  of  the  plant. 

Several  questions  were  asked  by  various  mem- 
bers, and  answered,  after  which  the  meeting 
adjourned  until  Wednesday,  a.  m. 

WEDNESDAYS    SESSION. 

The  convention  was  called  to  order  shortly 
after  10  a.  m..  by  President  Sargent. 

The  first  business  of  the  meeting  was  the 
selection  of  a  place  for  the  holding  ol  the  next 
annual  meeting. 

New  Orleans  was  selected  as  the  place,  and 
the  time  is  to  be  left  with  the  Executive  Commit- 
tee for  determination. 

Mr.  W.  R.  Patterson  then  read  a  paper  on 
"The  Housing  and  Care  of  Central  Office  Appa- 
ratus.'' 

At  the  conclusion  of  the  reading  of  Mr.  Patter- 
son's paper,  Mr.  F.  A.  Pickernell  read  a  paper 
on  a  similar  subject,  both  of  which  papers  were 
jointly  discussed. 


Mr.  Wilson  made  some  remarks  concerning 
the  proper  location  of  operating  rooms,  and  was 
followed  by  Mr.  Hibbard,  who  thought  that  the 
advantages  of  locating  the  operating  room  on 
the  top  floor  of  the  building  were  very  great. 
The  operators  being  on  the  top  floor  were  out  of 
the  way,  which  was  an  important  point  to  con- 
sider. They  would  not  then  be  liable  to  inter- 
ference. 

Mr.  Pickernell  thought  the  noise  from  the 
street  a  strong  reason  against  placing  operating 
rooms  on  the  second  floor. 

Mr.  Gifford  described  the  Louisville  Exchange, 
which  is  located  on  the  second  floor. 

In  referring  to  the  disposition  of  lightning  ar- 
resters and  testing  apparatus,  Mr.  Hibbard  ad- 
vocated placing  them  in  places  which  would  be 
accessible  at  all  times  He  also  made  the  state- 
ment that  a  perfectly  reliable  lightning  arrester 
was  something  yet  unproduced. 


On  Wednesday  evening  the  Telephone  and 
Telegraph  Construction  Company  of  Detroit  en- 
tertained the  members  of  the  association  at  an 
elaborate  banquet  at  the  Russell  House.  At  8:30 
o  clock  the  entire  party,  about  100  in  number, 
marched  into  the  spacious  dining  hall  of  the  hotel 
and  took  their  seats.  It  was  well  nigh  midnight 
before  coffee  and  cigars  were  passed  around.  It 
had  been  agreed  that  no  toasts  would  be  offered, 
and  that  no  one  would  be  called  upon  to  speak, 
but  some  way  or  another  the  agreement  was  broken. 
President  Sargent  himself  being  the  first  one  to  be 
caught  in  the  trap.  Being  called  on  he  briefly  re- 
sponded in  a  few  well  chosen  remarks,  and  in  turn 
called   upon   Mr.  Tyler  from  Connecticut. 

Mr.  Tyler  kept  the  company  hilarious  with  his 
references  to  the  experiences  of  the  first  Telephone 
Convention,  and  compared  that  meeting  with  the 
one  just  held. 

President  Sargent  then  invited  Mr.  T.  D.  Lock- 
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After  the  close  of  the  discussion  of  the  papers  of 
Messrs.  Patterson  and  Pickernell.  Mr.  J.  J.  Carty 
explained  the  operation  of  the  "  Bridging  Bells" 
used  in  the  New  York  Exchanges,  which  greatly 
increases  the  working  margin  of  telephone  cir- 
cuits. 

An  interesting  discussion  followed  this  paper, 
after  which  Mr.  Wilson  described  the  use  of 
storage  batteries  in  connection  with  the  opera- 
tion of  transmitters  in  the  Chicago  Exchange. 
This  system  has  given  very  satisfactory  results, 
and  its  extension  on  a  much  larger  scale  is  con- 
templated. 

The  Secretary  announced  the  completion  of  his 
statistical  report,  and  it  was  received  and  or- 
dered filed. 

After  passing  a  vote  of  thanks  to  the  Tele- 
phone and  Telegraph  Construction  Company 
and  the  Michigan  Bell  Telephone  Company,  for 
courtesies,  the  meeting  adjourned  sine  die. 
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wood  to  speak  on  any  subject  of  his  own  selection. 
This,  ordinarily,  is  an  extremely  difficult  task  u 
perform  but  Mr.  Lock  wood  did  remarkably  wel 
and  kept  up  the  fun  at  white  heat. 

Secretary  Barney  next  made  a  few  remarks 
was  followed  by  Mr.  H.  L.  Storke.  the  Treasurer 
who  evoked  a  great  laugh  when   he  related  ho 
during  the  afternoon   drive,  Mr.  Tyler   had  b 
expelled  from  the  park  by  a  policeman  because 
had  his  kodak  with  him. 

A  few  remarks  were  made  by  Mr.  E.  J.  Hall 
then  Mr.  A.  S.  Hibbard,  with  his  neck  festoone 
with  a  collar  of  smilax,  arose  and  delivered  himst 
of  "  Why  am  I  so  happy,"  in  words  suited  to 
occasion,  the  crowd  at  his  end  of  the  table  joini 
in  the  chorus.  Messrs.  Zeublin,  Gifford,  Forbe 
Vice-President  Beach  and  Jos.  E.  Lockwood  fo 
lowed  with  remarks  in  the  order  named,  and  th 
the  festivities  were  brought  to  a  close  by  singing 
"Good  Night,   Ladies,  "and   "  Auld  Lang  Syne, 
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THE  OPERATION  OF  THE  DOUBLE  CORD 
KEY-BOARD  AT  BROOKLYN,  N.  Y. 


BY    GE  )RGE    J.     DAVISON. 

A  year  ago.  I  addressed  a  somewhat  extended 
repo:t  regarding  the  workings  of  the  new  mul- 
tiple switch  at  Brooklyn,  as  then  operated  with 
the  single  cord  key  board.  On  account  of  the 
troubles  therein  shown,  and  because  it  was  es- 
sential that  we  should  be  able  to  operate  mixed 
circuits  in  the  multiple  board,  it  was  decided  to 
change  the  key-board  from  the  single  cord, 
grounded  system  to  the  double  cod  metallic. 
This  change  was  completed  early  in  March, 
1890,  and  the  new  key-board  has,  therefore,  now 
been  in  use  for  about  six  months. 

The  equipment  is  full  metallic,  with  tubular 
clearing  out  drops,  retardation  coils,  condensers, 
split  telephones,  etc.,  etc. 

The  change  required  the  connection  of  an- 
swering spring  jacks  which  were  placed  hori- 
zontally in  the  lower  part  of  the  switch,  necessi- 
tating the  moving  upward  of  all  the  spring 
jacks  originally  connected.  This  movement 
disarranged  the  switch  cable  wiring  to  some 
extent,  and  increased  the  liability  to  troubles  in 
that  particular,  but  very  little  has  developed. 

The  wiring  of  the  line  drops  had  to  be  entire- 
ly renewed,  they  having  been  wired  originally 
lor  grounded  circuits  only. 

The  number  of  troubles  as  shown  by  the  table 
herewith  is  very  low,  and  those  occurring  were 
almost  entirely  of  a  trivial  nature,  readily  lo- 
cated, and  easily  removed. 

In  the  parts  of  the  apparatus  not  referred  to  in 
the  tabulated  form,  there  has  been  scarcely  any 
trouble.  After  the  change  of  key  boards  hadbeen 
completed,  new  transmitter  cords  were  put  in, 
none  of  which  have  failed  ;  triple  receiver  cords 
were  necessarily  substituted  for  the  double 
cords,  only  one  of  these  having  failed. 

One  of  the  condensers  became  short  cir- 
cuited, the  result  of  which  was  to  cause  all 
grounded  circuit  lines  to  test  "busy"  whether 
in  use  or  not. 

The  split  telephones  have  been  very  satisfac- 
tory, no  trouble  whatever  having  been  expe- 
rienced in  their  use. 

Spring  Jacks: — We  have  added  1720  spring 
jacks  to  the  15,660  in  use  last  year,  making 
17,380  now  in  use.  For  the  first  thirteen 
month's  use  there  were  ten  cases  of  dirty  con- 
tact ;  for  the  past  six  months  there  have  been 
twenty  two  cases  of  this  trouble.  I  think  this 
increased  percentage  of  trouble  is  due  to  a  con- 
siderable extent  to  the  disturbance  of  the  switch 
cables  at  the  time  of  changing  the  system,  which 
set  free  whatever  slight  accumulations  of  dust 
there  was  in  the  cables,  no  small  portion  of  which 
found  lodgement  in  and  about  the  spring  jacks. 
None  of  the  springs  jacks  have  platinum  con- 
tacts, the  use  of  which  would,  I  think,  lessen 
this  difficulty. 

Drops: — 1,770  in  use,  an  increase  of  no  over 
last  year's  report. 

The  trouble  with  these  have  been  much  fewer 
than  was  previously  shown,  comparing  as  fol- 
lows. 

13  months,  1889.     6  months  1890. 
.  Catch,  26  3 

Shutter,  36  8 

Armature  Trunn'n,  203  None. 

Crossed  with  Core,       6  1 

Open  in  Coil,  2  1 

Burned  out,  1  5 

Broken  Wires,  20  8 

Total,     294  26 

None  of  these  troubles  require  any  special 
comment,  the  cause  and  remedy  of  each  being 
apparent. 

Ringing  Keys: — The  ringing  keys  are  of  the 
pattern  known  as  long  distance  metallic,  and 
there  are  273  pairs,  or  546  individual  keys  in 
use.     Only  five  cases  of  trouble  have  developed, 
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four  of  these  being  a  failure  to  ring,  caused  by 
the  generator  springs  not  being  properly  ad- 
justed, being  so  far  away  that  the  depression  of 
the  button  did  not  close  the  contact  between  the 
line  and  generator  springs.  The  remedy  was 
easy  and  is  obvious. 

The  other  case  of  trouble  was  where  the  but- 
ton, being  depressed,  would  not  return  to  its 
normal  position.  This  was  due  to  a  slight 
roughening  of  the  sides  ot  the  wedge-shaped 
rubber  plunger  where  the  springs  rest  against  it. 
A  little  oil  applied  at  the  point  of  trouble  was 
all  that  was  necessary. 

Listening  Keys : — There  are  273  listening 
keys  in  use  with  which  there  have  been  forty- 
one  cases  of  trouble,  no  one  of  which,  however, 
was  in  the  main  line  circuit,  or  interfered  with 
the  subscribers  after  the  correction  had  been 
made. 

These  forty-one  troubles  may  be  divided  into 
four  classes,  as  follows  : 

Failing  to  cut  in  operator,  9 
Failing  to  cut  out  operator,  1 
Rubber  Plunger  sticking,  27 
Rubber  Pin  broken,  4 

Total,     41 

Failing  to  cut  in  operator  : — The  nine  cases  of 
this  trouble  occurred  in  the  first  two  months  and 
on  account  of  the  springs  not  having  been  prop- 
erly adjusted  when  they  were  connected.  The 
springs  rested  against  the  rubber  plunger  and 
did  not  close  the  contacts  on  the  operator's  cir- 
cuit. No  recurrence  of  the  trouble  after  proper- 
ly adjusting  the  springs  by  bending  them. 

Failing  to  Cut  out  Operator : — Only  one  case 
of  this  caused  by  the  rubber  pin  of  the  plunger 
being  so  short  that  the  "  throw"  was  not  great 
enough  to  break  the  contacts. 

Rubber  Plunger  Sticking  : — This  trouble  oc- 
curred twenty-seven  times,  and,  as  in  the  case 
of  the  ringing  key,  was  where  the  plunger  re- 
mained down  when  cam  was  thrown  forward. 
It  was  due  to  some  extent,  to  a  lack  of  proper 
smoothness  of  finish  on  the  wedge-shape  sides. 

The  plunger  is  pressed  upon  by  two  springs 
on  one  side  and  one  on  the  other,  the  unequal 
strain  having  a  slight  tendency  to  make  it  bind. 
The  difficulty  was  readily  overcome  by  rubbing 
a  little  oil  on  the  sides  of  the  "wedge." 

Broken  Rubber  Pin  : — Four  of  the  little  rubber 
pins  which  are  acted  upon  directly  by  the  cam 
became  broken  from  some  unknown  cause. 

The  cams  of  the  listening  key  make  consider- 
able noise  when  they  are  thrown  forward,  and  I 
do  not  know  how  this  can  be  avoided. 

Tubular  Clearing-Out  Drops  : — Two  hundred 
and  seventy-three  in  use,  which  have  required 
attention  twenty-three  times.  All  of  the  troubles, 
except  two,  were  with  the  catch.  The  drops  are 
located  directly  in  the  rear  of  and  on  a  level 
with  the  cores,  the  plugs  of  which,  in  being  re- 
turned to'  their  normal  position,  occasionally 
strike  against  and  bend  to  some  extent  the  rather 
slender  catch  of  the  drops,  which  in  conse- 
quence fails  to  release  the  shutter.  The  remedy 
for  these  troubles  after  their  occurrence,  is  ob- 
vious. To  guard  against  them,  the  drops  should 
be  located  elsewhere,  which,  however,  is  not 
practicable  in  this  switch. 

The  "adjustments"  referred  to  were  where 
the  armatures  were  too  loose,  requiring  the 
changing  of  the  position  of  the  trunnion  bind- 
ing screws. 

Cords  : — It  appears  from  the  record  that  only 
about  thirty-five  percent,  of  the  cords  in  use  had 
failed  during  the  six  months.  As  a  matter  of 
fact,  a  percentage  of  failures  of  the  cords  ac- 
tually used  is  much  greater.  Each  of  the  sub- 
scriber operators  has  eighteen  pairs  of  cords 
available,  but  habitually  used  a  much  smaller 
number.  A  half  dozen  or  so  pairs  of  cords  being 
used  for  the  greater  portion  of  the  connections, 
the  other  pairs  in  a  lesser  and  lesser  degree  ac- 
cording to  the  volume  of  business. 

There  were  a  few  failures  of  the  cords  at  the 
point  of  soldering  into  the  shoe,  inside  of  the 


plug,  but  the  percentage  of  troubles   from  this 
cause  is  very  low. 

Almost  all  of  the  failures  are  just  at  the  base  of 
the  plug,  due  to  the  strain  upon  the  cord  in  with- 
drawing the  plugs  from  the  spring  jacks.  The 
breaking  of  the  tinsels  is  increased  considerably 
by  the  perspiration  from  the  operator's  hands 
penetiating  the  covering  of  the  cords.  It  is  the 
rule  that  operators  shall  withdraw  the  plugs  by 
taking  hold  of  the  same,  and  not  by  the  cord, 
but  it  is  almost  impossible  to  enforce  the  rule 
on  long  reaches. 

The  percentage  of  cord  troubles  in  the  double 
metallic  is  very  much  greater  than  in  the  single 
cord,  grounded  system.  In  the  thirteen  months' 
use  of  1,200  single  cords  there  were  only  eight 
failures  as  against  209  failures  in  six  months  out 
of  576  in  use  in  the  double  metallic.  There  are 
two  prominent  reasons  for  this  increased  per- 
centage ;  first,  because  as  there  are  two  con- 
ductors in  the  metallic  circuit  cords  the  liability 
to  trouble  is  doubled  in  the  same  number  of 
cords,  and  second,  because  in  the  double  cord 
system  the  use  of  the  cords  is  so  much  greater. 
In  the  single  cord  system  a  cord  is  not  used  ex- 
cept to  complete  the  connections  for  which  the 
subscriber,  of  whose  line  it  forms  a  part,  may 
call,  which  in  the  double  cord  system  a  pair  of 
cords  may  be  used  any  number  of  times,  in  fact, 
may  be  used  almost  continually. 

The  one  case  of  trouble,  "conductors  crossed 
in  cord,"  was  caused  by  abrasion  of  the  insu- 
lating material.  The  effect  of  such  a  crossing 
of  the  line  or  test  is,  that  any  grounded  circuit 
subscriber's  line  tested  with  that  pair  of  plugs 
would  show  "  busy"  whether  in  use  or  not. 

Plugs  : — The  troubles  with  the  plugs  have  not 
been  many,  amounting  to  thirteen  in  all  out  of 
576  in  use. 

Four  tips  of  plugs  were  broken  off  in  the 
spring  jacks  due,  however,  more  to  accident  and 
a  lack  of  care  than  to  faulty  construction  of  the 
plugs. 

The  removal  of  one  of  these  tips  from  a  spring 
jack  is  a  somewhat  difficult  matter  when  it  hap- 
pens to  be  broken  off  when  the  plug  is  wholly 
within  the  jack,  and  the  tip  held  fast  by  the  line 
spring.  It  is  then  necessary  to  relieve  the  ten- 
sion of  the  spring  by  partially  or  wholly  with- 
drawing the  screw,  holding  it  in  place  and  push- 
ing the  tip  forward  until  it  is  within  the  sleeve 
of  the  "test."  From  this  point  I  find  the  most 
convenient  plan  of  removal  to  be  the  use  of  a 
short  pie  e  of  flexible  rubber  tubing,  placing 
one  end  of  the  tubing  firmly  over  the  opening 
of  the  spring  ;  a  quick  inhalation  of  breath  rarely 
fails  to  bring  it  out. 

Tips  unscrewed  : — The  little  rivet  used  to  pre- 
vent such  troubles  has  come  out  of  nine  plug 
tips,  rendering  it  unsafe  to  use  the  plug  until  re- 
paired. 

Referring  to  last  year's  report,  it  will  be  seen 
that  in  the  thirteen  months'  record,  there  were 
459  cases  of  trouble  with  the  combination  key 
and  76  with  the  grounding  jacks,  a  total  of  535 
in  the  single  cord  key  board,  or  an  average  of  a 
little  over  41  per  month.  The  report  herewith 
for  six  months  shows  troubles  in  the  double  cord 
key  board  as  follows  :  Ringing  buttons,  5  ;  lis- 
tening keys,  41  ;  clearing  out  drops.  23  ;  a  total 
of  69,  or  an  average  of  1 1^2  per  month.  When 
it  is  further  considered  that  about  forty  per  cent, 
of  the  troubles  in  the  single  cord  key-board  in- 
terfered with  the  subscriber's  conversation,  after 
the  connection  had  been  made,  and  that  not  one 
of  the  double  cord  troubles  interfered  in  this 
way  at  all,  the  contrast  is  very  great 

Add  to  this,  too,  the  great  difference  in  the 
ease  with  which  repairs  may  be  made  to  the 
double  cord  system,  and  that  the  making  of  such 
repairs  need  not  interfere  with  the  operator's  ef- 
ficiency nor  with  any  subscriber's  line,  it  seems 
to  me  that  there  can  be  but  one  conclusion  ar- 
rived at. 

Over  40,000  passengers,  at  penny  and  two- 
penny fares,  have  been  carried  in  the  electric 
launches  at  the  Edinburgh  Exhibition. 
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DUPLEX  GAS  ENGINES. 


BY    ELMER    A.    SPERRY. 

Il  was  Prof.  Fleming  Tenkin  who  first  gave  to 
the  world  the  mathematical  demonstration  of  the 
increased  economy  attending  triple  and  quadruple 
expansion  in  the  steam  engine.  Prof.  Thurston, 
in  this  country,  in  his  recent  paper  on  steam  en- 
gines for  electric  lighting,  has  pointed  out  the  ex- 
tremely high  theoretical  attainment  of  the  latest 
forms.  He  says  that  in  fact  these  have  now 
arrived  "'to  so  perfect  a  condition  that  the  range 
for  further  improvement  is  probably  very  narrow, 
and  the  gain  still  to  be  made  must  come  slowly 
and  painfully."  The  first  named  eminent  author- 
-  farther  made  the  statement  that  "  the  actual 
achievement  of  the  steam  engine  has  nearly  reached 
the  limit  of  the  possible." 

The  efficiency  of  the  steam  engine  when  taken 
as  a  measure  of  the  recovery  of  power  from  the 
total  power-equivalent  of  the  heat  employed,  fol- 
lowing the  most  improved  methods,  is  only  about 
ten  per  cent  when  large  units  of  power  are  consid- 
ered. To  compare  this  performance  with  that  of 
the  gas  engine  it  is  but  fair  that  we  take  equal  units 
in  either  case.  In  the  comparison  of  the  two 
motors  as  heat  engines,  size  for  size,  the  actual  per- 
formance of  the  gas  engine  is  over  two  hundred 
per  cent,  better  than  that  of  the  steam  engine,  with 
a  vast  unexplored  region  beyond  in  the  case  of  the 
gas  engine,  giving  promise  of  great  improvement 
and  higher  economy  than  the  most  excellent  per- 
fomance  yet  recorded. 


have  its  furnace  in  its  cylinder,  thereby  eliminating 
the  gigantic  waste  attending  latent  heat  which  is 
encountered  in  the  case  of  steam.  The  high  per- 
formance of  1.4  pounds  of  coal  per  horse  power 
per  hour  in  a  ten  horse  power  engine  compares 
favorably  with  from  7  to  1 2  in  the  steam  plant  of 
equal  size. 

This  being  true,  the  question  is  asked,  "Why 
are  not  gas  engines  more  sought  and  employed 
for  ordinary  power  purposes  ?  "  The  answer  to 
this  question  can  only  be  found  by  a  study  of  the 
performance  of  the  present  gas  engine,  noticing 
the  difficulties  encountered  and  the  limited  ap- 
plication to  the  more  exacting  power  consumers, 
and  the  devices  resorted  to  in  the  attempt  to  over- 
come some  of  these  difficulties.  The  greatest  evil 
of  the  present  method  and  cycle  of  operation  in 
the  gas  engine,  is  the  want  of  uniformity  of  speed 
in  the  power  developed.  This  is  owing  to  the  fact 
that  usually  but  one  out  of  four,  frequently  one  out 
of  eight,  of  the  strokes  or  units  of  power  is  available 
for  producing  effective  results.  The  others  are 
not  only  non-productive,  but  actually  consume  the 
energy  developed  in  the  one.  It  is  true  that 
engines  have  been  produced  that  give  every  other 
stroke  an  effective  stroke  :  but  this  system  at  best 
prodrces  irregularity  that  renders  it  indifferent  for 
driving  more  delicate  machinery,  especially  elec- 
trical generators  for  lighting  purposes.  It  is  true 
that  dynamos  may  be  driven  by  existing  engines  to 
supply  storage  batteries  with  some  degree  of  suc- 
cess. But  where  direct  illumination  is  required 
the  noticeable  irregularity  and  throbbing  prohibits 
general  adoption. 


ders,  is  also  a  single  mechanical  element,  the  two 
ends  being  of  similar  size,  forming  plungtrp  stons 
operating  in  the  combustion  cylinders,  in  the 
middle  of  which  is  an  annular  enlargement,  D, 
which  fits  the  larger  bore  of  the  pump  cylinder. 
The  differential  area  so  produced  between  the 
combustion  piston  and  the  pump  cylinder  is  the 
area  which  is  available  for  transfei  ring  the  gases, 
and  forms  the  piston  area  of  the  pump  cylinder. 
It  is  to  this  e  ement.  namely,  the  annular  shaped 
pump  piston,  that  the  main  piston  rods.  E.  two 
upon  each  side,  are  attached  as  may  be  seen  in 
Fig.  1,  thereby  eliminating  the  necessity  c  f  pack- 
ing against  the  high  temperatures  ;  the  only 
packing  required  in  the  piston  rods  is  against 
the  low  pressures  of  the  cold  mixture  within  the 
pump.  It  will  be  seen  bv  Fig.  2  that  the  two 
combustion  cylinders.  A  A,  are  at  opposite  ends 
of  the  compound  cylinder.  The  water  jackets 
are  shown  at  F.  Along  parallel  to  the  front 
cylinder  are  the  cored  passages,  G,  in  which  the 
two  piston  rods,  E,  connecting  with  the  cross 
head,  reciprocate  (see  Fig.  1).  The  packing 
glands,  I.  are  required  to  pack  only  against  the 
small  pressures  of  the  gases  in  the  pump  cyl- 
inder. This  pressure  is  so  slight  as  to  be  wholly 
disregarded. 

The  law  of  operation  or  cycle  of  the  engine  is 
as  follows  :  The  pump  is  double  acting  and  is 
provided  at  either  end  with  an  induction  valve, 
below  which  is  a  screw,  by  turning  which  the 
seating  of  the  induction  valve  may  be  varied. 
This  varies  the  pressure  within  the  pump,  and 
therefore  the  amount  of  mixture  transferred  into 
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In  considering  the  great  problem  of  transforming 
heat  energy  into  mechanical  and  electrical  enercy 
it  may  be  weil  to  investigate  the  laws  of  operation 
and  working  of  a  system  that  has  already  realized 
so  much  in  the  direct  line  of  transformation  of  heat 
into  mechanical  motion. 

The  gas  engine  is  a  hot  air  engine  in  which  the 
air  as  it  is  drawn  into  the  cylinders  is  charged  with 
a  substance  which  may  at  the  proper  moment  yield 
the  heat  required  to  increase  its  bulk,  the  confining 
of  which  develops  the  pressures  utilized  in  moving 
the  piston.  This  increase  of  bulk  on  ignition,  and 
the  corresponding  pressure  of  the  air  is  from  four 
to  five  times.  Thus  if  the  air  or  mixture  in  the 
cylinder  at  the  time  of  ignition  is  40  pounds,  the 
pressure  resulting  from  ignition  is  about  200 
pounds.  The  ignition  does  not  cause  an  explosion, 
as  is  usually  supposed,  but  on  the  contrary  the 
inflammation  goes  forward  until  a  certain  pressure 
and  temperature  is  reached,  and  at  this  point  is  ar- 
rested, and  further  inflammation  is  developed  as  the 
piston  goes  forward  and  the  pressure  thereby  tends 
to  decrease.  The  writer  has  seen  cards  from  gas 
engines  in  which  constant  pressure  was  developed 
throughout  neariy  the  entire  stroke.  This  is  es- 
pecially the  case  with  lean  mixtures,  or  below  1 1^ 
to  1  of  ordinary  illuminating  coal  gas. 

This  system  of  transferring  the  furnace,  wherein 
the  energy  is  primarily  developed,  into  the  cylinder 
of  the  engine  itself  and  there  utilizing  directly  the 
benefits  of  combustion,  is  undoubtedly  the  greatest 
step  in  advance  of  the  present  half  century  in  the 
direction  of  high  economy  and  efficiency.  There 
is  no  doubt  but  that  the  engine  of  the  future  is  to 
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The  gas  engine  of  to-day  undoubtedly  stands  in 
the  same  position  as  the  steam  engine  in  1863 
when  Charles  T.  Porter  first  proposed  to  develop 
double  or  triple  the  power  from  the  same  weight 
of  material  from  the  same  weight  of  engine  by  in- 
creasing the  number  of  its  power  producing  ele- 
ments per  minute  from  50  strokes,  as  was  the 
practice,  to  25c.  Or  to  follow  history  in  steam  en- 
gineering still  further  back  in  the  days  of  Newcomb 
and  Crawley,  when  all  cylinders  were  single  acting 
and  a  multiplication  of  cylinders  were  required  to 
increase  the  number  of  power  strokes. 

The  commercial  gas  engine  of  to-day  has  a 
single  acting  cylinder.  The  difficulties  of  pack- 
ing against  the  high  temperature  has  been 
found,  and  probably  will  remain  insurmounta- 
ble. French  engineers  have  sought  in  vain, 
through  long  continued  and  expensive  experi- 
ments, to  find  methods  of  packing  a  piston  rod 
against  the  high  temperature  of  the  cylinder,  and 
thus  to  produce  a  double  acting  engine.  The 
American  engineers  have  heretofore  tried,  but 
thus  fir  have  failed,  to  produce  a  double  acting 
gas  engine. 

The  most  successful  practice  in  gas  engines 
has  been  followed  in  producing  the  engine  illus- 
trated herewith,  that  is,  single  acting  combus- 
tion cylinders  are  used,  which  are  placed  oppo- 
site to  each  other,  and  form  a  single  mechanical 
element.  Midway  between  them  is  a  cylinder 
of  larger  bore,  performing  the  office  of  a  pump 
for  transferring  the  mixtures  to  their  proper  des- 
tination before  combustion.  The  compound 
piston,  which  reciprocates  in  these  three  cylin- 


the  combustion  cylinder  previous   to    ignition- 
The  ignition  is  performed  by  the  electric  spark, 
the  two  igniters  being  coupled  in  multiple  arc 
The  mixing  device  is  peculiar    extremely  sim- 
ple, and  consists  of  a  valve,  O.   covering  both 
gas  and  air  passages  in  a  perforated  plate.     This  I 
valve  is  so   large  as  to  nearly  fill  the  circular 
space  in  which  it  is  contained,  leaving  onlv  a  I 
very  narrow  circular  slot  at  its  peripherv.     The[ 
gas  and  air  as  they  are  drawn  through  this  narJ 
row  slot  are  given  a  very  high  velocity  by  the  I 
suction  of  the  pump  at  either  end.     A  wire  gauze  I 
diaphragm,   R,  stands  immediately  in  front  of) 
this  passage  and  completely  breaks  up  the  rush-l 
ing  gases  as  they  emerge  from  the  slot.     These,  [ 
as  they  reunite  form  a  most  intimate  and  com-| 
plete  mixture.     Experiment  has  shown  that  this[ 
mixtuie  attains  almost  theoretical  perfection,  aid£ 
ing  materially  in  the  perfection  of  combustion  I 
and  economy  attending  the   operation    of    thel 
engine.     The  compression  of  the  engine  is  fromf 
35  to  45  pounds  before  ignition  when  the  engine! 
is  working  near  its  capacity,  and  from  this  figure! 
down  to  atmospheric  compression  when  working! 
less  than  its  rated  capacity.     A  governor  on  thel 
axle  is  connected  by  rod,  X,   to  the  two  screws! 
beneath  the  induction  valves,  and  thereby  auto-l 
matic  regulation  is  obtained,  which  is  found  inl 
practice  to  hold  the  engine  within  three  per  cent! 
from  full  load  to  zero. 

The  actual  performance  of  the  engine  is  veryl 
high,  being  from  19  to  21  cubic  feet  per  horsel 
power.  The  perfect  uniformity  of  speed  isowingl 
to  the  fact  that  every  stroke  is  effective,   and  al 
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comparatively  small  weight  of  engine  is  required 
to  the  horse  power.  Chief  among  its  meiits  is 
its  low  cost  of  manufacture. 

A  13  horse  power  engine  of  this  make  weighs 
only  about  1,900  pounds  and  requires  but  a 
small  fly  wheel,  and  for  purposes  of  driving  dy- 
namos the  fly  wheel  may  be  used  for  band 
wheel,  about  the  same  practice  being  followed 
as  in  steam  engineering  in  determining  the 
weight  of  these  elements. 

The  engineering  department  of  the  Patent  Of- 
fice looked  upon  this  invention  with  unusual  in- 
terest, owing  to  the  fact  of  its  being  the  first 
system  of  construction  which  rendered  the 
double  acting  gas  engine  feasible,  and  a  patent 
containing  some  sixty-five  claims  was  granted 
upon  same. 


BRONZE  FOR  ELECTRICAL  USES. 


The  Electric  Age  went  to  press  two  or  three 
days  earlier  this  week  than  usual.  This  was  for 
the  purpose  of  supplying  copies  of  the  paper 
to  the  Telephone  Convention  delegates  who  have 
just  returned  home,  and  for  the  purpose  of  sup- 
plying the  delegates  assembled  at  the  Edison 
Convention  at  Minneapolis,  The  Telegraphers' 
Convention  at  Kansas  City,  and  the  State  Street 
Railway  Association,  at  Rochester,  New  York, 
all  of  which  assemble  Tuesday,  the  1 6th  instant. 
That  our  advertisers  are  pleased  with  this  ar- 
rangement goes  without  saying,  all  of  whom  will 
be  glad  to  know  what  an  enterprising  Electrical 
Journal  can  do,  while  the  subscribers,  and  those 
who  are  not  subscribers,  but  who  receive  copies 
free  by  reason  of  a  general  circulation  at  the 
conventions  now  being  held,  will  be  doubly 
satisfied.  We  have  never  before  publishec'  a 
line  of  a  self-laudatory  nature  ;  we  prefer  to  let 
our  actions  and  achievements  do  the  talking. 
It  will  please  our  friends,  however,  in  all  sections 
of  the  country,  to  note  that  this  paper  is  more 
sought  after  than  ever  before,  and  its  business  is 
doubling  every  month.  One  satisfaction  we 
have  is  the  fact  that  we  never  make  a  friend  ex- 
cept to  hold  him  at  all  times,  while  perhaps  the 
strongest  point  in  our  favor  is  the  fact  that  we 
have  never  yet  made  an  enemy. 

Census  Bulletins. — A  bulletin  has  just  been 
issued  showing  the  statistics  of  quicksilver  at 
the  eleventh  census.  The  bulletin  also  shows 
the  value  of  the  quicksilver,  the  wages  and  other 
expenses,  and  the  capital  required  for  this  pro- 
duct. This  statement  is  only  a  brief  summary  of 
the  more  important  facts  which  will  be  published 
in  the  complete  report.  No  similar  statement 
concerning  quicksilver  was  published  at  the 
tenth  census  ;  therefore  comparisons  cannot  be 
made.  A  table  is  given,  however,  showing  the 
total  product  of  quicksilver  of  the  world,  and  also 
the  product  of  the  United  States  in  each  year 
since  the  industry  was  first  established. 

The  Bermudas  Halifax  Cable. — Messrs.  Hen- 
ley's telegraph  cable  ship,  Westmeath,  lately  en- 
gaged in  the  laying  of  the  Bermuda-Halifax 
section,  returned  to  the  Thames  on  the  19th 
inst. ,  having  successfully  completed  the  laying 
of  the  cable  from  Halifax,  Nova  Scotia,  to  the 
Bermudas.  The  expedition  left  the  Thames  on 
the  23d  May  last,  so  that  the  whole  work  has 
been  accomplished  (including  the  guarantee  pe- 
riod of  30  days)  within  three  months. 

Many  of  the  occupations  which  had  formerly  to 
be  suspended  when  the  shades  of  night  fell  can 
now  be  carried  on  effectually  by  the  use  of  the 
electric  light.  Not  long  ago  a  large  horse  sale 
was  conducted  at  night  by  the  electric  light  at 
one  of  the  horse  markets  of  New  York.  The 
points  of  the  animals  were  seen  as  distinctly  as 
in  the  day  time,  and  the  purchasers  appreciated 
the  cool  evening  breezes  which  blew  through 
the  building. 

A  Telephone  Experiment. — The  experiment 
of  transmitting  opera  music  from  the  Opera 
House  to  the  Urania  Theatre  in  Berlin  by  tele- 
phone was  made  Sept.  3,  and  proved  a  complete 
success. 


In  Europe  bronze  has  very  largely  superseded 
iron  and  copper  in  electrical  appliances  destined 
to  the  practical  uses  of  electricity.  It  is  the 
metal  of  the  nineteenth  century.  Bronze  has  been 
ordered  used  for  telephone  purposes  between 
London  and  Paris,  similar  to  that  so  success- 
fully used  between  Paris  and  Marseilles.  The 
sudden  turn  of  electricians  to  this  metal,  leads  us 
to  inquire  for  the  reason  therefore.  A  visit  to 
the  Henry  Bonnard  Bronze  Company's  works  in 
this  city,  the  leading  one  in  the  United  States, 
furnished  all  the  proof  that  was  desired.  We 
were  informed  by  Mr.  E.  L.  Aucaijne,  the  Su- 
perintendent, that  the  artistic  and  technical  abil- 
ity of  manufacturers  especially  engaged  in 
bronze  work,  have  succeeded  in  rendering  that 
metal,  the  ces  perenms  of  the  Roman  poet,  as 
malleable,  ductile,  and  light  as  iron  and  copper 
castings  can  be.  Mr.  Edison  and  all  other  in- 
ventors have  long  since  recognized  the  superior- 
ity of  bronze  over  all  other  metals  as  a  conductor 
for  electric  currents.  The  rudely  shaped  and 
inartistic  candelabras,  lamps,  and  other  elec- 
trical appliances  now  manufactured,  do  not 
render  justice  to  the  electric  light  of  to-day.  The 
bride  is  divinely  handsome,  but  the  garments  do 
not  fit  her  properly. 


A  quick  and  very  creditable  piece  of  work  was 
done  by  an  electrical  firm  in  Berlin  at  the  ad- 
vent of  the  Buffalo  Bill  Wild  West  Company  in 
that  city.  As  the  German  authorities  do  not  per- 
mit of  the  use  of  high-tension  alternating  cur- 
rents for  public  shows,  the  Wild  West  Company 
were  obliged  to  leave  their  own  removable  light- 
ing plant  at  Paris,  and  subsequently  invited 
tenders  for  the  electric  lighting  of  their  show 
(about  60,000  square  yards  area),  in  conformity 
with  the  very  severe  rules  of  the  German  authori- 
ties. The  firm  which  bid  for  the  work  under- 
took to  do  it  in  eight  days,  and  successfully  fin- 
ished in  seven  days  eight  and  a  half  hours.  It 
consisted  of  150  arc  lamps,  with  reflectors,  of 
1,500  candle  power  each,  suspended  from  high 
posts;  50  glow  lamps  of  25  candle  power  each, 
and  a  search  light  projector  of  45  amperes,  to- 
gether with  20,500  yards  of  wire  and  cables, 
and  1,500  insulators,  a  special  machine  house 
having  to  be  erected  for  four  boilers  of  25  horse 
power  each,  and  four  200-volt  dynamos. 

A  very  novel  telephonic  phenomenon  was  ob- 
served the  other  day.  Two  electricians  were 
conversing  over  one  of  the  Long  Distance  Tele- 
phone Company's  lines,  when,  in  order  to  shut 
out  some  conversation,  one  of  the  speakers 
placed  the  receiver  with  the  diaphragm  end  over 
the  mouthpiece  of  the  long-distance  transmitter. 
The  receivers  at  both  ends  immediately  gave 
out  a  continuous  musical  sound.  The  effect 
was  due  to  an  action  almost  analogous  to  that 
brought  into  play  in  the  buzzer,  or  vibrating  bell ; 
this  is  neither  more  nor  less  than  a  sort  of  battle- 
door  and  shuttlecock  action  between  receiver  and 
transmitter,  and  its  continuation,  which  is  de- 
pendent on  the  time  the  receiver  is  held  against 
the  transmitter,  gives  a  musical  note  of  high 
pitch  and  uniformity.  The  effect  is  an  interest- 
ing one,  and  the  discovery  of  this  peculiar  illus- 
tration of  it  will  lead  to  further  experiments  and 
possibly  valuable  results. 

Train  Lighting  in  Russia.  — The  Russian 
Government,  anxious  to  see  the  wholesale  intro- 
duction of  electric  lighting  for  trains,  has  de- 
cided that  all  the  carriages  of  the  State  railways 
are  to  be  lit  by  electric  light  after  this  month. 

The  Commercial  Cable  Company  has  declared 
a  quarterly  dividend  of  \%  per  cent.,  payable 
Oct.  1,  to  stockholders  of  record  Sept.  20.  The 
transfer  books  close  Sept.  20  and  re-open  Oct.  2. 

$400.     Media  (Pa.)    Military  Academy — Boys. 
Brooke  Hall — Girls.     Circulars  free. 


Outfits   to   run    INCANDESCENT   LAMPS  from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 
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TYPEWRITER. 


A  strictly  first-class  machine.  Fully  war- 
ranted. Made  from  very  best  material,  by 
skillfed  workmen,  and  with  the  best  tools 
that  have  ever  been  devised  for  the  purpose. 
Warranted  to  do  all  that  can  be  reasonably 
expected  of  the  very  best  typewriter  extant. 
Capable  of  writing  150  words  per  minute — or 
more — according  to  the  ability  of  the  operator. 

Price,      -      $100.00. 

If  there  is  no  agent  in  your  town,  address 
the  manufacturers: 

THE  PARISH  M'FG  CO., 

Agents  Wanted.  PARISH,    N.   Y. 


INTRODUCING  ENTTREIY  NEW  PRINCIPLES. 


Fat.  M»r.  19, 1389. 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 

0  IS  MADE  ONLY  BY  THE 

Page  Belting  Company,  Concord,  N.  H. 

Branches  :  Boston,  New  York,  Chicago,  San 
Francisco.  Also,  manufacturers  of  all  the 
staple  grades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  vuluuole 
treatise  on  uniting,  free* 
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Voltmeters  and  Ammeters 
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BEST     FOR     MANIFOLDING. 

100,000  Daily  users. 
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HEKTOGRAPHS   MADE  LASTING  ! 

Bensinger's  Hektograph    Iuk   Absorbing  I 
•voids  tedious  washing  and  expensive  renllir.  - 
$1.00  per  bottle  :  sent  on  receipt  of  price.     Invalu- 
able to  all  Hektograph  composition  nsers      A. 
wanted  everywhere.  ADELINE  INKS  TJEPT. 

5Dty  St..  New  York. 


THE    MOST    DURABLE. 

These  instruments  are  the  most   accurate,    re:iable   and   sensitive  port     Do^Fbfe'c'ase,     *"' &l        *    -    "  *85!oo 

able  instruments  ever  offere  I.     A  large   varietv  of  ranges    to   meet  the    New  special,'      "3,  -  100.00 

requ  rements  of  all  kinds  of  work      Address :  For  ■««"»»*  °'  speed  contests  and 

»  ui'tular?,    address 

THE    AMERICAN    WRITING    MACHINE    CO., 

HARTFORD.  COBB, 


Weston  Electrical  Instrument  Co. 


end    f<>r  Illustrated    Catalogue. 
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Use  Rogers  "Woven  Edge"  Typewriter  Ribbons  and  Typewriter  Carbon  Papers,  Etc. 


Improved  Typewriter  Ribbons, 

The  Rogers  Manifold  and  Catbon  Paper  Co.. 
75  Maiden  Lane,  report  an  increased  de- 
mand for  their  new  patent  ribbons,  which 
have  received  a  warm  welcome  wherever 
typewriters  are  in  use  and  they  have  been 
seen  They  are  entirely  new  and  can  be 
classed  among  the  most  recent  radical  im- 
provements in  typewriter  supplies.  They  are 
designed  to  supersede,  to  a  great  extent,  the 
ordinary  typewriter  ribbon  now  in  use.  inas- 
much as  they  overcome  the  objectionable  fea- 
ture of  old  styles,  which  have  a  glued  edge,  the 
threads  of  which  are  liable  to  break  and 
which  bag  in  the  center.  They  possess  all  the 
requisite  properties  that  constitute  a  perfect 
ribbon.  They  do  not  smut  nor  blur,  and  in 
short  give  the  best  results  attainable.  The 
company  are  now  prepared  to  fill  orders 
promptly  for  any  kind,  any  color,  or  for  any 
instrument.  Typewriters  and  dealers  interested 
in  these  ribbons  will  do  well  to  correspond 
with  the  Rogers  Manifold  and  Carbon  Paper 
Co.,  and  send  for  their  new  price  list. 

Improved  Typewr  ter  Carbon  Paper, 

They  manufacture  a  superior  Typewriting 
Carbon  Paper,  and  have  contracted  to  supply 
the  P.  O  Department  at  Washington,  and 
they  with  many  others  who  use  it  claim  it  "A 
N  -  1,"  «S  it  gives  a  clean  copy,  dees  not 
fade,  lasts  a  long  time,  and  is  jet  Black. 
Other  colors  are  made  such  as  Blue,  Purple, 
Green,  etc.  The  •■  full ''  is  used  for  manifold 
tissue  paper,  when  10  to  40  copies  are  desired, 
and  lor  extra  thin  paper  when  5  to  S 
copies  are  desired.  "  Semi"  is  used  on  linen 
or  superfine  papers,  when  making  2  to  6 
copies,  according  to  the  weight  of  paper  used. 
It  is  put  up  in  packages  of  one  dozen,  price, 
40  cents,  and  in  fancy  boxes  containing  too 
sheets,  price,  $2,75.  II  ordered  by  mail  the 
postage  is  3  cents  by  the  di.zen,  and  25  cents 
by  the  hundred. 

The  company  are  also  manufacturers  for 
the  trade,  typewriter,  manifold  and  tissue 
paper  books  which  are  unsurpassed  as  manv 
as  forty  copies  can  be  made  on  this  paper  with 
a  typewriter  or  stylus  by  using  their  improved 
typerwriter  carbon  paper. 

The  company  also  manufacture  "  semi  "  or 
one  side  carbon  paper,  and  "  full ''  or  both 
sides,  on  them  a  thick  paper  for  all  purposes, 
in  sheets  or  rolls,  of  a  superior  quality,  unex- 
celled by  any  other  make. 

All  of  the  carbon  papers  are  in  large  de- 
mand, as  ihey  invariably  give  the  fullest  satis- 
faction to  ali  who  use  them.  Of  course  this 
is  sajing  a  good  deal,  but  it  is  true  and  can  be 
substantiated  by  the  many  testimonials  in  their 
possession.  A  trial  ol  them  is  desired,  and 
price  list  will  be  furnished  on  application. 

The  rank  occupied  by  this  house  as  manu- 
facturers of  carbon  paper,  manifold  books  and 
styluses  is  surely  a  prominent  one,  and  parties 
interested  in  typewriters  supplies  will  find  it 
to  their  advantage  to  write  to  the  headquar- 
ters, which,  we  repeat,  are  at  75  Maiden  Lane, 
New  York,  (dyer's  Stationer,  Aug.  7th, 
1S00.) 


|^«s^ 


rBAG  0R 


THE  Mr\C*V 


OUR  NEW  TYPEWRITER  REEL  BOX.        (Patent  applied  for) 

Are  the  latest  and  best  made  :  all  the  objectionable  features  of  the  old 
style  are  now  removed,  No  Smutting,  Blurring,  or  Bagging.  Use  no 
other  kind  if  you  want  the  very  best  results.  Try  them  and  be  convinced. 
Orders  for  any  kind,  color,  or  for  any  machine  promptly  filled  by  the 
manufacturers. 

With  our  new  typewriter  reel  box  (patent  applied  for)  the  operator  can 
put  on  or  take  the  ribbon  off  the  machine  without  soiling  the  hands — a 
convenience  greatly  desired. 

No  extra  charge  is  made  for  the  reel  box  when  ordered  :  otherwise  we 
send  them  put  up  neatly  in  tinfoil  and  paper  boxes.  Price  per  dozen, 
$9.00. 

The  trade  always  welcome  a  meritorious  article  and  the  makers  c.  f  it 
sooner  or  later  reap  their  due  measure  of  credit  and  profit  from  its  sale. 
In  typewriter  ribbons,  for  example,  the  Rogers  Manifold  and  Carbon  Paper 
Company,  75  Maiden  Lane,  has  placed  on  the  market  a  valuable  inven 
tion,  which  is  designed  to  supersede  anything  of  its  kind  heretofore  made. 
It  is  well  known  that  the  old  style  of  ribbon  is  made  by  cutting  from  a 
sheet  of  cloth  and  has  its  cut  edges  treated  with  glue  or  cement.  Oiher 
ribbons  have  not  a  straight  edge,  the  strips  when  unwound  ofttimes  pre- 
senting a  zigzag  appearance,  while  the  glue  or  cement  at  times  spreads 
over  too  much  surface  and  diminishes  by  so  much  the  available  area  ol 
the  ribbon.  In  order  to  obviate  such  difficulties,  the  Rogers  Manifold 
and  Carbon  Paper  Company  now  makes  a  patent  ribbon  which  is  woven 
of  the  exact  width  required,  and  being  manufactured  on  improved 
machinery  will  not  bag  or  curl  in  the  centre  by  use  on  the  machine.  The 
woven  web  holds  the  cross  threads  in  position  and  with  such  a  tmsion 
that,  as  stated,  the  ribbon  will  not  curl,  no  device  being  rendered  neces- 
sary to  keep  it  quite  stra'ght.  Clean,  clear  impressions  r.re  guaranteed. 
The  ribbon  is  put  up  flit  or  in  tinfoil,  and,  better  still,  in  the  company's 
new  patent  reel  box,  which  enables  the  operator  to  take  from  and  put  on 
the  machine  the  ribbon  without  soiling  her  or  his  hands.  The  company 
will  be  glad  to  send  price  list  and  sample  on  application.  American 
Stationer,  Aus.  21.  1800. 


A  Popular  Firms  Speciality, 


{From  Geyer's  Stationer,  jfuly  21,  18S9.) 

Rogers  Manifold  &  Carbon  Paper  Co  .  75 
Maiden  Lane,  N.  Y  ,  are  busy  filling  orders 
for  their  manifold  letter  books  and  duplicating 
order  books.  The  facilities  of  the  firm  for 
turning  out  these  goods  are  of  the  best,  and 
yet  they  are  constantly  pushed  to  keep  up  with 
the  demand.  Most  all  of  the  carbon  papers, 
now  so  extensively  used  are  made  by  Rogers 
Manifold  &  Carbon  Paper  Co.  on  their  own  per- 
fected machinery,  and  the  result  is  said  to  be  a 
product  much  superior  to  the  hand  made  car- 
bon papers.  In  fact  the  superiority  of  the 
goods  is  already  recognized,  and  increased 
orde  s  from  users  speak  highly  for  its  quality. 
In  stylus  there  are  21  different  grades 
offered  by  the  firm,  in  bone, porcelain,  steel  and 
agate,  ranging  from  the  cheapest  to  the  most 
expensive  «iih  pearl  handles  in  fancy  cases, 
suitable  for  gifts  Catalogues  and  price-lists 
will  be  sent  uion  application. 

A  specialty  that  deserves  detaile  dmention 
is  the  Rogers  Manifold  Letter  Writer.  It  is 
said  to  be  known  the  world  over,  and  the 
directions  for  use  are  printed  in  each  book  in 
8  different  languages.  Although  handsomely 
bound  in  colored  covers  and  presenting  a  very 
attractive  appearance,  the  manifold  letter 
writer  for  duplicate  writing  without  the  u;e  of 
1  a  pen  or  letter  press,  is  sold  at  a  very  low 
price,  and  contains  in  addition  to  other  attract- 
ive and  novel  features,  viz  ,  Rogers'  Lightning 
Word  Finder,  and  Handy  Rules  for  Letter 
Writers.  This  is  a  collection  of  47,000 
words  in  general  use,  comprising  synonyms 
and  words  of  similar  pronu  ciation  besides 
Latin  and  French  phrases  in  everyday  use, 
making  a  complete  book  of  reference,  and  ob- 
viates any  recourse  to  a  dictionary  to  settle 
any  doubtful  point.  The  indexing  of  the 
words  in  the  word  finder  is  a  marvel  in  labor 
saving  devices,  and  any  word  can  be  found  in 
two  glances.  Type- Writers  will  find  this  a 
handy  book,  and  will  appreciate  it  when  ex- 
amined, for  the  convenience  it  affords  when 
wanting  to  find  the  spelling  of  a  word  in  a 
hurry.  Price,  Letter  Writer  with  the  Handy 
Rules,  Word  finder,  etc..  $2  00.  Price  of  the 
Handy  Rules,  Word  finder,  etc.,  cloth,  50 
cents.  Paper,  25  cents,  sent  by  mail  on  re- 
ceipt of  the  price. 

In  manifold  books  for  telegraph  use,  train 
orders,  plain  or  printed,  bulletins,  etc., 
claim  that  their  product  is  superior  to  any  in 
the  market. 
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THE  EDISON   CONVENTION. 


The  convention  of  the  association  of  Edison 
Illuminating  Companies  held  at  Minneapolis 
last  week  will  go  on  record  as  one  of  the  most 
successful  ever  held.  We  are  enabled,  by 
the  courtesy  of  Secretary  Jenks,  to  present  to 
our  readers  a  synopsis  of  the  proceedings  of  the 
convention.  The  papers  read  were  of  general 
interest,  but  some  were  withheld  from  publicity, 
being  in  the  nature  of  confidential  communica- 
tions. That  these  were  of  especial  interest  and 
value  to  those  directly  concerned  is  evident  from 
the  reference  to  them  in  our  report. 

The  meetings  were  held  with  c'osed  d<  orsand 
were  for  this  reason  more  in  the  natuie  of  a 
family  gathering. 

There  exists  among  the  members  of  the  Edi- 
son Association  much  difference  of  opinion  as 
to  lhe  wisdom  of  giving  to  the  electrical  press 
any  information  whatever  of  the  proceedings  of 
these  meetings.  Certainly  matters  of  a  confiden- 
tial and  private  character  should  properly  be 
withheld  from  public  knowledge,  but  it  would 
indeed  have  been  unfoitunate  had  extreme  con- 
servative ideas  prevailed  and  the  facts  we  have 
be  n  enabled  to  provide  for  our  leaders  should 
have  been  withheld  too. 

The  Edison  light  is  too  great  to  be  hid  under 
a  bushel. 


Electrical  Census. — The  bill  pending  in  Con- 
gress providing  for  the  cersus  enumeration  of 
ele:trical  industries  is  acknowledged  to  be  a  meri- 
torious one.  It  is  generally  recognized  as  a 
matter  of  the  utmost  importance,  and  we  hrpe 
that  the  official  endorsement  of  the  bill  by  the 
Edison  Convention,  last  week,  will  have  the 
effect  of  accelerating  its  passage  without  any 
funher  delay. 

Insuring  Electric  Light  Stations. — One  of  the 
most  important  acts  performed  by  the  Edison  Con 
vention  in  Minneapolis  was  the  endorsement  of 
the  Electrical  Mutual  Insurance  Company.  This 
company  owes  its  existence  to  the  refusal  of  the 
regular  companies  to  accept  risks  on  electric 
light  stations,    and   its   success    has   been    de- 


servedly great.  It  is  based  on  common-sense 
ideas  of  electricity,  but  the  refusal  of  the  under- 
writers to  insure  electric  light  propeity  was  due 
more  to  ignorance  of  electrical  matters  and  pre- 
judice. Now,  however,  the  old  companies  are 
beginning  to  realize  that  electricity  is  not  suth 
dangerous  stuff  after  all,  and  they  are  accepting 
such  risks  without  question.  It  must  be  very 
encouraging  to  the  officers  and  promoters  of  the 
Mutual  Company  to  receive  the  hearty  support 
and  encouragement  which  has  been  accorded 
the  company  in  many  directions,  and  the  last 
endorsement  will,  no  doubt,  aid  very  materially 
in  giving  the  con  panv  the  status  its  promoters 
have  long  been  faithfully  and  earnestly  working 
to  attain. 

Disappointment.  -  Many  people  in  Minneapolis 
were  di-appointed  over  the  absence  of  Mr.  Edi- 
son from  the  convention  held  in  that  city  last 
week.  He  would  have  been  a  drawing  card, 
had  he  been  present,  and  Minneapolis  would 
have  recei\ed  an  impetus  to  her  boom.  The 
industrial  exposition  would  also  have  received 
a  b  >om  if  the  managers  of  that  fine  show  could 
have  engineered  things  so  that  Mr.  Edison  would 
have  made  a  visit.  Thousands  of  people  would 
have  been  glad  to  visit  the  exposition  with  the 
hope  and  expectation  of  getting  a  glimpse  of  the 
great  inventor. 

On  September  iQ'.h.  representatives  of  all  the 
electric  1  ght  companies,  appealed  before  Mayor 
Grant  in  this  city,  to  restrain  the  Board  of  Elec- 
trical Control  in  its  endt  avors  to  fix  the  rental  of 
subways.  Every  company  in  the  city  had  the 
most  prominent  legal  adviser  who  could  be  pro- 
cured. It  is  quite  possible  that  a  great  legal 
battle  will  be  fought  o\er  this  question,  for  the 
companies  state  that  it  is  a  matter  of  life  and 
death  to  them.  The  figures  imposed  upon  the 
companies  for  occupying  the  ducts  are  far  beyond 
what  they  can  get  in  the  shape  of  revenue  from 
those  using  the  wires.  The  argument  has  been 
laid  owr  for  one  week.  In  the  meantime,  Mayor 
Grant  will  consult  the  corporation  counsel. 
Mayor  Grant  stated  that  while  he  was  making  a 
thorough  investigation  of  the  subject,  the  com- 
panies should  pay  at  least,  half  of  the  rent  claimed 
to  be  due  up  to  date. 

The  first  complete  electric  street  railway  built 
on  the  Westinghouse  sys'em  has  just  been  put 
in  operation  at  Lansing,  Mich.  It  is  said  to  be  a 
success.  Each  car  is  equ  pped  with  two  motors 
of  15-horse  po«er  each.  A  maximum  speed  of 
20  mihs  an  hour  can  be  made  on  a  level,  and 
while  going  at  full  speed  it  is  claimed  the  car 
can  be  stopped  wi  bin  half  its  length.  The 
motors  are  encased  in  iron,  the  frame  being 
suspended  from  the  axle  at  one  end  and  resting 
on  compression  sprmgs  at  the  other,  the  springs 
preventing  any  concussions  from  a  sudden  start, 
which  is  one  of  the  advantages  claimed  by  the 
system.  The  gears  are  of  five-inch  face  cut  steel 
and  the  mechanism  is  only  comprised  of  five 
parts,  solidly  encased  in  oil-tight  castings  which 
are  partially  filled  with  oil,  giving  pe  feet 
lubrication  to  the  gearing  and  preventing  all 
noise. 

Jersey  City's  Telephone  Exchange  Fired  by 
Lightning  — On  September  171x1,  lightning  set 
fire  to  the  New  York  and  New  Jersey  Telephone 
Company's  Exchange  in  Jersey  City,  N.  J.  The 
lightning  followed  the  wires  and  set  fire  to  the 
tower  on  the  roof  of  the  building.  The  force 
made  its  escape  without  harm.  It  required  con- 
siderable work  on  the  part  of  the  firemen  to  get 
the  fire  under  control.  Two  thousand  wires  run 
into  the  tower  from  New  York  and  neighboring 
cities  The  wires  are  all  burnef  out,  but  the 
switchboards  are  not  damaged.  All  connection 
is  cut  off  from  New  York  and  all  cities  by  tele- 
phone. Superintendent  McCully  and  Manager 
Thompson  called  twenty-five  linemen  and  set 
them  at  work  at  once  repairing  the  damages, 
which  are  estimated  at  $25,000  to  the  company 
and  $200  to  the  building.  It  will  require  at  least 
four  days  to  get  everything  in  smooth  running 
order. 


MINNEAPOLIS   NOTES. 


Mr.  Samuel  Insull.  Second  Vice-President  of 
the  Edison  General  Electric  Company  expresses 
the  opinion  that  there  will,  before  ve:y  long,  be  an 
entire  revolution  in  the  present  methods  of  elec- 
tric street  railway  operations.  He  thinks  that 
the  present  stvles  of  motors  will  undergo  great 
changes,  and  that  the  coming  practice  will  be  to 
use  only  one  motor  per  car. 

A  reporter  for  a  Minneapolis  afternoon  paper 
was  made  the  vi.tim  ol  a  rich  joke  on  Tuesday. 
Dresstd  in  his  best  clothes  the  youthful  reporter 
made  his  appearance  at  the  hotel  where  the 
Edison  convention  was  being  held,  in  quest  of 
news  for  his  journal.  His  great  thirst  for  elec- 
trical news  and  his  intense  desire  to  scoop  his 
contemporaries  weie  the  cause  of  his  downfall. 
Perceiving  his  eagerness  he  was  "sized  up"  at 
a  glance  by  a  certain  delegate.  The  young  man 
was  anxious  to  secure  an  interview  with  Mr. 
Edison,  so  the  aforesaid  delegate,  seeing  an  op- 
portunity for  some  fun,  introduced  him  to  ano- 
ther prominent  but  whiskerless  delegate  as  Mr. 
Edison.  The  lucky  young  man  with  visions  of 
a  grand  scoop  in  his  mind,  made  the  best  of  his 
opportunity,  and  plied  Mr.  "Edison,"  with  all 
sorts  of  questions.  He  started  out  by  asking  the 
alleged  Mr.  Edison  to  explain  Ohms'  law  in  po- 
pular language  and  after  several  other  similar 
questions,  he  finally  got  down  to  the  important 
feature  of  the  interview.  He  was  anxious  to 
know  w  at  great  invention  Mr.  Edison  proposed 
to  give  to  to  the  world  next.  Mr.  "  Edison  "  in- 
formed the  young  man  that  he  was  at  work  on 
his  greatest  effort,  and  that  it  was  nothing  more 
nor  less  than  an  invention  to  prolong  human  life 
by  electricity.  Wi  h  this  startlingly  important 
inform  .tion  the  hero  of  journalism  rushed  to  his 
office  and  wrote  up  a  very  lengthy  article,  which 
he  imagined  was  the  first  public  announcement 
of  Edison's  greatest  of  inventions.  But  his  glory 
was  ignominiously  shattered  by  the  receipt  by 
the  Editor  of  the  paper  of  a  note  from  the  origi- 
nator of  the  joke,  requesting  him  not  to  publish 
the  interview  as  it  was  a  joke  and  staling  that 
Mr.  Edison  was  not  within  1,500  miles  of  Min- 
neapolis, explaining  that  Mr.  Edison  had  been 
personated  by  another,  whose  only  resemb'ance 
to  the  great  inventor  was  the  fact  that  he  had  no 
hair  on  his  face. 

Mr.  M.  E.  Baird,  of  the  Eddy  Electric  Motor 
Company,  was  present  during  the  Edison  Con- 
vention. He  reports  a  great  demand  for  Eddy 
Motors.  The  company  has  just  put  in  an  instal- 
lation of  n  motors  in  the  Toronto  Globe  office. 
The  motors  range  from  2  to  15  horse  power. 
There  are  many  other  Eddy  motois  in  practical 
use  in  Toronto,  all  of  which  are  giving  the  best 
of  satisfaction. 

The  handsome  12  story  building  of  the  Gua- 
ranty Loan  Company,  in  Minneapolis,  is  lighted 
throughout  by  electricity  on  the  Edison  system. 
There  are  1,600  incandescent  lamps  throughout 
the  building. 

Consolidation  of  Phonograph  Cojipanifs. — A 
certificate  of  the  consolidation  of  the  Metro- 
politan Phonograph  Company  and  the  New  York 
Phonograph  "Company  under  the  name  of  the 
New  York  Phonograph  Company,  was  filed 
September  12  th,  in  the  office  of  the  Secretary  of 
State.  The  capital  of  the  new  company,  which 
equals  the  aggregate  amount  of  the  two  com- 
panies, is  $2,500,000.  The  trustees  of  the  con- 
solidated company  are  John  P.  Haines  of  Tom's 
River,  N.  J.,  and  John  D  Cheever,  R.  T.  Haines 
Noah  Davis.  William  Fahnestock.  W.  Seward 
Webb,    and  John  L.    Martin  of  New  York  city. 

The  operations  of  the  corporation  will  be 
carried  on  in  the  village  of  Tarrytown,  town  of 
Greenburgh,  Westchester  county.  The  assets  of 
each  company  will  be  inventoried,  and  all  the 
property  of  the  two  companies  of  whatevei  nattne 
will  become  the  property  of  the  new  corporation, 
which  paid  a  State  tax  of  $3, 1 2  5  for  the  privilege 
of  organization. 
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THE    ELECTRIC    AGE. 


A    NEW 


MAGNETO    WATCHMAN'S    TIME 
DETECTOR. 


STORAGE  BATTERIES  AND  THEIR  USE- 
FULNESS. 


There  has  been  a  marked  advance  in  the 
demand  for  a  good  reliable  Watchman's  Time 
Detector,  and  this  demand  has  been  met  by  The 
Holtzer-Cabot  Electric  Company,  of  B  ston,  who 
have  brought  out  ihe  Magneto  Watchman's 
Re;.-  Hust*ate.     Their  well-known 

Time  Detector  which  is  woiked  by  batterv  has 


MAGNETO    GENERATOR. 

been  on  the  market  for  so  many  years,  and  so 
many  are  in  use  that  commendatory  remarks 
are  needless  here.  Suffice  to  say  this  new 
departure  is  an  improvement  and  an  addition  to 
their  Watchman's  Time  Detector  systems.  The 
same  mechanism  is  used  in  this  clock  as  in  the 
battery  clocks,  making  it  possible  to  work  the 


NEW    REGULATOR    TIME    PIECE. 

same  clock  by  either  the  magneto  or  battery. 
The  Magneto  Generator  we  show,  is  made 
especially  for  the  work,  and  delivers  a  battery 
current.  The  cut  shows  their  new  Regulator 
Time  Piece  combined  with  the  Watchman's 
Register,  and  is  thoroughly  reliable,  accurate, 
and  elegantly  made  up.  The  Register  is  made 
without  a  time  piece  when  so  desired. 


The  Brush  Electric  Company  of  Cleveland  has 
begun  proceedings  in  the  United  States  Circuit 
Court  agai:  rague  Electr  c  Railway  and 

Motor  Company  of  New  York.  Plaintiffs  charged 
defendants  with  infringing  on  a  patent  in  dy- 
namo machines  invented  by  Charlt-s  F.  Brush, 
and  ask  for  an  injunction  and  accounting. 


J.    K.    PUMPELLY. 

Our  first  paper  gave  a  rough  synopsis  of  the 
nature  of  the  storage  battery  and  some  of  the 
different  makes  now  on  the  market.  In  order 
to  give  in  this  article  some  directions  how  to 
select  batteries,  when  desiring  to  purchase,  it 
will  be  well  to  look  into  the  process  by  which 
batteries  are  made.  Lead  is  invariably  the  metal 
used  at  this  date,  because  lead  is  a  conductor 
of  electricity  and  is  also  only  s  i?htly  corroded 
by  the  action  of  the  sulphuric  acid  in  wbiih  it 
re>ts,  perhaps  for  years.  As  a  general  thing, 
metals  that  are  good  conductors  of  ekctiL 
are  strongly  acted  upon  by  the  acid,  such  as 
copper,  iron  and  zinc.  Hence,  lead  is  the  only 
metal  of  low  price  which  can  be  used.  Silver 
and  platina,  which  are  not  acted  upon  by  the 
electrolitic  acd,  would  be  far  better  but  more 
expensive.  What  is  called  the  active  material, 
composed  generally  of  the  red  le:d  of  com- 
merce, and  litharge  another  form  of  lead 
used  in  making  paint,  are  pasted  on  or  forced 
into  the  holes  of  the  metal  lead  plates,  after  it 
has  been  mixed  into  a  sticky  paste,  which  hard- 
ens in  a  few  hours.  Sometimes  the  dry  powder 
of  red  lead  is  forced  into  the  holes  and  held  there 
by  the  use  of  fibrous  material,  which  will  remain 
in  the  acid  without  disintegrating,  and  thus  be- 
come formed  into  a  firm  paste  by  the  action  of 
the  current  passing  through  the  electrolite  or 
acidulated  water.  This  method  seems  to  put 
the  active  material  into  the  best  condition  for 
the  storage  of  electricity  ;  it  also  allows  the  : 
to  become  the  support  of  the  chink  material, 
thus  lessening  the  weight  of  the  lead  conductors. 
It  is  known  that  Brush  experimented  in  this  way 
some  years  ago,  but  not  using  or  finding  a  po- 
rous material  which  could  remain  long  in  the 
electrolite  without  disintegrating  he  gave  it  up. 
Such  a  material  is  now  imported  which  is  not 
only  porous  but  a  support  to  the  active  material. 
This  material  is  now  in  use  and  will  be  spoken 
of  later  on.  One  can  easily  see  that  a  material. 
once  a  powder  and  then  made  into  a  paste,  at 
one  time  semi  soft  and  at  another  time  quite 
hard  during  the  action  of  the  electric  current, 
both  in  charging  and  discharging,  must  be  verv 
unequal  in  its  tenacity  as  to  being  held  in  the 
holes  of  the  lead  plate,  and  as  these  plates  in 
most  batter  es  stand  perpendicular  in  the  liquid, 
the  plates  forming  the  negative  pole  face  to  face 
with  the  plates  forming  the  positive  pole,  and 
less  than  one-fourth  of  an  inch  apart,  there  is  great 
likelihood  of  this  paste,  when  soft,  falling  or 
washing  out  from  the  holes  and  getting  packed 
in  between  the  plates  of  the  opposite  poles. 
When  this  happens,  what  is  called  a  short  cir- 
cuit is  formed,  and  the  efficiency  of  the  batterv 
is,  for  the  time,  destroyed.  Batteries  thus  made, 
it  can  be  seen,  are  often  out  of  order,  and  to 
those  who  are  not  supposed  to  understand  their 
nature  a  constant  source  of  trouble  in  the  mind 
of  the  purchaser.  There  is  one  kind  of  battery 
made  by  the  Pumpelly  Storage  Battery  C 
Chicago  which  avoids  this  trouble,  and  the  rea- 
son why  this  is  accomplished  can  be  seen  by 
any  purchaser  by  merely  seeing  how  the  lat- 
teries are  made.  The  very  porous  but  comiact 
fibre  just  referred  to,  is  used,  which  is  actually 
pure  cellulose:  it  is  a  non-conductor  of  elec- 
tricity, not  disintegrated  or  acted  upon  by  the 
acid,  and  hence,  unchangeable.  Still  it  is  tena- 
cious enough  in  its  texture  to  prevent  any  par- 
ticles from  penetrating  it.  This  fibre  is  placed 
between  each  plate  of  the  battery,  preventing 
always,  and  automatically,  any  contact  between 
them,  and  also  allowing  the  p'ates  to  be  horizont- 
ally placed  in  the  surrounding  case  or  cell,  which 
permits  of  their  safe  transportation  when  fully 
charged.  Their  use  to  drive  the  phonograph 
motor  is,  for  this  reason,  extended  all  over  the 
United  States,  they  being  shipped  from  the  fac- 
tor)'in  water-tight  boxes  to  any  distance,  charged 
and  ready  for  work  on  their  arrival.     Some  sent 


by  this  company,  as  far  even  as  Australia,  did 
good  work  on  arrival.  Storage  batteries  are  now 
in  general  use  for  lighting  private  houses  and 
flats  where  the  incandescent  light  is  furnished 
by  a  dynamo  until  10:30,  during  which  time 
a  small  part  of  the  current  parses  into  the  bat- 
tery and  is  stored  there  to  be  used  for  lighting 
the  hou~e  during  the  night,  the  dynamo  and 
engine  being  shut  down  dur  _  -  :  me.  This 
proves  economical,  as  the  consumption  of  coal 
ceases  as  does  also  the  extra  wag  -  the  night 
engineer,  berides  doing  away  with  the  noise  and 
^e. 
It  is  well  known  now  that  street  cars  are  being 
driven  by  storage  batteries  placed  under  the 
seats,  doing  away  with  the  overhead  wires  and 
its  dangers,  avoiding  the  trouble  of  grounds,  by 
which  the  telephone  service  are  so  much  incon- 
venienced through  induction.  The  pleasures  of 
boat  riding,  by  means  of  the  still  running  mo- 
tor, drivr-n  by  storage  batteries  can  be  easily 
imagined.  No  n<  i-e,  no  smoke,  no  smell  of 
heated  oil  and  no  valuable  room  taken  by  ma- 
chinery, the  batteries  being  covered  and  used 
for  sea t<  and  the  mot  >r  being  under  the  stern- 
seat.  Every  day  finds  the  storage  battery  more 
perfect  and  useful.  It  is  actually  the  only 
source  of  power,  light  and  motion  at  one  and 
the  same  time.  In  closing,  the  writer  may  well 
refer  again  to  the  matter  of  running  boats  by 
means  of  batteries.  The-  secretaries  of  bat- 
tery companies  are  deluged  with  letters  asking 
about  this  matter.  For  the  satisfaction  of  those 
wishing  to  try  the  plan,  which  is  by  no  means  an 
experiment,  we  can  advise  as  follows  :  Select  a 
boat  in  which  the  width  of  beam  is  not  much 
over  one-tenth  of  length.  If  a  20-ft.  boat,  purchase 
a  }  2  horsepower  motor  of  an)*  good  manufac- 
turer or  their  agent,  wound  for  25  volts ;  pur- 
chase 12  storage  batteries  and  have  a  good  ma- 
chinist arrange  gearing  of  the  new  raw  hide  pat- 
tern as  it  runs  without  noise.  Place  the  bat- 
teries in  the  boat -where  they  are  most  conve- 
nient— under  the  cross  seats  or  through  the  cen- 
tre, using  them  as  seats — and  make  the  trial  trip, 
if  it  needs  be,  a  long  one.  Large  cell*  must  be 
used,  if  a  short  one  smaller  ones.  A  300  am- 
pere cell  would  run  such  a  boat  at  from  six  to 
eight  miles  an  hour  for  ten  hours,  probably 
longer.  These  ce  Is  would  weigh  about  forty 
pounds  apiece.  One  weighing  but  25  lbs.  each 
would  run  a  trip  c  f  six  hours.  If  the  speed  is  not 
over  five  miles  an  hour  the  battery  wou'd  run 
once  again  as  long.  The  packing  of  fibre  in  the 
Pumpelly  battery  referred  to  above  i>  well 
adapted  for  this  use  since  it  dies  not  slop  or 
spill  out  with  handling. 

Electricity  on  Elevated  Roads. — The  man- 
agers of  the  elevated  road*  have  by  no  neans 
at  andoned  the  plan  of  propelling  the  trains  by 
e'ectricity.  About  ten  years  ago  Messrs.  Sage, 
Field  and  Gallow  were  induced  by  Mr.  Daft  to 
take  an  interest  in  an  electric  motor  which  was 
being  experimented  with  on  a  temporary  circular 
tailway  at  Greenville.  N.  J  An  agreement  wai 
made  by  which  the  more  desirable  peculiaritil 
of  the  invention  could  be  incorporated  in  an  ideal 
motor.  This  machine  was  constructed  and  trial 
trips  were  made  with  it  on  the  Second  avenue  line- 
More  are  about  to  be  made.  Russell  Sage  :- 
the  day  is  not  far  distant  when  electric::}-  wil 
supersede  steam  on  the  elevated  roads. 

Alfred  G.  Hathaway,    of  Cleveland.    Ohio. 
the  so'e  manufacturer  for  the  Charles  Hathaway 
patent  transfer  tables  and  turn  -     .r.d  expect 

to  have  one  of  his  transfer  tables  at  the  cominj 
convention  of  the  National  Street  Car  Associa- 
tion. 

The  :  lie  for  September,  ha 

just  made  its  appearance.  It  has  been  delayec 
a  few  days  for  the  purpose  of  crowd. ng  into  it 
columns  the  deliberations  of  the  various  c 
tions  that  have  lately  been  held.  It  is  the  bes 
issue  of  that  paper  ever  placed  befcre  the  public 
and  at  tl  e  same  time,  it  is  the  largest  Th< 
prising  manager,  Mr.  Cavil],  is  to  be  con 
gratulated  upon  his  great  success. 


THE    ELECTRIC    AGE. 


ASSOCIATION  MEETING  OF  THE  EDISON 
ILLUMINATING  COMPANIES,  AT  MIN- 
NEAPOLIS, MINN. 


The  session  was  opened  by  President  John  I. 
Beggs,  at  11:30,  Tuesday,  September  1 6th,  who 
explained  that  session  had  been  postponed  by 
action  of  the  Executive  Commiitee  suspending 
the  clause  of  the  by-laws  providing  for  the 
holding  of  the  annual  meeting  on  the  second 
Tuesday  of  August,  on  account  of  the  holding 
of  the  Exposition  during  the  present  month. 

The  members  present  at  the  opening  session 
were  as  fol'ows  : 

EDISON  GENERAL  ELECTRIC  COMPANY. 

Samuel  Iutull,  second  vice-president ;  H. 
Ward  Leonard,  light  and  power  department ; 
John  Muir,  railway  depar.ment  ;  Francis  R. 
Upton.  F.  £.  Jackson,  Wilson  S.  Howell,  lamp 
manufacturing  cepartment;  W.  J.  Jenks,  legal 
department  ;  M.  J.  Sullivan,  official  stenographer; 
L.  Stieringer. 

ILLUMINATING    COMPANIES 

John  I.  Beggs,  Harrisluirg,  Pa.  ;  Geo.  H.  Finn, 
St.  Paul,  Minn.  ;  C.  H.  Maxcy,  Minneapolis, 
Minn  ;  Oscar  Ericsson,  Sioux  Falls,  S.  D.  ; 
Edwin  R.  Weeks,  Kansas  City,  Mo.  ;  Frederic 
Nicholl,  Toronto,  Canada  ;  F.  G.  Kurz.  Apple- 
ton,  Wis.  ;  B.  L.  Smith,  Laramie,  Wyoming  ; 
Wm.  D.  Kurz,  La  Crosse,  Wis.  ;  Wm.  L.  Church, 
Chicago,  111.  ;  John  R.  Maikle,  Grand  Rapids, 
Mich.  ;  M.  A.  Beal  and  W.  H.  Van  Sickel.  Sault 
Ste.  Marie  ;  W.  F.  Wollin,  York,  Pa.  ;  Leigh 
Carroll,  Birmingham,  Ala.  ;  C.  L.  Edgar,  Bos- 
ton, Mass.  ;  J.  A.  Colby,  Des  Moines,  la.  ;  W. 
S.  Barstow,  Brooklyn,  N.  Y.  ;  H.  J.  Smith.  New 
York ;  Chr.  Wuestenfeld,  Elgin,  111.  ;  A.  L. 
Smith,  Appleton,  Wis.  ;  G  P.  Gilbert,  Detroit, 
Mich.  ;  Hoyt  P.  st,  Detroit,  Mich. 

Choice  ol  officers  for  the  ensuing  year  resulted 
as  follows  :  President,  John  I.  Beggs  ;  Vice- 
President,  C.  L.  Edgar  ;  Secretary,  W.  J  Jenks  ; 
Treasurer,  Wilson  S.  Howtll ;  Executive  Com- 
mittee :  John  I.  Beggs,  ex  officio  :  A.  L.  Smith, 
Appleton,  Wis.  ;  Thos.  P.  Merritt,  Reading,  Pa.  ; 
E.  R.  Weeks,  Kansas  City.  Mo.  ;  C.  P.  Gilbert, 
Detroit,  Mich.  ;  Leigh  Carroll,  Birmingham, 
Ala. 

An  interesting  discussion  arose  upon  the  re- 
sults of  the  burning  of  arc  lamps  on  Edison  cir- 
cuits, during  which  it  appeared  that  the  trial  of 
this  method  during  the  past  few  months  has  re- 
sulted very  satisfactorily  to  the  companies  whose 
experience  was  quoted. 

At  the  afternoon  session  Mr.  Samuel  Insult, 
Second  Vice-President,  made  interesting  and 
important  explanations  of  the  status  of  the  patent 
suits  now  being  pressed  by  the  parent  organiza- 
tion, and  the  recent  consolidation  of  all  the  li- 
censed manufactories  with  the  General  Com- 
pany. By  this  statement  it  appears  that  the 
effort  will  be  to  furnish  electrc  light  and  power 
apparatus  of  any  variety  of  the  most  approved 
character  and  at  low  prices  in  competition  with 
any  other  of  like  excellence  on  the  market.  It  is 
also  the  purpose  of  the  company  to  furnish  an 
Edison  motor,  and  thus  by  the  keeping  of  a 
stock  of  armatures  and  other  supplies  at  each  of 
the  district  centres,  render  it  more  easy  for  the 
companies  to  secuie  promptly  anything  of  this 
kind  than  heretofoie  ;  also  that  Mr.  Edison,  who 
was  unavoidably  detained  at  the  laboratory,  is, 
and  will  in  the  future  be  actively  engaged  in 
perfecting  the  present  and  developing  new  appa- 
ratus in  the  field  of  electric  light  and  power. 

A  discuss:on  of  the  effects  of  crosses  from  high 
pressure  circuits  with  Edison  three-wire  con- 
ductors developed  a  great  interest,  and  a  report 
from  Wilson  S.  Howell,  who  has  for  some 
months  been  gathering  statistics  showed  that  in 
no  case  thus  far  noted,  has  a  cross  with  a  high 
pressure  direct  or  alternating  e'reuit  proved 
dainag  ng  to  the  Edison  wires  or  apraratus.  A 
committee  was  appointed  to  further  investigate 
this  subject  with  a  special  reference  to  the  pos- 
sible future  interference  of  electric  power  sys- 


tems, such  as  railways.  The  committee  was 
appointed  bv  the  president  as  follows  : 

C.  P.  Gilbert,  Detroit ;  Wilson  S.  Howell,  New 
Brunswick,  N.  J.;  C.  L.  Edgar,  Boston;  H. 
Ward  Leonard,  and  J.  H.  Vail,  New  York. 

The  recent  improvements  in  the  Edison  elec- 
tric meter  and  the  development  of  a  new  me- 
chanical (registering)  meter  formed  the  subject 
of  two  papers  from  A.  E.  Kennelly,  of  the  Edison 
Laboratory  and  R.  S.  White,  of  Brooklyn,  N.  Y. 
In  these  it  appears  that  the  perfected  Edison 
chemical  meter  has  been  shown  by  a  year's  ex- 
perience cheapened  and  rendered  about  three 
times  as  accurate  as  formerly  by  the  improve- 
ments noted  at  the  meeting  a  year  ago,  and  that 
Mr.  Edison  has  constructed  a  meter  in  accord- 
ance with  some  of  his  earliest  ideas  on  this 
subject,  which  is  expected  to  prove  cheap  and 
reliable  for  small  currents,  probably  up  to  20  or 
25  lamps. 

A  report  by  the  secretary  on  the  "Grounding 
of  the  Neutral  Wiie  in  three  wire  S)  stems  "  was 
lead  and  assigned  for  discussion. 

Special  assignment  of  the  questions  of  central 
station  insurance  and  the  proposed  National 
Code  of  Insurance  Rules  for  Electiic  Light. and 
Power  Work  was  aho  made  to  Wednesday  at  10 

A.    M. 

A  paper  on  "Comparative  Statistics  on  Elec- 
tric Lighting  in  the  United  States"  was  read  by 
F.  R.  Upton  of  the  lamp  department  of  the 
Edison  General  Electric  Company,  and  excited 
an  interesting  discussion. 

Adjourned  until  Wednesday  morning. 

SESSION    OF    WEDNESDAY. 

The  convention  was  called  to  order  by  Presi- 
dent Beggs,  at  10:30  a  m.     Delegates  not  noted 
in   the  list  of  the  opening  day  handed  their  cre- 
dentials to  the  secretary  :   H.  G.  Balkan,  Brock 
ton,  Ma^s.  ;  E.  A.  Hammer,  New  York. 

The  special  committee  on  insurance  of  cen- 
tral stations,  consisting  of  Messrs.  C.  L.  Edgar, 
Thomas  P.  Merritt,  W.  J.  Jenks  and  John  I. 
Beggs  (e.\-oJicio)  reported  substantially  as  fol- 
lows : 

This  committee  which  was  appointed  a  year 
previous  to  investigate  the  feasibility  of  some 
plan  ol  mutual  central  station  insurance,  made  a 
somewhat  careful  report  at  the  Niagara  Falls 
meeting  last  year,  and  subsequently  in  the  min- 
utes of  that  meeting  made  an  additional  report 
from  mateiial  gathered  after  the  meeting,  by 
which  it  appeared  that  the  published  proceed- 
ings of  the  Niagara  Falls  convention  had  stimu- 
lated, at  least  in  one  direction,  healthful  action 
upon  the  subject  of  this  mutual  insurance  of 
central  stations.  In  one  of  the  appendices  to 
the  report  there  was  printed  in  full  a  prospectus 
of  the  Electric  Mutual  Insurance  Co  ,  of  which 
Mr.  S.  E.  Barton  is  the  President.  That  brought 
the  matter  up  to  so  late  a  date  and  outlined  so 
clearly  to  the  committee  the  probability  of  a  fru- 
ition in  the  direction  of  their  work  without  any 
further  effort  on  their  part,  that  the  committee 
have  not  considered  it  necessary  to  render  this 
morning  any  formal  report,  but  merely  to  call  at- 
tention to  the  fact  that  this  prospectus  of  the 
Electric  Mutual  Insurance  Co.  was  followed  up 
by  the  projectors  of  that  enterprise  in  the  devel- 
opment of  an  organization  and  the  beginning  of 
business,  with  which  facts  most  of  you  gentle- 
men, are  more  or  less  familiar,  and  the  commit- 
tee desire,  in  view  of  the  mutually  useful  and 
profitable  results  which  appear  to  be  coming 
forward,  in  the  interests  of  the  central  stations, 
to  report  at  this  meeting  that  their  work  has  prac- 
tically been  accomplished.  The  committee  also 
decided  that,  as  Mr.  Barton  was  in  this  vicinity, 
they  would  secure  from  him  a  statement  some- 
what in  a  historical  way,  and  somewhat  in  ex- 
p'anation  of  the  business  methods  of  the  Insur- 
ance Company  in  which  we  are  all  interested 
or  likely  to  become  interested,  so  that  we  might 
receive  in  a  more  intelligent  way  than  could  be 
otherwise  devised  by  the  commiitee. 

The  President  then  introduced  Mr.  S.  E.  Bar- 
ton who  said  : 


I  am  indeed  grateful  for  the  privilege  extended 
to  me  of  meeting  you  all  here  in  this  session.  I 
do  not  feel  that  I  have  come  as  a  stranger,  nor 
brought  to  you  any  scheme  that  any  one  is  par- 
ticularly interested  in.  I  feel,  and  I  want  you 
to  feel,  that  in  this  system  of  insurance  all  of 
you  who  miy  become  insurers  will  become  own- 
ers, as  it  were,  and  I,  occupying  simply  the  posi- 
tion of  being  the  head  of  the  company,  your 
servant. 

By  this  system  of  insurance  there  is  no  profit. 
There  is  nothing  to  be  gained  by  any  person, 
with  the  exception,  of  course,  of  those  engaged 
in  its  business  management  who  may  receive  a 
salary.  The  system  is  to  deal  directly  with  the 
insured — with  the  owners  of  the  property  them- 
selves—  and  not  by  a  system  such  as  is  carried 
on  by  the  stock  insurance  plan. 

We  have  in  four  months  secured  and  put  upon 
the  books  of  the  Electric  Mutual  Company  nearly 
$2,000,000  worth  of  insurance.  About  $300,000 
of  that  has  been  upon  first-class  manufacturing 
properly:  $1,700,000  has  been  written  on  elec- 
tric stat  ons. 

As  soon  as  we  started  with  the  company  sev- 
eral of  the  manufacturers'  Mutuals  of  New  Eng- 
land who  had  up  to  that  time  written  very 
sparingly  upon  electric  sta  ions,  having  insured 
perhaps  fifteen  or  twenty,  and  met  with  but  a 
single  loss  (Fall  River)  came  to  me  and  desired 
to  co-operate  with  us. 

They  had  particularly  expressed  themselves 
as  being  willing  to  undertake  the  insuring  of 
central  stations,  particulaily  those  operating  the 
Edison  system,  if  the  Edison  parent  company 
would  und-rtake  the  electrical  supervision  of 
those  risks.  That  was  of  course  something  that 
no  parent  electrical  company  would  want  to  do  ; 
but  the  question  was  entirely  settled  by  the  for- 
mation of  the  Electric  Mutual.  Then  they  an- 
nounced that  they  would  be  entirely  satisfied 
with  our  selection  and  supervision  and  were  very 
willing  to  write  policies  on  any  station  partly 
insured  in  the  Electric  Mutual,  and  I  am  very 
hapy  to  say  that  to-day  all  of  those  companies 
are  co-operating  with  us. 

Permit  me  in  a  few  words  to  explain  the  sys- 
tem of  insurance  which  we  have  adopted,  and 
the  basis  upon  which  we  have  made  our  calcula- 
tions. It  is  not  an  untried  field  with  us  by  any 
means.  Nine  tenths  of  one  per  cent,  is  our  min- 
imum rate.  Our  rates  have  averaged  a  little 
over  one  per  cent,  up  to  the  present  time.  Of 
course  this  rate  of  nine-tenths  applies  to  a  station 
of  the  best  construction,  built  of  brick  or  stone, 
not  over  two  stories  high,  having  the  electrical 
apparatus  arranged  in  strict  accordance  with  the 
requirement,  and  all  necessary  fire  appliances. 
This  building  must  be  free  from  any  wooden 
construction  inside,  such  as  sheathing  or  any- 
thing of  that  sort.  It  need  not,  however,  be  ne- 
cessarily a  fire  proof  station.  It  shall  not  have 
any  exposures,  but  if  there  are  any,  the  same  must 
be  cut  off  by  fire  shutters  on  all  openings.  The 
station  shall  have  what  we  term  a  "standard  or 
fire  protection,"  with  pumps,  and  hose  attached. 
The  hose  shall  be  small  or  large,  according  to 
the  size  of  the  station,  but  preferably  small,  the 
idea  being  that  any  part  of  the  station  can 
be  reached  instantly  with  a  small  stream. 

Mr.  Smith — Do  jou  make  any  reduction  for 
water  power. 

Mr.  Barton — We  find  no  particular  difference 
for  the  reason  that  generally  speaking  water 
power  stations  are  farther  removed  from  the  fire 
department  than  the  steam  power,  in  which  case 
matters  are  neutralized. 

Mr.  Balkan,  of  Brockton,  Mass.,  submitted 
the  following  resolutions  : 

Resolved,  That  the  association  of  Edison  Illu- 
minating Companies  in  convention  assembled, 
hereby  tender  a  hearty  vote  of  thanks  to  Mr.  S. 
E.  Barton,  for  his  able  exposition  of  the  mutual 
insurance  question,  and  the  aim  and  objects  of 
this  company  ;  and  the  association  recognizing 
the  many  advantages  of  such  a  system  of  insur- 
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ance  hereby  gives  its  unqualified  support  to  the 
Electric  Mutual  Insurance  Company  ;  and 

Resolved,  That  the  report  of  the  special  com- 
mittee comprising  the  informal  statement  of  the 
secretary,  and  the  supplementary  statement  of 
the  results  of  their  work  as  detailed  by  Mr.  Bar- 
ton, be  rece.ved  and  spread  upon  the  minutes  of 
the  association,  and  that  the  committee  be  dis- 
charged with  the  co:dial  thanks  of  the  association 
for  their  conscuncious  work  during  the  two 
years  of  their  successful  service. 

Mr.  F.  E.  Jackson  then  read  his  paper  on 
miniature  incandescent  lamps  in  decorative 
work. 

Mr.  Carroll  of  Birmingham,  Ala.,  then  offered 
the  following,  which  was  unanimously  adopted  : 

Resolved,  That  the  association  recognizing  the 
great  importance  of  securing  uniformity  in  the 
insurance  rules  by  which  installations  of  electric 
light  and  power  throughout  the  United  States 
are  inspected,  express  their  interest  in  the  work 
of  the  National  Electric  Insurance  Bureau  as 
reported  by  our  secretary,  and  bespeak  for  the 
codifying  commitiee  of  the  Bureau  the  cordial 
co  operation  of  all  electric  illuminating  com- 
panies, which  may  be  able  to  contribute  to  the 
result  which  the  committee  has  in  view. 

The  Executive  Committee  presented  the  fol- 
lowing resolution,  which  was  unanimously 
adopted  : 

Resolved,  That  the  president  and  secretary  of 
this  association  be  requested  to  express  to  the 
committee  on  the  census  of  the  United  States 
Senate,  the  heart y  approval  and  support  of  the 
association  of  Edison  Illuminating  Companies, 
of  the  Senate  bill  entitled  "A  bill  to  amend  an 
act  entitled,  an  act  to  provide  for  the  taking  of 
the  eleventh  and  subsequent  Census,"  approved 
March  ist,  18S9  ;  and  further,  that  the  members 
of  this  association  be  requested  to  urge  upon 
their  respective  representatives  in  Congress,  the 
necessity  for  the  passage  of  said  bill. 

Mr.  Van  Sickel,  of  Saulte  Ste.  Marie,  inquired 
as  to  the  proper  construction  of  sub  marine  cables 
for  electric  light  and  power  works,  and  remarks 
were  made  by  Messrs.  Steringer,  Edgar,  Beggs, 
Nichols,  and  the  secretary  was  instructed  to 
request  Mr.  Kennel ,y  of  the  Edison  Laboratory 
to  prepare  a  paper  on  the  subject  to  be  incorpo- 
rated in  the  minutes  of  this  meeting. 

On  motion  of  Mr.  Edgar,  the  association  ad- 
journed to  meet  on  the  Atlantic  sea-board,  12 
m  nths  hence,  the  exact  date  and  place  to  be 
designa'ed  by  the  Executive  Committee. 

In  addition  to  the  delegates  to  the  Edison 
Convention  the  following  named  persons  were  in 
attendance  : 

Wm.  Hubbird,  Elsrin  Telephone  Co.,  Elgin, 
III.;  Foree  Bain,  Chicago;  Robert  Coleman, 
Indurated  Fibre  Co.,  New  York  ;  Fred.  W.  Cush- 
ing,  Central  Electric  Co.,  Chicago  :  B.  L.  Ames, 
of  Ames,  Wright  &  Co.,  St.  Paul,  Western  Elec- 
tric Company's  agents;  John  Roberts,  Street 
Railway  Gaze'te,  Chicago  ;  M.  E.  Baird,  Eddy 
Electric  Motor  Co.,  New  York;  Senator  Wash- 
burn, of  Minnesota  ;  H.  T.  Greenfield,  Electri- 
cian Interior  Conduit  and  Insulation  Company, 
New  York  ;  D.  B.  Dean,  Fred.  De  Land,  A.  C. 
Durburow,  jr.,  J.  B.  O'Hara,  E.  L.  Powers,  W. 
Forman  Collins,  of  Chicago;  Thomas  R.  Talta- 
vall,  of  the  Electric  Age,  New  York. 

E.  A.  Hammer,  of  New  York,  and  A.  Theo. 
E.  Wangeman,  of  the  Edison  Phonograph  Com- 
pany, represent  the  Edison  interests  at  the 
Exposition. 

AT  THE  MINNEAPOLIS  EXPOSITION. 

The  "Tower  of  Glory,"  at  the  Minneapolis 
Industrial  Exposition  is  the  crowning  feature  of 
the  great  show,  and  it  excites  great  wonder  and 
enthusiasm  among  the  thousands  of  people  who 
visit  the  exhibition  day  and  night.  The  tower 
it-elf  is  seventy  feet  high,  the  top  of  which  is 
formed  in  representation  of  the  Egyptian  lotus. 
The  shaft  is  octagonal  in  shape,  the  outside  sur- 
face being  studded  with  thousands  of  tiny  Edi- 


son incandescent  lamps  with  globes  of  various 
colors.  On  the  tower  and  the  festoons  theie  are 
no  less  than  7,500  lamps,  and  the  lighting  of 
these  in  sections  and  entire  gives  a  veiy  beauti- 
ful effect.  Mr.  Louis  Steiringer,  who  has  charge 
of  this  feature  of  the  exhibition  has  received  and 
deserves  hearty  congratulations  on  the  success- 
ful i>sue  of  his  labors.  The  work  entailed  in 
planning  and  wiring  the  tower  was  sorr.eth  ng 
enormous  and  would  have  overwhelmed  most 
men,  but  the  result  of  Mr.  Stei  inger's  labors  is 
evidence  that  he  is  an  artist  in  this  peculiar  line. 

The  miniature  electric  railway  running  around 
the  base  of  the  tower  attracts  a  great  deal  of  at- 
tention, especially  at  ihs  time,  as  Minneapolis 
and  St.  Paul  are  deeply  interested  in  electric 
railways.  The  equipment  of  the  little  road  at 
the  Exposition  is  that  used  at  the  Lenox  Lyceum 
exhibition  in  New  York  last  Spring  ;  theie  is  a 
much  greater  length  of  track,  however,  and  the 
road  runs  over  bridges,  trestles,  etc. 

The  electrical  lighting  exhibits  at  the  expo- 
sition are  very  interesting.  The  Westinghouse 
Company  shows  a  standard  automatic  engine 
and  a  junior  automatic,  both  in  operation.  They 
have  no  electrical  apparatus  on  exhibition  on 
account  of  the  interference  of  the  strike  at  Pitts- 
burgh w'th  the  original  plans.  The  exhibit  is 
in  charge  of  Mr.  W.  O.  Everett,  who  represents 
the  Chicago  office  of  Westinghouse,  Church, 
Kerr  &  Co. 

The  North-Western  Thomson-Houston  Com- 
pany have  a  very  complete  exhibit  of  their  appa- 
ratus in  full  operation.  The  plant  consists  of 
four  Thomson-Houston  arc  light  machines,  two 
alternators  for  incandescent  lighting,  and  one 
250  volt  direct  current  generator  for  motor  work. 
Th'S  plant  supplies  the  light  for  almost  the  en- 
tire building  and  the  power  is  supplied  by  a 
300  horse-power  Milwaukee  Corliss  engine,  of 
which  Messrs.  Cooley  and  Vater,  of  Minneap- 
olis, are  the  agents.  The  size  of  the  cylinder  is 
20x42  inches  ;  revolutions  per  minute  86,  and 
steam  pressure  100  pounds.  The  engine  is  said 
to  be  perfect  in  its  operation  under  all  con- 
conditions. 

The  Edison  General  Electric  Company's  ex- 
hibit comprises  one  80  ampere  generator,  used 
for  the  small  electric  railway  and  a  few  lights 
inside  the  tower,  and  two  440  ampere  generators 
which  supply  the  current  for  the  7,500  lights  on 
the  tower.  It  takes  a  current  of  720  amperes  to 
feed  the  tower  lights.  The  power  is  supplied 
by  an  Atlas  Engine,  of  which  Cooley  and  Vater 
are  the  Minneapolis  representatives.  The  engine 
is  of  200  horse-power,  with  165  revolutions  per 
minute.  The  Edison  exhibit  is  in  charge  of  Mr. 
E.  W.  Hammer. 

The  Interior  Conduit  and  Insulation  Company 
makes  a  very  fine  and  artistic  display  of  their 
well-known  interior  and  underground  tubing 
system.  The  method  of  laying  these  conduits 
underground  is  well  shown,  and  the  fact  is 
noted  that  over  150  miles  of  underground  tubing 
is  being  laid  in  Minneapolis  and  St.  Paul  for  the 
electric  railways  between  the  two  cities. 

The  various  types  of  the  Edison-Lalande  bat- 
tery are  shown  among  the  Edison  experimental 
instruments  which  are  located  on  the  second 
gallery  of  the  building.  What  is  said  to  be  the 
largest  leather  belt  in  the  world  is  to  be  seen  at 
the  exposition.  It  is  73  inches  in  width  and 
was  made  by  the  W.  S  Mott  Company,  of  Min- 
neapolis, for  the  Minneapolis  Street  Railroad 
Company. 

BOSTON'S    NEW    POSTAL    TELEGRAPH 
OFFICE. 


The  Postal  Telegraph-Cable  Company's  cen- 
tral office  was  removed  Sunday  from  177  Devon- 
shire street  to  more  commodious  and  elegant 
quarters  at  234  Devonshire  street  opposite  Win- 
throp  square. 

Manager  E.  B.  Pillsbury,  who  exhibited  the 
attractions  of  the  new  establishment  to  the  Age 
correspondent  yesterday,   claims  to  have  now 


the  best  arranged  and  equipped  telegraph  sta- 
tion in  the  world. 

The  principal  improvements  consist  of  in- 
creased accommodations  whereby  the  force  of 
operators  can  be  enlarged  from  40  to  90,  an  in- 
crease in  the  number  of  switchboards  and  loops 
whereby  the  rapid  transaction  of  business  is 
greatly  facilitated,  and  the  substitution  of  dyna- 
mos for  batteries  in  the  generation  of  the  tlectiic 
current. 

Under  the  old  system  of  batteries  the  estab- 
lishment u-ed  4,000  cells,  but  now  by  using 
dynamos  the  same  result  is  gained  by  means 
of  coils  o!  resistance,  which  regulate  the  current 
for  wires  of  whatever  length. 

In  the  basement  are  two  10  h.  p.  motors, 
each  run  on  alternate  days  by  power  from  the 
Edison  stat  on.  These  motors  furnish  power  to 
drive  a  line  of  shafting  to  which  are  belted  the 
eight  small  dynamos  which  furnish  the  current. 
Both  motors  and  dynamos  are  made  by  the  West- 
inghouseCompany  especially  for  the  Postal  Tele- 
graph Company.  Dynamos  are  of  different  po- 
tential varying  from  20  to  300  volts.  There  are 
three  switch  boards  with  36  mam  circuits,  and 
innumerable  hsser  circuits  and  loops  were  made 
by  J.  H.  Bunnell  &  Co.,  of  New  York,  especially 
for  this  office. 

A  large,  neat  bhek  wa'nut  case,  the  doors  of 
which  are  set  with  brass  wire  screening  instead 
of  glass  (for  ventilation),  contains  the  500  resist- 
ance coils  which  regulate  the  circuit  from  the 
dynames. 

Eight  miles  of  Kerite  wire  are  used  in  the  office 
on  switch  boads  and  operating  tables. 

Forty  day  operators,  about  one  third  of  whom 
are  ladies,  eight  night  men  working  in  three 
shifts.     There  are  sittings  for  ninety  operators. 

Basenent,  dynamo  room,  boilers  for  heating, 
de  ivery  room,  wardrobe  and  dressing  room  for 
messengers,  two  supply  rooms  for  storing  sent 
messages  and  copLs  of  those  received,  capable 
of  holding  eight  months'  business  ;  separate  en- 
trance for  messengers.  The  office  is  on  street 
floor ;  windows  are  very  large  and  of  plate 
glass,  giving  sp'endid  light  and  on  which  the 
seal  of  the  company  is  laid  in  silver.  Signs  (of 
which  Manager  Pillsbury  fee's  justly  proud)  ex- 
tend the  whole  circular  front  of  the  building 
and  up  and  down  eich  side  of  the  door  and  a'e 
compose  I  of  white  letters  edged  with  gold  and 
are  in  relief  on  a  handsome  dark  blue  back- 
ground. I  hese  signs  are  the  prettiest  Lature  of 
the  square  on  which  the  office  fronts. 

The  roof  structure  is  23  ft.  high,  24  ft.  square, 
and  has  eight  20  pin  arms — two  on  each  side 
The  tower  in  which  the  lines  center  is  ten  feet 
high  and  sevm  feet  square,  the  roof  pitching  all 
four  ways.  Around  the  inside  of  the  tower 
house  is  a  lightning  arrester  from  which  radiate 
the  sixteen  cables  which  pass  from  the  house 
over  a  specially  designed  frame,  and  down  the 
walls  of  the  building  to  which  thty  are  firmly 
cleated,  and  into  the  switchboard.  The  neates 
and  most  comprehensive  piece  of  outside  con 
struction  in  or  about  Boston.  Francis  W.  Jones, 
the  assistant  general  manager  and  electr  cian  of 
the  co.npany,  has  had  the  entire  work  done 
under  nis  supeivision,  and  it  is  done  tho  oughly 
and  well.  The  plans  for  the  office — dynamo 
room — switchboard,  etc  ,  are  all  his.  The  out 
side  con>tn:ction  was  designed  and  executed 
under  the  supervision  of  John  Morre'l,  the  super 
intendent  of  construction  for  the  company,  and 
it  is  a  commendable  fact  that  after  everything 
was  ready,  it  took  only  twenty  minutes  10  maki 
the  change  from  one  office  to  the  other,  and  thei 
was  not  a  mistake  or  a  hitch  in  the  whole  pro 
ceeding.  The  company  use  the  Jones  system 
of  quadruplexing,  and  value  it  highly. 

Mr.  Morrell  has  risen  from  a  lineman  to  th 
position  of  supeiintendent,  and  is  deservedlj 
proud  of  his  excellent  work  in  connection  witt 
the  fitting  up  of  the  office. 

Reports  come  from  every  direction,  or  grea 
activity  in  the  electrical  trade.  Bu  iness  house! 
report  a  lively  demand  for  electrical  goods. 
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ANNUAL   MEETING   OF  THE  NEW  YORK 
STREET  RAILWAY  ASSOCIATION. 


HELD  AT  ROCHESTER,  N.  Y.,  SEPTEMBER  16. 


SUBJECT    OF    ELECTRICITY   FULLY    DISCUSSED. 

Members  of  the  Street  Railway  Association  of 
New  York  State  met  at  the  Powers  Hotel  this 
morning,  the  occasion  being  their  eighth  an- 
nual convention.  Inasmuch  as  the  change 
from  horse  power  to  electricity,  as  the  motor,  is 
occupying  public  attention  in  many  parts  of 
the  State,  the  association  decided  to  make  its 
session  open  to  representatives  of  the  press,  al- 
though this  is  contrary  to  the  usual  custom,  ac- 
cording to  which  these  meetings  in  previous 
years  have  been  of  a  private  character. 

The  session  was  called  to  order  shortly  after 
ten  o'clock  by  the  pres;dei  t,  John  N.  Partridge, 
president  of  the  Brooklyn  City  and  Newtown 
Railroad  Compiny.  William  J.  Richardson, 
secretary  of  the  Adant  c  Avenue  Railroad  Com- 
pany of  Brooklyn,  performed  his  duties  as  sec- 
retary of  the  a  sociation.  T.  E.  Crossman  is 
the  clerk  and  stenographer  of  the  association. 

In  opening  the  session  President  Partridge  de- 
livered an  address  as  follows  : 

Gentlemhn  of  the  Street  Railway  Associa- 
tion of  the  State  of  New  York  :  We  are  as- 
sembled here  to-day  from  all  parts  of  this  State 
for  the  interchange  of  thoughts  and  ideas  ga- 
thered from  our  daily  experiences  as  street  rail- 
road men,  and  to  consider  new  theories  and  in- 
ventions applicable  to  our  busine-s.  Let  us 
take  hold  of  the  work  before  us  so  energetical  y 
and  pursue  it  so  faithfully  that  we  may  return  to 
our  homes  at  the  close  of  our  session,  enlight- 
ened, refreshed  and  better  fitted  for  our  work. 

So  far  as  I  can  learn,  the  companies  here  re- 
presented have  had  a  successful  bu-iness  year 
and  are  to  be  congratulated  upon  it.  Certainly, 
many  of  the  conditions  which  bring  prosperity 
have  prevailed.  Prices  for  provender  and  sup- 
plies have  been  low;  we  have  been  comparatively 
free  from  labor  strikes  and  agitation,  and  our 
employes,  in  the  main,  have  been  contented; 
our  last  winter  was  mild  and  brought  us  but  lit- 
tle snow  and  ice,  and  business  generally  through- 
out the  Sate  has  been  prosperous. 

The  Legislature,  at  its  last  sesson,  treated  us 
kindly.  A  disposition  to  deal  fairly  with  all 
measures  affecting  street  railroads  was  manifested 
both  in  the  Senate  and  Assembly. 

Marked  progress  has  been  made  since  our  la--t 
meeting  in  the  substitution  of  mechanical  and 
electrical  devices  for  the  propulsion  of  street 
cars  in  the  place  of  horses.  In  New  York  city 
the  Third  avenue  company  is  about  to  extend  its 
cable  system  down  town,  through  the  busiest 
thoroughfares  to  the  City  Hall,  this  extension 
having  been  made  possible  by  a  recent  decision 
of  the  Court  of  Appeals. 

In  many  of  our  cities  and  towns  where  the 
electric  car  was  unknown  a  year  ago  it  is  to-day 
a  familiar  sight.  Its  coming  has  been  opposed 
by  a  few  alarmists,  who  predicted  that  it  would 
bring  with  it  death  and  destruction.  Similar 
predictions  were  made  of  the  locomotive  and 
even  of  horse  cars  in  their  early  days.  But 
public  convenience  was  served  by  both,  and 
their  use  has  been  marvelously  extended. 
Wherever  the  electric  car  has  been  introduced  it 
seems  to  have  met  with  general  favor. 

Its  noiselessness.  its  cleanliness,  and  its  capa- 
city for  attaining  a  high  speed,  whenever  a  high 
speed  is  safe,  commend  it  to  the  riding  public  as 
a  welcome  substitute  for  the  horse  car,  with  the 
clatter  of  the  hoofs  and  the  slow  jog  of  the  horses 
and  their  offensive  droppings. 

Some  of  the  brightest  minds  in  this  and  other 
countries  are  actively  working  to  develop  im- 
provements in  the  various  systems  known  as 
the  "conduit,"  the  "storage  battery"  and  the 
"overhead  wire."  Who  will  dare  to  say  what 
they  will  accomplish,  in  view  of  the  great  pro- 
gress made  during  the  last  decade  in  the  tele- 
phone and  in  electric  lighting. 


What  we,  as  street  railroad  men  want,  is  a 
system  which  is  simple  and  economical  in  its 
construction,  in  its  adaptation  to  our  existing 
equipment,  and  in  its  operation. 

The  introduction  of  the  electric  car,  with  its 
greater  weight,  creates  a  demand  for  a  heavier  rail 
and  a  more  substantially  constructed  road.  In- 
ventors are  looking  after  our  needs  in  ihis  diiec- 
tion  and  new  patterns  of  rails  and  new  methods 
of  laying  them  are  constantly  brought  to  our 
notice. 

These  and  kindred  subjects  will  be  more  fully 
and  ably  treated  in  the  reports  of  special  com- 
mittees and  in.  the  discussions  which  will  follow. 
To  these,  and  to  the  regular  business  cf  the  con- 
vention, I  now  ask  your  attention. 

Secretaiy  Richardson  read  the  report  of  the 
Executive  Committee.  It  showed  that  theie  are 
now  twenty-three  members  in  the  association, 
and  during  the  year  the  Fifth  Ward  Kailn  ad 
Company,  of  Syracuse  had  withdrawn.  The 
formation  of  mutual  aid  associations,  among  em- 
ployes of  the  Third  avenue  railroad,  of  New 
York,  and  the  Atlantic  avenue  road,  of  Brooklyn, 
was  favorably  commented  on  as  an  indication 
of  improvement  in  the  relations  between  street 
railroad  companies  and  their  employes.  The 
report  was  signed  by  the  committee,  including 
the  president,  secretary,  and  Messrs.  D.  F.  Lewis, 
Troy  ;  D.  D.  Wyman  and  George  Green,  New 
York 

Under  the  head  of  legislation  the  committee 
reported:  "We  desire,  however,  to  take  this 
opportunity  to  congratulate  the  State  and  espe- 
cially the  city  of  New  York,  upon  the  action  of 
the  wise  Governor  of  this  great  State  in  vetoing 
the  iniquitous  cable  bill.  This  hydra  headed 
monster,  which  like  the  ghost  of  Banquo  would 
not  'down'  at  the  biiding  of  either  press  or 
public,  but  annually  stalked  forth  to  affright  the 
community,  has,  we  trust,  been  given  its  qui- 
etus." In  closing,  the  committee  spoke  feelingly 
of  the  death,  during  the  year,  of  Herman  B.  Wil- 
son, of  New  York,  one  of  the  oldest  men  in  the 
street  railway  bus  ness. 

The  report  of  Secretary  and  Treasurer  Rich- 
ardson was  read  and  showed  the  finances  of  the 
association  to  be  all  right. 

John  W.  McNamara,  president  of  the  Albany 
street  railway,  read  the  paper  of  the  day  on  "An 
Electric  Street  Radway  Mot'  r."  The  paper  is 
as  follows  : 

Soon  after  the  road-bed  of  the  Albany  railway 
was  completed  and  during  the  summer  of  1864, 
when  the  directors  and  projectors  of  that  road 
often  saw  four  horses  vainly  endeavori  ig  to  draw 
the  passengers  contained  in  a  twtlve-foot  car  up 
a  grade  of  eight  per  cent  on  State  street  their  at- 
tention was  very  naturally  turned  to  the  solution 
of  the  problem  of  transmitting  the  power  of 
steam  to  the  car. 

Device  after  device  was  tried,  but  all  proved 
.  failures,  but  still  the  directors  never  lost  hope 
that  at  some  time  the  problem  would  be  solved. 
The  successful  use  of  the  cable  in  San  Francisco 
stimulated  the  stockholders  to  an  effort  to  se- 
cure capital  enough  to  construct  a  cable  road  ; 
but  the  large  amount  of  capital  necessary  to  lay 
a  cable  road,  and  the  want  of  faith  in  its  work- 
ing in  this  climate  during  the  winter  months, 
proved  formidable  obstacles. 

More  than  twenty  years  had  passed  since  the 
road  was  opened,  and  horses  were  still  being 
used  to  draw  the  cars,  when  the  attention  of  the 
managers  of  the  road  was  called  to  certain  ex- 
periments made  by  Mr.  Leo  Daft,  who  had  for 
many  years  been  a  resident  of  two  adjacent  coun- 
ties. Those  of  the  managers  who  saw  what  the 
Daft  electric  motor  did,  felt  that  the  day  of  eman- 
cipation for  the  State  street  car  horses  was  rapidly 
drawing  nigh.  The  experimental  roads  which 
are  familiar  to  us  all  were  earnestly  examined, 
and  the  time  when  the  obstacles  to  smooth  ope- 
ration would  be  overcome  hopefully  expected. 

The  time  came  much  sooner  than  the  most 
sanguine  of  us  dreamed  of  ;  Baltimore,  Scranton, 
Meriden,    Richmond,    Hartrord  and  Boston  fol- 


lowed in  rapid  succession,  Scranton  and  Meriden 
demonstrating  that  it  was  po-sible  to  operate 
electric  motors  in  winter.  Our  sister  city,  Troy, 
joined  the  electric  band,  and  our  s's'er  company, 
the  Watervliet  Turnpike  and  R-aihoad  Company, 
also  contracted  for  electric  equipment,  before  the 
Albany  company  could  determine  which  of  five 
systems  was  the  best  and  make  a  contract.  It 
was  finally  made  with  the  Thomson-Houston 
Electric  Company,  on  the  3d  day  n'  November, 
1889,  and  cars  began  running  on  the  State  street 
line,  April  28,  1890,  and  on  May  1st,  all  the 
horses  on  that  line  were  withdrawn. 

None  of  our  drivers  had  had  any  training  until 
the  eveiiing  of  April  27,  1890,  yet  we  were  able 
to  begin  running  schedule  trips  with  three  cars 
the  next  day.  Over  four  months'  experience 
has  taught  us  that  the  electiic  motrr  is  efficient 
and  reliable.  We  have  yet  to  learn,  by  experi- 
ence, that  it  will  ascend  State  street  an  eight  per 
cent,  grade,  at  the  rate  of  five  miles  per  hour  in 
winter,  as  it  has  during  the  summer.  We  have 
also  to  learn,  by  experience,  for  it  seems  to  be 
impossible  to  learn  it  in  any  ether  way,  whether 
operating  cars  by  electricity  is  more  economical 
than  by  horses. 

At  the  time  of  the  introduction  of  the  e'ectric 
motor,  the  ordinary  street  car  drawn  by  horses 
was  the  most  convenient  vehkle  in  public  use. 
It  was  easy  to  enter  one  and  easy  to  alght  from 
one.  The  various  makers  have  vied  wth  each 
other,  until  one  was  able  to  step  as  easily  from 
the  street  into  a  car.  as  he  could  ascend  two 
steps  of  his  own  stairs.  The  early  builde-s  of 
electric  cars  endeavored  to  rrt<dn  tfrs  feature  of 
the  street  car,  and  placed  the  motor  proper  on 
the  car,  communicating  motion  to  the  axles  by 
means  of  sprocket  chains  and  wheels  ;  but  the 
mechanical  difficulties,  and  the  noise  made  by 
the  chains  and  wheels  led  to  their  abandonment, 
and  the  motor  or  motors  were  then  placed  on 
the  axles  and  under  the  car,  where  we  find  them 
to-day. 

At  fir-t  the  easy  of-access  feature  was  retained, 
but  as  the  necessity  for  larger  motors  and  more 
room  for  them  became  apparent,  the  car  body 
was  gradually  raised  until  it  is  too  high  for 
childern  and  elderly  people  to  enter  readily,  and 
a  great  deal  of  time  is  consequently  used  in 
receiving  and  discharging  passengers. 

The  car  body  has  been  raised  at  the  expense 
of  comfort  without,  it  seems  to  me,  improving 
the  condition  of  the  motor.  It  is  st  11  under  the 
car  near  mud,  dust,  si  ow  and  slush,  and  is  as 
dithcu't  to  get  at  as  it  ever  wrs. 

With  these  exceptions  the  electric  motor  of  to- 
day is  well  nigh  perfect,  but  these  exceptions, 
as  time  goes  on,  will  become  more  seiiouj. 
When  the  novelty  of  being  regularly  and  rapidly 
canied  to  their  homes  and  places  of  business 
ceases,  then  the  passengers  will  call  attentic  n  to 
the  difficulty  of  entering  and  le avirg  cars. 

The  size  of  the  motor,  especial'y  for  use  on 
grades,  shou'd  not  exceed  the  standard — sixteen 
feet  for  box  cars  and  about  twenty-five  feet  for 
open  cars.  On  level  and  suburban  roads,  where 
the  headway  is  not  less  than  twenty  minutes, 
larger  cars  with  eight  wheels  might  probably  be 
economically  used  ;  but  for  populous  cities 
where  headway  is  less  than  five  minutes,  the 
old  standard  car  body  is,  in  my  opinion,  the 
best. 

How  the  motor  is  to  be  arranged  with  refer- 
ence to  the  car  body  so  as  to  admit  of  easi  ac- 
cess to  it  for  examination  and  repair  may.  or 
rather  must  be  left  to  mechanical  and  electrical 
engineers.  That  we  will  continue  to  drag  them 
in  the  dust  and  mud  very  long  I  cannot  believe. 
I  think  the  opinion  of  all  who  are  unprejudiced 
is,  that  the  overhead  single  trolley  under  contact 
systems  are  the  most  reliable  and  efficient.  With 
good  overhead  construction  the  loss  of  power  in 
transmission  is  but  slight,  and  the  conductors  are 
always  where  they  can  be  seen  and  kept  in 
place. 

The  ideal  motor  is  one  which  is  independent 
of  every  other  motor  or  other  engine,  and  con- 
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tains  everything  necessary  to  make  it  go.  This 
motor  exis's  ani  seems  to  work  fairly  well  on 
graces  of  not  mo  e  than  five  per  cent.  :  but  that 
it  is  capable  of  doing  the  work  now  being  done 
by  mo  ors  of  overheid  systems  is  still  problem- 
a  ical.  Ho»ever,  as  we  have  a'ready  witnessed 
such  wonders  in  propellng  cars  by  electricity, 
m  iy  we  not  hope  for  a  storage  battery  electric 
car  which  shall  be  t qiul  to  any  now  in  use  ? 

We  are  justified,  I  think,  in  recommending  to 
all  who  think  of  changing  from  horse  to  electric 
motors,  or  to  all  who  think  of  building  new 
roads,  the  overhead  single  trolley  system.  All 
the  manufactu-ers  of  motors  and  generators  have 
their  systems  in  use  in  cities  which  can  be 
readily  visited,  and  the  merits  of  all  can  be  com- 
pared. 

The  question  as  to  whether  the  electric  motor 
is  as  economical  as  the  horse  car  cannot  yet  be 
answered  and  need  not  be  answered.  Just  as 
certainly  as  the  horse  car  supplanted  the  omni- 
bus, the  electric  motor  will  supplant  the  horse 
car.  The  horse  car,  however  economical  must 
go,  and  the  electric  motor,  no  matter  how  ex- 
pensive, must  come. 

Frank  J.  Rogers  explained  the  Short  electric 
system,  which  he  represents.  This  is  the  system 
being  introduced  in  Rochester.  A  number  of 
questions  were  asked  by  the  members  and  an- 
swered by  Mr.  Rogers. 

Edward  E.  Higgins  representing  the  Edison 
General  Electric  Company,  explained  that  com- 
pany's system,  and  also  answered  all  questions 
asked.  Mr.  Higgins  made  many  friends  for  his 
sys'em. 

Norman  McCarthy  spoke  on  the  merits  of  the 
Thonmon-Houston  system. 

A  general  discussion  of  street  railroad  and 
electric  questions  followed. 

The  secretary  then  read  the  fol'owing  letter, 
dated  New  York: 

J.   B.   T.alt avall,  Esq., 

Business  Manager  Electric  Age. 

Dear  Sir. — The  enclosed  pamphlets  will  ex- 
plain themselves.  I  understand  that  it  is  your 
intention  to  attend  the  convention  of  street  rail- 
rotd  companies,  to  be  held  in  Rochester  on  the 
1 6th.  If  you  see  no  objection  to  do  so,  I  will 
thank  you  to  call  the  attention  of  the  convention 
to  the  subjjct  of  this  pamphlet  and  see  if  they 
will  kind  y  take  favorable  action  endorsing  the 
bill  printed  in  the  pamphlet.  Your  co-operation 
in  this  matter  and  the  action  of  the  convention 
will  be  highly  appreciated  by 

The  National  Electric  Light  Assn. 

Allen  R.  Foote,  Secretary. 

Mr.  YVm.  Richardson,  of  Brooklyn,  N.  Y. , 
moved  that  Mr.  Fuote's  suggestion  be  adopted 
and  he  further  moved  that  it  be  the  sense  of  the 
association  that  dngress  pass  the  bill,  and  that 
the  secretary  of  the  association  be  instructed  to 
write  each  senator  and  member  of  Congress, 
urgmg  favorable  action  thereon.  The  bill  reads 
as  fol  ows : 

Be  it  enacted  by  the  Senate  and  House  of  Repre- 
sentatives of  the  United  Stales  of  America  in 
Congress  assembled,  That  for  the  purpose  of  ren- 
dering the  investigation  of  the  electrical  in- 
dustries by  the  eleventh  census  thorough  and 
complete  in  every  detail,  the  Superintendent  of 
Census,  under  the  direction  of  the  Secretary  of 
the  Interior,  is  hereby  authorized  and  directed 
to  make  such  sub-divisions  of  the  subject  as  may 
seem  to  him  advisible,  and  to  associate  with  the 
special  agent  now  commissioned  to  investigate 
the  manufacture  of  electrical  apparatus  and 
supplis  and  their  uses,  as  special  expert,  the 
ablest  person  whose  services  can  be  secured  to 
write  the  statement  for  each  sub-division  so 
made,  subject  to  the  supervision  of  said  special 
agent;  and  the  sum  of  fifty  thousand  dollars,  or 
so  much  thereof  as  may  be  necessary,  is  herebv 
appropriated,  out  of  any  money  in  the  Treasury 
not  otherwise  appropriated. 

The  interference  of  electrtc  railroad  with  tele- 
phone wires,  and  methods  of  preventing  this, 


were  considered.  On  the  latter  question,  F.  R. 
Chinnick  of  the  Edison  company,  and  who  was 
formerly  connected  with  telephone  companies 
in  New  York  and  elsewhere,  was  heard,  and 
explained  methods  of  preventing  the  trouble. 

Officers  for  the  ensuing  year  were  elected  as 
follows  :  president,  Daniel  F.  Lewis,  Brooklyn  ; 
first  vice-president,  John  N.  Beckley.  Rochester; 
second  vice-president,  John  S.  Foster,  New 
York  ;  secretary  and  treasurer,  William  J.  Rich- 
ardson, New  York  ;  executive  committee,  John 
N.  Partridge,  Brooklyn,  Charles  Cleminshaw, 
Troy  ;  C.  Densmore  Wyman,  New  York. 

At  i  o'clock  an  adjournment  was  taken,  after 
which  the  members  had  luncheon  at  the  Roches- 
ter Club  house.  A  trip  to  Charlotte  over  the 
electric  road  followed,  and  in  the  evening  the 
members  were  entertained  at  the  Genesee  Yalley 
Club  house.  The  entertainment  of  the  members 
while  in  this  city  was  conducted  by  Secretary 
Beckley  of  the  Rochester  Railway  Company. 

The  members  present  were  :  John  W.  Mc- 
Namara,  Albany  ;  Wm.  Richardson,  W.  J.  Rich- 
ardson. Dan'l  F.  Lewis,  E.  W.  Bliss,  Jno.  A.  Part- 
ridge, Brooklyn ;  Parker  Norton.  Henry  M.Watson, 
Buffalo;  C.  Dinsmore  Wyman.  George  Green, Chas. 
P.  Emmons,  Dan'l  B.  Hasbrouck,  New  York  ;  Jno. 
N.  Beckley,  Arthur  G.  Lutchford,  Rochester  ; 
Chas.  Cleminshaw,  Troy. 


Car  Wheel  and  Axle  Co  ,  of  New  York  City,  was 
also  present  to  explain  the  merits  of  his  late  im- 
proved truck. 

Captain  W.  L.  Candee  was  on  hand  represent- 
ing the  well  known  Okonite  wire  and  making 
many  acquaintances. 


INCANDESCENT   LIGHTING. 


We  illust  ate  herewith  a  dynamo  which  is 
known  as  the  Thomson-Houston  Incandescent 
Dynamo.  It  is  orthe  direct  system  type  and  is 
placed  where  all  the  lighting  is  done  by  incan- 
descent lamps. 

The  regulation  of  this  machine,  which  is  ab- 
solutely automa'ic,  is  not  accomplished  by 
means  of  external  resistances,  which  necessitate 
so  much  attention,  as  in  other  systems,  but  is 
effected  by  means  of  inclined  series  coils  dis- 
posed around  the  armature. 

It  is  absolutely  indispensable  that  a  dynamo 
f  >r  such  work  shall  maintain  a  constant  pressure 
on  the  lines,  no  matter  what  the  load  may  be, 
and  the  fact  that  this  requirement  is  most  em- 
phatically complied  with  in  this  dynamo,  makes 
it  especially  adapted  to  use  where  the  dynamo 
can  receive  only  the  occas;onal  attendance  of 
the  one  who  has  it  in  charge. 


THOMSON- HOUSTON    DYNAMO    FOR    INCANDESCENT    LIGHTING. 


The  visitors  and  supply  men  present  were  : 
E.  V,  Cavell  of  Chicago  ;  E.  E.  Higgins,  Edw. 
Caldwell,  F.  L  Blanchard,  F.  R.  Chinnock,  C. 
B.  Fairchild,  W.  L.  Candee,  J.  B.  Taltavall,  E. 
Peckham,  New  York. 

The  Rochester  people  could  not  have  done 
more  to  make  the  visit  of  the  delegation  to  that 
beautiful  city  more  agreeab'e  and  pleasant.  Mr. 
J.  N.  Beckley,  secretary  of  the  Rochester  Rail- 
way Company,  proved  to  be  one  of  the  jolly 
good  fellows,  and  every  man  left  Rochester  with 
the  impression  that  Mr.  Beckley  and  his  friends 
are  highly  deserving  of  their  prospeiity. 


With  this  system  of  regulation,  a  large  propor- 
tion of  the  lghts  may  be  extingushed  without 
causing  the  annoyance  of  spaiking  and  cutting 
at  the  brushes,  so  noticeable  with  sime  systems. 
Neither  i-  the  brilliancy  of  the  lamps  caused  to 
vary,  a  fact  which  has  much  to  do  with  their 
long  life.  The  dynamo  has  to  be  oiled  and 
cleaned  as  does  any  other  piece  of  machinery, 
and  there  are  other  details  of  its  operation  with 
which  an  ordinary  mechanic  cannot  easily  fa- 
miliarize himself.  This  type  of  dynamo  is  made 
in  nine  sizes,  from  30  to  400  lights' capacity,  and 
each  dynamo  furnishes  current  for  ten  lights  of 
16  c.  p.  to  1 -horse  power  consumed. 


At  the  Steet  Railway  Convention  held  at 
Rochester,  the  Thomson-Houston  Electric  Co., 
Short  Electric  Co.  and  the  General  Edison  Elec- 
tric Co.  were  all  ably  represented  by  gentlemen 
who  proved  to  be  good  talkers.  The  street  car 
people  cross-examined  the  three  representatives 
for  about  an  hour  and  a  half,  during  which  time 
they  secured  all  the  points  they  were  after.  It 
is  needless  to  say  the  three  companies  will 
profit  by  this  meeting. 

Mr.  E.  Peckham,    representing   the    Peckham 


The  Cincinnati  Corrugating  Co..  cf  Piqua 
Ohio,  by  means  of  their  special  machinery,  are 
now  corrugating  sheets  as  heav>  as  No.  12.  and 
in  lengths  up  to  10  feet,  for  which  there  has 
been  such  a  demand  in  engineering  and  build- 
ing circles,  for  special  construction.  The  atten- 
tion of  architects  and  builders,  generally,  is 
called  to  this  as  a  new  feature  in  special  con- 
struction and  it  will  no  doubt  be  appreciated, 
especially  for  arches. 


THE    ELECTRIC,  AGE. 


EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELFCTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Sept.    20,  1890. 

Mr.  D.  J  Cartwright,  the  well-known  elec- 
trical inventor  will  spend  a  deserved  vacation 
of  two  weeks  at  Willow  Dale,  Mass. 

S.  B.  Paine  of  the  firm  of  Paine  &  Francis,  has 
been  appointed  sole  agent  for  the  sale  of  Edison 
fittings  in  New  England. 

The  Newton  Aldermen  have  ordered  the 
Newton  Street  Railway  Company  to  remove 
the  r  tracks  from  the  side  to  the  centre  of  River 
street,  West  Newton. 

The  Fitchburg  Street  Raihvav  Company  peti- 
tioned the  selectmen  of  Lunenburg  for  permis- 
sion to  us;  electricity  as  a  means  of  propulsion 
on  its  lines  in  that  town. 

The  Rockville,  Conn.  Gas  and  Electric  Com- 
pany will  place  at  their  works  next  week,  the 
largest  gas  engine  ever  built  in  this  country.  It 
is  1,000  h.  p.,  and  weighs  30,000  pounds. 

The  electric  road  between  Great  Falls  and 
Dover,  N.  H  ,  is  completed,  and  cars  are  running 
every  forty  minutes,  with  extras  every  pleasant 
day  to  accommodite  the  crowds.  This  is  the 
first  elec  ric  road  in  New  Hampshie. 

The  Eastern  Electrical  Supply  and  Construc- 
tion Company  have  had  a  large  force  of  carpen- 
ters at  work,  and  the  fittings  in  their  commodious 
store  at  63  Oliver  street,  are  now  in  place.  They 
have  now  a  large  number  of  orders  to  fill,  and 
business  with  them  starts  with  a  boom. 

The  K'mball  Manufacturing  Co.,  manufacturers 
of  electrical  wood  work  have  purchased  a  large 
and  commodious  factory  in  Charlestown  where 
they  will  move  immediately.  By  the  move  the 
company  will  treble  their  capacity.  The  officers 
of  the  compiny  will  remain  as  now,  on  Portland 
st  ,  this  city. 

Stephen  E.  Birton,  of  the  Electric  Mutual  In- 
surance Com;>tny,  attended  the  Minneapolis 
convention.  Capt.  Brophy  of  the  same  com- 
pany, read  a  p  iper  at  the  convention  of  the  Fire 
Chiefs  at  Lawerence,  a  few  days  since  His  sub- 
ject was  "  The  best  method  of  handling  live 
electric  light  wires  at  a  fire." 

At  Lynn  the  L.  A  B.  R.  R.  Co.  has  made 
arrangements  for  a  temporary  electrical  plant  to 
give  it  a  lditio  lal  power  for  operating  the  lines 
it  is  now  equipping.  Two  generators  have  been 
pi  ice  1  in  the  reir  of  J.  G.  Brown's  factory  on 
Union  sr. ,  in  the  engine  room  of  the  Central 
Power  Co.  This  will  give  them  125  horse  power 
addi  ional.  By  three  weeks  more  they  expect 
to  have  four  cars  wired  ready  to  run  from 
Houghton  St.  to  Wyo  na.  By  next  fa'l  the  com- 
pany expects  to  have  its  whole  Lynn  system 
running  by  electricity.  President  Breed  esti- 
mates that  it  costs  $125  per  hour  to  run  electric 
cirs,  while  with  horses  the  expense  is  Si.  The 
electrics  will  run  eight  miles  per  hour  and  horses 
six.     This    he  thinks,  equalizes  the  expense. 

Dr.  Mason  of  the  Simplex  Electrical  Compiny, 
at  his  office  620  Atlantic  ave.,  this  city,  proudly 
exhibits  a  piece  of  simplex  wire  that  had  been 
for  four  years  in  the  dye  house  of  the  Riverside 
Worsted  Mills,  at  Providence,  R.  I.,  and  which 
was  yet  perfect,  a'though  exposed  to  hot  steam 
heav.ly  impregnated  with  acid  for  ten  hours 
ea:h  day  during  thit  time.  Samples  of  other 
wires  used  in  the  same  place  and  for  a  shorter 
perio  1  were  a'so  shown  but  the  insulation  was 
either  destroyed  altogether  or  rendered  entirely 
worthless,  and  the  wire  affected  so  that  it  was 
broken.  The  screws  which  hell  the  procelains 
on  which  the  wire  was  fastened  were  also  shown 
an  1  th  ■  effect  of  the  hot  steam  and  acid  can  but 
be  judged  when  it  is  said  that  nothing  was  left 
of  the  screws  but  a  streak  of  rust.  These  sam- 
ples together  with  a  large  order  for  more  "  sim- 
plex" were  sent  unsolicited  by  Herbert  Wiswall, 
one  of  the  officers  of  the  Riverside  Company. 


The  Standard  Electric  Company  of  .Vermont 
have  just  completed  the  installation  of  the  fol- 
lowing isolated  plants  :  Republican  Piess  Asso- 
ciation, Concord,  N.  H.,  300  lights  ;  A.  W.  Sul- 
loway,  Franklin  Fall*,  N.  H.,  300  lights  ;  Winni- 
piscogee  Paper  Co.,  Franklin  Falls,  N.  H.,  100 
lights;  National  Needle  Works,  Springfield, 
Mass.,  300  lights  ;  Cardiff  Mills,  Millbury,  Mass., 
300  lights.  This  company  has  the  contracts  for 
and  are  now  installing  a  large  number  of  isolated 
plants  throughout  New  England, 

Lynn. — Work  upon  the  foundation  of  the 
Thomson-Houston's  new  factory  commenced 
this  week.  The  castings  for  a  2,400  light  dy- 
namo machine  are  in  Factory  K  ready  to  be  as- 
sembled. This  will  be  260  horse-power,  ten 
more  than  that  of  the  big  generator  now  being 
tested  in  the  welding  works. 

The  company  has  placed  an  experimental  con- 
duit between  its  electrical  railway  tracks  on 
Federal  stieet.  It  is  a  Thomson-Houston  inven- 
tion, embodying  the  ideas  of  several  heads. 
The  overhead  system  is  favored  by  the  company, 
but  they  propose  to  be  so  well  prepared  that 
they  can  lay  conduits  in  cities  where  the  drain- 
age is  such  as  to  make  it  practicable. 

Rudolph  M.  Hunter  has  patented  a  device  for 
electric  railways  consisting  of  the  usual  combi- 
nation of  an  electric  conductor,  an  electrically 
propelled  vehicle,  a  conttct  device  consisting  of 
a  part  hinged  or  flexibly  connected  to  the  vehicle 
and  laterally  movable  at  its  free  end  to  or  from 
the  conductor  spring  devices  to  hold  it  in  the 
line  of  travel  and  contacts  on  the  free  end  mak- 
ing connection  with  the  conductor.  Another 
pitent  of  Mr.  Hunter's  covers  in  an  electric 
railway.  A  slotted  conduit  of  considerable 
depth,  a  movable  metallic  plate  adapted  to  be  se- 
cured across  the  conduit  near  the  top,  connect- 
ing the  side  walls  thereof,  upwardly  extending 
insulators  carried  by  said  cross  plates,  and  a 
working  conductor  electrically  independent  of 
the  cross  plate. 

C.  J.  Van  Depoele's  new  reciprocating  electric 
drill  is  working  very  satisfactorily.  He  has 
shown  great  ingenuity  in  his  invention,  having, 
by  a  peculiar  arrangement  of  brushes  harnessed 
the  alternating  currents  of  the  usual  type  of 
dynamo,  so  as  to  secure  the  necessary  recipro- 
cal action  in  the  drill.  The  whole  apparatus  is 
an  assured  success.  The  only  work  now  in 
progress  is  the  perfecting  of  certain  accessories. 
Tripods  and  other  devices  to  hold  the  drills  when 
in  actual  operation  in  the  mines  have  yet  to  be 
built.  It  will  be  a  year,  some  time  during  the 
present  month,  since  Mr.  Van  Depoele  secured 
the  services  of  Electrician  Fiego  and  com- 
menced the  construction  of  his  first  drill  at  his 
home  on  Highland  square.  If  the  manufacture 
of  the  drills  had  commenced  at  this  time  he 
would  not  have  been  able  to  supply  the  demand 
already  made  for  these  machines.  The  industry 
is  bound  to  become  one  of  great  importance. 

The  pith  of  the  paper  read  by  Capt.  Wm. 
Brophy  at  the  meeting  of  the  Massachusetts  State 
Firemen's  Association,  in  Lawerence,  September 
12,  He  began  by  alluding  to  the  dangerous 
elements  of  the  electric  currents.  "The  law  of  the 
electric  current  is  as  simple  as  hydraulic  power, 
and  to  any  one  of  ordinary  intelligence,  it  would 
be  a  foolhardy  attempt  to  grasp  the  wire  of  a  fifty 
horse  power  engine.  It  would  be  equivalent  to 
attempting  to  stop  a  35  horse  power  engine." 
He  drew  a  diagram,  showing  the  simple  circuit 
of  arc  lights,  the  generation  and  retu'n  circuits, 
then  arc,  the  volt,  the  unity  system  and  the 
ampere,  and  explained  the  pressure  <>n  arc 
lights  and  the  amount  of  friction  caused  by  their 
maintenance  to  grasp  a  wire,  or  to  be  cut  or 
broken  would  undoubtedly  cause  instant  death, 
and  metal  cutters  with  wooden  handles  should 
not  be  used.  The  electric  current  would  send 
about  3  1 -10  horse  power  through  a  person's 
body,  which  is  all  he  could  resist.  Wires  that  go 
into  stores  supplying  a  few  lights  would    not 


produce   fatal   results.      Perfect   freedom   from 
metallic  circuits  is  necessary. 

He  spoke  of  the  dangers  attending  coming  in 
contact  with  dead  wires  :  "The  careful  superin- 
tendent of  electric  wires  will  be  careful  to  remove 
every  possible  cause  of  danger.  Theie  is  no 
danger  from  wires  which  furnish  incandescent 
lights  for  houses.  I  would  advise  that  the  wires 
sha'l  be  placed  under  the  control  of  the  fire 
department,  when  fires  occur  and  switches 
provided  in  localities  where  the  engineers  could 
cut  off  the  current  when  necessary.  Do  not  go 
between  parallel  wires  if  you  can  avoid  doing 
so.  When  cutting  wires  use  insulated  cutters 
and  wear  gum  boots.  The  trolley  wires  are 
more  dangerous,  and  much  care  should  be  used 
in  meddling  with  them.  It  would  be  extremely 
disastrous  to  a  peison  to  interfere  with  them. 
Electric  cars  have  come  to  stay,  but  time  will 
make  the  dangers  less  than  they  are  now. 
Accidents  have  gradually  decreased,  and  will 
become  less  in  the  future." 

W.  J.  P. 

NEW  ELECTRIC  CONVERTER. 


Mr.  George  Westinghouse  has  recently  been 
awarded  a  patent  for  an  Electrical  Converter 
which  is  described  as  follows  : 

The  combination  of  primary  and  second  iry 
conductors  enables  to  be  placed  a  core  of  soft 
iron  plates  circular  in  form,  each  plate  having 
two  openings  for  receiving  the  coils,  the  metal 
about   each   opening   being   cut   apart,   and   a 


NEW  ELECTRIC  CONVERTER. 

cylindrical  inclosing-case  for  the  same.  Pro- 
vision is  made  also  for  a  co^e  of  circular  soft 
iron  plates  or  disks,  and  an  inclosing  tube  of  soft 
iron,  also  a  core  of  soft  iron  cylindrical  in  form 
and  composed  of  thin  plates,  in  combination 
with  a  lamp-post  of  iron,  having  a  cylindrical 
opening  containing  the  same  and  in  magnetic 
connection  therewith. 


In  a  circular  issued  by  T.  W.  Ness,  the  well- 
known  electrical  establishment  of  Montreal, 
Que.,  our  leading  editorial  on  the  telephone 
which  appeared  in  the  issue  of  Sept.  13th,  is 
printed  in  full.  This  establishment  manufactures 
telephones  of  all  descriptions,  as  it  is  well  known 
that  the  Bell  people  have  no  patents  in  Canada. 

The  subject  of  electric  train  lighting  is  still 
giving  the  railroad  magnates  something  to  talk 
about.  They  desire  the  electrical  people  to  solve 
the  question  for  them.  They  desire  very  much 
to  have  their  trains  lighted  by  electricity  and 
hope  soon  to  have  some  simple  and  feasable  plan 
brought  to  their  notice.  They  appear  to  think 
the  placing  of  a  dynamo  on  a  train  is  too  great  an 
expense,  for  the  reason  that  an  electrical  engineer 
must  accompany  each  train. 

The  annual  convention  of  the  American  Street 
Railway  Assocation  will  be  held  at  Buffalo,  N.  V. , 
October  15,  16  and  17th.  It  promises  to  be  an 
important  meeting.  A  great  deal  of  time  will 
be  devoted  to  the  electric  motor  and  many  in- 
teresting exhibits  will  be  shown. 

If  has  been  asserted  by  numerous  newspapers 
that  a  Judge  in  New  Vork  city  had  recently  de- 
cided in  a  case  before  him  that  a  contract  made 
by  telegraph  was  not  binding  When  asked  how 
he  could  possibly  make  such  a  ruling,  he  re- 
plied that  he  had  never  made  any  such  decision. 
He  added,  "  I  never  in  that  or  any  other  case 
made  a  rule  that  contracts  by  telegraph  were 
not  valid." 


THE.ELECTRIC    AGE. 


ELECTRICAL  PATENTS  ISSUED  SEPT.  19™, 


■*35> 9^7-  Electric  Lamp.  William  D.  Graves. 
Cleveland,  Ohio,  assignor  of  one-ha'f  to  Frank 
J.  Stafford,  same  place.      Filed  Apr.  30,  189c. 

-  j  982.  Regulator  for  Dynamo-Electric  Ma- 
chines. William  Stanley.  Jr.,  Great  Barrington, 
Mass.  Filed  Oct.  17.  1888:  Renewed  Apr.  26, 
1S90. 

435*9&3-  Electrical  Traction  Apparatus.  Wil- 
liam Stephens,  Santa  Rosa,  Cal.  Filed  Mar.  21, 
1S90. 

985.  Rheostat  Frank  Thone,  Oskaloosa, 
assignor  to  the  Hawkeye  Electric  Manufacturing 
Company,    Davenport,    Iowa.      Filed   Aug.    1, 


NO.    435,982.        REGULATOR    FOR    DYNAMOS. 

436,031.  Electrolyte  for  Galvanic  Pattenes. 
Frank  K.  Irving  and  Frederick  M.  Hill, 
Brooklyn,  assignors  of  one-third  to  Theodore 
W.  Bayaud,  New  York.  N.  Y.  Filed  Jan.  3, 
1890. 

436,023.  Electric  Detonator  or  Primer. 
Henry  J.  Smith,  Pompton,  N.  J.  Filed  Dec.  14, 
1889. 

436,030.  Electric  Burglar  or  Automatic  Fire 
Alarm.  Edmund  R.  Wilder,  Kansas  Chy,  Mo. 
Filed  Nov.  29,  1  8f 

436,050.  Secondary-  Battery  Plate.  Thomas 
P.  Whittier,  Saginaw,  Mich.  Filed  May  24, 
1890. 


Motte  C.  Atwood.  St.  Louis.  Mo.,  assignor  to  the 
Atwood  Electric  Company,  same  place.  Filed 
May  i".  1 590. 

436.119.  Electric  Soldering-iron.  Charles 
E.  Carpenter,  Minneapolis,  Minn.,  assignor  to 
the  Carpenter  Nevens  Electro-Heating  Company, 
same  place.     Filed  June  21,  1S90. 

436.120.  Insulator  Bracket.  H.  Eugene 
Chubbuck.  Spiingfield,  Ohio.  Filed  Nov.  4, 
1889. 

436,122.  Double-Pole  Snap-Switch.  Howard 
H.  Crowell,  Syracuse,  N.  Y.  Fi'ed  May  22, 
1890. 

436.125.  Electric  Lighting  and  Healing  Ap- 
paratus for  Elecric  Railways.  Mark  W.  Dewey. 
Syracuse,  N.  Y..  ass:gnor  to  the  Dewey  Cor- 
poration, same  place.     Filed  Mar.  14,  ir 

436127.  Electric  Motor.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.     Filed  May  2.1,  1S90. 

436,154.  Electric  Signal  for  Railroads.  Frank 
C.  Schroen,  Baltimore.  Md.      Filed  May  13.  1890. 

436,168.  Electric  Danger  and  Safety  Signal 
for  Rai  roads.  Edward  M.  Burt,  Paris,  111. 
Filed  Mar.  29.  1890 

436.191.  Rai  way  Signal.  James  Richard- 
son, Bayard.  Ohio.     Filed  May  26,  1890. 

436.200.      Electric  Converter.     George  West- 
inghouse,    Jr..    Pittsburg,    Pa.     Filed    Ian.    11, 
•- 

436.219  Electric  Yalve-Controller.  Harry 
W.  Deed*,  Indianapolis,  Ind,  Filed  Mar.  20, 
1890. 

436. 23S.  Lightning-Arrester.  George  D. 
Hoop,  Jackson,  Ohio.     Filed  July  7,  1890. 

43^.2-5.  Pulsating-Current-Batiery  System. 
Charles  J.  Yan  Depoele,  Lynn,  Mass.  Filed 
Apr.  9,  1890. 

436.276.  Adjustable-Current  Reciprecating- 
Engine  System.  Charles  J.  Yan  Depoele,  Lynn, 
Mass.      Filed  May  14.  1S90. 

436,2-7.  Electric  Power  Hammer.  Charles 
J.  Van  Depoele,  Lynn,  Mass.  Filed  May  23. 
1890. 


NO.   436,001.        ELECTROLYTE    FOR    BATTERIES. 

436.080.  Reciprocating  Snap-Switch.  Jacob 
S.  Gibbs,  Manchester,  and  Charles  G.  Perkins, 
Hartford,  Conn.     Filed  March  3,  1890. 

436.087.  Cut  Out  for  Electrical  Translating 
Devices.  Charles  G.  Perkins,  Hartford,  Conn. 
Filed  Nov.  27,  1886. 

436.102.  Cable  Railway.  John  H.  Pendle- 
ton, Brooklyn,  assignor  to  the  Rapid  Transit  Cable 
Company,    New  York,    N.    Y.      Filed   Mar.    18 

436.104.  Cable  Railway.     John  H.   Pendle- 
ton, Brooklyn,  assignor  to  the  Rapid  Transit  Cable 
Company,    New  York.    N.    Y.     Filed  Mar.    :  - 
1890. 

436.105.  Grip  Mechanism  for  Cable  Rail- 
ways. John  H.  Pendleton,  Brooklyn,  assignor 
to  the  Rapid  Transit  Cab'e  Company,  New 
York,  N.  Y.     Filed  Mar.  27,  1890. 

436.106.  Cable  Railway.  John  H.  Pendle- 
ton, Brooklyn,  and  Cornelius  Tiers  and  Andrew 
Bryson,  Jr.,  New  York,  assignors  to  the  Rapid 
Transit  Cable  Company,  New  York,  N.  Y. 
Filed  June  19,  1890. 

436.107.  Electric  Switch.  Charles  G.  Per- 
kins, Hartford.  Conn.     Filed  Oct.  30,  1889. 

436,113.       Magneto-Electric    Machine.       La 


NO.  436,219,   ELECTRIC  VALVE  CONTROLLER. 


436,281.  Portelectric.  John  T.  Williams, 
Mount  Vernon.  N  Y.     Filed  Sept.  12,  i: 

436.316.  Electric  Incandescent  Lamp.  John 
S.  Potter,  Newton;  David  J.  Cartwright,  Boston, 
and  Benjamin  B.  Keyes,  Chelsea,  Mass. ;  said 
Cartwright  and  Keyes  assignors  to  said  Potter. 
Filed  July  5.  1S90. 


ON  UNITS  OF  LIGHT  AND  BRIGHTNE— 


BY  PROF.    DR.    LEONHARD  WEBER,    BRESLAl". 

I  'nil  0/  superficial  brightness  :  Impoitant,  but 
neglected.  Suppose  a  luminous  point  be  the 
source  of  light,  the  intensity  of  which  is,  I  sav. 
so  many  candles ;  then  at  the  distance,  d,  the 
quantity  of  light  which  falls  on  a  surface  (at 
right  angles  to  the  rays  of  light),  the  superficial 
area  of  which  is  a,  may  be  represented  by  q  = 
\a  d2.  But  if  we  take  into  account  the  superficial 
brightness,  or  brilliancy,  of  the  source  of  lisht, 
we  must  substitute  for  the  term  I,  or  intensity  of 
the  source  of  1'ght,  another  term — namely,  A  B., 
or  the  product  of  the  area  and  the  brilliancy  of 
the  source.  Similarly,  we  may  consider  the 
brilliancy  of  illumination  of  the  area  illuminated  ; 
and  this  brilliancy  (which  we  may  represent  by 

*  From  the  Journal  Jur  Gasbtleuchtung,  abridged. 


b)  is  found  by  dividing  the  quantity  of  light  fall- 
ing on  the  whole  of  that  area  by  the  area  itself : 
that   is.    b^qa.     Thus   we    have   three   simple 
algebraic  equations  connecting  the  terms  (.four 
statements:   thee  being   (1)   q=\a  d-  ;    (21    1  = 
AB  :  (3)  b=q  a.     To  use  these  equations  it  will 
be  necessary  to  fix  our  units  of  reckon. ng.     Sup- 
pose we  use,  as  the  un.t  of  bright  or  illun  irated 
area,  the  square  centimetre,  and  as  the  unit  of 
distance  the  metre,  thtn   the   second   equation 
shows   that   ihe   brilliancy   B   of  an    extended 
souice  of  l:ght  is  unitv  when  it  gives  as  much 
light  per  square  centimetre  (off  its  own  area)  as 
a  luminous  point  of  unit  inten.-ity  would  give  at 
the  same  distance  ;  and  by  combining  equa  ions 
(1)  and  (3)  above  we  get  the  equation  ;  =  I  ./, 
which  means  that  the  brightness  of  the  illumin- 
ated su'face  is  unity  when  it  gets  as  much    ight 
from  the  source  as  it  would  have  got  from  a  unit 
source  of  1  ght  at  one  metre  distance  ;  this  being 
the   basis   of    mea-uiing   illumination,    as    dis- 
tinguished  from   light,  in    *•  metre  cand  es  "  (or 
"foot  candles").     If  we  start  fiom  a  unt  of  bril- 
liancy instead  of  a    unit  of  intensity   we    will 
arrive  at  corre?ponding  \alues,  but  in  every  case 
we  must  distinguish  between  the  actual  in  en-ity 
of  a  source  of  light,  or  quantity  of  light,  filling 
on  an  illuminated  area  on  the  one  hand,  and  the 
br  lliancy  of  the  source,  or  brilliancy  of  illumin- 
ation, on  the  other.     Now,  the  great  difference 
between  the  platinum  unit  and  the  candle  is  that 
the  latter  is  a  standard  of  actual  intensity  only  ; 
while  the  former,  since  it  defines  the  area  of  the 
source,   is  a  standard  both  of  intensity  and  of 
brilliancy.     The  amyl-acetate  lamp  gives  a  flame 
of  about  2.27  sq.  cm.   in  effective  area  :  so  that 
its   actual    lighting   power   being    so-and-so   in 
platinum  units,  its  brilliancy  will  be  less  in  the 
ratio  of  2.27  to  1. 

The  range  of  brightness  or  brilliancy  is  ex- 
treme.    A  sheet  of  printed  paper  which  we  can 
just  read  is  some  thousind  millionfold  less  bright! 
an  object  than  the  sun   at   noonday :    but   the. 
estimation  of  brightness  is  a  matter  of  increasing 
importance,  boh  with  regard  to  the  source  of 
light  and  to  iluminated  objects  :  and  tl.e  use  of 
andard  of  brightness  will  help  to  m?ke  clear 
our  comparisons.     From  this  poii  l  of  view,  the 
actual  1  ght  from  a  platinum  unit  1  eing  about  20 
times  that  of  an   amyl-acetate  lamp-flame,  and 
the   area   of  that  flame   being   2  27  sq.    cm.  the 
brightnecs  of  the  platinum  may,  if  we  please,  be 
represented  as   20  in   amyl  acetate  unit-,    and 
that  of  the  flame  it-elf  as  0.4.     On  the  same  basis; 
the  brightness  of  the  sun  is  about  160.000.  than 
of  the  sky  o.  1  to  1,  that  of  a  printed  paper  whicH 
we  can  barely  read  0.00006,  and  that  of  a  bartlj 
visible  surface  o.cococoi. 

A  convenient  subsioiary  unit  of  comparison  is 
the  brightness  of  a  1  iece  of  white  paper  at  a 
tance  of  one  metre  frcm  a  unit  source  of  1  ght, 
and  itself  serving  as  a  source  of  1'gh',  the  bril- 
liancy of  which   may  be   taken  as  a  standard. 
But   perfectly   white   matt   surfaces   cannot   bd 
obtained,  and  only  approx  mate  results  could  be 
reached  in  this  way.      It  might  also  be  rf  trreat 
advantage  to  use  multiples  of  ihe  unit  of  brightT 
necs,  micro-  and  macro-units,  as  is  now  done 
with  other  units  of  measurement. 

If  the  amyl-acetate  lamp  be  adhered  to.  it 
might  be  used  as  a  unit  standard  of  brightness 
by  taking  only  one  sq.  cm.  of  the  flame ;  thea 
other  flames  would  be  equally  bright  if  one  sqi 
cm.  emitted  the  same  quantity  of  light,  and  so 
on  in  proportion 

The  following  data,  partly  obtained  in  th« 
laboratory  here,  and  party  due  to  Dr.  Michalke, 
Trebnilz.  will  illustrated  this  matter. 

For  red  light  (wave-length  =  640  ten  millknthi 
of  a  centimetre)  1  pt.  unit=i5.75  amyl-flam<Sj 
for  green  light  (w.  -1.  =  541)  1  pt  un  :  =  : :  4  amyl- 
flames.  Sperm  candle  =  1. 12  am\l  flame  (Weber) 
1 . 1 7  (Liebemhal).  Yjolle  makes  the  pt.  unil 
equal  in  respect  of  white  light  to  iS  5  spern 
candles  ;  whence  it  would  be  equal  to  20  _  amyl 
fhmes  (Weber)  or  21.6  (Liebenthal)  :  "its  bright- 
ness will  therefore  be  to  that  of  the  amyl  acetat< 
lamp  flame  in  the  ratio  of  20. 7  to  0. 4.  or  S3  to  1  ] 
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WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IOOI  OPERA  HOUSE  BLOCK, 

Chicago,  Sept.  20,  1890. 

Georgetown,  Colo.,  is  to  have  electric  lighting. 
The  plan  contemplates  running  wires  to  Silver 
Plume  and  lighting  that  town  also. 

Mr.  W.  C.  Hayes,  Treasurer  of  the  National 
Carbon  Company  of  Cleveland,  Ohio,  wss  in  the 
city  looking  out  for  business  this  week. 

The  South  Chicago  Avenue  and  Jackson  Park 
Street  Railway  Company  has  been  incorporated 
by  Ira  Holmes,  David  J.  Lake  and  Charles  D. 
Cole. 

Basebvll  in  Well  Insulated  Hands. — A  lively 
game  of  baseball  was  played  at  Washington 
Park,  on  September  131I1,  by  the  Okonites,  of 
the  Central  Electric  Company,  and  the  Kerites, 
of  the  Western  Electric  Company,  resulting  in  a 
score  of  28  to  9  in  favor  of  the  Okonites. 

Mr.  C.  A.  Cone  has  just  been  appointed  west- 
ern agent  for  the  Clark  Wires.  This,  in  addition 
1 1  a  fine  line  of  batteries,  cut-outs  and  specialties, 
and  the  agency  lor  the  Bixter  motor  will  give 
Mr.  Cone  an  excellent  opportunity  to  indulge  his 
well  known  propensity  for  "hustling." 

A  neat  circular,  in  three  colors,  printed  on 
heavy  coated  paper,  has  been  received,  calling 
attention  to  the  rawhide  pinions  of  which  the 
Electric  Merchandise  Company  make  a  specialty. 
These  pinions,  it  is  claimed,  will  wear  about  as 
long  as  those  made  of  metal  while  they  do  away 
entirely  with  the  objectionable  noise  made  by  the 
latter. 

An  electric  railway  will  be  built  connecting 
the  cities  of  Davenport,-  Rock  Island,  and  Moline, 
the  Thomson-Houston  system  being  employed. 
The  Illinois  Electric  Material  Company  have  cap- 
tured the  order  for  poles  for  this  equipment, 
amounting  to  2,500,  or  over  thirty  car  loads. 
This  is  one  of  the  largest  orders  in  this  line  ever 
given  for  street  railway  use. 

The  Western  office  of  The  Electric  Age  is  now- 
located  in  very  pleasant  quarters  at  1001  Opera 
House  Block  where  all  friends  and  members  of 
the  electrical  fraternity  will  find  themselves  wel- 
come. The  office  is  a  pleasant  room  on  the  tenth 
floor  and  commands  a  fine  view  of  one  of  our 
busiest  streets,  and  being  among  the  upper  ele- 
ments good  air  and  light  are  present  in  abun 
dance. 

A  new  invention  is  that  of  a  collapsible  railway 
cir  in  which  the  principle  of  air  cushions  is  ap- 
plied to  prevent  dangerous  accidents  in  case  of 
collisions.  The  car  will  be  in  two  compart- 
ments, one  larger  than  the  other  and  empty,  so 
that  when  a  collision  occurs  the  smaller  section 
will  be  forced  into  the  larger,  the  air  in  which 
will  act  as  a  cushion  and  relieve  the  occupied 
section  of  the  sudden  shock. 

The  Great  Western  Supply  Co.  have  just  re- 
ceived a  shipment  of  nineteen  deer  heads  from 
the  Yellowstone  National  Park.  They  are  fine, 
mounted  specimens,  and,  when  fitted  up  with 
lamps,  will  give  a  number  of  handsome  elkhead 
electroliers,  similar  to  the  one  which  we  spoke 
of  a  few  weeks  ago.  We  understand  that  the 
most  of  these  have  been  sold,  and  will  be  sent 
out  as  soon  as  they  are  wired  up. 

The  Pullman  Company  has  unsurpassed  facil- 
ities for  the  manufacture  of  street  cars.  They 
have  now  in  process  of  building  more  than  three 
hundred  cars,  all  for  use  on  electric  systems,  and 
have  twice  had  to  increase  their  facilities  in  this 
department  within  the  past  two  years.  They 
have  just  completed  the  equipment  of  an  elec- 
trical experimental  line,  of  about  one  mile  in 
length,  which  will  afford  excellent  opportunities 
for  testing  cars  as  they  are  turned  out  and  for 
experimenting  with  new  systems. 


The  Rock  Island,  Davenport  and  Moline  Rail- 
way, mention  of  which  was  made  in  a  former 
issue,  is  to  be  ready  for  operation  by  December 
first.  The  rolling  stock  will  consist  of  fifty  cars 
to  run  on  thirty-two  miles  of  track.  The  line 
will  cross  the  Mississippi  River  on  the  bridge  be- 
tween Davenport  and  Rock  Island.  The  Thom- 
son-Houston people,  who  are  to  furnish  the  elec- 
tric equipment,  take  no  little  pride  in  this  fact 
since  the  road  is  under  the  control  of  C.  B. 
Holmes,  the  street  railway  magnate  of  Chicago, 
and  the  selection  of  their  system  by  so  eminent 
an  authority  is  a  commendation  of  value.  The 
road,  it  is  said,  will  be  one  of  the  finest  in  the 
country. 

A  New  Incandescent  Lamp. — Prof.  Charles 
B.  Thwing  of  Evanston,  111.,  is  the  inventor  of 
a  new  lamp  which  is  to  be  p'aced  on  the  mar- 
ket by  the  Thwing  Electric  Company  of  this 
city.  This  company  has  just  been  organized 
with  a  capital  stock  of  $500,000.  Incorpora- 
tors: Wilber  J.  Andrews,  Charles  E.  Piper  and 
Charles  B.  Thwing.  The  new  feature  of  the 
lamp  is  the  filament  which  is  especially  adapted 
to  withstand  the  strains  of  high  candle-power 
lamps.  Lamps  of  300-candIe  power  have  been 
constructed  and  are  burning  with  a  consumption 
of  only  450  watts  of  energy,  or  about  \y2  watts 
per  candle-power.  In  small  sizes,  about  2^ 
watts  per  candle  power  is  required. 

New  Companies,  with  headquarters  at  Chicago: 
— Chicago  Electric  Supply  Company,  to  sell  elec- 
trical goods  and  patent  same ;  capital  stock 
$100,000. 

Stark  Car  Motor  and  Manufacturing  Company, 
to  manufacture  appliances  for  transportation  ; 
capital  stock  $25,000. 

The  Whiteside  and  Fuller  Electric  Manufactur- 
ing Company,  to  manufacture  electric  machinery 
and  appliances;  capital  stock,  $100,000. 

Electric  Railway  Supply  and  Construction  Co., 
to  manufacture  electrical  goods  ;  capital  stock, 
$100,000. 

Dyer  Light,  Heat  and  Power  Company,  of 
Illinois,  to  do  a  general  lighting,  heat  and  power 
business;  capital  stock,  2,000,000. 

The  visit  of  George  Westinghouse,  Jr.,  to  Chi- 
cago, last  week,  was  the  signal  for  the  an- 
nouncement, on  the  part  of  the  daily  papers,  of 
the  Westinghouse-Pullman  combination.  The 
parties  concerned,  however,  deny  that  there  is 
any  combination  or  will  be,  and  the  Pullman  peo- 
ple call  attention  to  the  fact  that  they  are  making 
in  their  shops,  at  the  present  time,  more  cars  for 
use  with  both  the  Sprague  and  Thomson-Hous- 
ton systems  than  for  use  with  the  Westinghouse. 
That  Mr.  Westinghouse's  visit  did  have  in  view 
the  locating  of  works  in  the  vicinity  of  the  Pull- 
man shops  is  not  denied  by  either  party  con- 
cerned. Such  an  arrangement  would  probably 
facilitate  the  street  railway  motor  work  which 
the  Westinghouse  company  has  recently  com- 
menced and  will  probably  be  an.  accomplished 
fact  in  the  near  future. 

The  Railway  Department  of  the  Westinghouse 
Company  have  their  new  offices  in  the  Pullman 
Building,  now  completely  set  in  order,  and  Mr. 
J.  L.  Barclay  is  quite  proud  to  show  them. 
They  are  well  lighted  and  beautifully  furnished, 
and  probably  no  finer  offices  can  be  found  in 
Chicago.  Mr  Barclay's  private  office  faces 
Adams  street,  from  which  it  is  separated  by  a 
glass  front.  It  is  also  lighted  by  a  handsome 
electrical  chandelier.  Another  large  and  beauti- 
ful room  is  set  apart  for  the  entertainment  of 
visitors,  and  here  a  phonograph  is  educated  to 
discourse  of  the  merits  of  the  Westinghouse  sys- 
tem, on  demand.  The  various  other  rooms  are 
arranged  for  convenience,  and  one  is  being  fitted 
up  with  a  complete  station  equipment,  and  will 
have  a  couple  of  trucks  with  motors  in  position, 
on  exhibition.  The  Westinghouse  Company  are 
to  be  congratulated  on  the  elegance  of  their  new 
quarters. 


The  Owens  Electric  Belt  and  Appliance  Co., 
have  an  exhibit,  at  the  Electrical  Exposition, 
which  attracts  considerable  attention.  In  the 
centre  of  their  space  a  covered  vehicle,  the 
sides  of  which  contain  advertising  matter,  runs 
upon  a  circular  track.  A  safety  bicycle  is  at- 
tached to  the  front  of  the  car.  The  motive 
power  is  from  three  Pumpelly  storage  cells, 
which  drive  a  C.C.C.  motor,  all  being  inside  the 
car.  A  display  of  the  various  belts  and  devices 
made  by  this  company  complete  the  exhibit. 

An  interesting  exhibit  is  that  of  a  geometrical 
wood  carving  machine,  the  invention  of  C.  L. 
Goehring,  of  Pittsburgh.  The  machine  weighs 
nine  tons,  and  its  use  is  the  carving  of  wooden 
panels,  wainscoting,  and  the  like.  A  thousand 
different  patterns  can  be  made  by  one  machine 
by  the  mere  adjusting  of  the  gearing.  The  ma- 
chine turns  out  from  the  rough  lumber  from  ten 
to  thirty  leet  of  finished  material  per  minute. 

F.   M.   I. 


ENGLUND'S  CENTRE  CURVE  INSULATOR. 


The  insulator  shown  in  the  accompanying 
cut  is  for  use  where  unusual  strains  have  to  be 
met.  The  managers  of  the  Electrical  Merchan- 
dise Company,  Chicago,  who  are  the  owners  of 
this  patent,  have,  during  the  past  few  years,  ex- 
perimented very  largely  with  a  view  of  secur- 
ing a  center  curve  insulator  which,  while  being 
neat  in  appearance,  would  have  the  requisite 
strength  needed  tor  all  demands. 

The  objection  to  those  heretofore  made  has 
been  that  to  get  the  needed  strength  it  has  been 
necessary  to  have  the  insulator  so  heavy  that 
it  has  been   unwieldy  to    handle  and  heavy  in 


CENTRE  CURVE  INSULATOR. 

appearance  on  the  line,  while  if  attempts  have 
been  made  to  lighten  it,  openings  have  had  to 
be  made  which,  fi  ling  with  rain  and  snow, 
have  destroyed  the  insulation. 

All  objections  are  done  awav  with  in  the  in- 
sulator illustrated.  Apparently  it  is  a  solid  but 
very  neat  coil  of  rubber  of  but  nine  inches  in 
length,  and  when  placed  on  the  line  is  scarcely 
discernible.  It  is  however  protected  on  the  in- 
side of  the  rubber  so  securely  that  it  will  stand 
any  strain  which  may  be  put  upon  it  even  to 
holding  /he  extreme  ends  of  the  line.  As  a  per- 
fectly reliable  device  both  for  strength  and  in- 
sulation, it  has  no  equal. 

Siamese  Telegraphs  and  Telephones. — The 
Siamese  telegraph  service  has  lately  been  con- 
siderably improved.  The  department  is  under 
the  control  of  a  Siamese  prince,  and  most  of  the 
employes  are  either  German  or  French.  New 
telegraph  stations  have  been  established  at 
Rathburi,  Petchaburi,  and  Bangtapham.  A 
system  of  telephones  has  been  laid  down  in 
Bangkok,  with  connections  and  exchanges  on 
both  sides  of  the  river.  All  the  large  firms  and 
trading  houses,  and  many  private  individuals, 
are  subscribers. 

The  Detroit  Electrical  Works  has  issued  a 
very  interesting  circular  letter  describing  what 
is  now  generally  known  as  the  Rae  Electric 
Street  Railway  System.  It  is  said  that  one  of 
the  features  of  this  system  is  its  absolute  free- 
dom from  noise  while  in  operation.  Notwith- 
standing that  over  seventy  cars  have  been  in 
use  for  some  time  on  different  roads  throughout 
the  country,  it  is  said  that  not  one  armature  or 
field  upon  any  of  the  cars  has  been  lost  from  any 
electrical  cause  whatever,  and  in  fact  they  go 
further  and  state  that  during  the  past  six  months 
none  have  ever  been  lost  from  any  cause. 
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THE 


RESIDUAL    CHARGE    I   I  N- 

DENSERS. 


In  an  article  in  M-  Bouty  de- 

-es  his  two  methods  of  measuring  the  re- 
sidual charge  of  condensers.     In  the  first  the 
condenser,  after  having  been  charged  for  thi 
or  four  hou-  short  circuited  for  a  timr 

and  insulated  for  a  time  t.  after  which  the  ch;.  - 
liberated  in  me  was  measured.      In  the 

:id  method,  which  was  less  direct  but  more 
exact,  the  condenser  A  to  be  tested  was  joined 
up  in  series  with  a  subsidiary  condenser  B, 
and  wil  ">'  of  small  tesistance  and  con- 

stant el- ctromotive  force  E.  The  auxiliary  c  n- 
denser  B  was  short  circuited  for  a  time  9,  after 
which  the  condenser  A  was  allowed  to  charge 
B,  in  cascade,  for  a  If  x  and  y  are  re- 

Spe.  -  of  the  condensers  A  and 

B,  and  if  the  cf.  while  that  of  B 

is  unitv. 

(i.)' v—  v  =  E 

(ii.)    .     .     .     d   K.x    =  - 
or  since  E  is  constant  we  have 
dx-^dy^ 
Kd. 
From  these  we  obtain 

K  =  l 

d  K  = d  y. 

E- 
or  since  y  corresponds  with  the  residual  charge, 
and  is  very  small  compared  with  E, 

K- 

(iii.)     .     -     •     dK= < 

E 

It   K  then,   sufficient  to  measure  the  c 
d  y,  acquired  bv  B  in  a  short  lime,  to  deduce 
the  increase,  d  K,  of  the  capacity  of  A,  and  the 
increase,  E  d  K,  of  the  residual  charge  during 
the  same  time. 

The  times  0  and  /  varied  between  o  coi  sec- 
onds and  4, coo  seconds.  For  the  longer  inter- 
vals the  commr  -  ere  mace  by  hand,  but 
for  the  other  a  torsions  pendulum  with  mer. 
contacts  was  employed.  A  c.  electro- 
meter was  calibrated  and  used  to  measute  the 
potentials. 

The  results  of  the  experiments  are  brie 
follow  : 

i.   The  residual  charge  liberated  between  the 
times  6  and  9-\-t  with  the  first  method  is  iden- 
tical with  that  absorbed  by  the  same  condenser 
in  the  second  method  between  the  same  times 
I  -  — 

2.  The  residual  charge  is  proportional  to  the 
electron  r;e  of  the  battery  used. 

3.  For  a  subdivided  condenser  the  total  re- 
sidual charge  is  equal  to  the  sum  of  the  residual 
charges  of  the  different  parts,  but  these  are  not 
necessari'y  proportional  to  the  capacities  of  the 
corresponding  subdivisions. 

4.  For  a  Carpentier  condenser,  the  residual 
chr,  .erated  between  the  times  9  and  9 

is  eiven  by  the  formula 

R  =  A  J    .  —  -      —6 

or  between  0  and  /, 

R,      A  . 

where  A  is  a  constant 

>.  The  residual  charge    -  ompared  with 

the  total  charge.  Taking  the  latter  as  unity, 
M.  Bouty  finds  the  following  values  for  the  re- 
sidual charge  of  a  Carpentier  microfarad  con- 
denser : 

.1  I  ICO  ICOO 

:    ; 

These  resu  Is  are  only  exact  if  the  battery  em- 
ployed has  asmall  internal  resistance.  If  a  re- 
sistance is  introduced  into  the  circuit,  or  if  a 
Latimer  Clark  cell  of  high  resMance  is  used,  the 
results  are  no  longer  precise.  The  bat: 
employed  were  very  large  so  as  to  have  small 
resistance. 

M.  Bouty  points  out  that  errors  arise  in  the 


determination  of  specific  inductive  capacity 
owing  to  uncertainties  caused  by  residual  ab- 
sorption, and  proposes  to  apply  his  results  so  as 
to  obtain  new  and  mere  accurate  measurements. 
The  inve>f  gation  is  also  of  value  in  determin- 
ing the  construction  and  mode  of  use  of  stand- 
ards of  capacity. 

DETROIT  NOTES. 


Lai  or  movements  are  not  always  failures.   The 

h  u.essenters  of  the  Postal  Office,  at  the 

Board  of  Trade,  locked  that  company  out  for  a 

short  time  the  other  day  because  one  of  their 

number  was  discharged.     The  company  capitu- 

.  i  and  re.    -  he  youngster. 

The  Fisher  Kelectrical  Works  report  a  busk 
demand  for  thrir  dynamos.  The}'  have  recently 
put  in  a  light  plant  on  the  steamer  Maryland 
which  is  the  largest  steam  vessel  on  the  lakes. 
The  plant  consols  of  400  lights,  and  is  the 
larg  installation  the  company  has  turned 

out  of  the  factory.      Their  smallest  plant  is  on  a 

.  tit  and  suppl    -    :     lights.     The  Fisher  Elec- 

-.:  people  are  usingGnmshaw  wi-e  altogether, 
and  say  that  they  find  it  so  good  ihey  are  sr 
fied  to  let  well  enough  alone. 

The  Detroit  Motor  Company  are  just  complet- 
ing a  model  acit  ry  on  the  corner  of  Cass  avenue 
and  the  Michigan  Central  Railroad.  The  build- 
ing, which  is  of  brick,  is  |_  shaped,  the  Cass 
avenue  side  being  three  stories  high,  with  a  su- 
perficial area  of  50  x  100  feet,  while  the  length  of 
the  side  parallel  with  the  ralroad  is  250  feet. 
One  of  the  most  striking  featutes  of  the  building 
is  the  great  abundance  of  light  When  read}* 
for  operation  it  will  be  one  of  the  most  thor- 
oughly equipped  factories  that  can  be  found  in 
the  land.  A  large  fireproof  vault  has  been  pro- 
vided for  the  presenat  on  of  models,  etc..  and 
nothing  has  been  left  undone  to  make  the  fac- 
tor}- a  model  of  its  kind.      When  in  full  opera- 

n  300  persons  wili  be  employed.  The  com- 
pany makes  motors  of  power  varying  from  : 

•■  er,  and  they  report  that  the  r  motois 
are  being  extensively  u-ed  lor  elevator  work. 

The  Detroit  Dynamo  Company  repoit  an   ac- 

E  demand  for  their  dynamos  particularly  for 
platmg.  The  ••King"  dynamo,  which  is  the 
name  given  the  machines  manufactured  by  this 
company  after  the  name  of  their  electrician,  Mr. 
W.  R  King,  is  said  to  be  a  remarkably  efficient 
machine,  and  the  company  claim  to  have  indis- 
putable evidence  to  substantiate  their  claims. 

Rapid  tran  it  is  a  subject  that  is  engaging  the 
attention  of  the  citizens  of  Detroit  at  the  present 
time.  Everybody  is  complaining  of  the  slow 
horse  cars,  and  are  hoping  for  a  more  rapid  sys- 
tem of  tran>p  station  of  some  sort  The  city 
railway  has  made  a  proposition  to  introduce 
elect  is  motive  power,  but  objection  to  the 

overhead  wir^s.  which  system  they  would  adopt, 
seems  to  be  strong  in  some  quarters.  The  local 
pre-s  are  agreed  that  some  system  of  rapid  tran- 
5  a  gieat  necessity,  but  are  opposed  to  over- 
head wires.  They  are  in  favor  of  the  storage 
battery,  or  underground  conduit  system,  both  of 
which,  they  assert  are  perfectly  practicable. 

The  Detroit  Telephone  Exchange  officials  vied 
with  each  other  in  their  endeavors  to  afford  the 
members  of  the  Telephone  Exchange  A^socit. 
as  much  enjoyment  as  possible,  during  their 
stay  in  this  beautiful  city,  and  the  praise  bestow- 
ed upon  them  by  their  guests  was  generous  and 
hearty.  They  made  many  friends,  and  their 
hospita  always  be  a  pleasant  memory-. 

Tney  are  a  fine  body  of  gentlemen,  which  senti- 
ment was  voiced  by  all  who  had  the  pleasure  of 
being  their  gue 

Detroit  is  very  proud  of  its  electric  Ugh 
tem.  and  well  it  might  be,  for  lights  are  pie 
There  are  1  -      an  112  light  towers  distributed 

throughout  tie  city,  each  tower  supporting  four 
arc  lam:  s.  The  light  from  these  towers  sheds 
its  rays  for  many  bk 

The  New  York  delegation  to  the  Convention 
created  a  very  favorable  impression  on  all  with 


whom  they  came  in  contact  It  was  remarkable 
for  the  number  of  young  men  it  contained,  but 
that  they  were  men  of  great  intelligence  was 
evidenced  in  debate  during  the  meetings.  They 
are  all  active  workers,  and  much  of  the  efficiency 
of  telephone  practice  of  to-day,  is  due  to  theaj 
enterprise  and  ingenuity.  Young  Hood  is  the 
life  of  the  telephone,  and  New  York  has  a  good 
deal  of  it 


ST.   LOUIS  ELECTRICAL  EXHIBITION. 

One  of  the  most  striking  exh:':    ts, 
the  great  advance  of  heme  msnufac:  hat 

displayed  by  Queen  &  Co.,  of  Philadelphia.    Ibjfl 
enterprising  fiim  show  a  full  line  of  their  Stand- 
ard Electrical  Test  Instruments,  and  fonhe  bene! 
:f  those  who   have  not  the   opportunity    of 
ving  the  exhibit,  we  will  say  a  lew  wo:cs  te- 
garding  what  may  be  seen. 

Fir>t   should  be  mentioned  the  collection  of 
Resistance  Boxes,  which   is  probably  the  fines 
assortment  of  American  make  ever  placid  on  ex- 
hibition.     The    "Queen"   Standard   Resistance 
Box,  No    1  :  Standard  Hegolm  Box,  N      2         '. 
a  full  line  of  their  new  Portable  Testing  Sets 
make  a  showing  that  will  interest  every  electri- 
cian.    These  testing  sets  appear  to  possess  val- 
uable peculiarities,  used  only  by  Queen  &  Co., 
and  there  is  a  great  demand  for  them. 

Ammeters  and  voltmeters  for   all  classes   of 
work  are  attractively  shown.     Weil  known  types 
are  to  be  seen,  such  as  the  "  Ayrton  and  Perry," 
••  Deprez  Carpentier/'    Cardew    Electro-dynamoB 
meter  and  also  Queen's  new  '•  Magnetic  Vane  j 
Meters,  which,  while  but  recently  placed  on  ihfl 
market,   are   finding   many   friends.     They  an* 
adapted  for  central  stations,  electric  rai  wa\s, 
marine  plants,  isolated  plants,  etc.,  and  the  low 
price  at  which  they  can  be  obtained  place  them 
within  the  reach  of  all. 

Reading  telescopes,  galvanorr  eters.  speed  in^ 
dicators,  testing  batteries  and  other  instruments! 
together  with  those  mentioned  above,  go  to  make 
up   an    exhibit   that   ieflect   great   credit    upon! 
Queen  ft  Co. 

Street  Railway  Statist:  s  —  According  to 
census  bulletin  11.  devoted  to  street  railway 
stal  -  shown    that  Jan.    21,    1S9;.  the 

street  lines  ol  the  56  principal  cities,  comprisrg 
lines  or  companies,  were  operated  as  fol-s 
lows  : — 

Miles.  PcrCol 

By  animal  power 2351.10 

By  electricity 260.36 

By  cable - :  5     ~ 

By  steam  (elevated) 61.  -  1.96 

By  steam  (surface) 221.81  .- 

Total 31?0  93       >  - 

Thus  no  less  than  a  quarter  of  the  city  rail- 
way mileage  and  much  more  than  one  quarter 
of  the  track  mileage  and  traffic  have  already 
passed  beyond  the  horse  stage  of  development 

Electric  Traction  ix  Germany. — The  Berlin 
TtgeUatt  says  that  the  question  of  electee 
railways  is  about  to  be  taken  up  seriously  in 
Germany. 

The  Rochester  Electric  Light  Company's  s:a- 
n  is  situated  immediately  adjoining  the  falls, 
a:  Rochester,  N.  Y.  It  is  one  of  the  best  loca- 
tions for  a  power  and  light  station  that  could  hi 
selected.  There  is  a  fall  of  85  feet  which  ope- 
rates four  23-inch  water  wheels  of  the  Leffel 
pattern.     There  are  fc  :onneca 

ing  these  wheels  with  the  dynamos,  whict. 
on  a  level  with    the   street   and   some 
above  the  water  wheels.     Each  belt  is      •  ~ 
in  length.     The  belts  run  at  the  rite  of  1  Ti  mflj 
a  minute.     Twenty  six  Weston  dynamos  are  ■ 
constant  use  to  furnish  light  for  45c  arc  lamp! 
scattered  around  the  city  and  140c  incandescent 
lamps.     In  addition  to  this,  current  is  furaf- 
for  power  in   all  parts  of  the  city.     This  is  un- 
doubtedly one  of  the  most  economical  : 
America. 
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TK  WESTON  STANDARD 

Voltmeters  and  Ammeters 


Tie  Universal  Automatic  Telegraph  Sender, 

And  Complete  Self- Instructing  Learners'  Apparatus. 


j&iuu:;&'i  .•-.< 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port 
able  instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address: 


Weston  Electrical  Instrument  Co. 


Send  for  Illustrated    Catalogue. 


114  William  St.,  NEWARK,  N.  J. 


PATENTS 

OBTAINED   IN   UNITED  STATES.  CANADA.  GREAT  BRITAIN. 

AND    ALL   FOREIGN    COUNTRIES. 

TRADE  MARKS, DESIGNS  AND  COPYRIGHTS  REGISTERED. 

Examinations  and   Reports  as   to  validity      Searches  made.    In- 
fringements investigated.  Briefs  prepared  for  Counsel.  Assign- 
ments and  agreements  drawn.    Advice  on  Patent  Laws,  etc. 
Twenty  years'  experience. 

R.  A.  KELLOND,  Solicitor  &   Expert, 

Offices,  G3  Broadway,  X.  V. 

Branches:  Washington,   D    C,  and  Montreal,   Canada. 
Agencies  in  all  Foreign  capitals. 


Outfits   to   run    INCANDESCENT    LAMPS   from 
25  to  30O  hours. 


Send  for  Illuiiruted  Catalogue  and  Testimonials. 


MASOJNT, 

Manufacturing  Electrician, 
Office,    63    Broadway,    New    York. 

Factory.    118-120   PARK  AVE.,   BROOKLYN,   N.  Y. 


Any  operator  who  wishes  to  perfect  himself  in  receiving  with  the  pen 
or  typewriter,  cannot  do  better  than  to  rent  one  of  these  outfits  and  set  it 
up  at  home.  Exercises  graded  to  the  requirements  of  all — from  the 
beginner  struggling  with  the  alphabet  to  the  press  operator  who  desires 
practice  on  the  typewriter,  will  be  furnished  with  the  Automatic  Sender 
as  desired  Kor  terms  and  full  particulars  call  on  the  company's  agent 
in  your  city,  or  address. 

The  Electrical  Novelty  Co.,  5  Dey  Street,  N.  Y. 


ELECTRIC  MERCHANDISE  CO. 

11  Adams  Street,  ™&^m%.  CHICAGO,  ILLS. 

MANUFACTURERS  AND    DEALERS   IN 

Electric  Railway  Supplies.  . 

Standard  and  Special  Devices  for  use  on  all  roads 
IRRESPECTIVE  OF  SYSTEM  USED. 


"00  9J.IV  U31S3H00U 


sj9ipa  pin?  samSu  j 


Catalogues  Furnished. 


Correspondence  Solicited. 


Office  and  Salesroom,  1 1  Adams  Street. 


W.  R.  MASON, 


General  Manager. 


aoi  saoiMd  iino  sn  iajouj  nuvbi 

OJ.   30VJ.SOd   S1N30  OM1   A1NO   fiOA   J.SOO   11IM   II 


$400.     Media  (Pa.)    Military  Academy— Boys. 
Brooke  Hall — Girls.     Ci  culars  free. 


8TYLU8 

Agate,  Steel,  Bone,  Porcelain  and  Gutta  Percha 

MOM  TED  ON  EBONY,  PEARL  AND  CEDAR  HANDLES- 

A   GREAT    VAKIETV. 

Send  to  the  Manufacturers  for  Price  List. 

ROGERS'  MANIFOLD  AND  CARBON  PAPER  CO., 

75  :za:zz::  lame,  new  yohk. 

Headquarters  for  Manifold  Eooks  and  Carbon  Paper.  Typewriter  Rib 
bons  and  Carbons  for  all  machines  Lowest  Rates  and  Best  Qualty 

SEND    FOR   CIRCULAR. 
See  cut  of  styluses  in  June  21,  ,890,  issue. 

Mr.  G.  W.  Hart,  of  Kansas  City,  Mo.,  was  at 
Minneapolis  with  an  eye  on  business.  He 
represented  the  Hart  Snap  Switch,  manufactured 
by  the  Hart  &  Hegeman  Manufacturing  Co.,  of 
Kan-as  City. 

Mr.  Robert  Coleman  was  present  in  the  inter- 
est of  .the  Indurated  Fibre  Company,  of  New 
York. 


MINNEAPOLIS  EXPOSITION  NOTES. 


Much  of  the  success  of  the  Exposition  is  du- 
to  the  energy  of  Mr.  Win.  M.  Reagan,  the  secre- 
tary and  general  manager.  Mr.  Regan  is  a  man 
of  genial  disposition,  and  makes  many  friends. 
The  members  of  the  electrical  press  who  were  in 
Minneapolis  in  attendance  at  the  Edison  Conven- 
tion, received  many  courtesies  at  his  hands, 
which  were  gratefully  appreciated  Mr.  Reagan 
is  a  quiet  and  unassuming  gentleman,  but  is  a 
man  of  great  ability  as  an  organizer  and  a  mana- 
ger. 

The  Thomson  electric  welding  machines 
attract  a  great  deal  of  attention  and  excite  great 
wonder  and  interest  among  those  who  witness 
their  operation.  How  inch  and  a  half  bars  of 
steel  can  be  welded  by  electricity  in  less  than  a 
minute,  without  any  hammering,  etc.,  is  enough 
to  excite  the  wonder  of  anyone,  when  the  facilitv 
of  accomplishing  such  work  is  compared  with 
the  old  metho  Is.  The  operation  of  the' machines 
is  already  so  familiar  that  any  explanation  here 
would  be  out  of  place. 


An  exhibit  which  attracted  the  attention  of  the 
housekeeper  more  than  any  other  was  that  of  the 
Carpenter  Nevens  Electro  Heating  Company. 
The  exhibit  was  a  very  complete  one,  and  showed 
the  many  applications  of  electric  heating  to 
domestic  work.  Water  was  made  to  boil,  and 
flat  irons  were  heated  to  the  proper  degree  for 
ironing.  Pan  cake  bakers  and  ovens  were  also 
in  operation,  and  cakes,  etc,  that  were  cooked 
were  devoured  by  the  more  gritty  ones  of  the 
crowds  of  on  lookers.  Some  were  rather  skepti- 
cal about  doughnuts  and  cakes  being  baked  by 
electricity,  lest  there  might  be  some  of  that 
subtle  fluid  mixed  in  with  the  dough,  and,  in 
their  minds,  the  consequences  of  eating  elec- 
tricity might  be  awful. 


The  Edison  Electric  Illuminating  Company  of 
Brooklyn  has  filed  at  Albany  a  certificate  of  in- 
crease of  capital  Irom  $600,000  to  $1,500,000  for 
the  purpose  of  extending  its  plant.  The  exist- 
ing debts  and  liabilities  of  the  company  are 
$167,440. 


VI 
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Mm        leHifhest  KsuBtitBL  i  QtH  Mai  it  He  innafiul  luy  ai  He  Uimna]  Eipositloi.  Pans,  1889 
TEE  EEISLEE  PATENT  LONG  DISTANCE 

INCANDESCENT  ELECTRIC  LIGHT  SYSTEM. 

UmqiuM  for  DistriMon  oyer  wide  Areas 


LIBERAL  DISCOUNT  TO  DEALERS,   SEXTJ    FOR    REDUCED  PRICE  L 


''Send  for  Circulars 


SPECIALLY    ADAPTED     FOR 

STREET.  COMMERCIAL  AUD  DOMESTIC  LUX 

M1BATI0H  FEOM  CElfTRAl  SIATIOKS. 
Safety.    Reliability    and    Financial    Succtsi 

fully    Demonstrated. 
Pin  of  Wiri rg  tri  ..-ij-er:  i7_i  H-s:  I5::tr'. 

S'IKICTLr    SECIE*.  : 

for  the  Brilliancy  and  3eautx  of  t^e  Lighi 
Lamps.  i:  -  -er.    Long  life 

■without  Blackening. 
7r:-diict:c.n  of  CariHe  P./rer  per  Horse  Paws 
Djei=io  Self-Cortii^ei  azi  Perfectly  Automatic. 
Plant  may  be  located  -where  Power  can  be  secured 
Cheapest,  even  if  iLIes  Listant  from  the  Lighting 

CORRESPONDENCE    SOLICITED. 


No.  2  0.  K.    OUTI 

wtte  soTOTza  aito  sn 

"-  sane  base,  or  separate,  as  or: 

Complete  Outfit,       .        .     § 

Sounder,  - 

Key 

Sounder  and   Key  on  one 
Base,       .... 


HEISLER  ELECTRIC  LIGHT  C3„  809-817  South  7th  St,  ST,  LOUIS,  MO. 
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THE   FUTURE   OF   THE  ELECTRIC  RAIL- 
WAV. 


It  really  begins  to  look  as  if  Mr.  Villard's  pre- 
diction that  in  five  years  electricity  would  supplant 
steam  on  railroads  would  be  realized.  The  great 
electric  railway  system  in  Minneapolis  and  St.  Paul; 
the  road  between  Davenport,  Iowa,  and  Rock 
Island,  111.,  and  the  projected  road  of  45  miles  in 
length,  between  Seattle  and  Tacoma,  Wash.,  are 
great  steps  towards  the  realization  of  the  prophecy. 
Step  by  step  the  great  future  of  the  electric  railway- 
is  being  developed. 

The  great  peculiarity  about  a  prediction  is  that 
it  carries  us  from  the  present  time  to  the  future  in 
one  jump  without  any  reference  to  what  may  be 
done  during  the  interval.  It  is  for  this  reason  that 
predictions  oftimes  seem  rash  and  impossible  of 
realization,  but  when  it  is  remembered  that  all 
great  improvements  are  the  result  of  gradual  de- 
velopment, and  that  one  step  in  advance  leads  to 
another,  the  prediction  referred  to  seems  a  rational 
one  after  all. 

Those  who  doubt  the  possibility  of  using  elec- 
tricity as  the  motive  power  on  long  lines  of  rail- 
way make  a  mistake  in  limiting  future  possibilities 
to  present  knowledge,  but  when  we  see  and  note 
the  rapid  strides  made  in  the  development  of  the 
electric  railway  we  are  constrained  to  believe  that 
there  is  a  reasonable  basis  for  the  prediction. 

Farmers  at  the  Minneapolis  Exposition'. — The 
exposition  at  Minneapolis  affords  at  this  time  an 
extraordinary  opportunity  for  the  farmer  element 
of  the  Northwest  to  go  to  the  city  and  see  the 
sights,  and  not  a  few  of  them  seize  it.  Once  in  the 
building  their  eyes  bulge  out  when  they  behold 
the  wonderful  things  produced  by  the  inventive 
genius  of  this  great  country,  and  many  of  the  in- 
ventions our  farmer  friends  see  for  the  first  time 
irouse  great  curiosity  and  wonder  in  their  minds. 
Electricity,  naturally,  is  the  most  wonderful  thing 
af  all,  and  the  attendants  in  charge  of  the  various 


electrical  apparatus  tell  very  funny  stories  of  the 
questions  asked  them  by  these  unsophisticated 
visitors  concerning  the  machines.  Dynamos  have 
been  taken  for  cider  mills,  printing  presses,  man- 
gles, and  various  other  devices,  and  when  told 
their  real  object  the  expressions  of  wonder  and 
astonishment  on  the  faces  of  these  people  would 
form  an  excellent  study  for  the  painter. 

Railway  Lamps. — The  demand  for  an  efficient 
lamp  for  use  on  electric  railways  for  car  lighting, 
has  led  the  Edison  General  Electric  Company 
to  produce  such  a  lamp.  Manifestly  a  100-volt 
16  candle  power  lamp  could  hardly  be  expected  to 
render  efficient  service  on  a  500-volt  circuit,  but 
this  very  thing  has  been  the  practice  in  the  past. 
So  great  was  the  disproportion  between  the  cur- 
rent for  which  the  lamp  was  designed  and  that 
on  which  it  was  used,  that,  naturally,  unsatis- 
factory results  were  the  consequence.  The 
"railway  lamp  "  is  especially  designed  for  use 
on  500-volt  currents  or  less,  and  it  is  gratifying 
to  see  that  some  effort  has  been  made  to  remedy 
the  existing  evils  in  this  direction. 

Another  View  of  Edison. — A  Chicago  paper 
recently  allowed  considerable  latitude  in  its  descrip- 
tion of  Mr.  Thomas  A.  Edison,  who,  the  paper 
states,  honored  Minneapolis  by  his  presence  at  the 
recent  convention  in  that  city.  "The  man's  per- 
sonality has  never  been  discussed,"  says  the  gifted 
writer.  Then  he  goes  on  to  describe  the  man  whose 
personality  has  never  been  discussed.  Edison,  he 
says,  "is  a  small,  wizen-faced,  dyspeptic  looking 
man,"  etc.,  etc.  This  description  of  Mr.  Edison's 
appearance  is  amusing  to  those  who  know  him, 
and  the  writer  of  the  article  maybe  greatly  surpris- 
ed to  learn  that  Mr.  Edison  is  a  pretty  large  and 
healthy  looking  dyspeptic,  and  anything  else  but 
the  man  he  is  in  this  instance  pictured  to  be. 

Enterprise  of  the  Electrical  Press.  —  Has 
it  ever  struck  electricians,  remarks  a  daily  con- 
temporary, that  their  journals  are  head  and 
shoulders  above  those  of  any  other  trade  or  pro- 
fession extant  ?  It  is  true.  Their  illustrations 
are  always  of  the  finest  that  art  can  produce  ; 
their  leaders  are  the  product  of  the  pen  of  thor- 
oughly versed  scientists  and  good  writers,  and 
nowhere  else  is  there  the  enterprise  manifest  in 
these  bright,  newsy  exponents  of  electricity. 
What  other  classes  of  journals  take  the  trouble 
or  go  to  the  expense  of  sending  for  stenographic 
reports  of  all  the  special  conventions  held  in  the 
interest  of  the  science  ? 

Fire  on  an  Electric  Car. — The  unbelievers  in 
electric  railroads  have  now  what  they  will. think 
is  another  good  point  for  argument  against  elec- 
tric roads.  An  electric  car  in  Meriden,  Conn., 
took  fire  the  other  day  through  the  short  circuit- 
ing of  the  current.  Occurrences  of  this  sort  are 
very  rare,  but  that  will  make  no  difference  to 
those  who  have  a  reason,  or  think  they  have,  for 
decrying  electric  railways.  It  would  be  well  for 
these  persons  to  bear  in  mind,  however,  that 
kerosene  lamps  in  street  cars  are  the  cause  of  a 
greater  number  of  fires  in  such  vehicles  than 
electricity  is. 

Substitute  for  Copper. — Some  of  these  days 
the  world  of  electricity  may  be  surprised  by  the 
announcement  of  the  discovery  of  a  perfect  sub- 
stitute for  copper  for  electrical  purposes.  The  vast 
and  increasing  consumption  of  this  metal,  and  the 
copper  trust  in  this  country  and  in  Europe  are  in- 
centives to  experimentation  on  the  part  of  chemists 
to  produce  a  substitute  for  the  metal.  Copper  is 
by  far  the  most  expensive  item  in  every  electrical 
plant,  and  he  who  succeeds  in  finding  out  how  to 
produce  as  good  results  by  the  use  of  some  other 
material,  at  less  cost,  need  not  die  in  poverty. 

Hydraulic  Engine. — On  another  page  we  de- 
scribe and  illustrate  a  valuable  combination  of 
a  water  motor  with  a  steam  pump,  whereby 
power  may  be  obtained  from  the  water  for  the 
purpose  of  driving  machinery.  It  will  particu- 
larly interest  electric  light  managers  to  read  this 
article  carefully  and  consider  the  possibilities  of 
this  new  and  economical  method  of  obtaining 
power  for  running  dynamos,  etc. 


TOWER  OF  LIGHT  AT  THE   PORTLAND, 
ORE.,   EXPOSITION. 

We  are  in  receipt  of  the  following  interesting 
letter,  dated  Sept.  27th,  from  Mr.  F.  R.  Upton, 
General  Manager  of  the  Lamp  Manufacturing 
Department  of  the  Edison  General  Electric  Co., 
at  Harrison,  N.  J.  : 

"Electric  Age,  New  York  : 

Gentlemen — You  are  probably  aware  that  at 
the  Exposition  now  being  held  in  Portland,  Ore., 
a  tower,  very  similar  in  constructon  and  appear- 
ance to  the  one  which  was  called  the  'Tower  of 
Light'  at  the  Lenox  Lyceum  last  spring,  has 
been  erected,  and  lighted  with  Edison  miniature 
lamps.  This  is  set  in  a  large  bank  of  flowers. 
The  tower  of  festoons  contain  about  3,000  lamps 
of  4  candle  power  each.  We  have  received  a 
telegram  this  morning  from  Portland,  Ore., 
stating  that  the  tower  was  completed  in  time  to 
be  lighted  on  the  opening  night  and  was  a  great 
success,  giving  entire  satisfaction  to  the  manage- 
ment and  winning  much  applause  from  the  pub- 
lic." 


The  Edison-Eickemeyer  Motor. — The  adoption 
by  the  railway  department  of  the  Edison  General 
Electric  Company  of  the  Eickemeyer  armature 
for  railway  motors,  is  an  important  and  significant 
step,  the  details  of  which  are  given  on  another 
page.  The  record  of  the  Eickemeyer  dynamo  is 
a  most  excellent  one,  and  the  peculiar  construc- 
tion of  the  armature  has  been  found  to  be  of 
special  advantage  in  motor  work.  With  this 
important  change  there  is  no  doubt  that  the 
railway  motor  of  the  Edison  General  Electric 
Company  will  be  greatly  improved,  and  its 
efficiency  will  be  brought  up  to  a  high  degree.  In 
the  Siemens  armature,  which  has  been  used  here- 
tofore, the  crossing  of  the  wires  at  the  ends  has 
always  been  the  weak  point.  Short  circuiting  is 
liable  to  occur,  particularly  in  railway  work, 
where  there  is  necessarily  more  or  less  jarring 
which  is  detrimental  to  the  stability  of  the  coils. 
In  the  Eickemeyer  armature,  however,  no  such 
danger  exists.  There  is  no  crossing  of  wires, 
the  coils  being  wound  separately  on  a  form,  then 
assembled  on  the  armature  core.  It  is  therefore 
possible  to  remove  any  one  coil  from  the  armature 
in  case  of  trouble,  without  having  to  unwind  all 
of  the  wire  and  re-wind  it,  as  is  necessary  with 
the  Siemens  armature.  This  feature  of  the 
Eickemeyer  armature  is  a  valuable  one,  and  will 
be  found  specially  so  in  railway  work.  Owing 
to  the  peculiar  method  of  winding  the  coils,  the 
liability  to  short-circuiting  is  greatly  diminished, 
and  the  two  years  record  of  the  Eickemeyer 
dynamos,  we  understand,  does  not  show  a  single 
case  of  burning  out. 

Underground  Wires  in  Buffalo. — The  Brush 
Company's  wires  in  Buffalo  are  now  all  under- 
ground. It  cost  the  company  $40,000  to  place 
them  under  the  surface. 

Aluminum. — The  Pittsburg  Reduction  Com- 
pany, the  only  manufacturer  of  aluminum  for 
commercial  purposes  in  the  United  States,  is 
preparing  plans  for  the  erection  of  an  immense 
new  plant.  Several  sites  up  the  Allegheny  and 
Monongahela  rivers  are  now  under  considera- 
tion, and  one  is  likely  to  be  decided  upon  in 
time  to  begin  work  this  fall.  Nearness  to  the 
natural  gas  or  soft  coal  fields  is  the  most  impor- 
tant requirement  for  the  new  site,  and  the  one 
offering  the  greatest  promise  in  this  respect  will 
be  selected.  It  is  proposed  to  erect  a  plant  with 
10,000-horse  power,  and  to  give  employment  to 
a  large  additional  force  of  men.  The  present 
works  of  the  company  have  a  capacity  of  be- 
tween 300  and  400  pounds  of  aluminum  a  day. 
There  are  but  six  aluminum  plants  in  the  world, 
one  in  Pittsburg  and  five  in  the  old  country. 
One  of  the  latter,  located  near  Manchester,  Eng- 
land, began  operations  last  month  under  the 
Pittsburg  Company's  patents. 
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THE    SHORT    ELECTRIC    RAILWAY    SYS- 
TEM. 


On  August  2Sth  last,  the  White  Line  Street 
Railway  Company,  of  Dayton,  Ohio,  put  into 
operation  on  their  line  some  electric  motors 
bought  of  the  Short  Electric  Railway  Company, 
of  Cleveland,  Ohio,  and  the  results  have  been 
most  satisfactory,  and  have  amply  demonstrated 
the  superior  qualities  of  that  system  of  electric 
propulsion.  The  reputation  that  the  Short  Com- 
pany s  motors  have  for  economy  of  current,  quiet 
running,  freedom  from  heating  and  immense 
reserve  power,  has  been  fully  sustained  in  this 
instance,  as  the  reports  from  the  scene  of  opera- 
tions show. 

Each  motor  car  draws  one  to  three  trailers, 
and  the  average  daily  run  of  each  is  112  miles. 
The  average  daily  work  performed  by  the  motors 
with  trailers  is  equivalent  to  that  of  35  horses. 
The  road  runs  through  the  business  part  of  the 


Company,  sent  by  telegraph  to  the  Short  Electric 
Company  an  order  for  5  motor  car  equipments, 
and  on  August  11th  the  first  car  was  run  out 
over  the  road.  This  speaks  well  for  the  despatch 
with  which  the  Short  Company  fills  its  orders, 
and  the  Indianapolis  equipment  has  given  per- 
fect satisfaction  from  the  initial  run.  No  trouble 
of  any  nature  has  occurred  to  delay  the  operation 
of  the  cars,  and  not  a  single  trip  has  been  lost. 
The  road  is  6  5  miles  in  length  and  leads  to 
Fairview  Park,  the  popular  resort  of  the  city. 
The  track  is  fine  and  very  high  speed  is  demand- 
ed of  the  motors,  the  average  run  when  loaded 
being  15  miles  an  hour.  From  this  road  especi- 
ally good  reports  are  heard  of  the  economy  of 
the  motors,  the  average  current  consumed  by 
two  15  horse  power  motors  drawing  trailer,  being 
a  little  over  18  amperes,  or  about  9  amperes 
each.  When  it  is  remembered  that  36  wheels 
are  under  these  cars,  and  the  high  speed 
mentioned  is  made,  it  will  be  seen  that  the  claim 


Excellent  Work  on  an  Electric  Road. — The 
Park  Electric  System  of  the  Buffalo  Street  Rail- 
way Company,  has  been  doing  some  remarkable 
work  this  summer.  Four  cars  are  running  on 
this  branch  a  distance  of  about  one  and  three- 
quarter  miles.  The  traffic  on  pleasant  Sundays 
is  extremely  heavy,  and  each  car  is  required  to 
draw  two  trailers  for  a  large  portion  of  the  day. 
This  road  is  equipped  upon  the  Edison  system 
and  has  been  in  operation  now  for  about  fifteen 
months  with  remarkable  results,  the  repair  bills 
have  been  merely  nominal,  although  the  seivice 
called  for  has  been  excessive,  particularly  in  the 
summer.  The  largest  load  ever  carried  was  a 
little  over  twenty  housand,  the  occassion  being 
a  large  picnic,  and  the  time  being  two  days  after, 
the  road  commenced  operation  in  July,  1SS9. 
But  three  motor  cars  were  in  service  on  that 
day,  and  this  remains  the  greatest  record  ever 
made  by  an  equal  number  of  cars  up  to  the 
present  time. 


FIG.     I. SHORT    ELECTRIC    CARS    ON    WHITE    LINE    STREET    RAILWAY,     DAYTON, 


city  out  to  the  Soldiers'  Home,  and  the  work 
imposed  upon  the  motor  is  excessively  great,  it 
being  nothing  unusual  for  the  cars  to  carry  300 
or  400  passengers  each  trip,  during  pleasant 
weather.  To  add  to  the  work  of  the  motors 
there  are  5  and  6  per  cent,  grades,  four  or  five 
hills  being  mounted  on  a  stretch  of  a  few  miles. 

During  the  severe  storms  in  that  section  of 
Ohio,  on  Sept.  5th,  every  motor  on  the  road 
excepting  those  protected  by  the  Short  lightning 
arrester  was  disabled.  The  fuses  of  the  Short 
arresters  were  blown  six  times,  and  the  lamp 
fuses  once,  but  by  the  prompt  action  of  the 
motor-man  in  replacing  the  burned  out  wires, 
the  electrical  machines  were  not  damaged. 

The  first  of  the  accompanying  illustrations 
gives  a  view  (from  a  photograph)  of  a  Short 
Electric  Motor  Car  on  the  Dayton  line. 

The  second  illustration,  also  from  a  photo- 
graph, is  of  a  Short  Electric  Car  in  operation  on 
the  Citizens  Street  Railroad,  Indianapolis,  Ind. 
On  July  25th  last,  the  Citizens  Street  Railroad 


made  by  the  company  for  great  economy  in  the 
motors  is  fully  sustained. 

The  officers  of  the  Street  Railway  Company  are 
greatly  pleased  with  the  efficiency  and  quiet 
running  of  the  motors. 

Evidence  of  the  increasing  popularity  of  the 
Short  motors  and  car  equipment  is  shown  in  the 
many  orders  for  additional  equipment  received 
from  companies  operating  other  systems. 


NEW  BOOK. 


Kemmler's  Death  Instantaneous. — A  micro- 
scopical examination  of  the  blood  taken  from 
Kemmler  immediately  after  his  execution,  by 
Dr.  Miller  of  the  Niagara  University  shows,  said 
Dr.  George  C.  Fell  before  the  meeting  of  the 
American  Society  of  Microscopists,  held  in 
Detroit,  that  the  criminal's  death  was  instantan- 
eous and  painless.  The  blood  showed  interest- 
ing changes.  His  theory  is,  and  he  says  it  is 
well  established,  that  death  is  not  due  to  the 
lesion  of  the  tissues  but  is  due  to  a  shock  such 
as  often  results  from  surgical  injury. 


"Technical  Telegraphy"  is  the  title  of  a  neatly 
gotten  up  book  of  S5  pages  just  from  the  press 
of  the  London  Telegraph  Journal.  The  author 
is  Mr.  William  Connolly,  Honorman  and  Silver 
Medallist.  City  and  Guilds  of  London  Technolo- 
gical Institute,  and  the  contents  of  the  book,  by 
chapters,  are  :  Introductory  :  Static  Electricity  ; 
Magnetism:  Electromagnetism-Cnits  ;  Batteries; 
Internal  and  External  Resistance  ;  Instruments 
(three  chapters):  Static  and  Dynamic  Induction  ; 
Improved  Systems  :  Repeaters  and  Telephones ; 
Telegraph  Construction  ;  Measurements  and 
Te-ts.  and  Causes  and  Discovery  of  Faults. 

The  book  is  well  printed  and  is  illustrated  in 
a  very  clear  manner.  The  language  used  is 
plain,  so  that  a  beginner  may,  with  c<  mpara- 
tively  little  effort,  easily  acquire  an  elementary 
knowledge  of  electricity  as  applied  to  telegraphy. 
Altogether  it  is  an  excellent  little  book  and  is 
possessed  of  valuable  information. 


THE    ELECTRIC    AGE. 


A    FEAT    IN    ELECTRIC    RAILWAY    CON- 
STRUCTION. 


A  remarkable  feat  of  electrical  railway  construc- 
tion has  recently  been  completed  in  Elmira,  N.  Y. 
On  the  30th  of  July  the  Elmira  and  Horseheads 
Railway  Co.  placed  a  contract  with  the  Edison 
General  Electric  Company  for  the  equipment  of 
seven  thousand  feet  of  track,  six  motor  cars,  and 
a  full  station  equipment.  At  the  same  time  a 
contract  was  placed  with  the  John  Stephenson  Car 
Company  for  six  new  cars  of  solid  and  elegant 
construction.  The  contracts  were  made  in  both 
cases  with  the  strong  guarantee  to  the  effect  that 
the  road  should  go  into  operation  on  the  first  day 
of  September  in  order  to  accommodate  the  Great 
Interstate  Fair  which  was  to  open  on  that  day.  A 
full  history  of  the  efforts  made  by  both  supply 
companies  to  fullfil   the  guarantee  would  be  in- 


day.  In  the  meantime  a  contract  had  been  placed 
with  the  Simplex  Company,  of  Boston,  for  the  feed 
wire,  the  Edison  Company  had  forwarded  all  line 
material  and  supplies,  and  everything  was  on  the 
ground  but  the  poles,  which  were  held  in  northern 
New  York,  awaiting  the  arrival  of  cars  which  had 
been  delayed  on  account  of  the  New  York  Central 
strike.  In  this  emergency  every  one  turned  in  to 
help.  Poles  were  gathered  about  Elmira,  and  at 
twelve  o'clock  on  the  night  of  August  23rd  the 
street  construction  work  commenced.  Provision 
for  the  dynamos  and  appliances  had  been  made  by 
engaging  a  part  of  the  Westinghouse  station  at 
Elmira.  On  August  31st  notice  was  sent  to  the 
Railway  Campany  that  the  road  would  commence 
operations  on  the  following  morning,  and  promptly 
at  six,  a.  M.  on  the  first  day  of  September  the  road 
carried  its  first  passengers.  For  the  next  few  days 
the  tests  of  the  machinery  were  excessive,  the  Cars 


THE  EDISON-EICKEMEYER  STREET  RAIL- 
WAY  ARMATURE. 

One  of  the  most  striking  advances  in  railway 
motor  construction  which  has  recently  been  made 
is  announced  this  week  by  the  Edison  General 
Electric  Company,  which  has  secured  the  use  for 
its  railway  system,  of  the  Eickemeyer  patents  for 
winding  armatures.  It  will  be  remembered  that 
the  Eickemeyer  Dynamo,  for  lighting  purposes  was 
brought  out  about  two  years  ago,  and  created 
much  discussion  and  favorable  comment  in  the 
press.  Since  that  time  it  has  been  actively  ex- 
ploited, and  it  is  said  that  not  a  single  dynamo 
armature  wound  on  the  Eickemeyer  plan  has  ever 
burned  out.  The  Edison  Company  have  made  a 
thorough  examination  of  this  winding,  with  a  view 
to  adopting  it  for  its  railway  motors,  where  it  will 
be  particularly  valuable. 


FIG.     2. — SHORT    ELECTRIC    CARS    ON    CITIZENS     STREET    RAILROAD,     INDIANAPOLIS,    IND. 


teresting  reading,  as  it  called  for  the  quickest  time 
ever  made  in  electrical  railway  construction.  Both 
the  Edison  Company  and  the  Stephenson  Company 
put  their  best  men  upon  the  work,  and  forwarded 
supplies  with  the  utmost  possible  dispatch.  On 
or  about  the  1 5th  day  of  August  the  Stephenson 
Company  informed  the  Sprague  Company  that  its 
cars  were  ready  for  equipment,  and  at  about  the 
same  time  the  motors  were  shipped  from  the  great 
Schenectady  Works  of  the  Edison  Company,  which 
have  a  capacity  of  from  1 5  to  20  street  car  motors 
per  day.  The  strike  on  the  New  York  Central  at 
this  time  bid  fair  to  cause  very  serious  delays,  as 
the  cars  were  to  be  equipped  in  New  York.  A 
special  consultation  of  the  Edison  Company  and 
the  Stephenson  Company  was  held  at  Schenectady, 
with  the  result  of  causing  the  motors  to  be  shipped 
via  a  roundabout  route,  which  necessitated  special 
cars  and  unusual  expedition.  On  about  the  20th 
of  August  the  completed  cars  began  to  go  out  from 
the  Stephenson  factory,   two  being  shipped  each 


requently  having  to  carry  two  loaded  trailers,  and 
to  remain  in  service  from  early  morning  until  late 
at  night.  The  largest  number  of  passengers  carried 
by  these  electric  cars,  with  their  complement  of 
trail  cars,  was  a  little  over  twenty-five  thousand. 
The  road  was  entirely  satisfactory  in  every  respect, 
and  the  present  owners  of  the  road  have  every 
reason  to  be  grateful  to  both  the  Stephenson  and 
the  Edison  Companies. 


Electric  Snow  Sweepers. — The  Short  Electric 
Eailway  Company  have  received  an  order  from 
the  Rochester  Railway  Company  for  twenty- 
four  25  H.  P.  motors  to  be  placed  on  the  snow 
sweepers  now  being  constucted  by  the  Lewis  & 
Fowler  Mfg.  Co.,  of  Brooklyn,  N  Y.  These 
sweepers,  six  in  number,  will  be  heavier  than 
any  yet  made  by  this  company,  and  the  motors 
are  large  and  powerful.  Two  of  them  will  be 
needed  to  operate  the  truck  and  one  to  run  each 
broom,  making  four  motors  to  each  sweeper. 


The  armature  now  used  by  all  the  leading  elec- 
tric railway  companies  are  wound  on  what  is  known 
as  the  Siemens  system,  which  has  proved  entirely 
suitable  for  dynamo  work,  but  has  some  disadvan- 
tages in  railway  motor  construction.  In  the  Siemens 
armature  the  wire  is  so  wound  that  when  completed 
there  is  an  irregular,  cone-shaped  mass  of  wires  at 
the  ends  which  have  more  or  less  motion  among 
themselves.  This  motion  has  a  tendency  to  abraid 
the  insulation  of  the  wires,  causing  short  circuits 
of  adjacent  coils  which  may  carry  the  maximum 
difference  of  pressure  generated  by  the  armature, 
and  it  is  in  this  way  that  burn-outs  frequently  occur. 
Moreover,  as  the  wire  is  wound  in  two  complete 
layers,  and  as  burn  outs  more  frequently  occur  on 
the  under  than  on  the  upper  layer,  the  expense  of 
repairing  a  burn-out  usually  amounts  to  nearly  as 
much  as  that  of  re-winding  the  entire  armature, 
since  all  the  coils  originally  put  on  after  the  burned 
out  coils  have  to  be  taken  out  in  order  to  reach 
the  latter. 


THE    ELECTRIC    AGE. 


The  Eickemeyer  system  of  winding  is  radically 
different  from  the  Siemens.  Each  armature  coil  is 
wound  upon  a  form  of  peculiar  construction,  and 
comes  out  standard  and  interchangeable  in  every 
respect.  (See  Fig.  i).  In  building  an  armature 
originally,  the  laminated  iron  core  is  first  prepared 
as  in  the  Siemens  armature,  and  upon  this  are 
loosely  placed  the  necessary  numbers  of  standard 
coils  which  are  locked  in  places  around  the  arma- 
ture by  means  of  the  wooden  pegs  shown  in  fig.  2. 
The  result  is  a  square  end,  both  front  and  rear, 
instead  of  the  cone  shaped  end  of  the  Siemens 
armature.  The  coils  are  held  firmly  in  place  with 
absolutely  no  chance  for  motion,  and  there  is  no 


It  is  the  strong  belief  of  the  Edison  Company 
that  one  of  the  most  serious  difficulties  that  has 
been  met  with  in  electric  railway  work  is  entirely 
overcome  by  the  new  armature  which  they  are  now 
prepared  to  offer  to  their  patrons. 


LIGHTNING   ARRESTER. 


The  lightning  arrester  illustrated  herewith  is 
that  of  the  Sperry  Electric  Company  of  Chicago. 
It  is  automatic  in  operation  and  has  been  known 
to  take  care  of  fifteen  charges  of  lightning  in  an 
hour  without  requiring  attention.  The  opera- 
tion is  similar  to  that  of  the  arrester  described  in 


FIG. 


EICKEMEYER    ARMATURE. 


mechanical  pressure  from  coil  to  coil  which  would 
tend  to  cause  short  circuit.  The  armatures  are 
necessarily  of  standard  diameter,  and  interchange- 
able, and  it  is  believed  that  the  Eickemeyer  arma- 
ture will  never  burn  out  except  from  dead  over- 
load causing  melting  of  the  wire,  from  accidental 
mechanical  injuries,  or  from  short  circuit  due  to 
outside' causes.     If,    however,    an   armature   coil 


the  Electric  Age  of  April  26,  its  chief  advantage 
over  that  form  being  less  liability  to  form  a 
short  circuit  of  the  dynamo  current.  The  parts 
are  mounted  upon  a  wooden  ba-;e,  are  well  insu- 
lated and  metallic  portions  are  nickel-plated, 
making  a  handsome  piece  of  station  equipment. 


THE  ERWIN  HYDRAULIC  ENGINE. 


FIG.     2. — EICKEMEYER    ARMATURE   COIL. 

should  burn  out  from  any  of  the  causes  mentioned 
it  could  be  replaced  without  difficulty  by  any  ordi- 
nary mechanic  and  without  return  to  the  factory, 
the  whole  operation  consuming  about  a  day's  time 
and   a  small  amount   of  materal.     The    Railway 


A  valuable  and  serviceable  combination  of 
power  machinery  is  that  described  and  illustrated 
herewith.  The  combination  is  formed  by  the  at- 
tachment of  an  Erwin  Water  Motor  to  any  of  the 
various  styles  or  sizes  of  steam  pumps  whereby  the 
pump  may  be  made  to  perform  the  twofold  duty 
of  a  steam  pump  and  high  pressure  engine.  The 
motor  attachment  in  no  way  conflicts  with  the 
ordinary  use  of  the  pump,  but  greatly  enlarges 
the  field  of  usefulness,  in  being  able  to  drive  all 
kinds  of  machinery. 

By  the  opening  and  closing  of  the  proper 
valves  the  water  in  the  pump,  when  the  latter  is 
in  operation,  is  driven  with  great  force  against 
the  motor  wheel,  causing  a  rotation  thereof  of 
great  speed  with  the  production  of  great,  power. 
By  reversing  the  position  of  the  valves  the  pump 
may  be  used  in  the  ordinary  Way  for  pumping 
purposes. 


already  mentioned,  it  has  many  great  advantages 
as  an  engine  alone. 

First  —  It  runs  noiselessly  and  with  steady, 
uniform  movement.  Second — Owing  to  the  ro- 
tary movement  there  is  no  vibration  and  expen- 
sive foundations  are  unnecessary.  Third — Engi- 
neers are  not  needed  to  operate  the  engine.  It 
is  simple  and  durable  and  requires  no  more  at- 
tention than  an  ordinary  pump.  Fourth — Dyna- 
mos may  be  attached  directly  to  the  driving 
shaft,  belts  dispensed  with,  and  but  small  space 
required.  Fifth — Any  given  motor  may  be  used 
for  greater  or  less  H.  P.  by  changing  size  of  noz- 
zles furnished. 

By  the  use  of  this  combination  a  dwelling  or 
store  may  be  supplied  with  water,  heat,  power 
and  electric  light,  while  the  pump  may  be  simul- 
taneously used  for  feeding  the  boiler  with 
water. 

Another  valuable  application  of  this  combina- 
tion is  in  connection  with  municipal  water  works. 
There  are  in  the  United  States  a  large  number 
of  city  water  works,  erected  and  maintained  at 
a  great  cost,  which  are  used  principally,  if  not 
solely,  for  fire  protection.  As  thus  used  they 
represent  a  vast  amount  ofnon  productive  capi- 
tal, which,  by  this  invention  may  be  put  to  a 
highly  remunerative  use.  At  a  comparatively 
small  additional  cost  many  of  the  high  duty 
steam  pumps  now  made,  as  well  as  those  here- 
after made,  may  by  this  motor  combination  be 
transformed  into  high  speed  engines  having  no 
superiors  for  running  dynamos,  through  the 
medium  of  which  cities  may  be  supplied  with 
electric  light  and  power,  and  the  great  expense 
of  a  separate  additional  plant  for  such  purpose 
thereby'  avoided. 

As  to  the  power  and  efficiency  of  the  hydrau- 
lic engine,  careful  break  tests  show  that  it  has 
an  efficiency  of  85  per  cent,  of  the  pump,  and 
accurate  tests  of  the  water  motor  show  that  it 
has  a  higher  efficiency  than  the  best  heretofore 
made.  With  such  an  engine  in  the  basement, 
power  can  be  transmitted  to  any  and  every  floor 
lor  the  purpose  of  running  fans,  or  doing  any 
other  kind  of  work.  The  absence  of  vibrations 
makes  this  engine  especially  adapted  for  running 
dynamos  on  express  trains,  and  .the  engine  has 
received  the  endorsement  of  the  Pennsylvania 
Railroad  Company  as  being  just  what  is  needed 
for  train  service. 

This  interesting  and  valuable  engine  is  manu- 
factured by  the  Erwin  Hydraulic  Engine  and 
Steam  Pump  Company,  51  South  Canal  street, 
Chicago,  and  from  all  reports  from  users  they  are 
giving  great  satisfaction. 


POSITIVE 
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SPERRY    LIGHTNING    ARRESTER. 


Company  would   be   provided   with   a   sufficient 
number  of  standard  coils  held  in  reserve. 

From  the  cut  (Fig.  2)  the  peculiar  curvature  of 
the  coils  at  the  rear  is  easily  seen  ;  the  same  cur- 
vature is  found  at  the  front  end.  The  whole  ar- 
mature is  perfectly  ventilated,  particularly  at  the 
front  where  difficulty  has  frequently  occurred. 


A  valuable  feature  of  this  arrangement  is,  that 
motors  can  be  readily  attached  to  any  pump 
now  in  use,  resulting  practically  in  the  addition 
of  a  fine  high  speed  engine  at  a  small  additional 
cost — that  of  the  motor. 

In  addition  to  the  twofold   use  of  this  device, 


ERWIN    HYDRAULIC    ENGINE. 

He  Was  Wrong.— In  1878  Mr.  Edison  stated 
that  carbon  would  not  answer  for  the  filament 
of  an  incandescent  Ian  p,  and  that  platinum  was 
the  only  reliable  substance  to  use.  That  expe- 
rience has  proved  his  deductions  to  have  been 
wrong  his  present  lamps  are  evidence.  He  now 
uses  carbon  altogether. 


THE    ELECTRIC    ACE. 


o 


THE  MINNEAPOLIS  ELECTRIC  RAILWAY. 


Work  on   the  immense  power  house  of  the 
Minneapolis    Electric    Railway   is    progressing 
very  favorably  and  the  magnitude  of  the  plant  is 
a  surprise  to  those  who  recently  had  an  oppor- 
tunity to  inspect  it.     The  plant  complete  will  in- 
clude 138  miles  of  road  in  Minneapolis,  75  miles 
in  St.   Paul,  three   1,000  horse  power  engines  in 
the  Minneapolis  power  house,   seven   like    en- 
gines in  the  St.  Paul  power  house,   and  twelve 
200  horse-power  Edison  generators.     The  road 
equipment  will  consist  of  120  motorcars,  each 
having   two    15    horse  power   motors,   and   the 
necessary  number  of  trailers.     This  road  is  the 
first  one  to  use  underground  feeders,  which  are 
laid  in  conduits  constructed  by  the  Interior  Con- 
duit  and    Insulation   Company,   of  New   York. 
Another  feature  in  the  building  of  this  road  and 
one  which  has  called  forth  a  great  deal  of  inquiry 
and  speculation  is  the  fact  that  the  feeders  are 
devoid  of  any  insulation  whatever,  and   are  laid 
bare  in  the  conduits,  which,  as  is  well-known, 
are  themselves  constructed  of  excellent  insulat- 
ing material.     Hence,   it  is  argued,  if  the  con- 
duits themselves    furnish   adequate   insulation, 
there  is  no  need  of  insulating  the  electric  con- 
ductors.    There  are  now  in  use  6,600   feet  of 
this  underground  conduit   and    26,400   feet   of 
wire.     The  feeders  are  led  up   to   the   trolley 
wires  at  stated  distances  through  the  hol- 
low poles  which  support  the  wires. 

The  poles  are  set  in  the  middle  of  the 
street,  are  made  of  iron  and  are  very 
ornamental  in  appearance.  From  an 
aesthetic  standpoint  no  objection  can  be 
raised  against  these  poles. 

The  operation  of  the  motor  cars  on  the 
portion  of  the  road  now  completed  is  all 
that  could  be  desired,  and  the  speed  is 
varied  with  great  facility. 

The  1,000  horse-power  Atlas  engines  to 
be  used  in  the  power  houses  at  Minne- 
apolis and  St.  Paul  are  huge  affairs.  They 
are  of  the  compound  condensing  type,  and 
the  flywheel  of  each  is  about  thirty  feet  in 
diameter.  The  face  of  the  fly-wheel  is  six 
feet  across,  and  the  belt  which  is  to  be 
used  at  the  Minneapolis  power  house  is 
now  on  exhibition  at  the  Industrial  Exposi- 
tion held  in  that  city.  The  belt  is  seventy- 
three  inches  in  width  and  is  said  to  be  the 
largest  ever  made. 

The  work  on  this  road  is  being  pushed 
forward  as  rapidly  as  possible  and  when 
the  system  is  in  complete  working  order 
St.  Paul  and  Minneapolis  will  have  a 
railroad  between  them  that  they  may  well 
be  proud  of. 

ELECTRIC  LIGHT  WIRES. 


thirty-five  horse-power  steam  engine,  would 
seem  superfluous  and  unnecessary,  for  to  almost 
any  one  that  is  a  self-evident  fact.  To  grasp 
the  cross-head,  crank-arm  or  rim  of  the  fly-wheel 
while  the  engine  is  running  at  speed  would  be 
a  foolhardy  act  and  one  that  no  sane  person 
would  attempt.  For  certain  reasons  to  place 
one's  self  in  circuit  with  a  fifty  light  arc  dynamo 
when  delivering  current  to  that  number  of  lights 
would  prove  no  less  disastrous.  To  point  out 
the  dangers  of  closing  a  high  potential  circuit 
through  the  body  by  taking  hold  of  the  ends  of 
a  broken  wire  is  a  comparatively  easy  task,  but 
unfortunately  there  are  many  other  ways  by 
which  just  as  great  danger  can  be  incurred,  and 
that  too  without  the  knowledge  of  the  victim. 
To  place  one's  self  in  the  path  of  the  current 
from  a  fifty  light  arc  dynamo  would  be  equiva- 
lent to  attempting  to  stop  a  thirty-five  horse 
power  engine  as  before  described.  No  one  as 
yet  has  made  a  successful  attempt  to  do  so." 


HUNTINGTON   SEARCH    LIGHTS. 


A     COMPACT     ELECTRIC    VENTILATING 
FAN. 


Ventilating  fans  are  about  as  necessary  in 
large  buildings  as  light,  and  much  attention  and 
time  has  been  devoted  by  electrical  engineers  to 
the  designing   of  such   apparatus.     One  of  the 


In  his  address  on  electric  light  wires  before 
the  recent  convention  of  firemen,  in  Lawrence, 
Mass.,  Captain  Brophy,  chief  inspector  of  the 
Electrical    Mutual   Insurance    Company,    said : 

"The  generation  of  the  electric  current 
or  the  production  of  light  and  power  is  not 
surrounded  with  that  degree  of  mystery  that 
most  of  those  who  do  not,  and  some  of 
those  who  should  know  better,  would  have 
the  public  believe.  The  law  of  the  electric 
current,  its  generation  and  distribution  is  just  as 
simple  as  are  the  laws  of  hydraulics  or  mechan- 
ics. The  electric  light  is  the  result  of  the  con- 
version of  the  energy  of  the  steam  engine  or 
other  source  of  power.  A  2,000  candle  power 
arc  light  absorbs  something  less  than  one  horse 
power  while  burning,  or  to  be  more  precise  say 
67-100  of  an  electrical  horse  power.  Fifty  arc 
lamps  in  series  would  require  thirty  three  and 
one-half  horse-power  independent  of  the  power 
required  to  overcome  the  resistance  of  the  wire 
and  friction  of  the  moving  parts  of  the  engine, 
dynamo  and  shafting.  To  say  to  any  one  of 
ordinary  intelligence  that  it  would  be  possible 
for  any  human  being  to  resist  the  pressure  of  a 


COMPACT    ELECTRIC   VENTILATING    FAN. 

latest  of  these  is  shown  in  the  accompanying 
illustration,  which  is  reproduced  from  a  photo- 
graph taken  of  an  electric  ventilating  plant 
installed  by  the  "C.  &  C."  Electric  Motor  Com- 
pany, in  the  new  building  of  the  Union  Trust 
Co.,  on  Broadway,  this  city.  The  outfit  is  a 
combination  of  the  well-know  "C.  &C."  motor 
with  a  Blackman  Ventilating  wheel,  the  latter 
being  a  thirty-degree  disc  exhaust  fan.  The 
motor  is  mounted  directly  on  the  shaft  and  sup- 
ported by  the  fan  brackets.  It  revolves  at  a 
speed  of  600  revolutions  a  minute  and  delivers 
20,oco  cubic  feet  of  air  in  the  same  time. 

There  is  a  large  demand  for  outfits  of  this 
character  on  account  of  the  noise  and  dirt  which 
are  necessary  accompaniments  of  the  use  of  a 
motor  belted  to  a  pulley  on  the  fan.  Another 
great  advantage  this  style  of  ventilating  appara- 
tus presents,  particularly  to  electric  light  men 
and  contractors,  is  the  facility  with  which  it  may 
be  installed.  It  may  be  placed  in  position 
without  regard  to  belting  or  shafting.  An  es- 
sential requirement  of  a  machine  of  this  class  is 
compactness  of  design  in  order  that  the  motor 
may  obstruct  the  draught  of  air  as  little  as  pos- 
sible. It  is  believed  that  this  machine  attains  this 
object  to  a  greater  degree  than  any  other  yet 
devised  for  a  similar  purpose. 


That  the  manufacturers  of  the  Huntington 
Search  Light  have  struck  an  era  of  prosperity  is 
plainly  evident  from  the  large  number  of  orders 
they  are  constantly  receiving  from  all  parts  of 
the  country.  So  great  is  the  demand,  that, 
notwithstanding  the  fact  that  their  factory  is 
worked  to  its  fullest  capacity,  they  are  unable 
to  supply  the  wants  of  their  customers  with  as 
much  promptness  as  they  would  wish.  This, 
however,  will  be  remedied  as  soon  as  the  plant 
can  be  enlarged.  The  number  of  lights  with 
which  ocean  steamers  and  vessels  plying  the 
Hudson  River  and  the  Sound  have  been  pro- 
vided is  sufficiently  large  to  give  the  Scott  Elec- 
trical Manufacturing  Company  good  cause  for 
congratulations  upon  its  phenomenal  success  in 
catering  to  the  wants  of  those  in  the  maritime 
world. 

Not  content  with  this  however,  the  company 
has  for  some  time  been  experimenting  with  a 
light  of  40-candle  power  for  night  work  in  the 
yards  of  the  Central  Railroad  of  New  Jersey,  at 
Communipaw,  with  such  satisfactory  results 
that  already  several  companies  are  discussing 
the  advisability  of  adopting  it  for  similar  pur- 
poses. 

The  amount  of  time  and  money  that  could  be 
saved  to  a  railroad  corporation  were  its  wrecking 
cars  fitted  up  with  search  lights  is  almost 
incalculable.  Indeed  some  of  the  foremost 
railroad  men  in  the  country  who  have 
looked  into  the  matter  have  instructed  the 
company  to  proceed  with  the  manufacture 
of  a  light  for  that  particular  purpose. 

In  a  few  weeks  two  of  the  finest  boats 
plying  Long  Island  Sound  will  be  supplied 
with  search  lights  when  a  novel  experi- 
ment will  be  made  to  further  demonstrate 
its  utility  by  flashing  telegraph  signals  from 
one  vessel  to  the  other,  etc. 

The  Scott  Electrical  Manufacturing  Com- 
pany has  been  recently  incorporated  under 
the  laws  of  the  State  of  New  Jersey,  with 
n  authorized  capital  of  $250,000  of  which 
'200,000  has  already  been  issued.  The 
officers  of  the  company  are  j.  Graham 
Scott,  president  and  general  manager ; 
Thomas  I.  McLeod,  secretary  and  treasur- 
er; B.  B.Ward  and  Louis  Hills,  electricians. 
The  board  of  directors  is  composed  of  J. 
Graham  Scott,  Edward  Mulgrow  Broom, 
Palmer  Broom  and  Bertram  H.  Weber. 
The  business  office  of  the  company  is 
located  at  26  Liberty  street. 
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Health  in  the  Electric  Light. — It  has 
been  remarked,  as  showing  what  a  power- 
ful element  of  health  the  electric  light  is,  that 
the  general  health  of  those  who  use  it  improves, 
their  appetite  and  their  ability  to  sleep  increase, 
and  the  visits  of  the  doctor  become  less  fre- 
quent. This  is  especially  apparent  in  the  statis- 
tics of  the  attendance  of  working  people  in 
factories  and  other  places.  In  the  savings  bank 
in  Queen  Victoria  street,  London,  where  1,200 
persons  are  employed,  the  absences  from  illness 
have  been  so  far  reduced  that  the  extra  labor 
gained  is  said  to  have  paid  for  the  electric  light. 
The  influence  of  artificial  light  on  the  eyes  has 
also  a  very  important  sanitary  bearing.  It  has 
been  asserted  that  the  injury  to  the  eyes,  of 
which  the  growing  shortsightedness  of  the  dav 
is  but  one  result,  is  due  to  the  heat  rays  and  not 
to  the  light  rays.  If  that  be  so,  the  electric  light 
is  less  injurious  than  any  other.  If  the  eyes  are 
exposed  to  the  strong  light  of  the  arc  lamp  its 
ultra-violet  rays  have  a  painful  effect,  but  no 
one  has  ever  complained  of  the  influence  of  a 
steady  glow  lamp  upon  the  sight  and  it  is  pos- 
sible to  read  and  write  for  many  hours  by  such  a 
light  without  experiencing  the  least  fatigue. 

Killed. — A  lineman  in  the  employ  of  an  elec- 
tric light  company  in  Omaha,  Neb.,  cut  a  live 
wire  on  September  24th  and  was  instantly 
killed. 
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TELPHER  LINE.* 

The  telpher  line  put  up  at  the  Edinburgh  Ex- 
hibition by  the  Electrical  Engineering  Corpora- 
tion, shows  the  most  recent  improvements,  and 
is  arranged  so  as  to  carry  passengers  as  well  as 
demonstrate  the  advantages  of  the  system  for 
this  transport  of  goods. 

The  Edinburgh  line  consists  of  over  a  quarter 
mile  of  track,  the  flexible  portion  of  it  being  con- 
structed in  spans  of  50  ft.  and  the  rigid  ends  in 
spans  of  15  ft.  The  stand  ropes  on  which  the 
locomotive  and  carriages  travel  are  of  crucible 
steel  and  i^in.  in  diameter.  These  are  tight- 
ened, so  that  with  a  full  load  on  the  line  there  is 
a  sag  of  about  2  ft.  4J2  in.  on  the  spans  covered 
by  the  train.  The  arms  supporting  the  stand 
rope  are  ananged  so  that  they  move  in  either  di- 
rection, allowing  the  sag  in  the  rope  to  follow 
the  train  as  it  moves  along,  thus  not  putting  any 
undue  strain  upon  the  posts  themselves.  The 
stand  rope  at  its  junction  with  the  rigid  rail 
passes  from  a  special  descent  junction  saddle  so 
arranged  that  the  train  rises  from  the  rope  onto 
the  rigid  rail  without  any  jerk  or  unsatisfactory 
movement.  From  the  junction  saddle  the  stand 
rope  passes  direct  to  a  structure  termed  the  abut- 
ment post ;  this  is  fastened  to  the  substantial  an- 
chorages in  the  ground  by  flexible  steel  ropes 
5in.  in  circumference.  The  strain  upon  the 
ends  of  the  stand  rope  with  a  fully-load  train  is 
about  five  tons,  and  the  st'ain  upon  the  anchor- 
ages about  eight  tons.     The    current    is    con- 


upper  frame.  The  motor  is  suspended  from  the 
upper  frame  by  a  hanger,  so  arranged  as  to  allow 
the  whole  to  swing,  the  swinging  movement  thus 
allowed  not  interfering  with  the  motion  of  the 
chain,  as  it  is  a  movement  radially  to  the  centre 
of  the  large  chain-wheel  on  the  upper  frame. 
The  upper  frame  contains,  in  addition  to  the 
large  cnain-wh.ee',  two  driving  wheels  with  mal- 
leable cast  iron  tyres  to  grip  the  r->pe,  each  at- 
tached to  a  chain-wheel  driven  from  the  shaft 
supporting  the  large  central  chain-wheel. 

This  new  method  of  cheap  transport  has,  it  is 
needless  to  say.  attracted  considerable  attention 
at  the  Ed  nburgh  Exhibition  ;  and,  in  view  of 
the  many  instances  where  telpherage  might  be 
advantageously  employed,  the  Electrical  Engi- 
neering Corporation  has  shown  great  enterprise 
in  bringing  the  system  so  prominently  before  the 
public. 

MECHANICAL   METER. 

In  the  paper  of  Messrs.  A.  E.  Kennelly  and 
R.  S.  White,  read  at  the  meeting  of  the  Associa- 
tion of  Edison  Illuminating  Companies,  held  in 
Minneapolis,  September  1 6th,  a  mechanical 
meter  recently  completed  by  Mr.  Thomas  A. 
Edison  is  described.  The  apparatus  is  con- 
structed on  the  pattern  of  one  of  Mr.  Edison's 
early  patents  in  that  direction,  and  is  a  small 
motor  of  delicate  construction.  The  armature 
commences  to  rotate  as  soon  as  one  lamp  in  the 
supplied  circuit  is  turned  on.     The  rotation  ac- 


ON  ALTERNATE  CURRENTS  IN  PARALLEL 

CONDUCTORS  OF  HOMOGENEOUS  OR 

HETEROGENEOUS  SUBSTANCE.* 


TELPHER    LINE    AT    THE    EDINBURGH    EXHIBITION. 


ducted  along  a  conductor  which  is  not  attached 
to  the  insulators  on  which  it  rests  at  any  point, 
but  merelv  rests  upon  them.  From  the  locomo- 
tive a  rigid  arm  projects  underneath  the  conduc- 
tor, but  above  the  insulators,  and  slides  along 
under  the  conductor,  lifting  it  off  the  insulators 
as  the  arm  passes  them,  allowing  it  to  rest  on 
them  again  after  it  has  passed.  This  method  of 
collection  is  recommended  in  the  proposed 
'Waller  Minville"  system  of  electrical  traction. 

The  train,  as  will  be  seen  from  the  illustration, 
is  a  very  practicable  one  ;  the  cars,  with  which 
the  plant  and  the  rest  of  the  equipment  were 
made  at  the  works  of  the  Electrical  Engineering 
Corporation  at  West  Drayton,  are  built  much  in 
the  fashion  of  railway  carriages,  each  car  having 
two  compartments  and  holding  four  persons, 
and  each  compartment  being  entered  from  a 
door  with  a  railway  latch.  The  whole  of  the  car 
is  suspended  by  iron  hangers  from  two  bogie 
trucks,  the  bodies  of  which  latter  consist  of  mitis 
iron  castings  resting  on  the  axles  of  the  wheels  at 
each  end.  The  hanger  does  not  depend  directly 
from  the  body  of  the  bogie  truck,  but  rests  upon 
two  vertical  springs  contained  in  boxes  on  each 
side  of  the  body. 

The  locomotive  consists  of  what  is  termed  by 
the  Corporation  a  swinging  tub,  and  the  motor 
drives  a  small  countershaft,  to  one  end  of  which 
is  attached  an  electrical  governor  to  maintain  a 
set  speed  ;  the  other  end  of  the  countershaft  has 
upon  it  a  chain  wheel,  which  drives  directly 
upon  a  larger  chain  wheel    contained  on   the 
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celerates  as  more  lamps  are  lit  until  at  the  full 
load  of  20  lamps  the  speed  is  600  revolutions 
per  minute.  A  counter  worked  from  the  arma- 
ture shaft  records  the  number  of  rotations,  and 
on  duly  proportioned  dials,  the  supply.  The 
field  magnets  are  kept  charged  by  a  feeble  cur- 
rent from  the  mains,  while  the  main  current 
passes  through  a  shunt  as  in  the  electrolytic  me- 
ter, and  from  the  shunt  terminals  wires  pass  to 
the  armature.  The  drop  of  potential  in  the 
shunt  at  full  load  is  1.5  volts.  The  model, 
though  complete  in  itself,  will  be  slightly  modi- 
fied in  detail  to  suit  commercial  use,  and  will 
then  be  available  for  such  cases  where  a  me- 
chanical meter  is  desirable.  Mr.  Edison  does 
not  consider  that  a  mechanical  meter  can  pos- 
sibly be  as  cheap  or  as  reliable  as  the  electro- 
lytic meter  :  firstly,  owing  to  the  necessary  fric- 
tional  error  which  makes  the  record  too  low  for 
very  light  loads  and  low  speeds,  and  secondly, 
owing  to  the  mechanical  wear  and  tear  of  the 
working  parts  which  will  need  attention  and  ex- 
change from  time  to  time.  But  there  are  cases 
in  which  a  direct  reading  mechanical  meter  will 
be  an  advantage  and  he  expects  that  from  the 
tests  and  behavior  of  this  model  it  will  serve 
the  purposes. 

Galileo's  Prophecy. — Galileo  in  one  of  his 
dialogues  on  the  rival  astronomical  systems, 
written  in  1623,  puts  into  the  mouth  of  one  of 
his  speakers  a  reference  to  a  secret  art  by  which 
through  the  sympathy  of  the  magnetic  needle  it 
would  be  possible  to  converse  over  a  space  of 
two  or  three  thousand  miles. 


BY  SIR   WILLIAM  THOMSON,    F.  R  S. 

This  paper  consists  of  a  description  of  some  of 
the  results  of  a  full  mathematical  investigation 
of  the  subject,  which  I  hope  to  communicate  to 
the  Philosophical  Magazine  for  an  early  number  : 

1.  Two  or  more  straight  parallel  conductors, 
supposed  for  simplicity  to  be  infinitely  long, 
have  alternating  currents  maintained  in  them  by 
an  alternate-current  dynamo  or  other  electro- 
motive agent  applied  to  one  set  of  their  ends  at 
so  great  a  distance  from  the  portion  investigated 
that  in  it  the  currents  are  not  sensibly  deviated 
from  parallel  straight  lines.  The  other  set  of 
ends  may,  indifferently  in  respect  to  our  present 
problem,  be  either  all  connected  together  with- 
out resistance,  or  through  resistances,  or  through 
electro-motive  agents.  All  that  we  are  con- 
cerned with  at  present  is,  that  the  conductor  we 
consider  form  closed  circuits,  or  one  closed  cir- 
cuit, and  that  therefore  the  total  quantities  of 
electricity  per  unit  of  time  at  any  instant  travers- 
ing the  normal  sections  in  opposite  directions 
are  equal. 

2.  We  suppose  the  period  of  the  alternation 
to  be  very  great  in  comparison  with  the  time 
taken  by  light  to  traverse  a  distance  equal  to  the 
greatest  diameter  of  cross-section  of  our  whole 
group  of  conductors.  This  supposition  is  im- 
plied in  the  previous  assumptions  of  parallel 
rectilinearity  of  the  electric  stream  lines,  and  of 
equality  of  the  quantities  of  electricity  traversing, 
in  opposite  directions,  the  several  areas  of  a 
normal  section. 

3.  We  farther  suppose  that  the  length  of  our 
conductors  and  their  effective  ohmic  resistances 
are  so  moderate  f  that  the  quantities  of  electric- 
ity deposited  on  and  removed  from  their  boun- 
daries to  supply  the  electrostatic  forces  along  the 
conductors  required  for  producing  the  alterna- 
tions of  the  currents,  are  negligible  in  compari- 
son wTith  the  total  quantity  flowing  in  either  di- 
rection in  the  half-period.  This  supposition  ex- 
cludes important  practical  problems  of  telegra- 
phy and  telephony,  the  problem  of  long  marine 
cables,  for  instance  ;  but  it  includes  the  problem 
of  electric  lighting  by  alternating  currents  trans- 
mitted at  high  tension  through  considerable  dis- 
tances ;  as,  for  example,  from  Deptford  to 
London. 

4.  The  general  investigation  includes  as  read- 
ily any  number  of  separate  circuits  of  parallel 
conductors  as  a  single  circuit,  but,  for  simplic- 
ity in  describing  results,  I  suppose  our  system 
of  conductors  to  be  so  joined  at  their  ends  as  to 
constitute  a  single  simple  circuit  of  two  parallel 
conductors.  %  It  may  be  either  two  parallel 
conductors  or  one  conductor,  one  of  which  may 
or  may  not  surround  the  other,  as  shown  in 
Figs.  1  and  2,  representing  cross-sections. 
Each  conductor  may  be  single,  as  in  Figs.  1  and 
2,  or  either  may  be  multiple  parallels. 

5.  We  suppose  each  conductor  to  be  homo- 
geneous in  substance,  and  in  cross-section  from 

*  Author's  abstract  of  a  Paper  read  before  the  British  Associ- 
ation, in  Section  A,  Leeds,  September,  1890,  in  London  Elec- 
trician. 

+  The  circumstances  in  which  this  condition  is  fulfilled  may  be 
usefully  illustrated  by  considering  the  important  practical  cases 
of  submarine  cables,  and  of  metallic  circuits  of  two  parallel  wires 
insulated  at  a  distance  anything;  less  than  a  few  hundred  times 
their  diameter.  For  all  these  cases  the  numeric  expressing  the 
electro-static  capacity  of  either  conductor  per  unit  of  its  length 
(the  other  supposed  for  the  moment  to  be  at  zero  potential)  is 
between  2  and  0.1,  and  for  our  present  rough  comparison  may 
be  regarded  as  moderate  in  comparison  with  unity.  On  this 
supposition  the  condition  of  the  text  requires  for  fulfilment  that 
the  mean  proportional  between  the  velocity  which  expresses  in 
electro-magnetic  measure  the  resistance  of  one  of  the  conductors 
and  the  velocity  of  a  body  traveling  the  length  of  the  conductor, 
in  a  time  equal  to  half  the  period  of  alternation,  shall  be  exceed- 
ingly small  in  comparison  with  the  velocity  of  light. 

%  The  case  of  a  single  circuit  made  up  of  parallel  conductors, 
so  joined  at  their  ends  that  to  travel  once  round  it  we  must  go 
and  come  two  or  three  or  more  times  along  separate  conductors, 
joined  by  their  ends  in  series,  so  as  to  make  one  circuit,  is  speci- 
ally considered  in  my  Paper  on  "Anti-Effective  Copper  in  Par- 
allel or  in  Coiled  Conductors  for  Alternating  Currents,"  to  be 
communicated  presently  to  Section  A. 
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end  to  end,  but  not  necessarily  homogeneous 
in  different  parts  of  the  cross-section.  Thus  the 
two  conductors,  or  the  different  parts  of  either, 
may  be  of  different  metals,  or  either  conductor 
or  any  part  of  either  conductor  may  consist  of 
two  metals  (as  iron  and  copper,  or  iron  and  lead) 
laid  parallel  and  soldered  together. 

6.  We  shall  call  A  and  A  the  cross-sectional 
areas  or  groups  of  areas  of  the  two  conductors 
respectively  of  the  other.  All  the  different  por- 
tions of  A  are  connected  metallically  at  their  two 
ends,  and  are  thus  all  of  them  at  one  potential 
at  one  end  and  another  potential  at  the  other 
end  ;  and  similarly  for  A. '  The  homogeneous- 
ness  of  the  material  and  of  the  cross-sections 
along  the  length  of  the  conductors  and  the  uni- 
formity of  the  total  currents  assumed  in  §  3, 
implies  that  all  the  different  parts  of  A  in  one 
cross-sectional  plane  are  at  one  potential,  even 
though  A  consist  of  mutually  isolated  parts,  or 
A  c  insist  of  isolated  parts.  If,  as  in  Figs.  1  and 
2,  all  the  parts  of  A  are  in  mutual  metallic  con- 
nection, and  all  the  parts  of  A'  are  in  mutual 
metallic  connection,  this  would  entail  unifor- 
mity of  potential  through  A,  and  uniformity  of 
potential  through  A',  even  without  the  limitation 
of  our  subject  laid  down  in  §  3. 

7.  The  following  are  some  of  the  most  note- 
worthy results  of  the  full  mathematical  treatment 
of  the  subject. 

I.  When  the  period  of  alternation  is  large  in 
comparison  with  400  times  the  square  of  the 
greatest  thickness  or  diameter  of  any  of  the  con- 


figs.  1  and  2. 

iuctors,  multiplied  by  its  magnetic  permeability, 
nd  divided  by  its  electric  resistivity,  the  current 
intensity  is  distributed  through  each  conductor 
nversely  as  the  electric  resistivity  ;  the  phase  of 
ilternation  of  the  current  is  the  same  as  the  phase 
f  the  electro-motive  force  ;  and  the  current 
^cross  every  infinitesimal  area  of  the  cross-sec- 
ion  is  calculated,  according  to  the  electro-motive 
brce  at  each  instant,  by  simple  application  of 
Dhm's  law. 

II.  When  the  period  is  very  small  in  com- 
Jarison  with  400  times  the  square  of  the  smallest 
hickness,  or  diameter  of  any  of  the  conductors, 
multiplied  by  its  magnetic  permeability  and  di- 
vided by  its  electric  resistivity,  the  current  is 
:onfined  to  an  exceedingly  thin  surface-stratum 
)f  the  conductors.  The  thickness  of  this  stratum 
s  directly  as  the  square  root  of  the  quotient  of 
esistivity,  divided  by  magnetic  permeability,  of 
he  substance  in  different  parts  of  the  surface. 
The  total  quantity  of  the  current  per  unit  breadth 
bf  the  surface  is  independent  of  the  material, 
knd,  except  in  such  cases  as  those  referred  to  at 
he  end  of  II.  below,  varies  in  each  cross-section 
n  simple  proportion  to  the  electric  surface  dens- 
ty  of  the  static  electrification  induced  by  the 
electro-motive  force  applied  between  the  extre- 
mities for  maintaining  the  current.  The  distribu- 
ion  of  this  electric  density  is  similar  in  all  cross- 
lections,  but  its  absolute  magnitude  at  cor- 
esponding  points  of  the  cross-section  varies 
long  the  length  of  the  conductor  in  simple  pro- 
nation to  the  difference  of  electric  potential 
ietween  A  and  A, '  and  is  zero  at  one  end,  in  the 
particular  case  in  which  the  conductors  are  con- 
nected through  zero  resistance  at  one  end,  while 
he  electro-motive  force  is  applied  by  an  alternate 
lurrent  dynamo  at  the  other  end.  On  the  other 
land,  the  surface  distribution  of  electric  current 
s  uniform  throughout  the  whole  length  of  the 
jonductors,  and  it  is  only  its  distribution  in  dif- 
erent  parts  of  the  cross-section  that  varies  as  the 

lectric  density. 

The  proportionality  of  surface  intensity  of  the 


current  to  electric  density,  asserted  above,  fails 
clearly  in  any  case  in  which  the  circumstances 
are  such  that  the  distance  we  must  travel  along 
the  surface  to  find  a  sensible  difference  in  electric 
density  is  not  very  great  in  comparison  with  the 
thickness  of  the  current-stratum.  Such  a  case  is 
represented  in  Fig.  3,  which  is  drawn  to  scale 
for  alternate  currents  of  period  B'oth  of  a  second 
in  round  rods  of  copper  of  six  centimetres  dia- 
meter. The  spaces  between  the  outer  circular 
boundaries  and  the  inner  fine  circles  indicate 
what  I  have  called  the  mhoic  thickness,  being 
714  of  a  centimetre  for  copper  of  resistivity  161 1 
square  centimetres  per  second.  The  full  solution 
for  such  a  case  as  that  represented  in  Fig.  3  be- 
longs to  the  large  class  of  cases  intermediate 
between  I.  and  II.,  and  could  only  be  arrived  at 
by  a  kind  of  transcendent  mathematics  not 
hitherto  worked.  But  without  working  it  out, 
it  is  easy  to  see  how  the  time-maximum  intensity 
of  the  current  will  diminish  inwards  from  the 
surface,  and  will  be,  at  any  point  of  either  of  the 
inner  fine  circles,  about  one-half  or  one-third  of 
what  it  is  at  the  nearest  point  of  the  boundary 
surface  ;  and  that  at  points  in  the  surface,  distant 
from  B  B'  by  one-half  or  one  or  two  times  the 
mhoic  thickness,  the  current  intensity  will  be 
much  smaller  than  it  is  at  B  B'. 

III.  In  case  I.  the  heat  generated  per  unit  of 
time,  par  unit  of  volume,  in  different  parts  of  the 
conductors,  is  inversely  as  the  electric  resistivity 
of  the  substance,  and  directly  as  the  square  of 
the  total  strength  of  current,  at  any  instant.  In 
Case  II.  the  time-average  of  the  heat  generated 
per  unit  of  time,  per  unit  of  area  of  the  current 
stratum,  is  as  the  time-average  of  the  square  of 
the  quantity  of  current  per  unit  breadth,  multi- 
plied by  the  square  root  of  the  product  of  the 
electric  resistivity  into  the  magnetic  permeability. 

IV.  Example  of  III :  Let  the  conductor  A  be 
a  thin  flat  bar,  as  shown  in  the  diagram  (Fig.  4), 
A'  being  a  tube  surrounding  A,  or  another  flat 


fig.  3. 

bar  like  A,  or  a  conductor  of  any  form  whatever, 
provided  only  that  its  shortest  distance  from  A 
is  a  considerable  multiple  of  the  breadth  of  A. 
The  thickness  of  A  must  be  sufficiently  great  to 
satisfy  the  condition  of  II.,  and  its  breadth  must 
be  a  large  multiple  of  its  thickness .  (For  copper 
carrying  alternating  currents  of  frequency  80 
periods  per  second,  these  conditions  will  be 
practically  fulfilled  by  a  flat  bar  of  4cms.  thick- 
ness and  30  or  40cms.  breadth.)  The  current  in 
it  is  chiefly  confined  to  two  strata  extending  to 
small  distances  inwards  from  its  two  sides.  (For 
copper  and  frequency  80  periods  per  second,  the 
time-maximum  of  intensity  of  the  current  at  the 
surface  will  be  about  £2 ,  or  7.4,  times  what  it  is 
at  a  distance  i.34cms.  in  from  the  surface.)  The 
quantity  of  current  per  unit  breadth,  or,  as  we 
may  call  it  for  brevity,  the  surface-density  of  the 
current  in  each  stratum,  is  determined  by  the  well- 
.  known  solution  of  the  problem  of  finding  the  sur- 
face-electric-density of  an  electrified  ellipsoid  of 
conductive  material  undisturbed  by  any  other  elec- 
trified body.  The  case  we  have  to  consider  is 
that  of  an  ellipsoid,  whose  longest  diameter  is 
infinite,  medium  diameter  the  breadth  of  our  flat 
conductor,  and  least  diameter  infinitely  small. 
In  this  case  the  electric  density  varies  inversely 
as  ;/(0  B2  —  OP2 ).  The  graphic  construction 
in  the  drawing  shows  (PQ=>/(OB2  —  OP2), 
and  we  conclude  that  the  time-maximum  of  the 
surface-density  of  the  current  varies  inversely  as 
P  Q.  The  infinity,  which  in  the  electric  problem 
we  find  for  electric  density  of  the  ideal  conductor, 


is  obviated  for  the  electric  current  problem  by 
the  proper  consideration  of  the  rectangular 
corners  or  the  rounded  edge  (as  the  case  may 
be)  of  our  copper  bar,  which,  though  exceed- 
ingly interesting,  is  not  included  in  the  present 
communication.  Suffice  it  to  say  that  there  will 
be  no  infinities,  even  if  the  corners  be  true  math- 
ematical angles. 

V.  Example  of  Cases  I.  and  II. :  Let  A  con- 
sist of  three  circular  wires,  C,  L,  and  I,  of  cop- 
per, lead,  and  iron  respectively.  In  Case  I.  the 
quantities  of  the  whole  current  they  will  carry 
and  the  quantities  of  heat  generated  per  unit  of 
time  in  them  will  be  inversely  as  their  resistivi- 
ties. In  Case  II.,  if  the  centres  of  the  three  cir- 
cular cross-sections  form  an  equilateral  triangle, 
the  quantities  of  heat  generated  in  them  will  be 
directly  as  the  square  roots  of  the  resistivities  for 
C  and  L,  and  for  I.  would  be  as  the  square  root 
of  the  product  of  the  resistivity  into  the  mag- 
netic permeability,  if  the  magnetic  permeability 
were  constant  and  the  viscous  or  frictional  re- 
sistance to  change  of  magnetism  nothing  for  the 
iron  in  the  actual  circumstances.  This  last  sup- 
position is  probably  true  approximately  with  a 
permeability  of  so  for  iron  steel,  according  to 
Lord  Rayleigh,  if  the  current  is  so  small  that  the 
greatest  magnetizing  force  acting  on  the  iron  is 
less  than  .1  C.-G.-S. 

VI.  The  dependence  of  the  total  quantity  car- 
ried on  extent  of  surface,  according  to  the  elec- 
trostatic problem  described  in  II.,  justifies  Snow 
Harris,  and  proves  that  those  who  condemned 


him  out  of  Ohm's  law  were  wrong,  in  respect  to 
his  advising  tubes  or  broad  plates  for  lightning 
conductors  ;  but  does  not  justify  him  in  bring- 
ing them  down  in  the  interior  of  a  ship  (even 
through  the  powder  magazine)  instead  of  across 
the  deck  and  down  its  sides,  or  from  the  masts 
along  the  rigging  and  down  the  sides  to  the 
water.  The  non-dependence  of  the  total  quan- 
tities of  current  on  the  material,  whether  iron 
or  non-magnetic  metals,  seems  quite  in  accord- 
ance with  Dr.  Oliver  Lodge's  experiments  and 
doctrines  regarding  "Alternative  Path"  and 
lightning  conductors.  The  case  of  alternate 
currents  is,  of  course,  not  exactly  that  of  light- 
ning discharges  ;  but  from  it,  by  Fourier's  meth- 
ods, we  infer  main  conclusions  of  II.  and  V., 
whether  the  discharges  be  oscillatory  or  non- 
oscillatory,  provided  only  that  it  be  as  sudden  as 
we  have  reason  to  believe  lightning  discharges 
are. 

DISCUSSION. 

Professor  Rowland  said  that  he  had  consid- 
ered these  alternating  currents  in  parallel  con- 
ductors, and  he  believed  he  gave  a  theorem  with 
regard  to  the  distribution  in  the  case  of  perfect 
conductors.  He  thought  that  that  was  the  only 
case  in  which  the  problem  could  be  solved.  In 
that  case  the  distribution  was  exactly  the  same 
as  it  would  have  been  if  they  had  been  charged 
with  electricity  at  rest;  and  there  was  some  theo- 
rem, which  he  had  almost  forgotten  now,  with 
regard  to  the  self-induction  and  the  capacity. 
Of  course,  that  was  a  much  more  limited  prob- 
lem than  that  Sir  William  Thomson  had  given, 
but  he  thought  it  led  to  interesting  results.  It 
guided  them  in  their  ideas  with  regard  to  the  dis- 
tribution, because  in  the  case  of  perfect  conduc- 
tors the  distribution  of  the  current  was  exactly 
the  same  as  the  distribution  of  the  density  in  the 
case  of  conductors  at  rest,  so  making  the  con- 
ductivity a  little  less  than  that ;  and  they  were 
guided  to  some  extent  by  that  theorem.  He  did 
not  know  that  any  solution  had  ever  been  ob- 
tained in  the  case  where  the  conductors  were 
not  perfect,  but  Sir  William  Thomson,  he  con- 
sidered, had  found  a  solution  of  that  nature. 
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THE    ELECTRIC    AGE. 


subway  re:  too  high  for  elec- 

tric LIGHT  COMPANIES 


The  sV.         -  di  has   been    going  on 

.  it  c  in  es  on  one  side 

and  the  Cor-  .raph  and  Electrical 

eked  r  board  of  Elec- 

trical Control,  on  the  other,  is  about  to  develop 
into  a  fierce  and  open  warfare. 

Subway    Company   insists  on  $1,000  a 

-  per  mile  rental  for  three-inch  electric  light 

nies  insist  that  5-::   is  an 

exorbitant  price,  and  $i,occ  simply  prohibition 

to  arc  lighting.  :ch  ducts  will  accommo- 

umed,  but  three  electric  lig:.: 
and  as  electric  circuits  are  what  is  known  as 
"metallic"   circ  -  nning    and    ending    at 

the  dynamos  instead  of  in  the  earth,  two  wires 
1  for  each  circuit     Therefore  a  duct 
only  accommodates  one  and  a  half  c  r^nd 

the  expense  for  rent  would  be  $666.66  per  mile 
for  the  circuit 

The  extra  expense  would  make  it  impossible 
for  any  company  to  furnish  electric  lights  in 
some  of  the  stn  its  when  it  is  most  needed  and 
would  add  fron.  .  year  to  the  expe 

of  lighting  each  arc  lamp  in  the  circuits  where 
there  are  ft     -  :. umber.     To  put  up  the 

lamp-post   and  make  the  -connections  to  each 
lamp  costs  from  --  >:::       7  .   refore  the  ex- 

pe: -  :    providing  the  current   and 

caring  for  the  lamps  and  wires,  would  be  from 
flic   :o  $i";       -"  the   r:s:  year,  and  as  the 
only  pays  about  $  115  a  year  for  the  lights,  there 
will  probably  be  a  return  to  gas  lamps  u: 
subway  rentals  are  modified. 

Last  fall  a  reliable  company  offered  to  build 
subways  and  charge  no  more  than  $75;  a  mile 
rent  for  ducts,  and  :  ~:ed  that  in  Philadel- 

phia the  ducts  are  rented  fir     .  mile.      The 

:  nmpanies  claim  that  every  effort 
has  been  made  by  them  to  have  the  Board  of 
al   Control   fix  the   rentals,  as  it  has  a 
right  to  do,  at  a  reasonable  figure,  but  in  vain. 

The  first  formal  complaint  against  the  Subway 
Company  in  this  matter  was  made  March  24.  by 
the  East  River  Electric  Light  Company  in  a 
letter  addressed  to  Mayor  Grant  and  Commis- 
sioners Hess  and  Moss,  of  the  Board  of  Electrical 
Control.  The  company  protested  against  the 
rate  of  rentals  charged  for  ducts,  and  said  it  had 
been  unable  to  continue  a  contract  with  the 
for  lighting  a  portion  of  Sixth  avenue  because 
the  duct  rental  would  absorb  $50  of  the  $i:~  75 
paid  for  each  lamp,  and  an  additional  cost  of 
$-5  would  be  entailed  for  making  each  lamp 
connection.     The  letter  continued  : 

•  •  From  these  figure*  you  can  see  that  electric 
eet  lighting,  when  there  is  only  a  small  com- 
mercial business  to  be  done  in  connection  with 
it,   if  the  present  na  re  to  continue,  cannot 

be  done  only  at  a  gready  increased  cost  to  the 
the  same  applies  to  light  used  by  the  citi- 
ze:  ::  of  their  business. 

:-.t  the  present  rentals  are  exorbitant  and  un- 
justifiable may  be  proven  by  statements  made  by 
the  Consolidated  Company  through  its  cou: 

Cohen,  in  open  court  before  Judge  Andrews, 
that  the  present  cc  trie  light  c 

■540,000,  and  we  find  on  page  J 1  of  the  third 
annual  report  of  the  Board  of  Electrical  Control, 
adopted  Jan.  8,  1890,  that  the  number  of  a 
oft  ght  ducts  to  da:  7         --    making  the 

cost  per  mile  of  c  1s.11.     Mr.   Will 

Maver,  jr.,  the  electrician  of  the  Consolidated 
Telegraph    and    Elect:  -      way   Company, 

:ed  recently  at  a  meeting  of  the  American 

:f  Electrical  Engineers,  held  iq  this  citv, 
that  the  average  cost  c  as  about  $3,000 

per  mile.     And  th  e  for  work  which 

wa;  experimental  and  in  difficult  and  try- 

ing places.  It  is  fair  to  assume  that  the  con- 
-ction  in  future  will  be  more  economically 
performed  and  less  difficult  to  do.  This  cost, 
too,  it  must  be  remembered,  includes  a  profit  of 
:  5  per  cent  o:  al  outlay  of  the  sub-con- 

tractors and  an  additional  profit  of  15  per  cent 


on  the  sub-contractor's  bill  to  the  Phoenix  Con- 
struction Compa. 

The  la:  .enton  to  the  fact  that  the 

about  one-fourth  of  the  electric  arc 
lights  in  operation  here  and  says  reliable  : 
have  stated  that  ducis  are   rented  :r.  *..;ladel- 
phia  :    :  - 1 : 5 :  a  mile.     Attention  was  also  called 
to  the  fa.  "liable  parties  had  proposed  to 

the  Board  of  Electrical  Control  to  build  subw;. 
and  furnish  the  ducts  at  not  to  exdeed  $""_-:   a 
mile  rental.     The  protest  was   referred  by  the 
Board  of  Electrical  Control  to  CoL  Kearney,  its 
engineer,  "tota  tony  in  respect  thereto 

and  report  the  same  to  the  Board."' 

The  first  hearing  occurred  April  26  and  the 
rid  and  last  August  26,  and  the  report  is  to 
be  presented.    Vice-President  and  General  Mana- 
ger Rich  peared   for  the   Subway  Com- 
pany and   the   Electric  Light  Companies  were 
represe: ited    by  their  respective   officers   or  by 
counsel.     Ex-judge  Kelly,  on  behalf  of  the  East 
River  Com  p.:  nted  an  estimate  of  the  cost 
of  the  ducts  which  he  said  was  based  on  figures 
submitted  to  him  by  competent  and  reliable  par- 
:  es       1                   ate  ixed  the  cost  of  ducts  in  a 
tbirty-d    .  -   subway   a:  $2.1-:  er   mile;    in 
twenty-duct  subways  at  $2.48 i.Sc.  and  in  ten- 
due:    sub*                 -       16.4a      Judge   Kelly  re- 
quested that  it  be   ascertained  whether  15  per 
cent  had  been  added  to  the  cost  of  the  work 
Sab-Contractors  Crimmins  and  Redly,  and  then 
on  top  of  that  another  1 5  per  cent  by  the  Phoenix 
Construction  Company.     The  representatives  of 
the  company  joined  in   this   request  and   also 
wanted  the  figures  from  the  Consolidated  Sub 
Company's  books  showing  the  exact  ccst  of  con- 
struction.    The  companies  claimed  that  $300  or 
04OO  per  mile  was  a  sufficient  rental  to  reimbv 
the  Subway  Company  and  leave  a  big  profit  on 
its  investment     A  demand  was  also  made  for 
an  explanation  of  the  arrangements  between  the 
Subway  Company  and  the  Edisor.  7  ecfric  Light 
Company.    Mr.  Ridgwaysaid  the  Subway  Com- 
pany could  •furnish  any  information  that  if 
quired  by  the  Board  of  Electrical  Control,"  but 
he  declined  to  furnish  any  at  the  hearing  before 
Col.  Kearney.     He  said  some  of  the  ducts  laid 
cost  the  Subway  Company  $11. ceo  a  mile  and 
the  average  was  over  $5, coo.     There  was  a  great 
deal  of               :on  and  wrangling,  but  no  other 
material  points  were  brought  out 

It  was  agreed  that  all  parties  should  submit 
tements.  and  this  has  been  done,  but  the 
electric  light  people  charge  that  while  they  have 
not  been  allowed  to  inspect  the  Subway  Com- 
pa: ement,  the  officers  of  that  company 
saw  theirs  before  making  any.  They  also  claim 
that  Col.  Kearney's  report  has  been  largrf  y 
made  up  by  Col.  Beckwith,  who  occupies  the 
dual  position  of  engineer  to  bo  iv  Com- 
pany and  the  Phoenix  Construction  Compa 
The   companies  have  no  hope  cf  learning  the 

...  cost  of  the  subways  from  Mr.  R 
repc  rt  7  ey  have  some  hopes  in  this  direction 
however  from  Comptroller  Meyers.  They  say 
the  law  gives  him  a  right  to  inquire  into  the 
matter,  not  only  to  see  that  the  city  gets  all  the 
profits  in  excess  often  per  cent,  but  tha: 
not  charged  an  exorbitant  price  when  the  time 
arrives  under  the  law  for  buying  the  subways. 
The  contract  requires  the  Subway  Company  :o 
report  annually,  or  oftener  if  required  by  the 
Comptroller,  as  to  the  work  it  is  doing,  but  the 
only  species  of  report  that  has  been  made  thus 
fax  is  the  one  setting  forth 

That  up  to  the  date  named  no  renenues  have  been  recerred  by 
pany  for  or  on  account  of  the  use  of  any  of  the  sub- 
ways constructed  under  said  agreement :  that  no  dividend  has 
been  paid,  and  that  the  work  of  construction  has  not  been  com- 
pleted and  is  still  in  progress. 

The  fight  will  not  probably  be  confined  to  the 
subject  of  rentals  for  ducts,  but  will  embrace 
many  other  points.  The  Metropolitan  Telephone 
Company  owns    55  per  cent   of  and   manages 

:  Subway  Company,  and  the  electric  light 
people  want  to  know  what  the  Telephone  Com- 
pany is  paying  for  the  ducts  it  uses  and  also 
what  the  Edison  Company,  which  has  its  vires 


in  ducts  apart  from  the  other  electric  light  ccm-l 
par.  5.     The  Edison  Company  is  said  to 

have    subscribed   for   $600,000  of  the   SubwajJ 
stock  and  made  an  arrangement  to  pay  up  its! 
stock  by  building  its  own  subwa*  -     -      - "b-con- 
tractor  to  the  Fhcenix  Cons  CompanyJ 

The  electric  light  companies  other  than  thei 
Edison  intimate  that  they  are  being  charged  ex-| 
orbitant  rates  while  the  Edison  Company  and 
the  Metropolitan  Telephone  get  much  bettenl 
tern:-  I  .  .--.-  say  that  the  law  stipulates  that  all 
tenants  of  the  subway  shall  be  treated  alike,  and! 
the  limit  :  r>er  cent,  profit  conttmplates  than 
and  does  not  mean  that  certain  companies! 
shall  pay  20  per  cent  in  order  that  others  may! 
have  their  ducts  free  of  rent  It  is  charged  that] 
the  Subway  Company  has  practically  abandoned] 
the  outside  companies  to  take  care  of  two! 
interested  in  it 

Subway  work  for  the  le  companie:- 

been  pr  >:opped  already :  Fifteen 

miles  of  trench  and  fifty-five  miles  luct  have 
been  built  for  these  companies  and  nine  miles  of 
trench  and  -:hree  miles  of  duct  for  the! 

Edison  Company.  A  lar^e  sun  ant  of  telephone] 
subway  has  also  been  built  The  work  on  thej 
subway  on  the  west  side  of  Broadway,  about  which! 
there  was  so  much  haste  last  Spring  to  prepare  for 
repairing,  has  stopped  at  Houston  street,  leav.ng 
all  the  work  to  the  Batten"  to  be  done  j  et.  The 
new  subway  in  the  east  side  of  the  Bowery  and 
rd  avenue,  which  was  to  run  to  Fifty-nintlj 
street  from  Chatham  Square,  was  suspended  afl 
Canal  street     Fifth  avenue,  in  wh:7  :ael 

companies  were  refused  subways,  is  to  be  turned] 
over  to  the  Edison  Company.  The  outside! 
companies  were  last  Spring  required  by  the  Board] 
of  Electrical  Control  to  give  bonds  to  insure  tha 
way  Company  the  payment  of  rentals  for  ana 
subways  thereafter  built  The  three  VVes iingj 
house  Companies  filed  a  bond  of  $ioo,coc 
the  other  companies  $25,000.  The}*  have  now 
been  informed  by  the  engineer  of  the  Board,  thai 
their  bonds  are  not  sufficient  to  sat: s 
way  Company  and  more  bonds  must  be  given  on 
no  more  ducts  will  be  built  The  companies 
will  refuse  to  give  additional  bonds  and  will  also] 
make  a  fight  on  this  point  in  court. 

The  Phoenix  Construction  Company  is  a  New 
Jersey  corporation,  and  it  is  claimed  the  chattel] 
was  obtained  there  to  prevent  the  New  York  Citi 
authorities  demanding  the  production  of  th 
company's  books.  Another  evidence  of  allege* 
favoritism  to  the  Telephone  Compa: 
be  pointed  out  is  a  permit  granted  at  the  1 
meeting  for  a  new  line  in  Eleventh  avenue,  froU 
Thirteenth  to  Seventy-third  street.  The  Boa: 
has  positively  refused  to  allow  the  electric  ligh 
companies  to  put  up  a  new  pole  anywhere  in 
It  is  charged  that  the  Board  of  Electri 
Control  compelled  the  Fire  and  Police  Dep- 
ments  to  put  their  wires  in  the  same  duetto  h 
the  Subway  Company,  as  the  city  pays  no  rei 
for  ducts.  When  the  wires  of  one  departmew 
need  repairing  those  of  the  ether  department 
will  have  to  be  withdrawn  from  the  due:;  a's 
and  the  two  departments  made  strenuous  cffoi 
to  get  separ  ail. 

The  electric  light  companies  have  beer, 
paring   for  the  fight  for  some  time  and   b 
many  points  in  addition  to  the  above  whi : 
say  they  will  make  a  fight  on  in  court     Tr. 

feel  confident  of  making  such  a  shon] 
ing  as  will  secure  a  redress  of  their  grievance! 
all  around,  and  also  establish  the  status  of  tif 
Subway  Company  and  Board  of  Electrical  Con 
trol  with  regard  to  the  Telephone  and  Ediso^ 
Electric  Light  companies. 

Mr.  William  Richardson,  the  well-known 
car  magnate  of  Brooklyn.  N  Y. .  in  a  conv; 
tion  recently,  made  the  statement  that  out 
64  different  mayors  who  had  been  asked 
opinion  concerning   electric   railroads,    al 
four  replied  favorably.     They  stated   th_ 
electric  roads  over  the  old  horse  car  lines  • 
greatest  kind  of  an  improvement  and  was 
welcomed  in  all  localities. 
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NEW  YORK  NOTES. 


"The  Western  Union  Fire"  is  the  title  of  a 
neat  pamphlet,  just  published  in  the  interest  of 
the  Edison  Lalande  battery,  of  which  Mr.  James 
F.  Kelly  is  the  sales  agent  at  19  Dey  street.  This 
title  was  given  because  the  pamphlet  contains  the 
illustrations  published  in  the  Electric  Age  a  few 
weeks  ago,  showing  the  ruins  of  the  Western 
Union  operating  room  after  the  recent  fire,  and 
the  one  showing  the  damage  to  the  exterior  of 
the  building.  The  descriptive  matter  as  pub- 
lished in  the  same  issue  of  the  Electric  Age  is 
used  in  connection  with  the  illustrations,  as  is 
also  a  paragraph  which  was  published  in  this 
paper  some  time  since,  setting  forth  some  of  the 
valuable  features  of  the  Edison  Lalande  battery. 
The  pamphlet  also  shows  a  diagram  of  the  ar- 
rangement and  subdivision  of  a  battery  of  these 
cells  used  in  Phi  adelphia  by  the  Pennsylvania 
Railroad  on  their  wires.  This  interesting  and 
valuable  little  work  may  be  procured  on  applica- 
tion to  Mr.  James  F.  Kelly,  the  general  sales 
agent  of  the  Edison-Lalande  battery,  1 9  Dey 
street. 

Hiram  S.  Maxim,  the  well  known  electrician 
and  inventor,  is  at  present  on  American  soil. 
He  is  stopping  at  the  Windsor  Hotel,  in  this 
city,  which  he  makes  his  headquarters. 

A  new  electiical  organization,  which  is  known 
as  the  Coulomb  Association,  has  been  estab- 
lished in  this  city.  The  membership  is  com- 
posed of  men  engaged  in  electric  lighting  and 
general  electiical  business  in  this  city  and  vicin- 
ity. Several  meetings  have  already  been  held, 
and  much  good  has  been  accomplished,  every 
member  taking  genuine  interest  in  the  welfare 
of  the  Association.  The  subjects  discussed  at 
each  meeting  cover  everything  of  a  practical 
nature  pertaining  to  electricity.  The  meetings 
will  be  held  regularly  and  various  instruments 
will  be  described,  testing  apparatus  will  be  op- 
erated upon,  and  all  makes  of  cable  will  be 
tested  before  the  members,  so  that  every  one 
may  receive  the  fu'l  benefit  of  tests  and  experi- 
ments made. 

Mr.  G.  W.  Hebaid  has  been  elected  vice- 
president  of  the  Sawyer-Man  El.ctric  Co.,  and 
P.  F.  Kobbe,  treasurer,  in  place  of  Messrs.  P. 
H.  Alexander  and  C.  H.  Barney,  resigned. 

The  new  electrical  house  of  Messrs.  Alexan- 
der, Barney  and  Chapin,  at  20  C'ortlandt  street, 
will  be  opened  pobably  during  the  first  week  of 
October.  The  date  of  the  opening  cannot  yet 
be  settled,  however,  as  the  place  is  still  in  the 
hands  of  the  carpenters,  but  if  all  promises  are 
kept,  October  6th  will  be  about  the  date.  The 
room  to  be  occupied  by  the  firm — which,  by  the 
way,  has  adopted  as  its  trade-mark  a  black  dia- 
mond on  which  the  letters  A.  B.  C.  in  white  are 
effectively  displayed — is  185  deep  by  25  wide, 
and  the  fittings,  shelves,  counters,  etc.,  will  be 
in  ash.  In  one  corner  in  the  rear  the  book- 
keeping department  will  be  located.  One  of 
the  features  of  the  new  establishment,  and  one 
which  will  be  appreciated  by  the  patrons  of  the 
firm,  is  a  reception  room,  or  electrical  head- 
qua  rtes,  at  the  front  of  the  store.  It  is  located 
at  the  side  of  the  main  room,  forminga  sortof  re- 
cess, and  is  partitioned  c  ff  from  the  main  store. 
In  this  r  om  will  be  found  all  the  electiical  pe- 
riodicals, wriiing  materials,  etc.,  etc.,  for  the 
convenience  of  patrons,  and  a  check-room  will 
be  provided  so  that  customers  may  check  their 
hand-bags,  umbrellas,  etc.,  if  they  so  des:re. 

Alexite  is  rapidly  coming  to  the  front  as  an 
insulating  material.  Whle  it  is  said  to  be  equal 
to  rubber  in  its  e'ectrical  properties,  it  is  also 
claimed  to  be  superior  to  it  in  one  important 
respect,  and  that  is,  it  cannot  be  ignited  by 
overheated  vvms.  For  this  reason  it  is  an  ex- 
cellent material  for  cut  out  bases,  switch  rases, 
etc.,  where  non-combus'ibility  is  an  essential 
quality.  The  new  firm  of  Alexander,  Barney  and 
Chapin  are  the  sole  dealers  in  this  material, 
and  they  report  having  already  received  orders 


for  the  goods  to  the  value  of  $35,000.  A  sam- 
ple of  Alexite  is  being  tested  by  Mr.  Pickernell 
of  the  Long-Distance  Telephone,  with  a  view  to 
its  substitution  for  hard  rubber,  which  does  not 
answer  every  requirement  in  telephone  work. 

A  sure  place  to  find  assembled  the  electrical 
fraternity  on  Monday  next  will  be  the  new  sup- 
ply store  of  Alexander,  Barney  and  Chapin,  at 
20  Cortlandt  street,  in  the  Telephone  Building. 
The  firm  has  sent  out  formal  announcements  of 
the  opening,  enclosed  with  a  handsomely  de- 
signed "Menu,"  which,  in  itself,  is  a  gastro- 
nomic revelation. 

The  lamp  works  of  the  Edison  General  Elec- 
tric Company,  at  Harrison,  N.  J.,  are  being 
enlarged,  and  when  the  improvements  are 
completed,  the  works  will  have  double  the 
present  capacity.  The  demand  for  lamps  is  so 
great  and  steady,  that  it  was  necessary  to  enlarge 
the  facilities  for  production.  Two  large  brick 
buildings  formed  part  of  the  old  works,  and  they 
were  separated  from  each  other  by  quite  a  large 
space.  By  the  improvements  now  going  for- 
ward, this  space  will  be  built  over,  thus  connect- 
ing the  two  detached  buildings,  and  forming 
one  large  structure. 

J.  R.  Keating,  of  the  S.  T.  Smith  Co.,  has  just 
returned  from  a  well  earned  vacation,  and 
judging  from  appearances,  his  outing  did  him 
a  great  deal  of  good  physically. 

R.   J.   G. 

WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IODI  OPERA  HOUSE  BLOCK, 

Chicago,  Sept.  20,  1890. 

An  ordinance  passed  the  South  Omaha,  Neb., 
City  Council  on  September  22d,  creating  the 
office  of  City  Electrician,  with  a  salary  of  ten 
dollars  per  month. 

The  Electric  Date  and  Time  Stamp  Co.,  of 
East  St.  Louis,  111.,  has  made  an  assignment  to 
George  E.  Dodge,  of  Dalton,  111.,  in  favor  of 
creditors.     The  liabilities  are  about  $6,8co 

Prof.  H.  T.  Eddy  has  been  selected  to  suc- 
ceed Dr.  T.  C.  Mendall  as  president  of  the 
Rose  Polytechnic  Institute,  at  Terre  Haute.  Ind. 

The  village  of  River  Forest,  111.,  is  soon  to 
have  electric  light.  The  River  Forest  Water, 
Gas  and  Electric  Light  Co.  has  been  incorpora- 
ted by  H.  E.  Broughton,  Frank  C.  Smith,  and 
H.  Steuble  with  capital  stock  of  $75,000. 

New  Companies.  —  The  Elliott  Electric  Co., 
to  manufacture  and  operate  all  kinds  of  appli- 
ances relating  to  electric  railways  ;  capital  stock, 
$100,000;  incorporators,  M.  W.  Elliott,  Francis 
W.  Parker,  C.  P.  Chapman. 

Northwest  Chicago  Electric  Street  Railway 
Company,  to  construct  and  maintain  a  street 
railway  ;  capital  stock,  $300  000  ;  incorporators, 
William  Boldenweck,  Patrick  J.  Maginnis  and 
George  Lill. 

The  Columbian  Exhibition  and  Transit  Com- 
pany, to  exhibit  motors  for  street  railway  pr-opul- 
s  on,  establish  street  railway  lines,  trams,  etc.; 
capital  stock,  $ioo,oco  ;  incorporators,  B.  J.  Mc- 
Mahon,  E.  V.  Hitch  and  H.  C.  Caulkins. 

Consolidated  Electric  Company,  to  manufac- 
ture and  sell  storage  batteries ;  capital  stock, 
$300,000;  incorporators,  Harry  Lampert,  L.  B. 
Langworthy,  and  E.  J.  Dahurs,  all  with  head- 
quarters at  Chicago. 

An  effort  is  being  made  to  provide  cheap  tele- 
phone service  in  Chicago.  The  Subscribers 
Telephone  and  Service  Company,  composed 
largely  of  druggists  and  pliysiciajis,  is  before 
the  City  Council,  with  an  ordinance,  promising 
to  make  a  rate  of  $75  per  year  to  general  sub- 
scribers and  S5  to  the  police  and  fire  depart- 
ments, and  to  place  all  wires  underground. 
The   new  company  claims  to  have  an  instru- 


ment as  good  as  or  better  than  the  Bell  Tele- 
phone, but  will  not  yet  make  it  public. 

A  new  switch  embod>ing  some  unique  fea- 
tures is  promised  shortly  by  the  Great  Western 
Electric  Supply  Co.  It  works  on  a  new  princi- 
ple and  the  Great  Western  people  expect  that  it 
will  create  something  of  a  sensation.  A  new 
fire-alarm  system  is  also  being  prepared  for  the 
market  by  this  firm,  especially  designed  for  use 
in  small  towns. 

An  exhibit  of  interest  at  the  Interstate  Exposi- 
tion, now  being  held  in  this  city,  is  that  of  a  new 
engine  well  adapted  for  electric  light  purposes. 
This  is  the  Erwin  Hydraulic  Engine  desciibed 
elsewhere  in  our  columns.  Two  of  these 
motors  are  exhibited,  one  driving  a  small  incan- 
descent dynamo  and  the  other  running  a  36- 
inch  blower,  and  also  throwing  a  stream  of  water. 
These  engines  are  attracting  considerable  atten- 
tion on  account  of  their  freedom  from  jarring. 

The  first  and  second  numbers  of  the  National 
Corporation  Reporter  have  been  received.  The 
new  journal  is  a  weekly  published  at  122  La 
Salle  street,  Chicago,  and  is  a  pioneer  in  the 
field  to  which  it  is  devoted.  A  valuable  feature 
of  the  Reporter  will  be  the  complete  list  of  new 
corporations  formed  in  all  the  States,  which  will 
be  published  weekly.  It  is  also  noticed  in  the 
prospectus  that  this  paper  will  devote  space  to 
electrical  matters.  Mr.  Adolph  Moses,  president 
of  the  United  States  Corpoiation  Bureau,  is  editor 
of  the  new  journal,  and  Mr.  L.  B.  Hillis,  mana- 
ger. As  the  paper  is  in  the  hands  of  such  noted 
corporation  lawyers,  the  legal  department  can. 
not  fail  to  be  full  of  much  valuable  information. 

World's  Fair  Progress. — Again  the  National 
Commission  has  met  and  again  adjourned. 
And  they  have  placed  their  seal  upon  the  first 
great  step  in  the  work,  the  selection  of  a  site. 
Not  satisfied  with  the  great  double  site  tendered 
them,  they  demanded  a  greater,  and  they  got  it. 
When  Chicago  asked  Congress  for  the  Pair  she 
pledged  her  honor  to  let  nothing  be  wanting  for 
its  success.  It  was  not  then  supposed  that  the 
occasion  would  require  the  surrendering  up  of 
the  city's  choices',  public  park,  and  it  was  not 
without  some  hesitation  that  this  sacrifice  was 
made.  The  site  as  finally  adopted  comprises  the 
greater  part  of  Jack-on  and  Washington  Parks, 
and  the  Lake  Front  Park.  Chicago  acts  on  the 
princip'e  that  nc  thing  is  too  good  for  her  guests 
of  1893;  she  has  given  the  best.  Wednesday  the 
National  Commiss  on  adjourned,  but  before 
doing  so  passed  a  series  of  reso'utions  condemn-' 
ing  the  efforts  said  to  have  been  made  to  dis- 
credit the  Exposition  abroad,  and  stating  in  un- 
mistakable language  that  Chicago  had  fulfilled 
every  promise  made  to  Congress,  and  their  belief 
that  she  would  make  a  grand  success  of  the 
World's  Columbian  Exposition  of  1893. 

F.  M.  I. 


Unsightly  Poles. — Although  New  York  is  in 
most  respects  the  chief  city  of  the  United  States 
she  can  learn  a  good  many  things  to  her  andvan- 
tage,  of  other  places.  In  the  matter  of  telegraph 
poles,  for  instance.  One  of  the  most  noticeable 
features  of  the  Chicago  streets  to  a  person  from 
New  York  is  the  entire  absence  of  electric  wire 
poles,  of  any  description.  When  will  New  York 
ever  reach  such  a  state  ? 

Electric  Railways.— Electric  railways  are  pro- 
jected or  in  the  course  of  construciion  at  the  fol- 
lowing-named places  :  Alton  to  North  Alton, 
111. ;  Halifax,  N.  S. ;  Tene  Haute,  Ind. ;  Houston, 
Tex. ;  St.  John,  N.  B. ;  Duiham,  X.  C. ;  People's 
Railway  Company,  Syracuse,  N.  Y. ;  Citizen's 
Railway  Co.,  Waco,  Tex.;  Wahham,  Mass.: 
Oakland  to  Haywards,  Cal.  A  street  railway  is 
to  be  constructed  at  Toledo,  O.,  by  the  Consoli- 
dated Street  Railway  Company.  A  line  of  elec- 
tric railway  is  to  be  constructed  between  Seattle 
and  Tacoma,  Wash.,  a  distance  of  forty-two 
miles. 
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EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET. 

Boston,  Sept.   27,  1890.- 

The  Union  Street  Railway  Co.  of  Dover,  N.  H., 
opened  its  electric  line  to  Sawyer's  Mills  last 
Thursday  morning. 

S.  E.  Barton,  during  his  trip  to  Minneapolis, 
secured  business  for  "the  three''  companies  to 
the  amount  of  nearly  $3,000,000. 

Mr.  Frank  T.  Robinson,  of  the  Johnston 
Electric  Train  Signal  Company,  starts  west 
again  in  a  few  days  in  the  interest  of  that  com- 
pany. 

A  novelty  is  to  be  seen  in  a  Washington 
street  window  in  the  shape  of  a  large  spider  and 
fly,  made  with  incandescent  lamps  set  in  an 
iron  frame. 

The  town  officials,  with  the  officers  of  the 
Whitman  Electric  Road  Company,  paid  a  visit 
to  Boston  this  week  to  inspect  the  difference 
between  T  and  groove  rails. 

The  Edison  Electric  Light  Company,  at  New" 
port,  R.  I.,  will  probably  be  reorganized  next 
week  under  the  name  of  the  Newport  Electric 
Light  Company,  whose  charter  they  recently 
purchased. 

The  Western  Union  Telegraph  Co.,  the  Postal 
Telegraph  Co.  and  the  New  England  Telephone 
and  Telegraph  Co.  were  sufferers  by  the  fire  at 
Palmer  last  Tuesday,  a  large  number  of  their 
wires  being  burned,  and  crippling  the  service. 

Fred.  E.  Cobb,  private  secretary  to  President 
Whitney  of  the  West  End  Railway  Company,  is 
soon  to  sail  on  a  voyage  around  the  Horn  to 
China.  He  will  be  absent  about  a  year,  with 
the  expectation  of  returning  in  improved  health. 

The  Ware  E'ectric  Light  Company  for  fui  null- 
ing light,  heat  and  power  in  Waie  and  Hard- 
wick,  with  a  capital  of  $20,000,  and  F.  D.  Sitley 
as  president  and  F.  D.  Gilmoie  as  treasurer,  filed 
articles  of  incorporation  at  the  State  House  on 
Saturday  last. 

The  Cambridge  aldermen  gave  a  hearing  to 
the  residents  of  Wallace  street  on  claims  for 
damages  said  to  have  been  caused  by  the  erec- 
t  on  of  telephone  poles  in  that  street.  The  total 
estimated  damages  are  $7,749-  The  board  ad- 
journed until  next  Monday. 

Cards  are  out  for  the  wedding,  on  October  8th, 
of  Miss  Lottie  J.  McKenney  to  Mr.  Charles  W. 
Cartwiight  of  the  Consolidated  Electric  Manu- 
facturing Co.  After  an  extended  trip  Mr.  and 
Mrs.  Cartwright  will  receive  on  Wednesdays, 
November  5th  and  12th  at  their  new  home  No. 
72  Glendale  street,  Dorchester. 

During  the  fair  season  the  buildings  of  the 
Massachusetts  Charitable  Mechanics'  Associa- 
tion will  be  brilliant  with  electric  lights  as  the 
two  hundred  arc  lights  suppled  by  the  Boston 
Electric  Light  Company  will  be  supplemented  by 
about  one  thousand  incandescent  lights  from 
the  Mather  Company  who  will  run  their  plant 
on  the  storage  battery  system. 

The  Thomson-Houston  Company  are  laying 
a  500-foot  track  on  Federal  street  and  We->tern 
avenue,  in  Lynn,  for  experimental  work  on  con- 
duits. The  conduit  is  in  the  centre  of  the  track 
and  the  rails  rest  on  cradles.  The  new  Arming- 
ton  and  Sim's  engine  in  factory  K  was  turned 
last  Monday  night  for  the  first  time.  A  big  3,000- 
light  alternator  is  being  assembled  and  will  soon 
be  belted  to  this  engine. 

The  Bell  Rock  Electric  Conductor  Co.  has 
opened  a  factory  for  the  manufacture  of  its  con- 
ductors on  Eastern  avenue.  Maplewood.  The 
wire  is  run  through  a  machine  and  receives  a 
thick  coating  of  a  substance  that  much  resem- 
bles rubber.  This  substance  is  very  cheap  and 
a  perfect  insulator  and  will  receive  a  very  high 
polish.  At  present  the  company's  machines  are 
capable  of  making  150  feet  of  this  insulated 
wire  per  minute. 


The  Board  of  Selectmen  of  Revere  gave  a 
hearing  to  the  Boston  and  Revere  Electric  Rail- 
way Company  in  the  Town  Hall,  last  Wednes- 
day evening,  to  enable  the  directors  to  show 
cause  why  the  road  should  not  be  run  the  year 
round,  according  to  the  terms  of  the  charter. 
This  is  a  beach  road,  its  patronage  being  mainly 
summer  pleasure  seekers  and  if  the  road  is  com- 
pelled to  run  during  the  winter  months  it  can- 
not do  so  without  great  loss. 

There  was  a  conference  between  the  Selectmen 
and  representatives  of  the  Street  Railway  Co.  in 
Natick  last  Monday,  and  matters  were  adjusted 
in  a  manner  satisfactory  to  both  parties.  The 
Electric  Railway  Co.  has  filed  its  acceptance  of 
the  franchise  and  will  build  a  road  from  South 
Natick  to  Natick.  The  joining  together  of 
Natick  and  South  Natick  means  connection  with 
Boston  by  electricity,  as  Natick  will  soon  extend 
her  tracks  through  Wellesley  and  join  with  New- 
ton. W.  J.  P. 


DETROIT  NOTES. 


The  Lockwood  Instrument  Company  report 
an  active  demand  for  their  electrical  measur.ng 
instruments,  of  which  they  make  a  fine  grade  at 
low  price. 

The  Detroit  Electrical  Works  expect  to  soon 
move  into  their  new  factory  at  the  corner  of 
Woodward  avenue  and  Railroad  Crossing.  The 
new  works  are  very  conveniently  situated  and 
are  fitted  with  every  convenience  and  appliance 
necessary  to  turn  out  goods  with  dispatch.  The 
greatly  expanding  business  rendered  it  impera- 
tively necessary  that  larger  works  should  be  es- 
tablished. Their  new  lactory  is  of  brick  and  is 
well  equipped  with  machinery  of  latest  design. 
The  company  hopes  to  be  able  to  give  pioper 
attention  to  the  filling  of  orders  when  they  get 
into  their  new  quarters. 

Brown'ee  &  Co.,  the  well-known  makers  of 
poles  for  electric  wires,  are  doing  a  thriving 
business.  They  make  a  specialty  of  octagonal 
poles  for  electric  lighting  and  rai  way  purposes, 
and  these  poles  are  well  finished  and  present  a 
good  appearance.  The  firm  is  now  establish- 
ing an  iron  foundry  in  connection  with  their  al- 
ready large  manufacturing  plant.  The  iron  foun- 
dry is  for  the  manufacture  of  an  iron  pole  of  new 
design  for  street  railway  use.  This  new  pole 
will  be  of  the  same  strength  as  the  wooden  ones 
and  will  cost  less  money.  They  will  also  be 
much  handsomer  in  appearance  than  those  that 
are  in  present  use. 


ELECTRIC  RAILWAY  NOTES. 


Among  the  recent  railway  contracts  closed  by 
the  Edison  General  Electric  Company  may  be 
mentioned  the  following  :  The  Minneapolis  Street 
Railway  Company  of  Minneapolis,  Minn.  The 
Savannah  Street  &  Rural  Resort  Co.  of  Savannah, 
Ga.  The  Dallas  Consolidated  Traction  Company 
of  Dallas,  Texas.  St.  Johns  City  Railway  Co.  of 
St.  Johns,  N.  B.  James  Street  Belt  Line  Railway 
Co.  of  Seattle,  Washington.  St.  Paul  City  Railway 
Co.,  St.  Paul,  Minn.  Tacoma  Railway  &  Motor 
Co.  of  Tacoma,  Washington.  Richmond  City  Rail- 
way Co.  of  Richmond,  Va.  Utica  &  Mohawk  Rail- 
way Co.  of  Utica,  N.  Y.  Elmira  &  Horseheads 
Railway  Co.  of  Elmira,  N.  Y.  Elgin  City  Railway 
Co.  of  Elgin,  Ills.  People's  Street  Railway  Co.  of 
Scranton,  Pa.  Fort  Scott  Railway  Co.,  Fort  Scott, 
Kansas.  Louisville  Railway  Co.,  Louisville,  Ky. 
Pittsburgh  Railway  Co. ,  Pittsburgh,  Pa. 

The  Edison  General  Electric  Company  has 
entered  into  a  contract  with  the  Louisville  Railway 
Co.  of  Louisville,  Ky.  for  a  large  station  equip- 
ment, including  four  No.  60  generators  of  150,000 
watts  (200  H.  P.)  each.  It  will  be  remembered 
that  this  road  is  now  the  property  of  the  great  street 
railway  syndicate  which  is  operating  roads  in  Buf- 
falo, Pittsburgh,  Louisville,  Newark,  Rochester  and 
elsewhere. 


The  Utica  &  Mohawk  Railway  Company  which 
recently  contracted  with  the  Edison  Company  for 
five  cars  and  station  equipment,  has  now  been  in 
operation  for  about  three  months,  with  most  satis, 
factory  results.  Its  picnic  business  has  been  very 
large,  the  road  on  some  occasions  carrying  ten 
thousand  passengers  per  day.  The  wisdom  of 
President  Mann's  new  departure  has  been  thorough- 
ly demonstrated.  It  is  worthy  of  note  that  under 
Mr.  Mann's  management  this  road  has  become  one 
of  the  best  equipped  and  best  paying  properties  in 
the  state. 


The    rermrkable    rapidity    with    which    the 
Western  Union  Company  re  established  its  cir-i 
cuits  after  its  recent  fire,  300  being  restored  in  a 
single  day,    has   been   commented   upon   by  a 
leading  French  electrical  journal,  which  recalls, 
by  way  of  contrast,   a  very  instructive  historic 
incident    which    occurred    in  Paris   during   the 
Commune.     When  the  Republican  Government 
quitted   the   city,   the   operators  at  the  central 
office  contrived  to  mix  up  all  the  wires  before 
leaving.     The    Communists,    knowing  little  of 
telegraphy,    found  the  task  of  unrave  ling  the 
wires  more  than  they  could  undertake, and  dur-i 
ing  the  two  months  they  held  the  building  they 
could  make  use  of  only  the  military  lines.     M. 
Fabre  de  Lagrange,  who  was  compelled  to  carryjj 
out  the  duties  of  chief  electrician  to  the  Com-1 
mune,    was    careful  to   keep   the    wires   in  the 
hopeless  tangle  in  which  he  found  them;  and 
among  other  services   to   the  State  he  sent  mis- 
leading   telegrams,    and    thus    saved    the   des-l 
truction  of  many  public  and  private  buildings.! 
These    facts    were  clearly  authenticated  by  the 
court  matial  which  tried  M.  Lagrange,  and  hej 
was  honorably  acquitted. 


BUREAU  OF  ELECTRICAL  INFORMATION. 

It  is  a  well-known  fact  that  many  valuable  in- 
ventions have  been   allowed  to  fall   into   disuse, 
and  never  bear  fruit  for  the  simp'e  reason  that  the ' 
inventor  himself  may  have   doubis  as  to  the  prac- 
ticability of  his  device.     It  frequently  happens,! 
too,  that  an  inventor  becomes  discouraged   in    hisj 
experiments  because  he  has  not  sufficient  knowl-j 
e.lge  of  the  laws  involved  in  his  invention  to  over-] 
come   what    he    supposes     are    nnsurmountable 
obstacles,  and  what  might  be  a  valuable  device  is 
thrown   aside   possibly  for  some  one  else  to  take 
hold  of  and  make  a  success.     All  inventors  need 
more  or  less  technical  knowledge  on  the  subject 
involved  in   their  inventions;  and  if  they   do  noa 
possess  it  themselves,  they  can  easily  obtain  help 
by  applying  to  those  who  do.  These  facts  apply  to 
electrical   inventions  as  well   as   any    other,    and 
probably  more  electrical  devices  never  see  the  light 
because  the  laws  of  electricity  are  not  so  generally 
understood  as  those  of  other  natural  phenomena. 

Our  advice  is,  if  you  think  you  have  discovered 
or  invented  something  of  real  value,  and  are  in 
doubt  as  to  whether  this  thing  or  that  thing 
will  work  under  given  circumstances  and  condi- 
tions, consult  an  expert  who  can  tell  you  at  once 
whether  your  invention  is  practicable  or  not.  Such 
an  opinion  may  be  the  means  of  bringing  you  a 
fortune,  or  it  may  save  you  much  time  and  expense 
in  experimenting  with  something  that  has  no 
practical  or  commercial  value. 

"Be  sure  you  are  right  then  go  ahead,'' is  an 
excellent  motto  for  inventors.  A  good  many  start 
wrong  but  go  ahead  just  the  same,  to  finally  give 
up  in  disgust. 

If  you  do  not  know  all  the  points  involved  in 
your  invention  we  probably  can  very  materially 
aid  you. 

Information  on  electrical  subjects  furnished. 

Electrical  problems  fully  explained  in  writing. 

Expert  opinion  furnished  when  desired. 

All  correspondence  confidential. 

Charges  moderate. 

Address  Electric  Age  Pib.  Co., 

5  Dey  Street,  New  York. 


THB.KLECTRIC    AGE. 
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THE   ELECTRIC   AGE'S   ILLUSTRATED   ELECTRICAL    PATENT    RECORD. 


ELECTRICAL   PATENTS   ISSUED    SEPTEM- 
BER   I5TH   AND    22D. 


436.334-  Telephone.  William  Burnley, 
Nonh  PLast,  Pa.,  assignor  of  two-thirds  to  Charles 
A.  Hitchcock,  same  place,  and  Lewis  F.  Watson, 
Warren,  Pa.      Filed  Aug.  n,   1887. 

43^,335.  Telephone.  William  Burnley, 
North  East,  Pa  ,  assignor  of  two-thirds  to  Charles 
A.  Hitchcock,  same  place,  and  Lewis  F.  Watson, 
Warren,  Pa.     Filed  Aug.  11,  1887. 

436,354.  Electric  Cigar  Lighter.  Mortimer 
M.  Hayden,  New  York,  N.  Y.  Filed  Apr.  29, 
1890. 

436,371.  Railway  Signal.  Preston  C.  Morse, 
Natick,  and  Henry  D.  Winton,  Wellesley  Hills, 
Mass.,  assignors  by  mesne  assignments  to  the 
Hall  S  gnal  Company,  Portland,  Me.  Filed 
May  22,  1889. 

436,387.  Socket  for  Incandescent  Electric 
Lamps.  Horace  E.  Swift,  Boston,  Mass.  Filed 
Nov.  1,  1889. 

436,408  Dynamo-Electric  Machine.  Stephen 
D.  Field,  Yonkers,  N.  Y.     Filed  Apr.  2,  1888. 

436,410.  Electro-Magnetic  Bell.  John  Geary, 
Philadelphia,  Pa.     Filed  Dec.  18,  1889. 

436,412.  Electrical  Switch.  Frederick  D'A. 
Goold,  New  York,  N.  Y.     Filed  July  15,  1890. 

436,417.  Rotary  Motor.  Ernst  Hammesfahr, 
Solingen,  Germany.  Filed  July  30,  1889.  Pat- 
ented in  Germany,  Dec.  9,  1887. 

436,425.  Electric  Railway.  Hosea  W.  Lib- 
bey,  Boston,  Mass.     Filed  Nov.  14,  1889. 

436,432.  Electric  Conductor.  William  E. 
Oehrle,  Philadelphia,  Pa.,  assignor  to  Oehrle 
Bros.  &  Co.     Filed  May  28,  1890. 


to  the  Singer  Fire-Alarm  Companv,  limited, 
Buffalo,  N.  Y.     Filed  Mar.  11,  1889. 

436,677.  Electrical  Head-Light.  James 
Thorneand  Ebenezer  B.  Burr,  London  England  ; 
said  Burr  assignor  to  said  Thorne.  Filed  Ju'y 
2.  1888.  Patented  in  England,  Feb.  12,  188/, 
No.  2.262,  and  May  13,  1887,  No.  7,046;  in 
Belgium,  Apr.  jd,  1888,  No.  81,377,  and  in 
France,  June  8,  1888,  No.  189,824. 

436,728.  Motor-Armature  Car-Wheel.  Ed- 
mund Wagemann.  Little  Rock,  Ark.,  ass'gnor 
of  six-sevenths  to  John  D.  Adams,  Dean  Adam=, 
Oscar  Davis.  John  W.  Davis,  Horace  G.  Allis, 
and  Tohn  B.  Joner.,  of  same  place.  Filed  Oct. 
17,  1889. 


NO.     436,864.       ELECTRIC    HEATER. 

436.439.  Electric  Motor  Car.  William  Rob- 
inson, Boston,  Mass.,  assignor  to  the  Robinson 
Radial  Car  Truck  Company,  Portland,  Me. 
Filed  Apr.  12,  1880. 

436.440.  Electric  Motor  Car.  William  Rob- 
inson, Boston,  Mass.     Filed  Sept.  16,  1889. 

436.512.  Telephone  S.  Lloyd  Wiegand, 
Philadelphia,  Pa.     Filed  May  28,  1889. 

436.513.  Telephone.  S.  Lloyd  Wiegand, 
Philadelphia,  Pa.     Filed  May  28,  1889. 

436.514.  Telephone-Relay.  S.  Lloyd  Wie- 
gand, Philadelphia,  Pa.     Filed  May  28,  1889. 

436,516.  Galvanic  Battery.  John  F.  Wollen- 
sak  and  William  E.  Gill,  Chicago,  111.  Filed 
May  13,  1890 

436,519.  Method  of  Electrically  Heating 
Bars,  &c,  for  Welding  and  Working  Purposes. 
Mark  W.  Dewey,  Syracuse,  N.  Y.,  assignor  to 
the  Dewey  Corporation,  same  place.  Filed  June 
9,  1890. 

436,560.  Electro-Mechanical  Gong.  George 
Doyle,  Watertown,  Mass.     Filed  Apr.    22,  1889. 

436,571.  Trolley  for  Electrical  Railways. 
David  A.  Ainslie,  Richmond,  Va.  Filed  May  8, 
1890. 

436,576.  Graphophone.  Joseph  Daniels, 
Hartford,  Conn.,  assignor  to  the  Edison  United 
Phonograph  Company,  of  New  York.  Filed 
Apr.  30,  1890. 

436,640.  Electrical  Automatic  Fire-Alarm 
System,     William  F.  Singer,  Carthage,  assignor 


NO.    436,923.       ELECTRIC    RAILWAY. 

436,  733-  Insulating  Material.  James  W. 
Easton,  New  York,  N.  Y.,  assignor  to  P.  Min- 
turn  Smith,  Plainfield,  N.  J.,  and  William  D. 
Perry,  Brooklyn,  N.  Y.     Filed  Nov.  16,  1889. 

436,743.  Electric-Motor  Car.  William  Rob- 
inson, Boston,  Mass.,  assignor  to  the  Robinson 
Radial  Car  Truck  Company,  Portland,  Me.  Or- 
iginal application  filed  Apr.  12,  1889.  Divided 
and  this  application  field  Feb.  19,  1890. 

436.777.  Mechanical  and  Electrical  Railway- 
Signal.  Benjamin  R.  Davidson,  Fayetteville, 
Ark.     Filed  Mar.  29,  1890. 

436,779  Electric-Motor-Car  Truck.  Elbert 
W.  Goss.  Amesbury,  Mass.  Filed  Mar.  17,  1890. 

436.781.  Internal-Combustion  Thermo-Motor. 
James  Hargrewes,  Farn worth,  England.  Filed 
Feb.  24.  1890.  Patented  in  England,  France, 
Belgium,  Italy.  Genmnv  and  Spain. 

436,804.  Electro-Osteotome.  Milton  J,  Rob- 
erts, New  York,  N.  Y.     Filed  Dec.  4,  1889. 

436,814.  Electiic-Aic  Lamp.  Auguste  Wag- 
niere.  Los  Angeles,  Cal.      Filed  Jan.  28,  1890. 

436,843.  Electric  Controller  for  Power  Me- 
chanisms. Robert  D.  O.  Smith,  Mishawaka, 
Ind.      Fi'ed  June  26,  1889. 


NO.    436,970.    APPARATUS    FOR  TRANSMITTING  POWER. 


436,857.  Coupling  for  Electric  Wires.  Forrest 
R.  Jones,  Kearney,  Nebr. ,  assignor  of  one-half 
to  James  G.  White,  New  York,  N.  Y.  Filed  May 
22,  1890. 

436,864.  Electric  Heater.  Ernest  Abshagen, 
Chicago,  111.,  assignor,  by  direct  and  mesne  as- 
signments, of  five-eighths  to  Alfred  W.  Brewer- 
ton,  George  M.  Clark,  Henry  M.  Hubbard,  and 
William  H.  Hubbard,  all  of  same  place.  Filed 
May  14,  1890. 


436,874.  Electric  Contact  Device.  John  J. 
Hoppes,  Springfield,  Ohio.    Filed  Jan.  30,  1890. 

436,895.  Process  of  Electro-Depositing  Alu- 
minium. John  A.  Jeancon  Newport,  Ky.  Filed 
Dec.  30,  1889. 

43^,910.  Electrical  Weighing  Machine.  Wil- 
liam Snelgrove,  King's  Norton,  England.  Filed 
Mar.  2i,  1890.  Patented  in  England,  France 
and  Belgium. 

43^,923.  Electric  Railway.  Hosea  W.  Libbey, 
Boston,  Mass.     Filed  Nov.  14,  1889. 

436,952.  Thermal  Cut-Out.  George  H.Whit- 
tingham,  Balimore,  Md.,  assignor  to  the  Auto- 
matic Electric  Switch  Company,  same  place. 
Filed  July  1,  1889.     Renewed  Feb.  20,  1890 

436,961.  Portable  Electric  Fire-Alarm.  Francis 
R.  Upton,  Orange,  N.  J.,  and  Fernando  J.  Dibble, 
Peabody,  Mass.     Filed  Mar.  24,  1890. 

436,964.  Commutator-Brush.  Charles  Wirt, 
Orange,  N.  J.,  assignor  of  one-half  to  Francis  R. 
Upton,  same  place.     Filed  Apr.  12,  1890. 

436.968.  Method  of  and  Apparatus  for  Draw- 
ing Wire.  Thomas  A.  Edison,  Menlo  Park,  N. 
J.     Filed  June  10,  1884. 

436.969.  Method  of  and  Apparatus  for  Draw- 
ing Wire.  Thomas  A.  Edison,  Menlo  Park,  N. 
J.     Filed  June  10,  1884. 

436.970.  Apparatus  for  Transmitting  Power. 
Thomas  A.  Edison,  Llewellyn  Park,  N.  J.  Filed 
June  10,  1890. 

436,979.  Electric  Signal  for  Velocipedes. 
Charles  G.  Jiran,  Chicago,  111.  Filed  June  30, 
1890. 

437,008.  Holder  for  Electric-Light  Shades. 
Lewis  J.  Atwood,  Waterbury,  Conn. ,  assignor  to 
the  Plume  &  Atwood  Manufacturing  Company, 
same  place.     Filed  June  7,  1890. 

437.010.  Telephone-Exchange  System.  Ed- 
ward M.  Bentley,  Boston,  Mass.  Filed  Nov.  2, 
1889. 

437.011.  Artificial  Resistance.  Edward  M. 
Bentley,  New  York,  N.  Y.     Filed  Aug.  25,  1888. 

437.012.  Telephone- Exchange  System.  Ed- 
ward M.  Bentley,  Boston,  Mass.  Filed  Mar.  8, 
1890. 

437,044.  Method  of  Impregnating  Parts  of 
Electrical  Apparatus.  Frederick  L.  Rawson, 
London,  England,  assignor  to  the  Company 
Woodhouse  &  Rawson  United,  Limited,  same 
place      Filed  Jan    29,  1890. 

437,069.  Electric  Distance  Heat-Indicator 
and  Alarm.  Frederick  W.  Wiesebrock,  New  York, 
N.  Y.,  assignor  of  one-half  to  Richard  M.  Bruno, 
same  place.     Filed  Aug.  31,  1889. 

437,079.  Electric  Belt.  Lewis  D.  Ashbrook, 
Cardington,  Ohio.      Filed  May  15,  1890. 

437,111.  Rheostat,  Josephus  H  Gunning, 
New  York.  N.  Y.     Filed  Nov.  15,  1889. 

437,116.  Coupling  for  Electric  Wires.  James 
J.  Hinphey,  Bound  Brook,  N.  J.,  assignor  of  one- 
half  to  Benjamin  B.  Matthews,  same  place.  Filed 
Mar.  5,  1890. 

437, 126.  Underground  Electric  Conduit.  Chas. 
E.  Loth,  Troy,  N.  Y.     Filed  Dec.  17,  1889. 

437,158.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Elec- 
tric Car  Company  of  America,  same  place.  Or- 
iginal application  filed  Sept.  23,  1886.  Divided 
and  application  filed  June  1,  1887.  Again  Div- 
ided and  this  application  filed  Mar.  24,   1888. 

437, 160.  Dynamo- Electric  Machine  or  Motor. 
Max  Mayer,  New  York,  N.  Y  ,  assignor  to  David 
Hirsch,  same  place.     Filed  June  12,  1890. 


Electro-Therapeutics.  -A  number  of  Phila- 
delphia physicians  and  surgeons  have  organized 
an  electro- therapeutic  society  for  the  discussion 
of  questions  of  electricity  combined  with  medi- 
cine and  surgery.  The  main  object  of  the  so- 
ciety is  to  reduce  the  empiricism  with  which  the 
practice  of  electro-therapeutics  has  hitherto  fre- 
quently been  associated,  and  to  induce  regularly 
certified  practitioners  to  take  up  the  subject  on 
a  scientific  basis, 
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THE    ELECTRIC    AGE. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters 


THIS     SIEMS-CIE 

RESERVED    FOR  THE 

Durante  Company, 

No.  85  WATER  ST., 

BOSTON,  MASS. 


S.  W.  REESE  &  CO., 

MANUFACTURERS  OF 

Stencils,  Stamps,  Nickel  aid  Brass  Me  Plates.. 

CHECKS,    BADGES,    ETC. 

Name  Plates  for  Electrical  Apparatus  a  Specialty. 

84-PAGE   C  REE. 

Office,  182   Fulton    St..  New  York. 


. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 

Weston  Electrical  Instrument  Co., 


Send   for  Illustrated    Catalogue. 


114  William  St.,  NEWARK,  N.  J. 


BUSINESS  NOTICES. 

Advertisements  under  this  head  not 
occupy  in u  over  one-half  inch  of  space, 
$1.00  per  each  insertion. 

Interfsts  in  a  Profitable  Elec- 
trical Business  will  be  sold  to  the 
proper  parly.  Address  PROFIT, 
Electric  Age  Office,  New  York. 

Situation  Wanted    by    an  experi-*. 
enced  electrician,  who  is  capable  oft 
taking  care  of  a  central  station  plant 
of  any    capacity.     Address  SITUA- 
TION"'   WANTED,     Electric     Age, 
New  York. 

Armature  Winder. — We  want  a 
practical  winder — Siemens — to  take 
charge  of  our  winding  department. 
A  good  chance  for  the  right  man. 
State  where  employed.  All  com- 
munications strictly  confidential. 
CRAIG  R.   ARNOLD  &  CO., 

Chester,  Pa.  | 

Experienced  Mechanical  Draughts- 
men wanted  immediately  ;  those  hav- 
ing experience  with  electrical  appara- 
tus preferred.  Permanency  to  good 
men.  Address  E.  KOLBEN,  Edison 
General  Electric  Company,  Schen- 
ectady Works,  Schenectady,  N.  Y. 


An  Excellent  Opportunity. 

A  Fully  Equipped  Patent  Bureau, 
backed  by  a  prominent  New  York 
Monthly,  is  desirous  to  add  to  its 
staff  an  Electrical  Engineer,  as  a 
partner  in  its  business.  Small  capi- 
tal required  ;  fully  secured.  Call  or 
write.  C,  814  Temple  Court,  New 
York. 


Outfits   to   run    INCANDESCENT    LAMPS   from 
25  to  300  hours. 


Send  for  Illustrated  Catalogue  and  Testimonials. 

jj^s.   h.   ove-AlSoiest, 

Manufacturing  Electrician, 

Office,    63    Broadway,    New    York. 

Factory.    118-120   PARK  AVE..   BROOKLYN,   N.  Y. 


ELECTRIC  MERCHANDISE  CO. 

11  Adams  Street,  mSTS*,.  CHICAGO,  ILLS.       j 

MANUFACTURERS   AND   DEALERS   IN 

Electric  Railway  Supplies. 

Standard  and  Special  Devices  for  use  on  all  roads 
IRRESPECTIVE  OF  SYSTEM  USED. 

Catalogues  Furnished.  Correspondence  Solicited. 

Office  and  Salesroom,  1 1  Adams  Street. 


W.  R.  MASON, 


General  Manager. 


PRIMARY  BATTERIES. 


The  following  communication  explains  itself  : 
New  York,  Sept.  25,  1890. 
Editor- Electric  Age  : 

Thinking  that  any  information  concerning  the 
primary  battery  for  light  and  power,  would  be 
of  interest  to  you  and  your  readers  of  the  Elec- 
tric Age,  I  append  the  following  : 

On  April  30th  (in  my  own  home),  I  set  up 
and  charged  eight  No.  11  cells,  of  the  celebrated 
James  H.  Masuris  primary  batteries,  and  con- 
nected them  on  a  circuit  with  nine  6  c.  p.  12  volt 
lamps  (Edison's  type  fitting  regular  sockets), 
distributed  through  four  rooms  ;  of  course,  using 
only  1  and  2  lights  at  any  one  time  and  from  2 
to  4  hours  per  evening. 

They  worked  without  any  depreciation  in  bril- 
liancy for  full  seven  weeks,  and  for  five  weeks 
after  gave  a  light  equal  to  a  4  c.  p.  8  volt  lamp, 
all  from  the  one  charge  of  solution. 

1  think  this  is  an  exceedingly  pleasing  result 
from  a  primary  battery,  and  am  confident  it  sur- 
passes anything  heretofore  placed  on  the  market 
for  domestic  electric  lighting. 

Have  been  using  the  batteries  for  almost  a 
year  and  in  every  instance  I  have   found   them 
to  do  far  better  work  than  the  inventor  claimed. 
Verv  sincerely, 

Wm.  T.  Knox, 
257  South  Fifth  street, 
Electrician.  Brooklyn,  N.  Y. 


THE    NEW    ENGLAND    PRINTING    TELE- 
GRAPH  COMPANY 

The  New  England  Printing  Telegraph  Com- 
pany gave  an  exhibition  of  the  work  of  the  Es- 
sick  Printing  Telegraph  Instrument,  at  their 
offices  in  Providence  and  Woonsocket,  last  Wed- 
nesday, under  the  direction  of  C.  F.  Hutchinson, 
the  superintendent  of  the  company.  The  line 
used  was  part  of  the  100-mile  stretch  the  com- 
pany have  erected  between  Boston  and  New 
York.  The  Woonsocket  office  was  in  charge  of 
Miss  Alice  M.  Moat  and  Providence  office  at 
19  South  Water  street  was  in  charge  of  Miss  M. 
F.  Gurney  who  will  remain  there  permanently. 
The  exhibition  was  a  decided  success,  and  every 
one  who  witnessed  it  expressed  themselves  as 
very  much  pleaded.  Besides  the  officers  of  the 
company,  who  were  all  present,  ex-Governor 
Howard  and  many  prominent  men  from  New 
New  Bedford,  Fall  River  and  other  cities  wit- 
nessed the  exhibition.  The  present  offices  of 
the  company  are  located  at  113  Devonshire  St., 
Boston  ;  19  South  Water  St.,  Providence;  office 
of  Woonsocket  Reporter,  Woonsocket,  R.  I.,  and 
office  of  P.  S.  Gage,  48  Bedford  st.,  Fall  River, 
Mass.  Work  is  rapidly  being  pushed  on  the 
lines  to  New  York  and  it  is  expected  they  will  be 
fini-hed  by  December  1st. 

Of  the  First  Magnitude  — The  Thomson- 
Houston  Electiic  Company's  pay  roll  embraces 
the  names  of  2,550  employes,  and  thenumberis 
constantly  increasing,  it  is  said. 


The  utility  of  the  electric  light  in  preventing 
theft  and  in  improving  the  standard  of  night 
work  becomes  increasingly  apparent.  It  is 
stated  that  the  cost  of  an  installation  for  the  pur- 
pose of  facilitating  the  work  in  a  somewhat 
cramped  goods  yards  of  a  London  railway 
station  was  entirly  paid  for  by  the  amount  saved 
through  decrease  in  the  annual  robbery  of 
goods. 

Electricity  Can't  Kill  Him. — A  lineman  in 
the  emplov  of  the  telephone  company  in  this  city 
while  repairing  wires  a  few  days  ago,  touched  a 
wire  which  received  a  heavy  current,  probably 
through  a  cross.  He  was  knocked  off  the  pole, 
but  suffered  slight  injuries.  He  received  a 
burn  on  the  neck,  however.  This  is  the  third 
time  he  has  been  hurled  from  poles  into  the 
street  by  receiving  similar  shocks. 

A  Flyer. — The  Shoit  Motor  which  leaves  the 
Union  station  every  night  at  11  o'clock  is  a 
"runner."  Since  it  carried  Yic.  Backus  from 
Washington  street  lo  Seventh  street  in  5  minutes 
and  a  half  he  has  called  it  "the cannon  ball." — 
Indianapolis  Xews,  Sept.  17,  1890. 

Moonlight  Schedule. — It  rains  alike  on  the 
just  and  the  unjust,  likewise  does  stormy 
weather  prevail  alike  in  communities  lighted  by 
the  moonlight  schedule  and  those  enjoying  all- 
night  light.  September  has  been  a  hard  month 
on  those  centres  of  population  lighted  artificially 
in  inverse  ratio  to  the  light  of  the  moon. 
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Electric  Coal  Cutting  Machinery.  —  In 
our  issue  of  September  13th  we  published  a 
paragraph  from  an  English  contemporary  in 
reference  to  the  coal  cutting  machine  invented 
by  Mr.  E.  A.  Sperry,  in  which  the  statement 
was  made  that  "reciprocating  action  is  the 
wrong  way  to  produce  motion  on  a  large  scale 
by  e.ectricity."  On  another  page  in  this  issue 
we  publish  a  communication  from  Mr.  Sperry  in 
which  he  describes  his  experiments  two  or  three 
years  ago  with  a  view  to  ascertaining  the  ma- 
thematics with  reference  to  the  recovery  of  power 
from  electricity  when  that  power  was  of  a  reci- 
procating character.  Mr.  Sperry's  experience  has 
proved  that  better  results  can  be  obtain  from  the 
reciprocating  motion  in  mine  excavating  than 
any  other.  This  one  fact  is  a  valuable  addition 
to  the  fund  of  knowledge  on  this  subject,  and 
whether  reciprocating  action  is  the  wrong  way 
or  the  right  way  to  produce  motion  by  electricity, 
experience  apparently  proves  that  it  is  the  best 
way. 

Electrical  Excerpts. — At  the  meeting  of  the 
British  Association  in  Leeds,  last  month,  many 
valuable  papers  on  electrical  subjects  were  read, 
several  well-known  scientists  contributing  much 
additional  information  and  throwing  new  light 
in  different  electrical  directions.  Most  of  the 
papers  were  rather  lengthy,  and  all  of  them 
contained  something  of  value  to  every  electrician. 
The  abstracts  we  printed  in  last  issue,  and  those 
in  this  issue,  are  solid  and  valuable  facts  taken 
from  the  bodies  of  the  various  papers,  and  pre- 
sented to  our  readers  in  brief  form  that  they 
might  not  be  lost  as  all  facts  are  liable  to  be  when 
covered  up  in  the  verbiage  of  a  long  paper. 

Electricity  in  Mining.— As  an  evidence  of 
the  great  and  important  place  electricity  now 
occupies  in  mining  operations  we  call  attention 
to  our  report  in  this  issue  of  the  proceedings  of 
the  Mining  Engineers' Association  at  their  meet- 


ing in  this  city  last  week.  The  separation  of 
ores  by  magnetism  naturally  received  more 
attention  than  any  other  subject  involving  mag- 
netism or  electricity.  Electric  power  transmis- 
sion in  mining  operations  was  the  subject  of 
one  paper.  The  reading  of  this  and  other  elec- 
tric papers  served  an  excellent  purpose  beyond 
their  application  to  mine  operations.  They 
gave  those  members,  who  are  not  practical  elec- 
tricians, an  insight  into  the  wonderful  things 
electricity  is  called  upon  to  do  for  the  benefit  of 
mankind. 

Electric  Cars. — The  use  of  electricity  as  mo- 
tive power  on  street  railways  seems  to  have  fos- 
tered a  desire  on  the  part  of  the  public  for  a  su- 
perior class  of  cars  than  the  old-fashioned  street 
car.  Much  time,  ingenuity  and  money  are  spent 
in  efforts  to  improve  electric  cars  in  every  way, 
and  the  result  is  we  hear  of  elegant  vestibule 
cars,  finished  in  mahogany  and  with  Wilton 
rugs,  being  turned  out  of  the  shops  of  car  build- 
ers. We  describe,  in  another  column,  such  a 
car,  which  will  be  a  model  of  elegance.  There 
are  a  great  many  people  who  would  be  willing 
to  pay  extra  fare  on  cars  of  this  class  if  they 
were  provided. 

The  Electric  Club  — The  New  York  Electric 
Club  opened  the  Fall  and  Winter  season  on  Thurs- 
day night  last  with  an  elegant  dinner.  The  future 
of  this  club  is  a  most  promising  one,  and  the  good 
that  its  members  will  derive  from  the  lectures,  and 
other  forms  of  entertainment  during  the  coming 
season  will  assuredly  be  of  the  most  substantial 
character.  It  is  said  that  electricity  is  life,  and  as 
there  is  much  electricity  in  the  club  in  animate 
form,  there  must  necessarily  be  a  great  deal  of  life, 
and  that  there  is  an  abundance  of  life  is  evident  from 
the  way  the  club  is  made  to  fulfill  its  mission.  Long 
live  the  Electric  Club  ! 

Superintendent  of  Electrical  Exhibits  at  the 
World's  Fair. — The  name  of  Gen'l  C.  H.  Bar- 
ney, of  the  firm  of  Alexander,  Barney  &  Chapin, 
of  this  city,  is  being  seriously  considered  in  con- 
nection with  the  position  of  Superintendent  of 
Electrical  Exhibits  at  the  World's  Fair,  and  the 
sentiment  in  New  York  is  strongly  in  favor  of  his 
appointment.  There  is  no  more  popular  gentle- 
man in  the  country  than  the  General,  and  none 
so    well  qualified  to  fill  this  important  position. 

Received  1,500  Volts  and  Lived. — Charles 
Skerrye,  the  night  engineer  at  the  electric  light 
works  at  Waltham,  Mass.,  received  the  whole 
current  of  the  dynamo,  1,500  volts,  while  mak- 
ing some  changes  at  the  switchboard  on  the  night 
of  Oct.  1st.  He  was  doubled  up  and  thrown  to 
the  floor  when  his  assistant  knocked  the  plug 
from  his  hand.  Skerrye's  hands  were  badly 
burned,  but  he  was  out  again  the  next  day  suf- 
fering from  the  shock,  but  not  seriously  injured. 

Married. — On  Oct.  1st,  Mr.  Henry  Durant 
Cheever,  of  the  Okonite  Company,  of  New 
Yoik,  was  married  in  Boston  to  Miss  Maud 
R.  Barnard  of  that  city.  After  the  ceremony  Mr. 
and  Mrs.  Cheever  received  their  friends  at  the 
house  of  the  bride's  parents.  They  will  spend 
their  honeymoon  in  the  South,  and  on  their  return 
will  reside  in  New  York  City. 

Opening  of  New  Electrical  Supply  Hofse. — 
At  the  time  this  paper  was  on  the  press,  the  new 
firm  of  Alexander,  Barney  and  Chapin,  at  20 
Cortlandt  street,  were  entertaining  their  many 
friends  at  the  opening  of  their  new  electrical 
supply  establishment,  on  Monday  the  6th  inst. , 
at  the  number  mentioned.  In  our  last  issue  we 
gave  a  general  outline  of  what  the  place  would 
be  and  what  would  be  done  on  the  occasion  of 
the  opening,  and  in  our  next  issue  we  hope  to 
give  our  readers  a  more  extended  account  of 
this  new  establishment  The  opening  took 
place  under  the  most  auspicious  circumstances, 
and  as  the  members  of  the  firm  are  well-known 
in  the  electrical  field  and  have  many  friends,  it 
is  reasonable  to  assume  that  the  new  A.  B.  C. 
combination  has  a  prosperous  future  before  it. 


SCIENTISTS    AT    THE    EDISON    LABORA- 
TORY. 

On  Friday  Oct.  3d,  over  400  persons,  compris- 
ing delegates  to  the  meeting  of  the  Mining  En- 
gineers and  British  Iron  and  Steel  Institute,  being 
held  in  this  city,  and  several  ladies,  visited  the 
Edison  laboratory,  at  Orange,  N.  J.,  where  they 
were  given  an  insight  into  the  workshop  of  the 
famous  Edison.  A  long  special  train  left  New 
York  at  1  p.  m.  and  on  its  arrival  at  the  Orange 
station  the  party  was  driven  in  carriages  to  the 
laboratory,  a  distance  of  1%  miles.  At  the  la- 
boratory the  guests  were  received  and  welcomed 
by  Mr.  Edison  and  his  assistants,  who  explained 
everything  of  interest  to  the  party.  The  library 
was  handsomely  and  effectively  decorated  with 
potted  floweis  and  plants  for  the  occasion.  The 
celebrated  statue  of  the  Genius  of  Light,  which 
was  brought  from  the  Paris  exposition  by  Mr. 
Edison,  was  the  centre  of  a  mass  of  floral  decora- 
tions, and  its  beautiful  proportions,  were  effec- 
tively and  charmingly  brought  out,  surrounded, 
as  it  was,  by  the  green  foiiage  of  the  plants.  It 
faces  the  door  ol  the  library  and  holds  in  its 
elevated  hand  an  Edison'  light.  On  this  occasion 
it  seemed  to  be  endued  with  life,  and  lighting 
the  way  for  th»  distinguished  visitors,  it  bade 
them  welcome  to  the  lamous  spot  from  which 
so  many  of  the  greatest  inventions  ever  given  to 
mankind  have  emanated. 

An  elaborate  luncheon  was  served  in  the  library 
which  was  crowded  with  the  guests  of  Mr.  Edison. 
After  luncheon  the  kidies  of  the  party  were 
presented  with  souvenirs  commemorative  of  the 
occasion,  and  then  were  driven  through  the 
beautiful  Llewellyn  Park. 

The  gentlemen  of  the  party  were  conducted 
through  the  laboratory,  workshop,  dynamo  room, 
and  all  the  other  departments  which  were  of  any 
interest  to  the  visitors. 

The  entire  party  were  pleased  beyond  expres- 
sion with  their  visit  and  the  opportunity  of  meet- 
ing Mr.  Edison,  and  Mr.  Edison  himself  derived 
great  pleasure  in  conversation  with  his  guests 
on  subjects  of  interest  common  to  both,  and  no 
doubt  each  member  of  the  party  who  found  the 
opportunity  to  converse  with  the  host  left  with 
the  feeling  that  the  visit  was  a  profitable  one  as 
well  as  exceedingly  enjoyable. 

A  representative  of  the  Electric  Age  met  Mr. 
Edison  Friday  while  the  library  was  being  put 
in  order  for  the  reception,  and  he  looked  upon 
the  woik  as  it  progressed  with  evident  satisfac- 
tion. It  was  indeed  a  charming  scene,  and  Mr. 
Edison  knows  how  to  appreciate  the  beautiful 
things  of  life  as  well  as  any  one  else. 

Among  the  gentlemen  in  the  party  were  Sir 
James  Kitson  and  Prof.  Lunge,  the  well-known 
professor  of  chemistry  at  the  University  of  Zurich, 
and  several  other  eminent  scientists  of  fame  from 
England,  who  are  in  attendance  at  the  meetings. 

Before  the  excursion  returned  to  New  York, 
Sir  James  Kitson  made  a  short  address,  thanking 
Mr.  Edison  for  the  kind  reception  which  they 
had  met.  Although,  he  added,  it  had  been 
wrongfully  said  that  Americans  led  the  world 
in  electrical  invention,  it  was  right  to  say  that 
Americans  were  in  advance  of  the  world  in  the 
application  of  electricty.  In  the  front  rank  of 
all  American  inventors  was  the  man  whose  hos- 
pitality the  engineers  had  enjoyed. 

Professor  Lunge,  in  speaking  of  the  visit,  said 
that  the  engineers  were  all  surprised  at  the  mag- 
nitude of  the  experimental  works. 

"But  we  were  principally  interested  in  seeing 
Mr.  Edison  himself,"  he  added.  "The  man,  you 
know,  is  greater  than  his  works.  With  Sir  James 
Kitson  and  several  other  favored  ones,  I  had  the 
pleasure  of  seeing  much  of  the  inventor.  He 
explained  the  marvellous  inventions,  and  ex- 
hibited the  telephones  and  phonographs.  The 
processes  of  welding,  separating  and  concentrat- 
ing of  ores  by  electricity  were  of  peculiar  interest 
to  us  foreigners,  and  we  were  grateful  indeed  to 
the  famous  inventor  for  his  courtesy.  To  me 
individually,  his  personality  was  of  the  greatest 
interest.     The  power  of  his  eye  is  marvellous. " 


THE    ELECTRIC    AGE. 


N  -      NOVEL'    HAND- DYNAMO.* 


This  hand-dynamo  has  been  sr  ecially  designed 
for  either  in  the  laboratory 

or  on  the  lecture  table,  for  which  it  is  admin- 
adapted,   as  from    the   manner   in    which   it   is 
wound  ork  under  all  circumstances  ;  no 

matter  whether  the  external  resistance  be  high  or 
low,  the  machine  will  give  out  a  corresponding 
quantity  of  current    Great  care  has  been  taken  in 


A  FEW  HISTORICAL  FACTS  IN  ELECTRIC 
LIGHTING. 


IMPROVED  DRY  BATTERY. 


FIG.    I. AUSTIN  S    HAND    DYNAMO. 

construction  of  achines,  so  th?:  ?s 

much  as  possible  of  the  manual  wo:  Jed 

in  turning  the  handle  is  given  out  at  the  termi- 
nal as  electrical  energy.  As  will  be  seen  from 
the  illustrations,  the  machine  is  very  compact, 
and  has  a  pleasing  appearance.  Its  output  is 
equal  to  about  six  or  eight  quart  Bunsen  cells. 
The  machine  all  complete  weighs  only  16  lbs. 
It   can   be   fixed   either   ten  y  or  perma- 

nently to  bench  or  table.    Six  different  leverages 


FIG.    2. AUSTIN  S    Ha  MO. 

can  be  got  by  altering  position  of  handle,  three 
of  the  most  important  being  shown  by  dotted 
lines.  There  are  no  belts,  cords,  or  cogwheels 
used  in  gearing,  which  is  constructed  entire ' 
metal,  working  on  the  principle  of  rollers  and 
traction — there  is  consequently  very  little  fric- 
tion. There  are  no  complicated  parts  e 
part  being  constructed  in  the  simplest  manner 
possible,  and  the  material  and  workmanship  are 
of  the  best 

Ventilation  is  the  Remedt. — Professor  Bar- 
of  the  electrical  department  of  Chicago, 
says  that  there  have  been  no  explosions  from 
the  subways  in  that  city  since  they  have  been 
ventilated.  The  main  down-town  subways  are 
ventilated  through  the  city  hall  chimney,  the 
electric  light  posts  furnishing  ventilation  suffi- 
cient at  other  points.  The  explosions  are 
caused,  Professor  Barrett  says,  by  leakages  in  the 
ele;  rent  coming  in  contact  with  gas.     The 

gas  itself  is  a  creation  of  vegetable  decom: 
and  is  known  as  marsh  gas,  being  similar  in  its 
explosive  nature  to  natural  gas,  and  is  a  ted  by 
elements  in  the  atmosphere  other  than  electri; 
He  thinks  the  explosions  are  caused  by  spontan- 
eous combustion.  The  street  department  of 
Chicago,  has  ordered  the  electric  light,  telephone 
and  telegraph  compan.  tntilate  all  their 

subways  in  order  to  preve  explosions. 

*  Londc :    £ 


(n  November.  1886,  the  first  central  electric 
light  station  in  America  was  started.  It  was  at 
Greensburg,  Pa.,  and  the  system  used  was  the 
West  -  se  alternating  A  3 :  c-light  dynamo, 
with  converters,  was  installed.  The  station  has 
given  continuous  service  ever  since  and  the  first 
dynamo  is  still  in  use. 

The  first  installation  or  exhibition  in  the 
:"  series  arc  lights,  as  operated  at  the 
present  day,  was  made  by  the  Brush  Electric 
Company,  at  the  Mechanics  Institute  Fair  in  New 
York,  September,  1878.  In  1 877  the  same  com- 
pany operated  single  lamps  from  a  dynamo. 
eral  independent  circuits  were  run  from  the 
dynamo,  one  to  each  arc  lamp.  The  rrs:  series 
arc  lighting  was  in  1878,  as  above  mentioned. 

On  May  2,  1880,  the  first  isolated  electric 
lighting  plant  under  the  Edison  smem,  was 
-     "  ed  —  it  was  on  beard  c  -   .-.-.mship  Co- 

lumbia, of  the  Oregon  Radway  and  Navigation 
mpany. 

The  fir?t  Edison  central  siation  was  put  into 
public  sei  -      :    -       :  h    supplying  85  build- 

ings with  2,323  lamps.  This  station  was  in  Pearl 
street,  New  York. 

In  :.  imn  of  1880,  the  first  commercial 

.  .ndescent   lighting  plant  in  New  York 
was  started  by  the  L'nited  Slates  I         r:c  Light 
Companj'  in  the  Equitable  building,  12c  Broad- 
way. 

In  1880  the  first  public  lighting,  by  the  tower 
system,  took  place.  Union  City,  Indiana,  has 
the  honor  of  being  the  first  place  lighted  by  this 
method.  Akron,  Ohio,  soon  followed  with  a 
like  system,  then  Cleveland,  Ohio. 

In  October,  1SS3.  the  Sawyer-Man  Illuminat- 
ing Company  established  their  first  incandescent 
light  plant.  It  was  in  the  United  Bank  building, 
corner  of  Broadway  and  Wall  street,  New  York. 

The  commercial  manufacture  ofEdison  incan- 
descent lamps  was  commenced  in  Menlo  Park, 
Novem  .     On  April  1st,  1882,  the  pres- 

ent lamp    works   of  the    Edison   Company 
Harrison,  N.  J.,  were  established. 

The  firs:  esse',  of  the  U.  S.  navy  to  be  lighted 
by  electricity  was  the  Trenton,  in  1SS3.  Now 
about  twenl  e  United  States  gov- 

ernment have  complete  electric  lighting  equip- 
ments. The  two  wire  system  has  always  been 
used  in  the  naval  service,  the  ship  never  being 
allowed  to  form  the  return  circuit 

In  1878  the  office  of  the  Bombay  Times,  Bom- 
bay. India,  was  lighted  on  the  outside  by  an 
arc  light 

The  first  lighthouse  using  electricity  for  light- 
ing purposes  was  that  at  North  Foreland,  Eng- 
land, in  1S54.  A  De  Meriten  machine  was  first 
used. 


Mr.   E.    H.  Crosby,    of  the   Crosby    E>: 
mpany,  of  Boston,  has  just  received  a  patent 
on  a  "  dry  battery,'' of  which  the  following  de- 
script  on  and  illustration  will  give  a  gocd  idea.    It 
possesses  some  new  and  valuable  features. 

The  jar  is  made  of  paper  stock,  or  a  similar 
material,   the  outer  surface   being   coated  with 

• ; — 



Htpnotism. — It  has  been  discovered  that  a 
hypnotized  person  may  be  filled  with  joy  and  - 
beautiful  things  t  y  placing  the  north  pole  of  a 
magnet  in  his  hands.  On  the  other  hand,  he  can 
be  made  to  get  a  taste  of  future  misery  by  taking 
hold  of  the  south  pole  of  the  magnet,  while  by- 
taking  hold  of  both  poles  his  emotions  are  neu- 
tralized, so  to  speak,  and  he  does  not  expe- 
rience any  unusual  feeling.  This  would  indi- 
cate that  a  hy-pnotized  person  is  negatively  elec- 
trified and  the  sensations  of  joy  and  misery  ac- 
cording to  whether  he  takes  hold  of  the  north  or 
south  pole  may  be  the  effect  of  magnetic  attrac- 
tion and  repulsion. 


A  Diminutive  Electric  Light  and  Power  Sta- 
tion.— Collias,  near  Nimes,  a  village  of  465  in- 
har.  :-.s  just  been   lighted  by  electrk 

The  motive  power  for  the  1  6D>light  dynamo  is 
derived  from  a  small  waterfall.  The  streets  are 
lighted  by  25  lamps  of  16  candle-power  each. 
Besides  lighting  the  village,  the  current  is  em- 
ployed during  the  day  in  putting  in  motion  the 
pumps  for  supplying  certain  parts  of  the  village 
.  water. 


ill 


Z 





g 


%■• 


A    I 

■    a 

.  • .  - 
•  -  •    -  >. 


- 


\ 


'*■  *•  1 


-*•-"..■*. 


crosbt's  improved  dry  battery. 

shellac,  and  the  inner  surf.ee  with  an  acid-procf 
compound  of  paraff.ne  and  ozocerite. 

The  elements  are  zinc  and  carbon,  the  carbon 
plate  resting  'on  a  pad  of  absorbent  maieiial 
saturated  with  an  excitant,  and  the  whole  being 
surrounded  by  a  packing  containing  the  dry 
excitant.  The  dry  packing  which  separates  the 
e  and  negative  plates  consists  of  sawdust 
or  wood  fiber  mixed  with  an  excitant  in  a  dry  or 
crystalline  form 

TWO-CYLINDER   PHONOGRAPH. 


As  the  phonograph  becomes  more  and 
more  used  in  business  lines  the  necessity  for 
some  device  whereby  a  double  record  may  be 
made  of  the  matter  spoken  into  the  machine 
becomes  apparent.  Mr.  Edison,  with  his 
foresight,  has  provided  means  for  accor 
ing  this  object,  and  obtained  a  patent  on  the 
same  last  week. 


EDISON  S    TWO-CYLINDER    PHONOGRAPH. 

With  the  aid  of  the  accompanying  illustr 
and  brief  description  of  the  device  the  1 
tion  will  be  fully  understood. 

The  cylinder  of  the  phonograph  is  made  to 
receive  two  wax  blanks,  end  to  end.  and  twflj 
recorders  are  provided,  one  for  each  blank. 
The  diaphragm  of  each  recorder  is  independent 
of  the  other.  

A  Sign  of  Progress. — One  of  the  most  charac- 
teristic sic:  s  :'  the  progress  which  is  being  made 
by  e.  i,  says  -      ~trique,  to 

be  seen   in  the  rapidly  increasing  size  of 
dynamo  units  adopted  at  central  lighting  statioi 
At  the  Electrical  Exhibition   of  1SS1   the  mc 
powerful  dynamo  was  an  Edison   mach: 

;  0  amperes  and  1 1  c  volts  (120  horse-power} 
A:  the  present  moment  the  Berlin  central 
tions  have  50:   horse-power  dynamos  runni 
and  at  Deptford  a  3,000  horse-power  alterns 
is  at  work  and  two  10,000  horse-power  machi 
are  building. 

The  Telephone  in  Great  Britain. — The 
tral  .  e  expiration  of  the  telephone 

patents  in  England  will  begin  on  the  9th  of  Dec 
next,  and  the  monopoly  will  soon  cease. 


THE    ELECTRIC    AGE. 


ELECTRIC    LIGHTING    FOR   BEGINNERS. 


BY  THE  EDITOR. 

Part   VIII. — Separately  Excited  Dynamos. 

165 — What  is  a  separately  excited  dynamo? 

A  separately  excited  dynamo  is  one  in  which 
the  field  magnets  are  wholly  or  partially  excited 
by  a  current  derived  from  a  source  external  to 
the  dynamo  itself.  The  accompanying  illustra- 
tion is  that  of  a  separately  excited  dynamo  whose 
field  magnets  are  excited  only  by  a  current  from 
an  external  source  which  in  this  case  is  a.  mag- 
neto generator. 

166 — How  is  the  external  current  produced  ? 

The  external  current  may  be  produced  by  a 
battery,  a  dynamo,  or  a  magneto  generator — 
anything  that  will  maintain  a  steady  current. 

167 — What  is  a  self-exciting  dynamo  ? 

A  self-exciting  dynamo  is  one  in  which  a  por- 
tion of  the  current  developed  in  the  armature  is 
diverted  around  the  field  magnets  for  the  pur- 
pose of  exciting  them. 
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SEPARATELY    EXCITED    DYNAMO. 

168 — Are  separately  excited  dynamos  much 
used  at  the  present  time? 

Separately  excited  direct-current  dynamos  are 
used  to  a  very  limited  extent  now. 

169 — What  machines  other  than  those  of  the 
direct  current  class  are  separately  excited  ? 

Many  alternating  current  generators  are  separ- 
ately excited,  but  the  separately  exciting  feature 
is  being  done  away  with. 

1 70— How  are  the  field  magnets  of  alternating 
current  machines  excited  when  not  excited  from 
a  separate  source  ? 

Iii  a  manner  similiar  to  the  self-excitement  of 
the  fields  of  direct  current  machines. 

171 — In  the  separately  excited  direct  current 
dynamo,  is  the  external  source  of  current  always 
connected  with  the  dynamo  in  one  way  ? 

No  ;  there  are  a  variety  of  ways  of  combining 
the  current  from  the  external  source  with  that 
produced  by  the  dynamo  itself. 

1 72 — De-scribe  some  of  the  different  methods 
of  combination. 

One  method  is  shown  in  the  accompanying 
illustration.      The   auxiliary   generator    shown 


above  the  diagram  of  the  dynamo  is  a  magneto 
generator.  The  current  produced  by  the  revolu- 
tion of  the  armature  flows  from  one  brush  around 
the  field  magnets  of  the  main  dynamo  and  back 
to  the  other  brush  of  the  magneto  generator.  By 
referring  to  the  diagram  it  will  be  seen  that  the 
field  magnets  of  the  dynamo  are  wholly  depend- 
ent upon  the  magneto  generator  for  their  excita- 
tion. Another  method  is  to  connect  the  magneto 
generator  directly  in  the  main  circuit  of  a  series- 
wound  machine  (see  Part  V.  of  these  articles 
for  illustration  of  series-wound  dynamo),  and 
another  is  to  place  the  magneto  generator  in  the 
shunt  circuit  of  a  shunt-wound  machine  (see 
figure  of  shunt-wound  dynamo  in  Part  VI.  of 
these  articles). 

1 73 — What  is  the  reason  separate  excitation  of 
field  magnets  is  being  abandoned  ? 

The  first  dynamos  made  were  separately 
excited,  but  the  discovery  that  a  dynamo  could 
be  so  constructed  as  to  excite  its  own  field  is  the 
reason  for  the  abandonment  of  the  separate 
exciting  principle. 

1 74 — In  the  different  combinations  of  the 
dynamo  current  and  that  from  the  outside  source, 
what  is  the  practical  result? 

The  combination  of  the  separate  current  gen- 
erator with  a  series-wound  dynamo  gives  a  con- 
stant current ;  the  combination  of  the  same  with 
a  shunt-wound  dynamo  also  gives  a  constant 


directly  to  the  engine  shaft  and  are  run  at  400 
revolutions  per  minute.  The  fields  terminate  in 
eight  pole  pieces,  four  on  the  outside  of  the  ring 
and  four  inside.  The  armatures  are  of  the 
Gramme  ring  type  and  rolate  within  the  zone 
marked  by  the  four  internal  and  four  external 
pole  pieces.  The  core  of  the  rings  are  laminated, 
and  each  armature  weighs  1,950  pounds,  while 
the  weight  of  the  dynamo  complete  is  6,563 
pounds.  The  dynamos  are  compound  wound, 
and  their  commercial  efficiency  is  89  per  cent  , 
while  the  heating  is  but  350  F.  above  the  temper- 
ature of  the  atmosphere. 

The  installation  is  on  the  two-wire  system. 
The  dynamos  are  connected  in  parallel  so  that 
one  or  both  can  be  used  to  supply  the  current. 
From  the  generating  plant  double  transit  leads 
are  taken  fore  and  aft,  and  branching  so  as  to 
terminate  at  four  cut-outs.  From  these  cut-outs 
the  lamps  are  supplied  directly  or  by  feeders. 
The  main  leads  are  not  tapped.  As  more  work 
might  be  thrown  upon  one  main  lead  than  on 
the  other,  equalizing  mains  are  carried  from  each 
forward  cut-out  to  each  of  the  after  cut-outs. 
This  gives  four  distributing  points.  Risers  are 
carried  through  the  decks  to  supply  the  lights  at 
different  elevations. 

Lead  covered  conductors  are  used  in  places 
where  any  moisture  exists  ;  elsewhere  Habirshaw 
marine  core  wire  is  employed. 


ELECTRIC     LIGHT     PLANT     ON     STEAMER     "PLYMOUTH. 


current,  and  the  combination  of  a  separately 
excited  coil  on  the  field  magnets  of  a  series- 
wound  machine  gives  a  constant  potential. 
The  combinations  are  for  the  purpose  of  produc- 
ing constant  current  or  constant  potential  accord- 
ing to  the,  manner  in  which  the  combinations 

are  effected. 

(To  be  continued.) 


ELECTRIC     PLANT    ON    THE     STEAMER 
"PLYMOUTH." 


*Copyrighted. 


The  elegant  new  steamer  of  the  Old  Colony 
Steamboat  Company,  popularly  known  as  the 
Fall  River  Line,  made  her  trial  trip  on  Oct.  2d. 
Her  electric  lighting  plant  possesses  some  inter- 
esting features,  a  general  description  of  which  is 
herewith  given.  The  plant  was  put  in  by  the 
Edison  General  Electric  Company,  under  the 
supervision  of  Mr.  W.  H.  Peirce.  There  are 
two  700  light  dynamos,  each  having  an  output  of 
350  amperes,  at  a  pressure  of  115  volts.  Each 
dynamo  is  driven  by  an  independent  compound 
Ball  engine  of  65  horse  power,  at  a  «team  pres- 
sure of  1 20  pounds.     The  dynamos  are  connected 


The  vessel  is  lighted  by  1,250  sixteen  candle 
no  volt  lamps,  and  each  lamp  has  an  individual 
switch.  The  dining  room  lights  are  connected 
with  a  switchboard  by  which  they  can  be  turned 
off  or  on,  ten  at  a  time — being  arranged  in  groups 
of  ten  each.  The  electroliers  are  beautiful  speci- 
mens of  metal  work. 

The  accompanying  illustration  gives  a  very 
clear  idea  of  the  electric  plant  on  board  of  the 
"  Plymouth,"  which  steamer  represents  the  latest 
development  of  everything  pertaining  to  safety 
and  comfort  in  travel,  as  well  as  being  herself 
a  perfect  specimen  of  marine  architecture. 

Among  those  on  board  on  the  trial  trip  were 
H.  Ward  Leonard,  Chas.  D.  Shain  and  W.  H. 
Peirce.  of  the  Edison  General  Electric  Company, 
and  Mr.  D.  Chalmers,  of  the  Empire  City 
Electric  Co. 

Platinum. — The  enormous  increase  in  the  use 
of  platinum  in  the  electrical  industries  has  re- 
sulted in  an  increase  of  value  of  that  metal, 
more  than  60  per  cent.,  in  the  past  year.  The 
manufacture  of  incandescent  'lamps  calls  for  a 
large  amount  of  platinum,  and  the  use  of  it  is 
constantly  increasing. 


THE    ELECTRIC    AGE. 


A  NEW   DINING  ROOM  PUSH. 

It  would  seem  that  so  simple  a  thing  as  a  push- 
button leaves  little  room  for  improvement  or 
change,  but  this  is  not  wholly  true.  In  the  case  of 
pushes  used  in  connection  with  a  wall  or  floor 
connection  *id  a  flexible  cord,  the  extension 
part  of  the  floor  push  is  now  considered  quite 
essential.  Still  the  push-button  which  is  in  use 
may  be  on  the  table,  or  the  lap  of  the  hostess, 
or  very  likely  on  the  floor,  unless  special  pains 
are  taken  to  look  after  it. 


DINING  ROOM  PUSH. 

But  this  is  to  be  so  no  longer,  for  Mr.  C.  G. 
Armstrong  has  designed  an  attachment  which 
holds  the  push  in  any  desired  place.  It  is 
evident  from  the  cut  that  the  new  push  can 
readily  be  slipped  on  to  the  edge  of  the  table,  or 
on  one  of  the^side  panels,  or  even  on  a  chair. 
Whether  the  push  is  uppermost,  or  is  concealed 
by  being  turned  downward,  it  is  always  just 
where  you  put  it.  Any  style  of  push-button  can 
be  furnished  with  this  improvement,  and  the 
Great  Western  Electric  Supply  Company,  an 
acknowledged  leader  in  matters  of  push,  will 
undoubtedly  find  a  great  demand  for  it 


EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Oct.   3,  1890. 

W.  W.  Castle,  of  the  P.  A  B.  Conduit  and 
Construction  Company,  has  been  in  Boston  for 
a  few  day?. 

The  Derby,  Conn.,  Rubber  Co.  has  bought 
the  plant  of  the  Electric  Light  Company  at  Shel- 
ton  and  made  arrangements  to  enlarge  it. 

The  following  well  known  gentlemen  have 
been  appointed  judges  of  the  electrical  exhibits 
at  the  Mechanics'  Fair.  C.  J.  H.  Woodbury, 
A.  L.  Russell,  B.  S.  Flanders  and  Frederick 
Lane. 

The  Merrimac  Valley  Horse  Railroad  officials 
have  decided  to  use  the  single  trolley  system 
when  the  cars  are  operated  by  electricity  and 
will  be  required  to  build  the  extension  to  An- 
dover  before  October  1st,  1891. 

Fred.  Merritt,  electrician  for  the  New  England 
Printing  Telegraph  Companv,  while  directing 
some  works  at  the  Mechanics' Fair  building,  last 
Wednesday,  fell  from  a  step-ladder  and  sprained 
his  ankle. 

Mr.  Wm.  Johnston,  of  the  Johnston  Electric 
Train  Signal  Company,  has  the  sympathy  of  the 
fraternity  in  the  loss  of  his  mother  who  died  in 
Manchester,  N.  H. ,  the  past  week,  from  a  stroke 
of  paralysis. 

Mr.  L.  F.  Jordan  is  receiving  large  orders  for 
the  "  Best"  Trolley  Hanger  in  the  West.  This 
hanger  is  in  successful  use  on  the  electric  roads 
in  Beverly.  Danvers  and  Lynn,  and  has  stood 
the  severe  test  of  the  West  End  system  in  this 
city. 

The  Brown  Electric  Protector  Company,  al- 
though they  have  increased  their  capacity  several 
times,  are  still  behind  in  their  orders.  Their  daily 
exhibitions  are  attended  by  large  numbers  of  in- 
terested electrical  people, 


The  city  of  Somerville  is  to  have  an  electric 
fire  engine. 

Articles  of  incorporation  have  been  granted  to 
the  Forrest  Avenue  Street  Railwav  Company  to 
build  and  conduct  a  street  railway,  two  miles  in 
length,  in  Brockton.  Th3  capital  of  the  com- 
pany is  825.000.  and  G  F  Bower  is  the  treasurer. 

The  first  car  of  the  Essex  Electric  Road  double 
trolley  system  ran  from  Peabody  square  to  City 
Hall,  Salem,  on  Sunday  last. 

The  American  Circular  Loom  Company  have 
issued  a  new  and  very  convenient  price  list. 
This  company  are  rushed  with  orders  and  are 
compelled  to  double  their  capacity  to  keep  up 
to  the  demand. 

La«t  Monday  the  Naumkeag  Street  Railway 
formally  opened  the  Peabody  division  under  the 
electric  system,  and  a  party  of  350  gentlemen, 
representing  Peabody.  Wenham.  Danvers.  Mar- 
blehead  and  the  Citv  Council  of  Salem  were 
taken  over  the  line  and  then  to  the  Salem  Electric 
Light  Works  where  the  power  was  inspected, 
and  were  then  taken  to  the  Willows  where  dinner 
was  served. 

At  a  meeting  of  the  stockholders  of  the  Cohss 
set  Electric  Co.,  last  Saturdav  evening,  the 
board  of  directors  was  increased  to  five  members 
by  the  addition  of  |ohn  C.  Howe,  of  Cohasset, 
and  Silas  Pierce,  of  North  Scituate.  The  plant 
and  system  were  formally  turned  over  to  the 
company  by  the  original  charter  members  and 
builders.  The  companv  ha«  received  applications 
from  residents  of  North  Scituate  to  extend  the 
system  to  that  town. 

An  electric  motor  car  is  being  constructed  at 
Springfield,  which,  it  is  claimed,  will  be  noise- 
less. It  will  be  about  10  feet  long  and  wi'l  draw 
two  cars.  It  will  be  furnished  with  30c  cells 
and  two  2c-horse  power  motors,  which  will  give 
100  horse  power,  sufficient  for  an  entire  day's 
work.  The  mechanism  is  so  arranged  that  the 
car  can  be  propelled  by  either  the  overhead  sys- 
tem or  storage  batteries.  The  company  making 
it,  claims  that  it  will  do  away  entirely  with  over- 
head and  underground  wires. 

The  Armington  &  Sims  mammoth  engine.  Fac- 
tory K.  went  on  dutv  a  few  days  ago.  Its  load 
was  the  incandescent  lights  on  the  2d  floor  of 
factor}'  C.  The  engine  is  of  440-horse  power 
with  240  revolutions  per  minute.  Its  speed  at 
present  is  at  the  rate  220  revolutions.  It  is  belted 
to  the  2,60c  light  alternating  machine  which 
supplied  the  current  for  the  test  lamps.  The 
construction  of  this  began  a  year  ago. 

There  will  be  four  large  Lj-nn  and  Boston 
railroad  electric  ploughs  for  the  coming  season. 
They  are  powerful  machines  and  will  be  just 
enough  and  no  more  to  cover  all  the  electric 
routes  this  winter. 

The  officials  at  the  Charleston  Navy  Yard  have 
petitioned  the  navy  department  for  electric  lights 
in  the  barracks,  and  in  all  probability  they  will 
be  put  in,  in  a  couple  of  weeks.  W.  J   P. 
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Chicago,  Oct.  4,  1890. 
Prof.  H.  S.  Carhart,  of  Ann  Arbor.  Mich.,  was 
in  the  city  Friday. 

The  Iron  Mountain  Electric  Light  Company, 
of  Iron  Mountain,  Michigan,  are  installing  an 
alternating  incandescent  plant  of  the  Brush  sys- 
tem. 

Mr.  P.  C.  Burns,  of  the  Findlay  Glass  and  Car- 
bon Company,  was  in  town  this  week  on  busi- 
ness relating  to  their  new  factory  at  Peru,  Ind. 

The  Davenport.  Rock  Island  and  Moline  Rail- 
road Company  will  use  tandem  compound  high 
speed  engines  for  driving  their  generators,  prefer- 
ence being  given  to  this  type  over  the  Corliss. 


The  Chicago  Electric  Battery  and  Power  Com- 
pany has  been  incorporated  at  Chicago  to  deal 
in  electrical  batteries:  capital  stock,  5300,000; 
incorporators,  G.  A.  Rollins,  B.  T.  Foley  andC 
E.  Giegory. 

The  Brush  Electric  Company,  through  their 
Chicago  office,  are  busy  installing  plants  in  va- 
rious parts  ot  the  West.  Some  of  the  more  im- 
portant plants  a-e  being  installed  at  the  follow- 
phces  :  Anaconda,  Montana  ;  Crete,  Missouri ; 
FallsC:ty,  Missouri ;  Iowa  Iron  Works.  Dubuque, 
Iowa  ;  Lesure  Lumber  Company,  Dubuque; 
McCosh  Iron  and  Steel  Company,  Burlington, 
Iowa  :  A.  H.  Baker  Woollen  Companv,  Fairfield, 
Illinois.  Large  additions  are  also  being  made 
to  already  established  plants,  both  in  arc  and  in- 
candescent api  aratus. 

Dr.  John  McKin'ock.  of  the  Central  Electric 
Company,  has  been  chosen  to  lecture  on  electro 
medical  subjects  in  the  International  Dental  Col- 
lege of  this  city.  Dr.  McKinlock,  prior  to  com- 
ing to  this  city,  was  for  a  number  of  years  a 
resident  of  Detroit.  Mich.,  and  for  six  years  a 
member  of  the  faculty  of  the  Detroit  College  of 
Medicine.  The  International  Dental  College  is 
to  be  congratulated  on  securing  the  services  of 
so  well  qualified  a  gentleman.  Dr.  McKinlock 
will  still  retain  his  connection  with  the  Central 
Electric  Company. 

Of  the  numerous  forms  of  lamp-guards  now 
in  use,  many  neei  a  shade-holder,  and  others 
have  so  coarse  a  mesh  as  to  afford  but  little  pro- 
tection. Seeing  this,  Mr.  Geo.  Cutter  has  brought 
out  a  new  form  of  expanding  wire-guard  which 
combines  the  good  features  of  all  the  others.  It 
has  five  rings  surrounding  the  part  of  the  bulb 
which  most  needs  the  protection,  has  sliding 
sleeves  which  adapt  it  to  any  16  candle  power 
lamp,  and  looks  much  neater  than  the  olde* 
forms.  The  Great  Western  Electric  Supply  C<i 
are  pushing  this  guard. 

Chicago  Electric  Club. — Cards  are  out  an- 
nouncing the  first  regular  meeting  of  the  Club 
for  this  season,  to  be  held  in  the  club  parloa 
Monday  evening.  October  20th.  Mr.  B.  K 
Sunny  will  read  a  paper,  the  subject  of  which  is 
not  yet  announced.  Following  the  scientific 
discussion  a  reading  will  be  given  by  Mr.  C 
Haskins.  The  list  of  pending  applications  foi 
membership  is  one  of  which  the  club  may  fefl 
proud,  as  it  has  been  some  time  since  so  manj 
prominent  names  have  appeared  upon  the  boart 
at  once.  The  gentlemen  are  as  follows  :  Ge 
L.  Seering,  Thomas  M.  Brooks,  W.  J.  Chalmers, 
vice-president  of  the  Fraser  and  Chalmers  Com 
pany  ;  E.  R.  Gilman,  president  Northwester! 
Thomson -Houston  Electric  Company:  J 
Barrett,  city  electrician  ;  Chas.  A.  Brown,  man 
ger  Western  Electric  Company  ;  Elisha  Gray; 
Robert  C.  Clowry,  vice-president  Western  Unio 
Telegraph  Company. 

A  deal  of  considerable  importance  locally  wa 
consummated  this  week  in  the  purchase  of  tb 
plant  of  the  Sun  Electric  Light  Company  by  th 
Chicago  Arc  Light  and  Power  Company.  Tb 
Sun  Company's  plant  was  one  of  3co-bght  c* 
pacity  and  operating  nearly  that  number 
lights,  all  apparatus  being  of  the  Sperrv  mak 
The  Chicago  Arc  Light  and  Power  Companv  ha 
already  in  operation  about  2,150  lights,  havin 
the  largest  commercial  lighting  station  in  tb 
United  States.  They  have  apparatus  of  a  nu 
ber  of  different  styles,  but  use  principally  tb 
Thomson  Houston  system. 

A  decision  has  been  rendered  by  the  Unit 
States  Court  at  Grand  Rapids,  Mich.,  holdia, 
that  the  act  of  Congress  permitting  the  Wester 
Union  Telegraph  Company  to  use  all  the  go! 
ernment  postal  routes  to  string  their  wires 
permissive  only,  and  that  the  occupancy  and  us 
of  streets  is  under  the  regulations  of  the  polic 
powers  vested  in  the  several  States.  The  heai 
ing  was  on  an  injunction  asked  by  the  Wester 
Union  to  prevent  the  city  authorities  from  inte 
fering  with  their  lines,  and  the  injunction  wi 
refused,  F.  M.  I. 
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MINING   ENGINEERS. 


At  the  meeting  of  the  American  Institute  of 
Mining  Engineers  which  is  being  held  at  Chicker- 
ing  Hall,  in  this  city,  electricity  and  magnetism, 
as  applied  to  mining  opeiations,  occupy  an  im- 
portant place  in  the  discussions. 

"  Magnetic  Concentration  at  the  Michigamme 
Iron  Mine,  Lake  Superior,"  was  the  title  of  a 
paper  by  John  C.  Fowle.  In  comparing  the 
Buchanan  and  the  Wenstrom  separators,  the  au- 
thor says  : 

The  Buchanan  separator  is  very  well  built  ;  it 
has  a  much  larger  capacity  than  the  small  Wen- 
strom machine  and  makes  richer  concentrates. 
It  carries  a  current  of  twenty-three  amperes,  and 
is  wound  with  heavy  copper  wire.  The  Wen- 
strom machine,  on  the  other  hand,  can  carry 
only  ten  amperes,  and  is  wound  with  wire  of 
one-third  the  size. 

In  conclusion  Mr.  Fowle  said  : 

I  consider  the  concentration  of  magnetic  ores 
by  electricity  to  be  still  in  its  infancy  as  to  cost, 
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MONARCH    SEPARATOR. 


capacity  and  quality.  Our  experience  has  been 
exclusively  with  separators  having  one  or  more 
drums,  and  I  claim  no  knowledge  of  practice 
with  other  forms  of  apparatus.  The  many  mills 
now  in  operation  in  the  East  will  undoubtedly, 
during  the  present  year,  work  out  new  methods 
for  concentrating  iron  ores,  whereby  the  cost 
will  be  reduced  and  the  output  still  further  in- 
creased. 

Mr.  F.  H.  McDowell  was  the  author  of  a 
paper  on  "Ore  Dressed  by  Electricity  at  the 
Tilly  Foster  Mine,"  on  which  he  gave  the  results 
of  the  experience  at  this  mine  in  this  method  of 
dressing  ore. 

"The  Magnetization  of  Iron  Ore"  was  the 
subject  of  the  next  paper,  read  by  Clemen  Jones, 
of  Hokendauqua,  Pa. 

Modern  ingenuity,  he  says,  has  utilized  the 
principle  of  the  magnetic  ore-particles  from  the 
rock  which  has  previously  been  crushed.  This 
process  recovers  the  ore  in  the  state  of  a  concen- 
trate very  rich  in  iron  and  in  some  cases  desira- 
ble for  Bessemer  purposes. 

This  paper  was  in  the  main  a  discussion  of  the 


classification  and  the  elementary  construction  of 
the  various  magnetic  minerals. 

A  paper  by  C.  M.  Ball,  of  Troy,  described 
the  Ball  and  Norton  "Monarch  "  magnetic  sepa- 
rator, of  which  a  working  model  was  on  exhi- 
bition in  the  hall  : 

"  This  machine  is  the  joint  invention  of  Shel- 
don Norton,  of  Hokendauqua,  Pa.,  and  myself, 
and  has  been  patented  in  the  United  States, 
Canada  and  other  countries. 

The  apparatus  consists  of  a  partially  closed 
chest,  having  an  opening  from  the  feed-hopper, 
through  which  the  ore  is  delivered  to  the  ma- 
chine from  an  ore-pocket  or  storage-bin  pro- 
vided with  means  for  regulating  the  flow  of  ore, 
so  that,  when  the  machine  is  in  operation,  the 
hopper  is  kept  always  full.  Other  openings  are 
provided  for  the  discharge  of  tailings,  of  mid- 
dlings, and  of  concentrates.  The  openings  are 
kept  sealed  against  ingress  of  air  by  means  of 
hinged  and  weighted  valves,  which  discharge 
the  products  from  the  hoppers  continuously, 
and  in  the  same  proportion  as  received  from 
above,  when  a  sufficient  weight  has  accumu- 
lated upon  the  inside  to  cause  the  contents  of 
the  hoppers  to  leak  by  the  valves. 

The  machine  is  also  provided  with  two  drums, 
turning  upon  shafts.  These  shafts,  together  with 
the  magnets,  which  they  also  serve  to  support, 
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in  like  relation  to  the  second  drum  and  magnet. 
The  provisions  for  applying  and  directing  the 
air-current,  which  fullfils  an  important  function 
in  the  process  of  separating  ore  as  developed  in 
this  apparatus,  are  complete.  The  air  may  en- 
ter freely  at  the  openings  and  is  drawn  through 
and  out  of  the  chest  by  the  action  of  a  powerful 
exhaust- fan." 

After  describing  in  detail  the  process  of  sepa- 
ration, the  paper  concludes  : 

"  The  preparation  of  any  particular  ore  being 
wholly  dependent  upon  its  physical  and  chemi- 
cal characteristics,  its  final  separation  would  de- 
pend upon  the  efficiency  of  the  separator,  which 
would  constitute  the  last  and  supporting  link  in 
the  chain  of'operations.  It  is  believed  that  this 
machine  offers  a  practical  solution  of  the  piob- 
lem  of  concentrating  magnetic  ore  such  as  has 
not  been  hitherto  provided." 

At  Tuesday's  session  "  Electrical  Power  Trans- 
mission in  Mining  Operations"  was  the  subject 
of  a  paper  by  H.  C.  Spaulding,  of  Boston,  and 
the  reading  of  the  paper  was  listened  to  with 
great  attention  and  interest. 

"The  mining  engineer,"  says  Mr.  Spaulding, 
"looks  with  interest  upon  the  statement  that  258 
electric  roads  in  the  United  States  alone,  with 
1,927.26  miles  of  track,  and  3,024  cars  are  in 
daily  service  or  under  construction,  and  then 
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stand  still,  while  the  drums  may  be  rapidly  re- 
volved around  the  magnets  and  out  of  contact 
therewith.  The  magnet  occupies  a  section  of 
the  drum,  the  proportions  being  such  that,  ap- 
proximately, one-third  of  the  periphery  of  the 
drum  is  within  the  influence  of  the  magnetic 
field,  while  the  upper  two  thirds  is  outside  of  the 
field  and  removed  from  the  magnetic  influence. 
The  magnet  is  so  constructed  as  to  present  a 
series  of  poles  of  alternately  opposite  polarity 
near  the  inner  surface  of  the  drum.  In  accord- 
ance with  the  well-known  phenomena  of  mag- 
netic attraction,  which  in  the  case  of  powerful 
magnets  is  exerted  at  a  considerable  distance 
from  the  magnetic  poles,  any  magnetizable 
matter  brought  near  the  outer  surface  of  the 
drum,  within  the  arc  covered  by  the  magnet, 
will  be  powerfully  attracted  and  drawn  into  firm 
contact  with  the  outer  surface  of  the  drum. 

These  drums  are  composed  of  a  non-metallic 
and  neutral  material,  such  as  wood,  paper,  etc. 

Just  below  the  wood-hopper  an  apron  of  neu- 
tral metal  is  arranged,  curving  downward  and 
forward  in  the  direction  of  the  rotation  of  the 
drum,  its  lower  portion  describing  a  short  arc 
concentric  to  the  surface  of  the  drum.  This 
serves  as  a  shute  to  direct  the  stream  of  ore  fall- 
ing from  the  feed-hopper  within  the  influence  of 
the  first  two  or  three  poles  of  the  magnet.  A 
similar  but  somewhat  shorter  apron  is  arranged 


compares  the  demands  of  street-service  with 
those  found  in  mining  practice,  looking  mean- 
while for  practical  suggestions  from  those  who 
have  '  been  there' and  can  hold  up  a  warning 
or  beckoning  finger  to  the  traveller  in  this  un- 
frequented path.  It  is  the  object  of  this  paper 
to  present  briefly  some  of  the  work  already  due 
toward  the  application  of  electrical  apparatus  to 
mining  processes,  as  well  as  to  embody  some 
practical  suggestions  and  statements  from  those 
who  have  had  personal  experience  in  the  opera- 
tion of  such  apparatus." 

A  number  of  electric  mining  plants  in  actual 
operation  were  described  by  Mr.  Spaulding. 

The  power-plant  at  the  Erie  Colliery,  near 
Scranton,  Pa.,  consists  of  a  standard  Armington 
and  Sims  engine  capable  of  developing  60  horse- 
power, and  a  50  horse-power  Thomson-Houston 
generator  wound  for  a  current  of  220  volts  po- 
ential,  and  the  necessary  appliances  for  its 
operation.  The  engine  and  dynamo  room  at 
the  top  of  the  shaft  are  in  charge  of  the  engineer 
and  assistant,  who  operate  the  other  mining  ma- 
chinery. 

From  the  dynamo  to  the  foot  of  the  shaft  the 
current  is  conducted  by  No.  0  Clark  wires,  in- 
closed in  gas-pipes  to  protect  them  from  damage. 
From  the  bottom  of  the  shaft  the  wires  are  car- 
ried overhead,  about  twelve  inches  outside  of 
the  low  rail  of  each  track,  and  are  suspended 
Continued  on  page  p. 
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A  MODEL  ELECTRIC  CAR. 


No  greater  evidence  that  electricity  has  taken 
a  firm  hold  on  street  railway  managers  all  over 
the  country  is  necessary  than  a  visit  to  the 
workshops  of  street  car  builders.  A  representa- 
tive of  the  Electric  Age  recently  visited  the 
works  of  the  John  Stephenson  Company  (Limit- 
ed), the  well-known  car  builders,  and  there 
learned  that  over  25  per  cent,  of  the  cars  now  in 
the  course  of  construction  by  that  company  are 
intended  for  electric  railways  in  different  parts  of 
the  country. 

As  many  improvements  are  made  in  electric 
cars  as  are  made  in  those  intended  to  satisfy  the 
desire  of  the  most  fastidious  travellers  on  through 
lines  of  railroad.  It  is  a  noticeable  fact  that 
electric  cars  are  becoming  more  and  more  luxu- 
rious in  their  appointments,  and  the  time  would 
seem  to  be  nigh  at  hand  when  the  people  will 
become  so  accustomed  to  seeing  and  travelling 
on  electric  cars  of  the  most  elegant  design  and 
finish  that  the  slow-going,  patched-up  and  ugly 
affair  known  as  a  horse-car,  will  have  to  go,  and 
pass  away  from  fact  to  history. 

The  Stephenson  Company  are  now  construct- 
ing a  vestibule  car  for  the  Georgetown  and 
Tenallytown  (D.  C.)  Railway  which  surpasses 
anything  of  that  class  of  vehicles  ever  con- 
structed, and  is  equal  in  finish  to  a  brand  new 
Pullman  car.  It  is  finished  in  mahogany,  and 
the  floor  is  covered  with  Wilton  rugs. 

The  electrical  equipment  consists  of  two  20 
h.  p.  motors,  a  total  of  40  h.  p.,  and  the  car  is 
beautifully  lighted  with  five  i6candle  power 
lamps,  making  the  interior  at  night  as  light  as 
day.  The  general  appearance  of  the  car,  inside 
and  out.  is  most  pleasing,  and  the  citizens  of 
Tenallytown  and  Georgetown  will  have  a  car 
that  they  may  well  feel  proud  over.  The 
Stephenson  Company  shows  great  enterprise  in 
keeping  up  with  the  times  in  the  production  of 
such  a  beautiful  specimen  of  modern  street  car 
building. 

There  are  nine  electric  cars  running  regularly 
on  the  Georgetown  and  Tenallytown  road. 


ELECTRIC   CURRENTS   IN   RELATION   TO 
THE  HUMAN  BODY. 

A  series  of  observations  were  made  by  H. 
Newman  Lawrence  and  Arthur  Harries,  M.  D., 
of  England,  with  reference  to  the  effect  of  alter- 
nating and  continuous  electric  currents  on  the 
human  body,  and  the  results  of  their  investigation 
formed  the  subject  of  a  paper  recently  read. 
They  give  the  following  conclusions  : 

When  the  human  body,  with  the  skin  in  its 
normal  unmoistened  condition,  comes  into  con- 
tact for  an  appreciable  time  with  bare  metal 
conductors  of  a  dynamo-generated  continuous 
current  passing  at  100  volts  in  such  a  wav  that 
the  current  passes  from  hand  to  hand,  and  the 
total  contact  area  is  about  90  square  centi- 
metres, a  current  of  about  0.016  amperes  will 
pass  through  it 

This  current  can  be  borne  without  discomfort 
for  15  to  30  seconds. 

After  about  30  seconds  unpleasant  burning 
sensations  become  marked  and  quickly  increase. 

The  subject  is  perfectly  able  to  release  himself 
at  will  during  any  portion  of  the  time  of  con- 
tact. 

When  the  human  body  comes  into  contact 
with  dynamo-generated  alternating  currents, 
alternating  at  about  60  to  70  per  second  under 
the  same  conditions  as  above. 

A  current  of  about  o  025  ampere  will  pass 
through  it 

This  current  is  six  limes  greater  than  that  which 
produces  discomfort. 

Instantly  the  subject  is  fixed  by  violent 
muscular  contraction  and  suffers  great  pain. 

The  subject  is  utterly  unable  to  release  him- 
self, but  remains  exposed  to  the  full  rigor  of  all 
the  current  that  may  be  passing. 

When  circuit  from  electric  light  or  power  con- 


ductors is  accidentally  completed  through  the 
human  body,  the  danger  of  serious  consequences 
is  many  times  greater  when  alternating  than  when 
continuous  currents  are  passing  at  equal  voltage, 
and  this  is  still  to  a  large  extent  true  if  the  volt- 
age of  the  continuous  current  be  double  that  of 
the  alternating. 

With  both  forms  of  current  a  reduction  of  con- 
tact area  materially  reduces  the  amount  of  cur- 
rent strength  that  passes. 

With  the  alternating  current,  if  the  rate  of 
alternation  be  reduced  below  50  per  second,  the 
sensations  of  pain  accompanying  muscular  fixa- 
tion will  be  increased,  while  if  the  rate  of  alter- 
nation be  increased,  the  pain  will  be  diminished. 

Finally,  we  would  remind  those  gentlemen 
who  so  commonly  speak  as  if  voltage  were  the 
chief  or  only  factor  in  the  danger  of  accidental 
contact,  that  current  strength  is  the  important  item, 
and  that  according  to  Ohm's  law  current  strength 
is  dependent  not  only  upon  E. M-.  F.,  but  upon 
the  total  resistance  in  ciicuit  at  the  time  of  acci- 
dental contact. 

ELECTRIC  CLUB  BANQUET. 


The  Fall  and  Winter  meetings  of  the  Electric 
Club,  New  York,  were  inaugurated  by  an  ele- 
gant banquet  at  the  rooms  of  the  club,  17  East 
2 2d  street,  on  the  night  of  October  2d.  There 
were  over  one  hundred  persons  present,  and 
never  before,  in  the  history  of  the  club,  has 
there  been  so  much  enthusiasm  and  good  fel- 
lowship shown  at  any  of  the  former  dinners  as 
on  this  occasion.  Every  one  went  to  have  an 
enjoyable  time,  and  no  one  failed  in  his  pur- 
pose. It  was  acknowledged  by  all  present  to 
have  been  the  most  successful  and  largely  at- 
tended dinner  the  club  has  ever  given,  and  the 
club's  reputation  for  -social  enjoyment  of  the 
most  refined  character  was  not  only  amply  sus- 
tained but  more  strongly  emphasized.  The 
character  of  its  members,  of  course,  form  the 
character  of  the  club,  and  the  character  of  the 
individual  members,  is  too  well  known  to  need 
reiteration.  Suffice  it  to  say,  that  there  cannot 
be  found  anywhere  in  the  world — we  do  not 
limit  ourselves  to  our  own  country,  but  to  the 
world — a  finer  body  of  men.  as  regards  intelli- 
gence, good  looks  and  good  fellowship.  The 
Electric  Club,  ot  New  York,  represents  the 
broad  electrical  field  of  the  country,  and  has  as 
its  members  those  who  are  experts  in  even- 
branch  of  electrical  industry — theoretical  and 
practical — and  the  club,  through  its  meetings, 
is  exercising  a  great  influence  upon  the  welfare 
of  the  community  at  large. 

The  rooms  were  brilliantly  lighted,  and  the 
scene  presented,  as  the  members  sat  down  to 
enjoy  the  good  things  provided  for  their  enter- 
tainment, was,  indeed,  a  delightful  one.  Covers 
were  laid  for  over  one  hundred  persons,  and 
shortly  after  7:30  oclock  the  members  took 
their  seats.  The  menu  was  an  elaborate  one, 
and  the  dinner  was  pronounced  to  have  been 
most  artistically  and  judiciously  devised.  The 
steward  succeeded  most  successfully  in  pleasing 
all  present. 

During  the  dinner  a  mandolin  club,  and  a 
quartette  furnished  music.  One  of  the  features 
was  the  reproduction,  by  long  distant  telephone, 
of  rausx  played  at  the  telephone  exchange,  18 
Cortlandt  street.  A  Pickernell  receiver  was  used 
on  this  occasion  and  reproduced  every  note  of 
the  original  music  with  great  accuracy  and  effect. 
The  trumpet  to  the  receiver  was  effectively  ar- 
ranged in  the  front  electrolier,  and  it  was  almost 
hidden  from  view  by  the  pendants  and  other 
decorations.  The  effect  of  this  arrangement 
was  most  charming,  the  music  floating  in  on  the 
air  from  no  apparent  source.  It  sounded  as 
though  the  walls  and  ceilings  were  filled  by 
music,  whose  notes  were  softened  and  subdued 
with  entrancing  effect.  At  the  conclusion  of 
the  gastronomical  part  of  the  night's  entertain- 
ment, Gen.  O.  E.  Madden,  the  president,  arose 
and  introduced  the  intellectual  part.  There 
were  no  set  toasts,  the  president  simply  calling 
on  different  ones  for  remarks  without  reference  to 


any  particular  subject.  Brief  remarks  were  made 
by  Ex-president  Henry  C.  Davis,  G.  P.  Lowry, 
Gen'lE.  S.  Greeley.  W.  D.  Sargent,  Dr.  Rrssiter 
W.  Raymond,  A.  H.  Patterson,  Hon.  C.  Mc- 
Laren, ex-member  British  Parliament,  C.  Dutton, 
and  several  others.  Mr.  A.  S.  Hibbard,  of  the 
Long  Distance  Telephone,  sang  a  college  song, 
the  entire  company  joining  in  the  chorus.  It 
was  well  rendered  and  received  hearty  applause 
Mr.  F.  Z.  Maguire  read  an  original  poem,  in 
which  humorous  reference  was  made  to  the  in- 
fancy of  electricity,  and  what  many  prominent 
members  of  the  club  would  do  when  they  reached 
heaven.  Gen'l  O.  E.  Madden  was  pictured  as 
just  entering  the  heavenly  gates,  and  as  he 
stepped  in,  the  first  thing  he  did  was  to  ask  St 
Peter  to  join  the  Electric  Club. 

Dr.  R.  W.  Raymond  read  a  poem  which  was 
well  received,  and  the  speechmaking  was  in- 
terspersed with  some  vocal  music  which  was 
exceedingly  well  rendered.  The  post-prandial 
entertainment  was  entirely  informal,  and  there 
was  plenty  of  good  humor. 

It  was  not  until  after  midnight  that  the  festivi- 
ties were  brought  to  a  close,  and  every  one  went 
home  well  pleased  with  his  night's  enjoyment. 

At  the  foot  of  the  stairs,  in  the  hall,  was  a  de- 
coration which  caught  the  eye  of  everyone,  and 
which  was  greatly  admired.  It  was  a  beautiful 
flower  piece,  designed  by  Dr.  J.  B.  DeLery. 
manager  of  the  Electric  City  Company,  and  pres- 
ented by  him  as  a  token  of  his  friendship  for  and 
kind  feelings  towards  the  club.  The  design  re- 
presented the  Eiffel  tower,  surmounting  which 
was  a  floral  arc  lamp,  decorated  with  red,  white 
and  blue  ribbons,  representing  the  American 
colors.  At  the  base  of  the  tower,  conforming 
to  the  arches,  were  the  words  "Science, "  ••Pro- 
gress," "Art,"  and  "Industry,"  composed  of 
bright  flowers,  which  formed  a  pleasing  contrast 
with  the  green  body  of  the  tower.  Dr.  De  Lery 
received  many  congratulations  on  the  embodi- 
ment of  his  tender  feelings  for  the  club.  Mr. 
Wm.  W.  Stadler,  the  steward  of  the  club,  felt 
proud  over  the  success  of  the  affair,  over  which 
he  had  full  supervision.  He  has  a  wide  reputa- 
tion as  a  club  manager,  and  it  was  well  maintain- 
ed on  this  occasion. 

The  club  lectures  will  begin  during  the  latter 
part  of  the  month,  and  it  is  expected  that  the 
coming  season  will  by  far  surpass  all  its  pre- 
decessors for  interest  and  good  results. 

The  following  is  a  complete  list  of  the  gentle- 
men who  were  present  at  the  banquet : 

Gen'l  O.  E.  Madden,  G.  P.  Lowry.  A.  H.  Pat- 
terson, E.  T.  Gilliland,  C.  W.  Price.  C.  H.  Lord, 
Lieut.  Yeeder,  T-  C.  Riley,  L.  Waldo,  Mr.  Mc- 
Cullv,  W.  H.  Fleming,  Baron  Blanc,  D.  L.  Coles, 

F.  f .  Southwick,  E.  E.   Bartlett,  W.  C.  Peet.  H. 
Ward  Leonard.  C.  D.  Shain,  S.   M.  Hammill.  A. 

G.  Dewolfe,  W.  R.  Brixev,  G.  B.  Prescott,  jr., 
Theo.  Yon  der  Luhe,  L.  H.  Orr,  F.  P.  Lowry, 
H.  C.  Adams.  J.  J.  Wood,  W.  J.  Morrison.  A. 
B.  McLean,  T.  P.  Conant,  C.  O.  Baker,  jr., 
II.  D.  Stanley.  H.  C.  Davis,  C.  McLaren, 
E.  S.  Greeley,  A.  V.  Garratt,  H.  A.  Reed, 
H.  C.  Foster,  C.  Dutton,  P.  H.  Alexander,  J. 
W.  Welsh,  T.  Barr,  Jos.  Wetzler,  Mr.  Angell, 
Mr.  Navarro,  Mr.  Dexter.  C.  E.  Stump.  Louis 
Bell,  F.  C.  Mason.  C.  H.  Barney,  T.  C.  Martin, 
G.  M.  Phelps,  F.  R.  Colvin.  Mr.  Holland.  Mr. 
Stubbs,  P.  C.  Ackerman,  W.  A.  Stout,  F.  Z. 
Maguire.  A.  L.  Salt,  Mr.  McCartney,  A.  P. 
Mean}',  A.  P.  Hovey,  R.  C.  Crawford,  Mr.  Cole, 
Capt  Za'.in'ki,  G.  T.  Manson,  A.  T.  Welles.  E.  S. 
Innett.  H.  L  Storke,  J.  J.  Carty,  Mr.  Crandall,  H. 
B.  Thayer,  Mr.  Taintor.  Mr  Marsh,  A.  S.  Hibbard, 
W.  D.  Sargent,  A.  Cameron,  F.  A.  Pickernell, 
W.  L.  Candee,  Geo.  Worthington,  H.  L.  Shippy, 
J.  B.  Wallace,  M.  Terry,  G.  B.  Coggeshall.  A.  R. 
Foote,  Thos.  R.  Taltavall,  F.  larvis  Patten,  J. 
B.  De  Lery,  A.  F.  Moore,  D. '  Pearson,  T-  W. 
Stover,  C.  A.  judson.  J.  A.  Wetmore,  W.  T.  Cul- 
len,  E.  F.  Gennert,  J.'W.  Godfrev,  E.  F.  Peck, 
Chas.  F.  Peck,  A.  J.  De  Camp,  W.  C.  Bitting, 
W.  F.  Beidler,  O.  A.  Moses.  A.  F.  Stailey.  J.  A. 
Seeley.  Senator  P.  B.  Pumb  was  expected  to  be 
present,  but  sent  his  regrets. 


THE    ELECTRIC    AGE. 


ELECTRIC    LIGHTING    AND    FIRE    INSU- 
RANCE RULES.* 


Every  system  of  artificial  illumination  involves 
some  risk  from  fire.  Electric  lighting,  although 
it  may  be  the  safest  of  lights,  is  not  exempt  from 
this  danger. 

Until  lecent  years,  insurance  companies  have 
given  their  attention  to  framing  regulations  for 
checking  the  spread  of  fire  when  once  it  had 
originated,  rather  than  devising  means  for  pre- 
venting an  outbreak. 

The  early  inexperience  and  ignorance  of 
many  who  undertook  electric  lighting,  and  con- 
sequent accidents,  rendered  some  guidance  and 
restrictions  absolutely  necessary  for  protection 
against  fire.  No  authority  existed.  The  Society 
of  Telegraph  Engineers  proposed  a  few  obvious 
regulations  which  were  accepted  by  the  majority 
of  insurance  companies  as  sufficient.  Compara- 
tively recently  the  Electrical  Society  have  framed 
a  much  more  elaborate,  and  an  admirable  set  of 
suggestions.  Meantime  the  Phoenix  and  many 
other  fire  offices  have  formulated  conflicting 
rules  of  their  own,  which  they  more  or  less 
enforce. 

Much  is  left  to  the  conscience  or  ability  of  the 
contractor,  which  is  unjust  to  those  who  abide 
by  the  best  rules. 

Large  numbers  of  persons  and  millions  worth 
of  property  are  affected  by  these  rules. 

Such  rules  should  be  based  on  the  deductions 
of  experiment  and  the  teaching  of  experience. 
They  should  give  the  utmost  freedom  of  action 
and  encourage  progress.  They  should  contain 
the  minimum  that  is  necessary,  and  this  should 
be  strictly  enforced.  Above  all,  these  rules  should 
be  in  accordance  wiih  the  general  principles 
which  regulate  all  successful  engineering  con- 
structions. For  example,  if  we  consider  such 
familiar  but  different  structures  as  a  locomotive 
engine,  a  steamer,  a  bridge,  we  shall  observe 
that  there  is  no  absolute  safety  in  any  one  of 
them.  Each  has  been  perfected,  not  by  direct- 
ing the  mind  to  a  particular  class  of  facts,  but 
by  a  judicious  compromise  between  many  con- 
flicting necessities,  by  giving  neither  more  nor 
less  than  a  just  measure  to  each  requirement, 
and  in  each  case,  all  this  has  had  to  be  done 
with  due  economy  and  limited  means.  In  this 
spirit,  all  fire  insurance  regulations  should  be 
framed. 

In  regard  to  conductors,  my  first  point  is  to 
show  that  any  attempt  on  the  part  of  the  insu- 
rance companies  to  determine  a  fixed  current 
density  is  useless,  vexatious,  and  scientifically 
wrong. 

For  any  electric  light  installation  it  is  neces- 
sary to  limit  the  fa  1.1  of  potential  in  the  more 
distant  lights.  This  can  only  be  done  by  so 
limiting  the  current  density  that  there  is  not  the 
remotest  chance  of  fire  from  over-heating  of  the 
wires.  For  example,  suppose  the  fall  of  potential 
between  the  brightest  and  dullest  lamps  were 
limited  to  4  per  cent.,  and  the  most  distant  lamp 
was  75  yards  from  the  dynamo,  then  the  mean 
current  density  must  not  exceed  i,6co  amperes 
per  square  inch.  If  the  distance  be  100  yards, 
1,250  amperes  per  square  inch;  if  150  yards, 
800  amperes,  and  so  on.  In  any  electrical  in- 
stallation in  a  large  building,  it  is  convenient  to 
sub-divide  the  lights  into  groups,  dependent 
upon  their  distance,  and  to  adopt  a  table  of  wires 
and  lamps  on  the  several  circuits  corresponding 
to  these  mean  distances,  and  thus  secure  com- 
paratively uniform  brightness.  If,  however,  an 
arbitrary  rule,  such  as  1,000  amperes  per  square 
inch  be  insisted  upon,  this  rational  principle  of 
lighting  cannot  be  adopted.  It  is,  of  course, 
necessary  to  adopt  some  limits  of  currents,  but 
these  depend  upon  the  sizes  of  the  wires,  as  it  is 
easily  shown  by  experiment  and  reasoning  that 
the  larger  the  cable  the  less  must  be  the  current 
density.  However  small  the  current,  the  smallness 
of  the  wires  must  be  limited.     For  example,  No. 

*  Abstract  from  paper  read  by  Wilson  Hartnell  before 
section  G,  British  Association,  Leeds,  September  8th. 


20  S.  W.  G.  is  perhaps  the  smallest  size  that 
should  be  used,  for  fear  of  mechanical  injury. 
In  mansions,  &c,  where  the  first  cost  of  wiring 
is  of  less  consideration,  and  where  the  wires  are 
placed  out  of  sight,  No.  16  S.  W.  G.  may  be  the 
limit  of  smallness.  Such  details  are  best  left  to 
private  judgment,  but  should  be  stated  on  the 
insuiar.ce  policy. 

That  wires  can  be  made  red  hot  by  electricity, 
and  give  rise  to  fires,  was  one  of  the  most  obvious 
facts  thrust  upon  the  notice  of  the  insurance 
companies,  and  apparently  almost  the  only  one 
they  could  imagine  or  comprehend.  This  danger 
has  been  greatly  magnified.  It  is,  moreover, 
the  danger  most  easy  to  absolutely  abolish  by 

judiciously  arranged  cut-outs. 

******** 

Experience  has  led  me  to  regard  good  cut-outs, 
properly  fixed  and  wired,  with  almost  implicit 
confidence  as  protecting  the  wire. 

In  an  experience  extending  over  seven  years, 
all  the  dangers  of  fire  have  proceeded  from  im- 
perfect contacts  (with  two  exceptions).  In  two 
cases  the  wires  were  cut  in  two  by  carpenters, 
not  concerned  with  electric  lighting.  In  one 
case  a  fire  arose  from  the  slackening  of  a  binding 
screw  through  shrinkage  of  wood.  The  resis- 
tance of  a  well-scraped  contact  is  considerable, 
but  loose  screwed  contacts  get  hot  with  even  5 
ampere  currents.  Broken  wires  with  ends  in 
contact  are  sure  to  set  the  insulation  on  fire 
through  sparking.  Insufficient  area  of  contacts 
leads  to  heating.  Cut-out  wire  requires  specially 
good  contacts  to  prevent  melting  at  their  ends 
from  this  cause. 

Cut-outs  are  no  protection  against  heating  and 
sparking  from  imperfect  or  broken  contacts. 


ELECTRIC   COAL -CUTTING   MACHINERY. 


BY    ELMER    A.    SPERRY. 


Editor  Electric  Age  : — In  reading  the  para- 
graph "Electric  Coal-Cutting  Machinery"  in 
the  Electric  Age  of  September  13th,  I  was  put 
in  mind  of  some  experiments  that  1  tried  two  or 
three  years  ago,  to  ascertain  the  exact  mathe- 
matics with  reference  to  the  recovery  of  power 
from  electricity  when  the  power  was  of  arecipro- 
catory  character.  To  do  this  I  used  large  sole- 
noids, one  of  which  weighed  300  pounds.  The 
cores  were  2]^  inches  in  diameter  in  the  case  of 
double  solenoids,  one  working  upon  each  leg  of 
a  horseshoe  shape,  and  one  of  3  inches  in  di- 
ameter working  within  a  single  solenoid.  After 
some  expensive  experiments  in  attempting  to 
devise  an  electric  mining  machine  on  this  prin- 
ciple I  took  the  elements  above  specified  and 
secured  them  upon  a  Fairbanks  scale,  loaded 
the  platform  and  arranged  the  cores  over  them 
in  such  a  manner  as  to  measure  the  exact  pull- 
ing power  with  various  currents  and  with  vari- 
ous positions  of  the  core.  The  results  of  these 
experiments  showed  that  the  double  solenoid 
was  22  per  cent,  more  efficient  than  the  single 
solenoicj  but  worked  on  a  shorter  range.  So 
much  for  the  comparison  of  the  two  systems. 

As  to  the  economy  attending  their  use  I  ascer- 
tained that  the  single  solenoid  could  be  made  to 
give  a  return  of  about  9.9  per  cent.,  the  double 
solenoid  being  made  to  give  a  return  of  about 
12  per  cent.  The  self  induction  of  the  coils 
seemed  to  retard  the  velocity  of  the  moving 
cores,  and  when  the  circuit  was  ruptured  in 
which  these  bobbins  were  placed  the  spark  was 
from  2  to  10  inches  in  length,  depending  upon 
the  density  of  current  being  used  at  the  time. 
In  the  large  single  solenoid  I  put  at  one  time 
as  much  as  4^-horse  power  for  a  short  period 
of  time.  This  seems  to  confirm  the  Electrician  s 
statement  that  the  "  reciprocating  action  is  the 
wrong  way  to  produce  motion  on  a  large  scale 
by  electricity." 

The  writer,  however,  has  extended  his  obser- 
vations with  reference  to  reciprocating  action  as 
compared  with  other  motions  as  used  for  mining 
operations,  and  is  free  to  state  that  in  his  opinion 


there  is  in  the  practical  application  of  power, 
whether  it  be  produced  electrically  or  otherwise, 
when  used  for  mine  excavating  machines,  no 
comparison  between  the  reciprocation  which 
delivers  a  percussive,  and  a  cutting  tool  which 
tends  to  scrape,  cut  or  sever  the  material  by  a 
slow  movement  under  pressure. 

This  latter  action,  especially  with  hard  sub- 
stances, is  entirely  out  of  the  question,  there 
being  no  known  substance  but  the  diamond 
that  may  be  employed  for  the  cutting  tool.  I 
have  seen  the  best  mushet  steel  knives  of  most 
approved  pattern,  and  made  with  extreme  care, 
require  change  so  often,  even  in  moderately  soft 
substances,  that  the  expense  attending  their  use 
rendered  this  system  of  excavating  machinery 
thoroughly  impracticable. 


USEFUL  FORM  OF  VOLTA  PILE. 


At  the  recent  meeting  of  the  British  Associa- 
tion at  Leeds,  Sir  William  Thomson  exhibited  a 
new  form  of  volta  pile. 

Four  hundred  staples,  constructed  with  one 
limb  of  copper  and  ihe  other  of  zinc,  were 
mounted  in  an  ebonite  frame,  standing  on  four 
wooden  legs.  The  adjacent  staples  were  set  at 
a  distance  less  than,  ."n  in.  apart,  their  ends  point- 
ing downwards.  A  copper  tray,  with  handles, 
was  placed  below  the  frame,  and  contained 
water.  On  lifting  the  tray,  so  that  the  ends  of 
the  staples  were  immersed,  and  lowering  it  again, 
a  drop  of  water  wis  left  hanging  by  capillary 
attraction  between  the  zinc  and  the  copper  of  the 
adjacent  couples.  The  whole  then  formed  a 
simple  battery  of  four  hundred  cells.  The  bat- 
tery was  not  made  for  giving  a  current,  but  was 
used  with  an  electrometer,  and  saved  a  great 
deal  of  trouble  and  expense  compared  with  the 
setting  up  of  a  number  of  ordinary  batteries.  It 
had  been  found  to  be  particularly  useful  in 
measuring  the  capacity  of  cables.  The  volts 
were  found  to  be  very  constant  from  element  to 
element,  and  any  number  could  be  readily 
taken,  or  they  could  be  divided  into  two  or 
more  sets  by  means  of  a  plug,  which  was  merely 
pressed  in  between  any  pairs. 


MAGNETIC  PROPERTIES  OF  STEEL. 


In  a  paper  read  before  the  meeting  of  the  Brit- 
ish Association  at  Leeds,  September  9th,  on  the 
subject  of  the  effect  of  oxidation  on  the  mag- 
netic properties  of  manganese  steel,  Mr.  L.  T. 
O'Shea,  the  author,  says  : 

When  manganese  steel  drillings  are  oxidized 
they  become  magnetic.  The  development  of  mag- 
netic properties  being  due  to  removal  of  man- 
ganese by  oxidation,  etc.,  to  the  magnetic  prop- 
erties of  the  oxide  of  iron  (probably  magnetic 
oxide)  formed. 

When  the  oxidized  product  is  reduced  in  hy- 
drogen the  iron  oxide  is  converted  into  metallic 
iron  and  the  manganese  remains  as  manganous 
oxide  (Mn  O. ).  The  reduced  steel  is  now  pow- 
erfully magnetic  in  virtue  of  the  magnetic  prop- 
erties of  unalloyed  metallic  iron. 

During  the  process  of  oxidation  the  proportion 
of  manganese  to  iron  oxidized  in  a  given  time  is 
only  very  slightly  in  excess  of  the  proportion  of 
manganese  to  iron  in  the  original  steel.  The 
excess  of  manganese  oxidized  is  in  all  probabil- 
ity due  partly  to  the  greater  susceptibility  of 
manganese  to  oxidation,  and  partly  to  the  hetero- 
geneous structure  of  the  steel. 


A  Law. — President  Harrison  has  affixed  his 
signature  to  the  act  of  Congress  authorizing  the 
Texas-Mexican  Electric  Light  and  Power  Co. 
to  erect  wires  across  the  Rio  Grande  at  Eagle 
Pass,  Texas. 

Telephone  Along  the  Congo.  —  A  steamer 
recently  left  Antwerp  with  the  necessary  appa- 
ratus for  the  equipment  of  a  telephone  line 
along  the  Congo  railway  in  Africa. 
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THE    ELECTRIC    ACE. 


THE  ELECTRO  MAGNET.* 

Amongst   the   gieat   inventions   which   have 
originated  in  the  lecture  room  in  which  we  are 
met  are  two  of  special  interest  to  electricians — 
the  application  of  gutta-percha  to  the  purpose  of 
sub-marine  telegraph  cables,    and   the  electro- 
magnet    This  latter  invention  was  first  publicly 
described  from  the  very  platform  on  which  I 
stand,  on  May  23d,  1825,  by  William  Sturgeon. 
For  this  invention  we  may  rightfully  claim  the 
very   highest  place.      Electrical  engineering,  the 
latest   and   most  vigorous   offshoot   of   applied 
science,  embraces  many  branches.     The  dynamo 
for  generating  electric  currents,  the  motor  for 
transforming  their  energy  back  into  work,  the 
arc  lamp,  the  electric  bell,    the  telephone,   the 
recent  electro  magnetic  machinery  for  coal  min- 
ing, for  separation  of  ore,  and  many  other  elec- 
tro-mechanical  contrivances   come    within   the 
purview  of  the  electrical  engineer      In  even-  one 
of  these,  and  in  many  of  the  useful  applications 
of  electricity,   the  central    organ    is  an  electro- 
magnet.    By  means  of  this  simple  and  familiar 
contrivance — an    iron    core    surrounded    by   a 
copper   wire   coil — mechanical  actions  are  pro- 
duced at  will,  at  a  distance,  under  control,  by 
the  agency  of  electric  currents.     These  mechan- 
ical actions  are  known  to  vary  with  the  mass, 
form,  and  quality  of  the  iron  core,  the  quantity 
and  disposition  of  the  copper  wire  wound  upon 
it,  the  quantity  of  the  electric  current  circulating 
around  it,  the  form,  quality,  and  distance  of  the 
iron  armature  upon  which  it  acts.     But  the  laws 
which  govern  the  mechanical  action  in  relation 
to  these  various  matters  are  by  no  means  well- 
known,  and,  indeed,  several  of  them  have  long 
been  a  matter  of  dispute.     Gradually,  however, 
that  which  has  been  vague  and   indeterminate 
becomes  clear  and   precise.     The   laws  of  the 
steady  circulation  of  electric  currents,  at  one  time 
altogether  obscure,  were  cleared  up  by  the  dis- 
covery of  the  famous  law  of  Ohm.     There  exten- 
sion to  the  case  of  rapidly  interrupted  currents, 
such  as  are  used  in  telegraphic  working,   was 
discovered  by  Helmholtz  ;  whilst  to  Maxwell  is 
due  their  further  extension  to  alternating,  or,  as 
they  are  sometimes  called,  undulatory  currents. 
All  this  was  purely  electric  work.     But  the  law 
of  the  el-ctro-magnet  was  still  undiscovered  ;  the 
magnetic  part  of  the  problem  was  still  buried  in 
obscurity.     The   only    exact    reasoning    about 
magnetism  dealt  with  problems  of  another  kind  ; 
it  was  couched  in    language   of  a   misleading 
character  :    for  the  practical  problems  connected 
with  the  electro-magnet  it  was  worse  than  use- 
less.    The  doctrine  of  two  magnetic  fluids  distri- 
buted over  the  end  surfaces  of  magnets,  which 
under  the  sanction  of  the  great  names  of  Cou- 
lomb, of  Poisson,  and  of  Laplace,  has  unfortu- 
nately become  recognized  as  an  accepted  part 
of  science,  along  with  the  law  of  inverse  squares. 
How  greatly  the   progress   of  electro-magnetic 
science  has  been  impeded  and  retarded  by  the 
weight  of  these  great  names  it  is  impossible  now 
to  gauge.     We  now  know  that  for  all  purposes, 
save  only  those  whose  value  lies  in  the  domain 
of  abstract  mathematics,  the  doctrine  of  the  two 
magnetic  fluids  is  false   and    misleading.     We 
know  that  magnetism,  so  far  from  residing  on 
the  end  or  surface  of  the  magnet,  is  a  property 
resident  throughout  the  mass  :  that  the  internal 
not  the  external  magnetization  is  the  important 
fact  to  be  considered  ;    that  the  so-called    free 
magnetism    on    the   surface   is,    as  it    were,    an 
accidental    phenomenon  ;    that   the    magnet    is 
really   most   highly   magnetized  at  those   parts 
where  there  is  least  surface  magnetization  ;  finally 
that  the  doctrine  of  surface  distribution  of  fluids 
is  absolutely'  incompetent  to  afford  a  basis  of 
calculation  such  as  is  required  by  the  electrical 
engineer.     He  requires  rules  to  enable  him  not 
only  to  predict  the  lifting  power  of  a  given  elec- 
tro-magnet, but  also  to  guide  him  in  designing 
and  constructing  electro-magnets  of  special  forms 
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suitable  for  the  various  cases  that  arise  in  his 
practice.  He  wants  in  one  place  a  strong  elec- 
tro-magnet to  hold  on  to  its  armature  like  a  lim- 
pet to  its  native  rock  ;  in  another  case  he  desires 
a  magnet  having  a  very  long  range  of  attraction, 
and  wants  a  rule  to  guide  him  to  the  best  design  ; 
in  another  he  wants  a  special  form  having  the 
most  rapid  action  attainable ;  in  yet  another  he 
must  sacrifice  everything  else  to  attain  maximum 
action  with  minimum  weight.  Toward  the  solu- 
tion of  such  practical  problems  as  these  the  old 
theory  of  magnetism  offered  not  the  slighest  aid. 
Its  array  of  mathematical  symbols  was  a  mockery 
It  was  as  though  an  engineer  asking  for  rules  to 
enable  him  to  design  the  cylinder  and  piston  of 
an  engine  were  confronted  with  receipts  how  to 
estimate  the  cost  of  painting  it. 

Gradually,   however,    new  light   dawned.     It 
became  customary,  in  spite  of  the  mathemati- 
cians, to  regard  the  magnetism  of  a  magnet  as 
something  that  traverses  or  circulates  round  a 
definite  path,  flowing  more  freely  through  such 
substances  as  iron,  than  through  other  relatively 
non-magnetic  materials.     Analogies  between  the 
flow  of  electricity  in  an  electrically-conducting 
circuit,  and  the  passage  of  magnetic  lines  of  force 
through   circuits   possessing   magnetic  conduc- 
tivity,   forced   themselves   upon   the   minds   of 
experimenters,  and  compelled  a  mode  of  thought 
quite  other  than  that  previously  accepted.     So 
far  back   as   182 1,   Cumming   experimented   on 
magnetic  conductivity.     The  idea  of  a  magnetic 
current  was  more   or  less   familiar   to  Ritchie, 
Sturgeon,  Dove.  Dub,  and  De  La  Rive,  the  last- 
named  of  whom  explicitly  uses  the  phrase,  "a 
closed  magnetic  circuit.  "    Joule  found  the  maxi- 
mum power  of  an  electro-magnet  to  be  propor- 
tional to   "the  least  sectional  area  of  the  entire 
magnetic  circuit,"  and  he  considered  the  resist- 
ance to  induction  as  proportional  to  the  length 
of  the  magnetic  circuit.     Indeed,  there  are  to  be 
found  scattered  in  Joule's  writings  on  the  subject 
of  magnetism,  some  five  or  six  sentences,  which, 
if  collected  together,  constitute  a  full  statement 
of  the  whole  matter.     Faraday  considered  that 
he  had  proved  that  each  demagnetic  line  of  force 
constitutes  a  closed  curve  ;  that  the  path  of  these 
closed  curves  depended  on  the  magnetic  conduc- 
tivity of  the  masses  disposed  in  proximity  ;  that 
the  lines  of  magnetic  force  were  strictly  analog- 
ous to  the  lines  of  electric  flow  in  an  electric  cir- 
cuit.    He  spoke  of  a  magnet  surrounded  by  air 
being  like  unto  a  voltaic  battery  immersed  in 
water  or  other  electrolyte.     He  even  saw   the 
existence  of  a  power,  analogous  to  that  of  elec- 
tromotive force  in  electric   circuits,  though  the 
name,  "  magnetomotive  force,"  is  of  more  recent 
origin.     The  notion  of  magnetic  conductivity  is 
to  be  found  in  Maxwell's  great  treatise  (vol.  ii., 
p.  51),  but  it  is  only  briefly  mentioned.     Rowland 
in    1873,  expressly  adopted    the   reasoning   and 
language  of  Faraday's  method  in  the  working 
out  of  some  new   results  on  magnetic  permea- 
bility, and  pointed  out  that  the  flow  of  magnetic 
lines  of  force  through  a  bar  could  be  subjected 
to  exact  calculation  ;    the  elementary   law.  he 
says,  "is  similar  to  the  law  of  Ohm."     Accord- 
ing  to    Rowland,  the    "magnetizing   force    of 
helix''  was  to  be  divided  by  the   "resistance  to 
the  lines  of  force,"  a  calculation  for  magnetic 
circuits  which  every  electrician  will  recognize  as 
precisely  as  Ohm's  law  for  electric  circuits.     He 
applied  the  calculations  to  determine  the  perme- 
ability of  certain  specimens  of  iron,  steel,  and 
nickel.     In  1SS2.  and  again  in   1883,  Mr.   R.  H. 
M.    Bosanquet  brought  out  at  greater  length  a 
similar  argument,  employing  the  extremely  apt 
term,  "Magnetomotive  Force,"  to  connote  the 
force  tending  to  drive  the  magnetic  lines  of  in- 
duction through  the  "magnetic  resistance,"  or, 
as  it  will  be  frequently  called  in  these  lectures, 
the  magnetic    "reluctance"  of  the  circuit.     In 
these  papers  the  calculations  are  reduced  to  a 
system,  and  deal  not  only  with  the  specific  pro- 
pertes  of  iron,  but  with  problems  arising  out  of 
the  shape  of  the  iron.     Bosanquet  shows  how 
to  calculate  the  several  resistance  for  reluctances) 
of  the  separate  parts  of  the  circuit,  and  then  add 


them  together  to  obtain  the  total  resistance  (or 
reluctance)  of  the  magnetic  circuit. 

Prior  to  this,  however,  the  principle  of  the 
magnetic  circuit  had  been  seized  upon  by  Lord 
Elphinstone  and  Mr.  Vincent,  who  proposed  to 
apply  it  in  the  construction  of  the  dynamo-electric 
machines.  On  two  occasions  they  communi- 
cated to  the  Royal  Society  the  results  of  experi- 
ments to  show  that  the  same  exciting  current 
would  evoke  a  larger  amount  of  magnetism  in 
a  given  iron  structure,  if  that  iron  structure 
formed  a  closed  magnetic  circuit,  than  if  it  were 
otherwise  disposed. 

In  recent  years  the  notion  of  the  magnetic 
circuit  has  been  vigorously  taken  up  by  the 
designers  of  dynamo  machines,  who,  indeed, 
base  the  calculation  of  their  designs  upon  this 
all-important  principle.  Having  this,  they  need 
no  laws  of  inverse  squares  of  distances,  no  mag- 
netic moments,  none  of  the  elaborate  expressions 
for  surface  distribution  of  magnetism,  none  of 
the  ancient  paraphernalia  of  the  last  century.  The 
simple  law  of  the  magnetic  circuit,  and  a  know- 
ledge of  the  properties  of  iron,  are  practically  all 
they  need.  About  four  years  ago,  much  was 
done  by  Mr.  Gisbert  Kapp,  and  by  Drs.  J.  and 
E.  Hopkinson,  in  the  application  of  these  con- 
siderations to  the  design  of  dynamo  machines, 
which  previously  had  been  a  matter  of  empirical 
practice.  To  this  end  the  formulae  of  Prof. 
Forbes  for  calculating  magnetic  leakage,  and  the 
researches  of  Profs.  Aryton  and  Perry  on  mag- 
netic shunts,  contributed  a  not  unimportant 
share.  As  the  result  of  the  advances  made  at 
that  time,  the  subject  of  dynamo  design  was 
reduced  to  an  exact  science. 


THOMSON'S  ELECTRIC  METER. 


The  following  are  a  few  paiticulars  from  the 
London  Electrician,  of  the  new  electric  meter 
shown  by  Sir  W.  Thomson  to  Section  G,  British 
Association  meeting  at  Leeds  :  The  general 
principle  may  be  described  as  that  in  which  a 
specimen  of  the  current  is  chosen  at  certain  in- 
tervals and  is  measured  on  a  counter  train.  The 
current  is  measured  on  the  Weber  dynamometer 
principle.  A  movable  coil  in  a  shunt  circuit, 
having  a  non-inductive  resistance  in  series  with 
it,  is  carried  at  the  top  of  a  long  vertical  lever 
or  double  pendulum  pivoted  close  to  its  centre 
of  gravity.  A  "  wheel-barrow  integrator,  '  con- 
sisting of  a  counter  train,  whose  unit  arbor  is 
provided  with  a  rolling  disc,  forms  the  counter- 
poise to  the  coil.  A  series  coil,  fixed  to  the  back 
of  the  case,  repels  the  shunt  coil  as  in  Sir  William 
Thomson's  balances.  The  lever  thus  constitutes 
an  inspectional  amperemeter.  Beneath  the 
counter  revolves  a  large  drum,  or  rather  part  of 
a  drum  or  cylinder,  the  cvlindrical  surface  being 
cut  away  in  such  a  manner  that  the  part  which 
is  left  would,  if  developed,  be  the  curve  repre- 
senting the  movement  of  the  shunt  coil  for  dif- 
ferent currents.  Th's  drum  revolves  once  in  six 
minutes.  When  a  heavy  cu  rent  is  passing,  the 
wheelbarrow  integrator  is  swung  in  towards  the 
disc  which  carries  the  drum,  and  it  rolls  on  the 
cylindrical  surface  for  a  considerable  portion  of 
one  revolution.  With  a  smaller  current  the  in- 
tegrating wheel  will  touch  that  part  which  has 
been  more  cut  away.  The  principle  and  the 
method  by  which  it  is  carried  out  resembles, 
therefore,  the  Frager  meter,  which  is  extensively 
used  in  France. 

With  regard  to  the  fact  that  as  the  instrument 
stands  at  present  it  is  in  a  rather  expensive  form, 
Sir  William  Thomson  said  that  the  reduction  of 
expense  is  the  life  and  soul  of  engineering. 
Economy  must  always  be  considered  except  in 
the  building  of  ironclads,  and  the  work  of  Section 
A.  There  work  should  be  done  regardless  of 
expense.  The  construction  of  standardizing  la- 
boratories  and  of  the  instruments  used  in  them 
should  also  be  carried  out  without  any  attempt 
at  economy.  His  endeavor  was  always  first  to 
make  the  most  perfect  instrument  possible,  and 
after  it  was  completed  economical  considerations 
mieht  be  entertained. 
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from    an    insulator   specially  designed   for  this 
class  of  work. 

Wherever  turnouts  occur,  frogs  are  used,  the 
conductors  being  soldered  to  them  in  the  same 
rmnner  as  when  used  for  street-railway  work. 
Connections  from  the  mains  to  the  overhead 
conductor  are  made  at  suitable  intervals,  and  a 
portion  of  the  current  is  utilized  for  lighting  pur- 
poses, two  no-volt  lamps  being  placed  in  series. 
There  are  fifty  of  these  lamps — eight  at  the  foot 
of  the  shaft,  two  in  the  pumping-room,  four  in 
the  blacksmith  shop  and  two  in  the  slope-room  ; 
the  remainder  being  distributed  along  the  gang- 
way. 

The  rails  are  used  as  conductors  for  the  return- 
current,  copper  end  connections  effecting  a  com- 
plete metallic  circuit.  In  adapting  the  tracks  to 
the  electric  system  it  was  found  necessary  to 
make  a  few  changes  to  accommodate  the  in- 
creased output.  The  shaft  sidings  will  accom- 
modate seventy  loaded  cars  and  fiftv  empties, 
whereas,  before,  they  had  a  capacity  for  but  fif- 
teen on  each  side. 

The  locomotive  is  of  3  foot  gauge,  and  has  a 
length  over  all  of  9  feet  7  inches,  a  width  of  5 
feet  3  inches,  and  height  of  5  feet  6  inches.  The 
weight  of  the  locomotive  is  10,500  pounds,  to 
which  1,800  pounds  has  been  added  to  increase 
traction.  The  motor  employed  is  of  the  type 
" G"  railway  motor  of  40-horse  power.  The  lo- 
comotive is  run  by  one  man  who  is  assisted  by  a 
bov  in  making  up  the  trains  and  turning  the 
switches.  It  displaces  seven  mules  and  three 
drivers.  During  a  period  of  eleven  and  a  half 
days  the  average  number  of  cars  delivered  at 
the  shift-bottom  by  the  locomotive  was  550.5, 
against  526.95  per  day,  delivered  by  mule  haul- 
age, much  time  being  consumed  by  waiting  at 
the  bottom  of  the  shaft  for  empty  cars.  Thus 
far  the  loromotive  has  shown  that  it  will  increase 
the  daily  output  to  700  cars  per  day. 

In  the  discussion  which  followed  Vice-Presi- 
dent E.  B.  Coxe,  of  the  Lehigh  Valley  Coal 
Company,  stated  that  an  electric  installation  in 
a  Lykens  Valley  mine  had  proved  so  satisfac- 
tory that  the  plant  was  to  be  doubled,  and  the 
engineer  had  advised  him  to  introduce  the  sys- 
tem at  Drifton. 

James  Douglass,  of  New  York,  thought  that 
electric  power  transmission  offered  the  possibil- 
ity of  utilizing  the  enormous  heaps  of  waste 
fuel  found  about  coal  mines,  to  operate  irrigating 
pumps  for  watering  distant  fields  and  reclaim- 
ing land  now  under  water. 

Dr.  Raymond  announced  in  closing,  that  the 
Thomson-Houston  Company,  of  Boston,  would 
organize  an  excursion  to  Boston  and  elsewhere, 
at  the  end  of  the  Western  trip,  for  the  electrical 
instruction  of  the  members  of  the  Institute  and 
their  guests. 

Of  the  accompanying  illustrations,  Fig.  1 
represents  a  longitudinal  vertical  section  of  the 
perfected  Monarch  ore-separator,  adapted  for 
separating  fine  ore,  and  Fig.  2  the  same,  adapted 
for  cobbing  ore  of  the  size  of  stove  or  chestnut 
coal.  The  two  designs  are  identical  in  principle, 
and  vary  from  each  other  in  minor  details  only. 

At  Friday's  session  Prof.  Elihu  Thomson  read 
a  paper  on  "  Electric  Welding, "which  was  lis- 
tened to  with  great  interest  by  the  English  dele- 
gates. Samples  of  large  and  small  welds  in  iron 
and  copper,  and  lead,  and  in  all  shapes,  were 
exhibited.  There  was  on  the  stage  a  small 
welding  machine,  and  at  the  entrance  to  the  hail 
a  large  one,  both  in  practical  operation,  so  that 
the  members  might  see  for  themselves  how 
electric  welding  was  accomplished. 

The  Thomson  welding  apparatus  has  so  often 
been  described  to  electrical  people  that  to  do  so 
now  is  needless. 

Pr<  f.  Thomson,  however,  made  some  general 
remarks  which  will  be  read  with  interest  at  this 
time.     He  said,  in  part  : 

In  this  art,  the  foundation  experiments  wee 
made  about  four  years  ago.     The  author  had 


the  pleasure  of  describing  some  of  their  results, 
particularly  relative  to  electric  welding,  in  a 
paper  written  in  the  latter  part  of  the  year  1886. 
The  appearance  of  that  paper  aroused  a  consid- 
erable interest  in  the  subject,  which  has  con- 
tinued from  that  time,  and  it  is  curious  to  note 
how  it  has  caused  the  revival  of  early  attempts 
to  use  the  electric  arc  in  metal  welding  or  work- 
ing, sometimes  in  conjunction  w-ith  a  magnet 
for  displacing  the  arc  and  converting  it  into  a 
blowpipe  of  great  intensity,  the  latter  being  a 
procedure  due,  it  is  believed,  to  Werdermann,  in 
the  early  days  of  the  production  of  electric  arcs 
from  dynamo  machines. 

It  is  not  my  present  purpose  to  deal  with  any 
of  these  arc  methods  of  electric  metal  work. 
Their  practicability  is  doubtful.  So  far  as  is 
known  to  the  author,  there  are  no  existing  in- 
stances of  the  use  in  practice  of  the  electric  arc 
for  welding,  though  numerous  attempts  have 
been  made,  which  have  failed  from  one  cause  or 
another. 

The  operations  with  which  this  paper  deals  are 
those  in  which  the  heating  effect  of  electric  cur- 
rents traversing  a  solid  metal  conductor  gradu- 
ally brings  the  metal  to  the  working  tempera- 
ture. This  temperature  is,  in  the  case  of  easily 
fusible  metals,  much  below  a  red  heat,  and  is 
hence  unattended  with  luminous  effects  which, 
however,  appear  in  the  case  of  metals  softened 
or  (used  with  greater  difficulty. 

It  is  proper  here  to  correct  an  impression 
which  has  gained  some  currency — namely,  that 
it  is  the  extra  resistance  caused  by  the  break  or 
limited  contact  between  the  meeting  portions  of 
metal  which  gives  rise  to  the  heating  in  electric 
welding.  While  this  limitation  of  contact  sur- 
face undoubtedly  hastens  the  heating  at  the 
joint,  it  is  nevertheless  a  fact  that  a  solid  bar, 
joining  the  clamps  of  an  electric  welding  ma- 
chine, will  be  heated  between  those  clamps  to 
welding  temperature,  and  may  be  upset  by  the 
approach  of  the  clamps  one  toward  the  other. 
Indeed,  this  process  is  actually  employed  to  up- 
set collars  on  shafts,  or  to  set  or  fasten  in  place, 
by  a  sort  of  riveting  action,  collars  which  have 
been  placed  as  rings,  more  or  less  closely  fitting, 
upor.  a  bar  or  shaft.  The  real  cause  of  the  con- 
centration of  the  heating  effect  al  the  joint,  or 
between  the  clamps,  is  the  relatively  greater 
conductivity  of  other  portions  of  the  welding 
circuit,  which  circuit  is  usually  composed  of 
massive  copper  conductors,  kept  cool,  in  the 
case  of  large  work,  by  circulation  of  water. 

By  thus  keeping  the  clamps  cool,  as  well  as 
the  conductor  in  which  the  welding  currents  are 
generated,  their  conductivity  is  preserved  from 
running  down  and  there  follows  a  greater  ac- 
centuation of  heating  effect  at  the  joint,  with  the 
added  result  of  a  considerable  saving  in  the 
electrical  energy  required  to  do  the  work. 

Prof.  Thomson  then  described  the  apparatus 
in  detail  and  its  operation,  and  enumerated  the 
uses  to  which  the  process  can  be  applied.  In 
closing,  he  said  : 

Reference  may  be  had  to  the  subject  of  eco- 
nomy 'n  the  work  done,  and  to  the  power 
required.  In  the  first  place,  the  conditions  vary 
so  greatly  that  no  general  statement  can  be 
made ;  but  when  it  is  remembered  that  for  mak- 
ing steam  waste  gases  from  operations  requiring 
high  temperatures  are  still  hot  enough,  and  that 
the  nature  of  the  electric  current  enables  high 
temperature  to  be  secured  from  power  developed 
from  steam  at  comparatively  low  temperatures, 
it  is  easily  seen  that  in  many  cases  of  heavy 
metal  working  power  for  welding  is  already  at 
hand,  just  as  power  for  hammering  in  heavy 
forging  is  obtained  in  many  cases,  from  the  waste 
gases  of  forges.  Again,  by  the  electric  process 
the  large  water  powers  can  be  turned  to  account 
in  metal  working,  and  places  where  fuel  is  dear 
and  water  plentiful  may  in  the  future  take  posi- 
tions of  importance  with  respect  to  certain  varie- 
ties of  such  work. 

Furthermore,  where  ste.im  is  generated  for 
the   express   purpose   of  welding    and   working 


metals  by  electricity,  the  localization  of  the  heat 
to  the  exact  point  required,  as  compared  with 
heating  a  considerable  length  or  mass  in  the  fire, 
with  the  loss  of  heat  involved  in  so  doing,  may 
offset  the  heavy  losses  in  the  generation  of  powtr 
from  steam.  It  is  readily  seen  that  the  economy 
of  heating  to  high  temperatu>es  in  the  fire  must 
fall  as  the  temperature  of  the  metal  rises,  ihe 
temperature-difference  between  that  which  gives 
heat  and  that  which  receives  it  becoming  less 
and  less.  In  the  electric  process  the  reverse  is 
true,  aside  from  increased  loss  by  radiation  and 
conduction  as  the  temperature  rises.  During 
heating,  the  increasing  temperature  of  the  metal 
in  most  cases  adds  greatly  to  its  resistance,  and 
this  in  turn  increases  the  electrical  economy  of 
the  plant,  or  increases  the  proportion  of  the 
electrical  energy  converted  into  heat  in  the  work 
itself. 

Considered  in  relation  to  automatic  character, 
range  of  adaptability,  the  convenience  and 
cleanly  nature  of  the  work,  the  perfect  control 
of  temperature  secured,  and  the  uniformity  of 
result,  the  electric  welding  and  metal  working 
processes  are  decided  advances  over  the  prior 
art,  and  seem  destined  to  a  wide  application. 

At  the  close  of  his  paper,  Prof.  Thomson,  ex- 
tended an  invitation  to  the  delegates  to  visit  the 
works  of  his  company,  at  Lynn,  Mass.,  on  their 
return  from  the  West. 


NEW  YORK  NOTES. 


The  verdict  of  the  jury  in  the  case  of  lineman 
Kopp  who  was  accidently  killed  by  an  electric 
shock  on  the  night  of  September  15th,  at  the 
corner  of  Broadway  and  35th  street,  was  that 
death  would  not  have  occured  had  Kopp  exer 
cised  proper  care.  The  jury  censures  the  Board 
of  Electrical  Control  for  taking  no  action  when 
it  was  well-known  that  the  insulation  of  the 
electric  wires  at  that  point  was  defective. 

The  supplement  to  the  regular  illustrated  cata- 
logue and  price  list  of  the  goods  dealt  in  by  the 
McCreary  Electrical  Specialty  Company,  re- 
cently issued,  covers  many  electric  light  fixtures 
and  lamps  of  new  and  artistic  design.  Another 
catalogue  including  many  specialties  is  now  in 
print  and  will  be  issue  in  a  few  days. 

The  Police  Board  are  considering  the  question 
of  introducing  a  modern  and  reliable  system  of 
electric  signals  between  police  stations  and 
patrolmen  on  duty.  The  present  system  is  an 
antiquated  and  tedious  one,  being  the  old  dial 
method  of  signalling  which  is  the  same  as  was 
used  35  years  ago.  There  is  an  abundance  of 
room  for  improvement  in  this  direction,  and 
while  the  Board  is  modernizing  itself,  it  should 
not  overlook  the  fact  that  the  wires  should  go 
underground. 

About  six  months  ago  the  well-known  leather 
belting  firm  of  Chas.  A.  Schieren  &  Co.,  of  this 
city,  received  an  order  from  the  Louisiana  Elec- 
tric Light  Company  (or  a  double  leather  belt  160 
feet  long  and  72  inches  wide  and  one  550  feet 
long  and  48  inches  wide.  These  belts  have  just 
been  finished,  and  the  firm  has  received  another 
order  within  the  past  few  days  from  the  same 
company  for  another  72-inch  belt  of  the  same 
length  as  the  first  named.  These  belts  are  said 
to  be  the  largest  and  heaviest  in  the  world,  and 
duplication  of  an  order  for  such  an  immense 
belt  as  the  one  referred  to  is  unmistakable  evi- 
dence that  the  goods  manufactured  by  this  firm 
are  of  excellent  quality.  R.  J.  G. 


Notice  of  Removal. — Secretary  Barney  an- 
nounce in  the  Xews-Letler  of  the  National  Tele- 
phone Exchange  Association,  just  out,  that  his 
office  is  now  at  20  Cortlandt  street,  ground  floor 
of  the  Telephone  building.  His  telephone  num- 
ber is  "1139  Cortlandt  street."  In  the  same 
letter  a  sketch  report  is  given  of  the  proceedings 
of  the  annual  meeting  of  the  Assoiiatu  n,  at 
Detroit,  Sept.  9th  and  ioth,  last. 
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REMOVAL    NOTICE. 


Owing  to  the  necessity  for  more  room  for  the 
accommodation  of  our  rapidly  increa-ing  busi- 
ness, we  hereby  give  notice  to  our  friends  that 
the  offices  of  the  Electric  Age  are  now  located 
in  the  new  building:   of  the  New  York  World,  at 


the  corner  of  Park  Row  and  Frankfort  st.  This 
building  is  thelaiestaddition  to  the  large  number 
of  elegant  and  massive  structures  for  which 
New  York  is  celebrated.  It  is  by  far  the  high- 
est in  this  section  of  the  country,  and  the  view 
obtained  from  the  top  of  the  dome  is  well  worth 
going  many  miles  to  see.     Some    idea    of   the 


height  of  the  building  may  be  obtained  from  the 
fact  that  the  last  story  in  the  dome  is  the  eigh- 
teenth from  the  street. 

The  offices  of  the  Electric  Age  are  situated  on 
the  first  floor,  so  that  our  friends  will  not  have 
to  tire  themselves  out  in  going  up  too  far  towards 
the  clouds. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS  ISSUED  SEPT.  3oth, 
1890. 


437,183.  Electric  Meter.  Richard  N.  Dyer, 
East  Orange,  N.  J.     Filed  Jan.  5,  1888. 

4^7. 203.  Method  of  Adjusting  Watches.  Geo. 
E.  Hunter  and  Frederick  H.  Corthell,  Elgin, 
assignors  to  the  Elgin  National  Watch  Company, 
Chicago,  111.     Filed  Sept.  23,  1889. 

437.204.  Method  of  Adjusting  Watches.  Geo. 
E.  Hunter  and  Frederick  H.  Corthell,  Elgin, 
assignors  to  the  Elgin  National  Watch  Company, 
Chicago,  111.     Filed  Sept.  23,  1889. 

437.205.  Apparatus  for  Adjusting  Watches. 
George  E.  Hunter  and  Frederick  H.  Corthell, 
Elgin,  assignors  to  the  Elgin  National  Watch  Co., 
Chicago,  III.     Filed  Feb.  13,  1890. 

437,2:6.  Apparatus  for  Adjusting  Watches. 
George  E.  Hunter  and  Frederick  H.  Corthell, 
Elgin,  assignors  to  the  Elgin  National  Watch 
Company,  Chicago,  111.     Filed  Feb.  13.  1890. 

437,210.  Electric  Street-Car.  Luther  H.  Leber, 
Pittsburg,  Pa.,  assignor  of  two-thirds  to  John  L. 
Swear,  same  place,  and  David  J.  Richardson, 
Allegheny,  Pa.      Filed  June  21,  1890. 

437,226.  Electric  Illuminated  Letter.  James 
A.  MacEntee,  Chicago,  111.     Filed  Apr.  4,  1890. 

437. 259-  Electric-Motor  Gearing.  Joseph  J. 
Sprague,  Carthage,  Mo.     Filed  July  19,  1890. 

437, 26^.  Machine  for  Covering  Wire,  Cord, 
&c.  Kasimir  Vogel,  Chelsea,  Mass.,  assignor  to 
the  Vogel  Electric  Insulating  and  Manufacturing 
Company,  Portland,  Me,     Filed   Apr.  14,  1890. 

437,272.  Distribution  and  Regulation  of  Elec- 
tric Currents.  Franz  Wilking.  Berlin,  and  Her- 
mann Miiller,  Nuremberg,  Germany.  Filed  Mar. 
28,  1890.  Patented  in  England,  Italy  and  Belgium. 

43-,  293.  Coin-Operated  Telephone  Attachment. 
Herbert  F.  Dugan,  San  Francisco,  Cal.  Filed 
June  6,  1890. 

437>3°7-  Automatic  Telegraph}'.  David  Kun- 
hardt,  Aachen,  Germany.     Filed  Mar.  20,  1890. 

437,311.  Artificial  Ground  and  Compound 
Metallic  Circuit  System.  Charles  E.  McCluer, 
Richmond,  Va.     Filed  June  1,  1888. 

43-. 324.  Electric  Cut  Oat.  Elmer  E.  Bailey, 
Everett,  and  George  J.  Galbraith,  Boston,  as- 
signors of  one-third  to  Thomas  W.  Lane,  Boston, 
Mass.     Filed  May  27,  1890. 

437. 33°-  Electric  Cable.  David  Brooks,  jr. , 
Philadelphia,  Pa.,  assignor  to  the  Electric  Cable 
Construction  and  Maintenance  Company,  of 
Pennsylvania.     Filed  Dec.  29,  18S8. 

437 .34S.  Apparatus  for  Operating  Signals. 
Samuel  L.  Powell,  Lewistown,  assignor  of  one- 
half  to  Frederick  D.  Morrison,  Baltimore  Md. 
Filed  June  20.  1890. 

43", 352.  Electric  Hand-Switch.  Joseph  W. 
Battershall,  Attleborough,  Mass.  Filed  Dec.  24, 
1889. 

437.358.  Electric-Railway  System.  Charles 
K.  Harding,  Atlantic,  Iowa.   Filed  June  9,  1890. 

437,359-  Electric  Snap-Switch.  Wm.  Hoch- 
hausen,  Brooklyn.  N.  V.     Filed  Feb.  17,  1890. 

437,360.  Dynamo-Electric  Machine.  Wm. 
Hochhausen,  Brooklyn,  N.  Y.  Filed  Feb.  17, 
1890. 

437,362.  Electric  Cut-Out.  William  J.  Jenks, 
Nvack,  N.  Y.     Filed  June  16,  1890. 

363.     Lightning-Arrester.    Hirry  M.  Kal- 
bach,    Ashland,  Pa.      Filed  Jan.  29.  1890. 

437,369-     Electric   Alarm.      Arnold   Tschira, 
Freiburg,  Germany.     Filed  July  26,  1890.    Pat- 
ented in  Germany. 
'   437,387.     Magnet-Winding  Machine.     James 


J.  Wood,  Brooklyn,  N.  Y.     Filed  July  29,  1890. 

437.393.  Galvanic  Battery.  Edward  H.  Crosby, 
Boston,  Mass.,  assignor  to  the  Crosby  Electric 
Company,  New  York,  N.  Y.   Filed  Feb.  8,  1890. 

437,397.  Lightning-Arrester  for  Fire-Alarm 
Boxes.  Robert  Hudie,  Allegheny,  Pa.  Filed 
June  1 1,  1890. 

437,412.  Rheostat  or  Rheotome.  Marcel 
Deprez,    Paris,    France.     Filed   Feb.    24,    1888. 


437,533. — supporter    and    insulator    for     sus- 
pended conductors. 

Patented  in  France,  in  England  and  in  Belgium. 
437,  422.     Telegraphy.     Thomas  A.  Edison, 
Menlo  Park,  N.  J.     Filed  Oct.  23.  1885. 

437.423.  Phonograph.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.     Filed  July  17,  1888. 

437.424.  Phonograph.  Thomas  A.  Edison, 
Llewellyn  Park,  N.  J.     Filed  Oct.  17,  1888. 

437.425.  Phonograph-Recorder.  Thomas  A. 
Edison,  Llewellyn  Park,  N.  J.  Filed  Feb.  1 1, 
1889. 


NO.    437,360. — DYNAMO    ELECTRIC    MACHINE. 

437.426.  Phonograph.  Thomas  A,.  Fdison, 
Llewellyn  Park,  N.  J.     Filed  Aug.  10,  1890. 

437.427.  Method  of  Making  Phonogram- 
Blanks.  Thomas  A.  Edison,  Orange,  N.  J.  Filed 
Feb.  17,  1890. 

437.428.  Propelling  Device  for  Electric  Cars. 
Thomas  A.  Edison,  Llewellyn  Park,  N.  J.  Filed 
May  5,  1890. 

437.429.  Phonograph  Blank.  Thomas  A. 
Edison,  Llewellyn  Park.  N.  J.  Original  applica- 
tion field  Feb.  17,  1890.  Divided  and  this 
application  field  May  9,  1890. 

437,44  5-  Conduit  for  Underground  Wires. 
Thomas  M.  Morton,  Baltimore,  Md.  Filed  June 
24,  1890. 

437,469.     Galvanic  Battery.     Gustav  A.  Lie- 


big  and  Charles  Willms,  Baltimore,  Md.  Filed 
June  25,  1890. 

437.501.  Electric  Generator.  William  M. 
Mordey.  Lambeth,  England.  Filed  March  25, 
1889.  Patented  in  England,  France,  Belgium, 
Italy,  Switzerland,  and  in  Austria-Hungary. 

437- 5°2-  -^rc  Lamp.  John  A.  Mosher, 
Abilene,  Kans.,  assignor  of  one  fourth  to  Ann  M. 
Mosher,  same  place.     Filed  Dec.  31,  1889. 

437, 5 IO-  Telegraph  Key.  Arthur  F.  Purdy, 
Lawrence,  Cal.     Filed  Apr.  15,  1890. 

43",  5 1 2.  System  of  Electrical  Distribution. 
Frank  B.  Rae,  Detroit,  Mich.,  assignor  to  the 
Detroit  Electrical  Works,  same  place.  Filed 
July  13,  1888. 

437,513.  Electrical  Switch.  Frank  B.  Rae, 
Detroit,  Mich.,  assignor  to  the  Detroit  Electrical 
Works,  same  place.     Filed  Mar.  28,  1890. 

437,516.  Switch  Board  for  Electric  Lighting 
Systems.  Robt.  F.  Sawver,  Chicago,  III.  Filed 
Dec.  11,  1889. 

437>  533-  Support  and  Insulator  for  Suspended 
Conductors.  Charles  J.  Van  Depoele,  Lynn, 
Mass.     Filed  Apr.  3,  1890. 

437,534.  Upward  Pressure  Contact  Device 
for  Electric  Railways.  Charles  J.  Van  Depoele, 
Lynn,  Mass.     Filed  Apr.  10,  1890. 

437,335-  Motor  Truck  for  Electric  Railway 
Cars.  Charles  J.  Van  Depoele,  Lynn,  Mass. 
Original  application  filed  Dec.  4,  1889.  Divided 
and  this  application  field  Apr.  10,  1890. 

437.568.  Electric  Conductor.  Edward  Clark, 
Newburg,  Orange  County,  N.  Y. ;  Samuel  V. 
Harron,  administrator  of  said  Edward  Clark, 
deceased.     Filed  May  15,  1889. 

437,570.  Welding  Metals  Electrically.  Char- 
les L.  Coffin,  Detroit,  Mich.  Filed  Nov.  22, 
1889. 

437,613.  Switch  for  the  Moving  Contacts  of 
Electric  Railways.  John  W.  Murray,  Saginaw, 
Mich.     Filed  July  15,  181,0. 

437.624.  Mechanical  Telephone.  James  M. 
Russell,  Anderson,  Ind.     Filed  June  4,  1889. 

437.632.  Insulated  Wire.  Charles  F.  Split- 
dorf,  New  York,  N.  Y.,  assignor  to  himself  and 
John  M.  Splitdorf,  same  place.  Filed  Mar.  13, 
1890. 

437,654.  Electric  Forging  Apparatus.  George 
Lauder  and  James  H.  Simpson,  Pittsburg,  Pa., 
assignors  to  the  Carnegie,  Phipps  &  Company, 
Limited,  same  place.      Filed  Jan.  16,  1S90. 

437.661.  Motor  Truck  for  Electrically  Pro- 
pelled Vehicles.  Frank  B.  Rae,  Detroit,  Mich., 
assignor  to  the  Detroit  Electrical  Works,  same 
place.     Filed  June  13,  1889. 

437.662.  Automatic  Switch  for  Stationery 
Motors.  Frank  B.  Rae,  Detroit,  Mich.,  assignor 
to  the  Detroit  Electrical  Works,  same  p'ace. 
Filed  June  23,  1890. 

437.663.  Armature  for  Dynamo-Electric  Ma- 
chines and  Motors.  Frank  B.  Rae,  Detroit, 
Mich.,  assignor  to  the  Detroit  Electrical  Works, 
same  place.     Filed  July  15,  1890. 

437,667.  Electrical  Switch.  Lucius  T.  Stan- 
ley, Brooklyn,  N.  Y.,  and  Henry  B.  Cutter, 
Philadelphia,  Pa.;  said  Stanley  assignor  to  said 
Cutter.     Fi'ed  July  5,  1S90. 

-437.668.  Fire  Alarm  Signal  Box.  John 
Young,  Chicago,  111.,  assignor  10  the  Western 
Electric  Company,  same  place.  Filed  Mar.  26, 
1887, 
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T^  WESTON  STANDARD 

Voltmeters  and  Ammeters 


THIS    SPACE 

RESERVED   FOR  THE 

Duralite  Company, 

No.  85  WATER  ST., 

BOSTON,  MASS. 


*4Vtf;;s;ej:t 


These  instruments  are  the  most  accurate,  reliable  and  sensuive  port- 
able instruments  ever  offerei  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work      Address: 

Weston  Electrical  Instrument  Co., 

Send  for  Illustrated    Catalogue.  114  William  St.,  NEWARK,   N.  J. 


BUSINESS  NOTICES. 


Advertisements  under  this  head  not 
occupying-  over  one-half  inch  of  space, 
$1.00  per  each  insertion. 


Interests  in  a  Profitable  Elec- 
trical Business  will  be  sold  to  the 
proper  party.  Address  PROFIT, 
Electric  Age  Office,  New  York. 

Situation  Wanted  by  an  experi- 
enced electrician,  who  is  capable  of 
taking  care  of  a  central  station  plant 
of  any  capacity.  Address  SITUA- 
TION WANTED,  Electric  Age, 
New  York. 

Armature  Winder. — We  want  a 
practical  winder— Siemens — to  take 
charge  of  our  winding  department. 
A  good  chance  for  the  right  man. 
State  where  employed.  All  com- 
munications strictly  confidential. 
CRAIG  R.   ARNOLD  &  CO., 

Chester,  Pa. 


Experienced  Mechanical  Draughts- 
men wanted  immediately  ;  those  hav- 
ing experience  with  electrical  appara- 
tus preferred.  Permanency  to  good 
men.  Address  E.  KOLBhN,  Edison 
General  Electric  Company,  Schen- 
ectady Works,  Schenectady,  N.  Y. 


INTRODUCING  ENTIRELY.  NEW  PRINCIPLES. 


Pat.  M»r.  19, 1SS9. 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 

t  IS  MADE  ONLY  BY  THE 

Page  Belting  Company,  Concord,  N.  H. 

Branches  :  Boston,  New  York,  Chicago,  San 
Francisco.  Also,  manufacturers  of  all  tlio 
staple  grades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  valuable 
treatise  on  belting,  Free. 


A  NEW  TYPEWRITER. 


In  the  office  ofW.  J.  Bairon,  at  No.  200  Broad- 
way, may  be  seen  the  first  Typewriter  ever 
made  with  adjustable  type  bars.  It  is  one  of  the 
original  Sholes  and  Glidden  machines,  and  was 
made  in  Milwaukee  by  Mr.  Binon  in  1871,  who 
introduced  it  to  the  officers  of  the  Automatic 
Telegraph  Company,  of  this  city,  by  whom  it 
was  adopted.  It  was  considered  absolutely  perfect, 
and  so  it  was  at  that  time.  The  name  of  the 
machine  was  shortly  afterward  changed  to  the 
Remington  Typewriter,  and  is,  with  the  Cali- 
graph,  now  regarded  as  one  of  the  most  durable 
machines  on  the  market.  Through  the  inventive 
genius  of  Mr.  Barron,  however,  there  will  shortly 
be  introduced  to  the  public  a  machine  that  beyond 
all  question  of  doubt  will  far  surpass  anything 
of  the  kind  ever  constructed.  Having  been 
prominently  identified  with  various  typewriting 
companies  since  their  inception  Mr.  Barron  is 
enabled  to  overcome  the  defects  appearing  in 
the  manufacture  of  each  machine.  That  he  has 
profited  by  his  knowledge  is  abundantly  shown 
in  the  beautiful  model  now  in  practical  opera- 
tion at  his  office.  One  of  the  features — of  which 
there  are  several — is  the  ease  and  rapidity  with 
which  the  carriage  can  be  removed  from  the 
frame  ;  the  perfect  alignment  of  characters  and 
absolute  freedom  with  which  the  ribbon  is  auto- 
matically reversed.  To  every  purchaser  of  a 
machine  two  paper  carriages  will  be  furnished 
so  that  in  the  event  of  the  operator,  who,  for  in- 
stance, is  engaged  in  writing  a  long  article, 
wishes  to  write  a  letter,  it  will  only  be  necessary 
to  remove  one  carriage  and  substitute  the  other. 
This  can  be  done,  as  has  been  proven,  in  the 
the  space  of  two  seconds.  Having  completed 
the  letter  the  carriage  containing  the  article  pre- 
viously referred  to  can  be  replaced  and  work 
thereon  at  once  resumed. 

Probably  the  most  important  feature  of  this 


machine  is  the  accurate  alignment  of  the  type 
and  the  manner  in  which  it  is  accomplished. 
The  type-bar  hangers  are  detachable,  but  nut 
adjustable.  They  are  so  perfectly  made  that  any 
o.ie  can  take  them  off  the  machine  and  screw 
them  on  again  without  affecting  the  alignment. 
A  typewriter  taken  from  one  machine  and  put 
on  another  will  align  perfectly  without  requiiing 
any  adjustment.  The  bearings  of  the  hanger 
are  susceptible  of  the  finest  adjustment — indeed 
the  adjustment  is  so  fine  that  one  turn  of  the 
screw  carries  it  forward  but  one  twenty-thousandth 
of  an  inch.  The  connecting  wire  is  not  attached 
directly  to  the  type  bar,  but  to  an  intermediate 
lever  which  is  hung  under  it,  and  which  throws 
it  against  the  paper.  This  construction  insures 
a  perfectly  even  wear  on  both  bearings  of  the 
bar,  and  prevents  it  from  getting  out  of  align- 
ment. The  connecting  wire  is  made  of  one  solid 
piece  of  steel,  and  will  last  as  long  as  any  portion 
of  the  machine. 

So  perfectly  is  the  machine  constructed  that 
it  is  impossible  under  ordinary  conditions  to  get 
out  of  order.  Every  part  used  in  its  construc- 
tion is  of  the  very  best  steel.  Should  by  any 
possibility  one  of  the  pieces  get  out  of  order, 
another  can  be  substituted  at  the  shortest  notice 
by  apprising  the  agent.  The  same  set  of  tools 
used  to  manufacture  one  particular  character  is 
utterly  useless  when  applied  to  another — a  fact 
which  makes  the  machine  as  reliable  as  the  best 
chronometer  ever  manufactured.  The  key-tops 
are  made  of  a  composition,  white  in  color,  which 
is  subjected  to  a  pressure  of  twenty  tons.  Unlike 
some  of  those  on  machines  now  in  use,  they  are 
so  firmly  attached  to  the  lever  as  to  be  immov- 
able. The  ribbon,  which  as  previously  stated,  is 
by  a  very  ingenious  method  reversed  automatic- 
ally, is  no  longer  than  the  cylinder.  It  can  be 
detached  and  if  necessary  another  one  of  a 
wholly  different  color  of  ink  substituted  therefor 
almost  instantly.  The  letters  of  the  last  words 
of  a  manuscript  containing  20,000  words  written 
by  the  aid  of  one  piece  of  ribbon  costing  about 
two  cents  were  as  clear  and  legible  as  the  first. 
The  machine  is  easily  cleaned,  every  portion  of 
it  being  accessible  to  the  operator.  It  not  only 
weighs  less  by  10  pounds  than  anv  other 
machine,  but  in  point  of  beauty  and  service- 
ability is  surpassed  by  none. 

The  machine  will  be  named  the  Densmore 
Typewriter,  after  Mr.  Amos  Densmore  and  Dr. 
Emmet   Densmore,  of  this  city,  who  with  Mr. 


Barron  were  former  owners  of  patents  under 
which  the  Remington  typewriter  and  the  Cali- 
graph  are  manufactured,  and  are  now  associated 
with  him  in  placing  it  before  the  public.  It  will 
be  ready  for  the  market  about  the  first  of 
January. 

Electric  Light  in  Homes. — The  progress  of 
the  electric  light  in  our  homes,  says  a  prominent 
English  electrician,  has  been  much  more  rapid 
in  England  than  in  any  other  country,  but  its 
employment  for  street-lighting,  for  shops  and 
manufactories,  has  been  infinitely  more  rapid  and 
extensive  in  the  United  Stales  than  with  us.  In 
America  the  growth  has  been  enoimous.  There 
are  now  250,000  arc  lamps  illuminating  the 
public  streets  and  shops,  and  3,000,000  glow 
lamps  in  dwellings,  stores,  and  workshops. 

Is  it  Coming  to  This. — One  hundred  years 
hence  :  Showman  to  Audience — 1  his,  ladies  and 
gentlemen,  is  the  skeleton  of  a  horse,  now  an 
extinct  animal.  The  horse  up  to  the  last  centu  y 
was  a  beast  of  burden,  but  since  the  electric 
motor  has  become  the  universal  power  the  horse 
has  rapidlv  died  off  for  the  want  of  something  to 
do. 

Mr.  Westinghouse  Buys  a  Silver  Mine. — Mr. 
George  Westinghouse,  jr.,  the  head  of  the  great 
electrical  interest  in  Pittsburg,  has  bought  a 
silver  mine  near  Tucson,  Arizona,  and  paid 
therefor  $75,000.  If  reports  are  true  he  got  it  at 
a  bargain,  as,  it  is  said,  there  are  $2,000,000  in 
sight. 

ELECTRIC  LIGHT  FLASHES. 


Weldon,  N.  C  ,  is  to  have  an  electric  light 
plant. 

In  Reidsville,  N.  C,  the  municipality  is  to 
purchase  the  electric  plant  of  the  Danville  Elec- 
tric Light  Company,  and  improvements  will 
likely  follow. 

The  tenders  for  the  erection  of  an  electric  light 
plant  in  Fredonia,  N.  Y. ,  have  all  been  rejected 
on  account  of  being  too  high.  New  specifica- 
tions  will  be  drawn   and  bids    drawn  thereon. 

Thirty  thousand  dollars  has  been  voted  for  the 
purpose  of  establishing  an  electric  light  plant 
in  Jamestown,  N.  Y. 

The  city  clerk  of  Seatde,  Wash.,  has  been 
ordered  to  advertise  for  street  lights.  The  in- 
candescent lights  are  to  be  of  16  and  30  candle- 
power,  and  the  arcs  2,000  each. 
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THE  STREET  RAILWAY  ASSOCIATION 
MEETING. 

The  meeting  of  the  National  Street  Railway 
Association  in  Buffalo,  on  October  15,  16  and 
17  will  be  of  unusual  importance,  on  account  of 
the  consideration  electricity  will  receive  in  the 
discussions.  People  are  beginning  to  look  upon 
horse  cars  as  relics  of  the  musty  past,  and  when 
that  mode  of  travel  is, compared  with  the  new 
power  it  is  not  surprising  that  horse  cars  are 
looked  upon  with  unkindly  feelings.  After  tra- 
veling on  electric  cars  then  to  go  aboard  of  a 
horse  car  the  latter  dwindles  into  extreme  in- 
significance. It  makes  no  difference  how  ele- 
gantly a  horse  car  may  be  fitted  up  there  is  the 
feeling  that  it  is  a  horse  car,  whereas  on  an  elec- 
tric car  one  feels  that  there  is  power  in  reserve 
to  go  at  a  very  rapid  speed  if  occasion  requires, 
and  there  are  no  hindrances. 

It  is  an  indisputable  fact  that  the  days  of  the 
horse  car  are  numbered,  and  street  railway  mana- 
gers are  already  appreciating  that  fact.  The 
pressure  is  great  in  favor  of  electricity  for  the 
propulsion  o(  street  cars,  and  the  street  car  mana- 
gers are  yielding  to  that  pressure.  Electricity  is 
to  be  the  universal  power,  and  those  who  may 
make  an  effort  to  cry  it  down  will  surely  get  the 
worst  of  the  encounter.  It  is  something  that 
will  not  down. 

That  street  railroad  managers  are  alive  to  the 
times  is  quite  evident  from  the  interest  they  are 
taking  in  electricity  as  applied  to  street  railway 
work.  It  is  a  matter  of  business  necessity,  and 
they  are  making  no  mistake  in  opening  the  doors 
of  their  annual  convention  to  electricity. 

Life  of  Electric  Car  Wheels. — According  to 
statistics  compiled  in  the  office  of  one  of  the 
largest  car  builders  in  this  country,  the  average 
life  of  a  car  wheel  on  an  electric  motor  is  four 
months. 


THE  NIAGARA  TUNNEL. 


An  event  of  great  importance  took  place  in 
Niagara  Falls,  N.  Y,  on  October  4th,  in  the 
commencement  of  the  construction  of  the  long- 
talked-of  Niagara  tunnel.  Amid  much  enthusiasm 
and  under  auspicious  circumstances,  Mr.  C.  B. 
Gaskell,  the  president  of  the  Niagara  Power  Com- 
pany, with  a  nickel-plated  shovel  turned  the 
first  sod  in  what  is  to  be  a  work  of  great  mag- 
nitude, namely,  the  building  of  a  tunnel  for  the 
purpose  of  utilizing  a  portion  of  the  immense 
power  of  the  great  Falls  of  Niagara  for  industrial 
purposes. 

The  utilization  of  this  great  power,  for  the 
production  of  electricity,  has  been  the  dream  of 
electrical  engineers  for  years,  and  it  seems  to 
have  at  last  reached  the  state  of  realization. 
A  general  invitation  is  extended  to  electrical 
engineers  to  devise  the  best  and  most  economi- 
cal method  of  utilizing  the  power  that  nature 
has  so  bountifully  supplied  at  this  locality.  By 
transforming  this  power  into  electricity  it  is  pos- 
sible to  re-transform  it  into  power  at  any  distant 
point,  and  here  is  just  where  the  important  part 
electricity  may  play  in  the  scheme  comes  in. 
It  would  be  out  of  the  question  to  take  existing 
plants  in  distant  places  to  this  source  of  power, 
hence  there  is  but  one  thing  to  do  and  that  is  to 
transmit  the  power,  through  the  agency  of  elec- 
tricity, to  where  the  plants  are  located.  There 
is  a  good  deal  of  enthusiasm  manifested  among 
the  citizens  of  Niagara  Falls  over  the  prospect  of 
their  town  becoming  a  large  manufacturing 
centre,  but  they  lose  sight  of  the  fact  that  exist- 
ing plants  cannot  well  be  taken  to  the  power — 
the  power  must  be  taken  to  the  plants. 

New  plants  may  be  established  there,  but  on 
account  of  the  geographical  position  of  the  place 
the  industrial  development  of  the  town  may  not 
be  as  great  and  rapid  as  they  anticipate.  Elec- 
tricity stands  in  the  way  of  the  realization  of 
their  hopes.  The  large  manufacturing  centre  of 
Buffalo,  and  other  adjacent  places,  will  likely 
derive  greater  benefit  from  the  new  power  than 
will  the  town  of  Niagara  Falls.  Of  course  it 
would  be  a  great  advantage  to  have  plants  lo- 
cated on  the  ground  as  near  as  possible  to  the 
source  of  power.  Then  the  loss  of  power  in 
transmission  would  be  saved,  but  as  the  electric 
method  of  transmission  is  the  most  efficient  of 
all  known  methods,  and  the  only  practical  one 
for  long  distances,  electricity  will  likely  be  the 
master  of  the  situation. 


Increasing  Traction  by  Electricity. — In  view 
of  the  assertion  made  by  Prof.  Thomson  in  his 
paper  on  electric  welding  read  recently  before  the 
British  Steel  and  Iron  Institute  at  Chickering  Hall, 
that  electric  welding  was  not  due  to  the  high  elec- 
trical resistance  of  the  imperfect  joint  of  the  metals 
when  cold,  the  question  naturally  arises  in  this 
connection,  what  is  the  cause  of  the  increased  trac- 
tion of  locomotive  engines  when  an  electric  current 
of  proper  proportions  is  passed  between  the  driving 
wheels  and  the  track  ?  Last  June  at  the  Conven- 
tion of  Railway  Telegraph  Superintendents,  at 
Niagara  Falls,  an  exhibition  was  made  of  the 
method  of  increasing  traction  by  this  means,  and 
it  seemed  to  be  then  proved  conclusively  that  the 
additional  hold  of  the  wheels  on  the  track  was  due 
to  an  actual  weld  between  the  wheel  and  rail  at 
the  point  of  juncture.  Prof.  Thomson  has  shown 
that  a  solid  and  unbroken  bar  of  metal  can  be 
raised  to  welding  heat  between  the  clamps  of  the 
welding  machine,  and  that  a  partial  and  high  re- 
sistance joint  is  not  essential  to  the  success  of  the 
operation.  On  the  other  hand,  in  the  case  of  elec- 
tric traction,  the  joint  is  necessarily  a  broken  one, 
and  the  parts,  i.  e.  the  rail  and  wheel,  seem  to  be 
actually  welded  together.  These  facts  seem  to 
prove  that  high  resistance  is  a  necessary  condition 
in  one  case  and  not  in  the  other,  according  to  the 
effects  to  be  produced. 

Sermons  by  Telephone. — In  Birmingham,  En- 
gland, telephone  transmitters  are  to  be  set  up  in 
Christ  Church,  so  that  subscribers  to  the  telephone, 


if  they  desire,  can  hear  the  service  and  the  sermon 
at  their  private  residences.  It  will  be  remembered 
that  two  or  three  years  ago  an  attempt  was  made 
in  some  parts  of  New  Jersey  to  enforce  what  are 
commonly  known  as  the  Sunday  "blue  laws." 
These  laws  are  so  strict  and  narrow  that  a  literal 
interpretation  of  the  same  rendered  the  citizens 
liable  to  arrest  for  even  walking  to  church  on  Sun- 
day. But  by  the  plan  above  noted  the  unpleasant 
features  of  this  law  may  be  overcome  by  staying  at 
home  and  enjoying  the  sermon.  This  method  of 
attending  church  is  not  to  be  recommended,  how- 
ever, as  it  would  naturally  foster  laziness,  and  if 
the  fashion  spread  we  would  find  our  eloquent 
divines  speaking  and  gesticulating  to  empty 
benches. 

LIMITATION    OF     AMERICAN     PATENTS. 


Patent  Commissioner  Mitchell  in  his  annual 
report,  extracts  of  which  will  be  found  on  an- 
other page,  calls  attention  to  the  unfortunate 
language  used  in  section  4887  of  the  Revised 
Statutes,  in  reference  to  the  limitation  of  patents 
in  the  United  States,  when  the  same  inventions 
are  patented  in  foreign  countries.  This  section 
provides  that  every  patent  granted  for  an  inven- 
tion that  has  previously  been  patented  in  a  foreign 
country,  shall  be  so  limited  as  to  expire  at  the 
same  time  with  the  foreign  patent. 

The  intention  of  this  enactment  was  probably 
to  prevent  foreign  applicants  from  obtaining 
patents  in  the  United  States,  of  longer  duration 
than  the  home  patents  previously  taken  out  by 
them.  Its  practical  effect,  however,  is  to  impose 
a  penalty  on  American  inventors  who  patent 
their  inventions  abroad  before  their  domestic 
patents  are  granted. 

Those  competent  to  judge  in  this  matter  agree 
that  the  section  should  be  modified  so  as  to  pre- 
vent a  foreign  patent  previously  obtained  on  an 
invention  from  affecting  the  life  of  an  American 
patent  on  the  same  invention. 

As  the  section  now  stands,  it  is  exceedingly 
detrimental  to  American  inventors,  and  is  not 
in  accordance  with  the  American  idea  of  en- 
couraging invention. 

The  change  proposed  would  result  in  benefit 
to  the  American  inventor  in  another  direction. 
He  could  then  enjoy  the  benefit  of  the  provisions 
of  the  International  Union  for  the  Protection  of 
Industrial  Property,  of  which  the  United  States 
is  a  member. 

By  the  terms  of  the  Union,  persons  who  have 
made  application  for  patents  in  one  of  the  States 
constituting  the  union,  may  within  a  definite 
period  apply  for  a  patent  for  the  same  invention 
in  the  other  countries  belonging  to  the  Union 
without  being  prejudiced  by  intermediate  acts, 
such  as  the  publication  or  use  of  the  patented 
article.  As  a  matter  of  fact,  however,  the  Ameri- 
can inventor  can  not  avail  of  these  benefits  so 
long  as  section  4887  remains  in  its  present  form. 


Proposed  Electrical  Commission. — In  a  recent 
interview,  State  Senator  Ervvin  stated  that  he  in- 
tended to  introduce  a  bill  this  winter  in  the  New 
York  State  Senate,  to  create  a  commission  who 
shall  have  charge  of  all  the  electrical  plants  in 
the  State,  regulate  charges,  supervise  the  method 
of  lighting  and  stringing  the  wires.  The  com- 
mission is  also  to  have  the  power  to  prescribe 
the  manner  in  which  this  work  shall  be  done. 

Electric  Railways. — The  announcement  that 
an  electric  railroad  is  to  be  built  connecting 
Worcester  with  the  busy  manufacturing  town  of 
Spencer,  says  the  Boston  Transcript,  is  a  reminder 
that  the  steam  railroads  must  look  out  for  the 
sharp  competition  of  electric  lines  in  the  early 
future.  The  distance  between  the  two  points  by 
the  present  routes  is  20  miles.  "Steam  rail- 
roads," says  the  article,  in  conclusion,  "will  find 
themselves  fighting  to  hold  all  the  surburban 
business  they  have  built  up,  though  even  after 
electrics  are  in  competition  there  will  be  enough 
of  this  traffic  left  to  be  a  big  source  of  revenue 
for  them." 


THE    ELECTRIC    AGE. 


MODERN   ELECTRIC  CARS. 


When  lohn  Stephenson  built  the  first  car  ever 
introduced  on  a  street  railway  in  the  United 
States,  it  is  perfectly  safe  to  presume  that  the 
idea  that  electricity  would  eventually  supplant 
the  horse  and  mule  in  the  manner  of  propelling 
it  never  for  one  instant  entered  his  mind.     In- 


ables  passengers  to  see  as  readily  at  night  as 
during  the  da)'  the  car  they  wish  to  take. 

The  car  is  lighted  by  three  incandescent 
lamps  in  the  center,  and  one  at  either  end,  each 
of  16-candle  power.     Another  valuable  adjunct 
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deed  his  establishment  was  open  for  business 
and  in  fine  running  order  in  i  S3 1 — thirteen 
years  before  the  first  telegraph  wire  was  strung 
between  Baltimore  and  Washington. 

That  the  John  Stephenson  Company  is  alive 
to  the  demands  of  the  travel- 
ing public  is  abundantly 
shown  in  the  vast  number  of 
improvements  that  have  been 
made  from  time  to  time  to 
add  to  the  comfort  of  passen- 
gers. 

This  well-known  firm  which 
has  a  world-wide  reputation 
for  car  building  of  the  highest 
order,  has  just  completed  an 
elegant  vestibule  car  (see  fig. 
1).  The  steps  run  from  one 
end  of  the  car  to  its  body 
proper.  To  insure  safe  foot- 
ing they  are  cover  with  corru- 
gated rubber.  Instead  of  the 
ordinary  hand  hold,  the  doors 
are  ornamented  with  a  hori- 
zontal bar,  to  which  a  passen- 
ger in  alighting  may  cling  without  fear  of  falling. 
The  same  rule  also  applies  to  those  who 
board  the  car.  The  metal  used  is  of  the  I 
finest  bronze.  Its  exterior  is  all  that  could  be 
desired.  It  will  attract  attention  anywhere. 
Everything  in  and  about  it  savors  of  the  luxuries 
of  one  of  Pullman's  or  Wagner's  vestibule  cars. 
Its  seating  capacity  is  twenty-two,  and  should  it 
be  necessary  fully  as  many  could  find  accommo- 
dations on  the  platforms,  and  this  too  without 
their  coming  in  direct  contact  with  either  the 
conductor  or  driver,  both  of  whom  can  be 
isolated  from  the  passengers  through  a  series  of 
sliding  doors. 

The  interior  of  the  car  is  reached  through  an 
alcove,  and  the  ceiling  is  ventilated  and  permits 
a  free  vent  for  foul  air.  The  advantages  held 
out  by  this  system  are  fully  demonstrated  by 
the  fact  that  in  cold  weather  the  windows  are 
invariably  clear,  while  in  cars  unprovided  with 
ventilated  ceilings  the  window  panes  are  covered 
n  a  thick  coating  of  frost  Passengers  of 
nervous  temperament  suffer  no  annoyance  what- 
ever from  the  rattling  of  the  windows,  as  they 
are  securely  protected  from  contact  with  the 
woodwork  by  slices  of  rubber  closely  fitted  to  the 
sash.  The  channels  are  of  the  best  bronze,  and 
the  pillars  which  are  exceedingly  narrow  inter- 
cept v;  ■-■  light  Illuminated  lettering  is 
another  feature  worthy  of  mention.     This  "en- 


is  a  headlight  of  such  power  as  company  making 
the  purchase  desires  to  introduce.  Heretofore 
the  most  powerful  electric  cars  turned  out  by 
the  Stephenson  Company  have  been  fitted  with 
two  motors  of  15-horse  power  each.     In  this  in- 
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stance,  however,  an  exception  has  been  made  : 
the  car  in  question  having  been  supplied  with 
two  motors  of  20-horse  power  each,  of  the 
Thomson-Houston  system.  The  maximum 
speed  which  is  calculated  this  motor,  with  two 


The  motor  frame  is  most  substantially  and  com-  ] 
pactly  built  and  is  located  between  the  front 
and  rear  wheels.  The  wheels,  by  the  way.  are 
of  cast  iron  and  are  in  all  probability  the 
strongest  ever  made  for  a  like  purpose.  The 
body  of  the  car  is  separated  from  this  frame  by 
strong  rubber  springs.  The  motion  of  the  car  is 
practically  noiseless  in  consequence.  The 
plow  guard  is  lower  than  any  other  ever  con- 
structed, and  owing  to  its  flexibility,  by 
reason  of  its  connection  with 
a  unique  devise  on  its  frame, 
will  raise  itself  over  a  small 
cobblestone  and  yet  sweeps 
from  its  path  any  large  ob- 
struction. 

Figure  2  is  an  illustration  of 
the  electric  car  truck,  made 
by  the  John  Stephenson  Com- 
pany. This  truck  is  prefer- 
ably of  wood  and  is  unique 
in  design  and  construction. 

It   is    exceedingly   simple, 
but  four  pieces  being  required 
for  the  truck  frame  which  has 
within  itself  all  needful  brac- 
ing.      It    affords    maximum 
room  for  machinery.      While 
carrying  motors  and  poweiful 
brakes  it  is  free  from  depmd- 
ance  on  the  car  body,  and  it  is 
not   subject  to   loosener 
joints  or  change  of  form.     The  truck  frame  is 
connected    with  the  bottom  of  the   axle   by  a 
hinge  joint  or  stump  which  facilitates   removal 
of  the  wheel  and  also  affords   slight   elasticity. 
Each  motor  on  its  axle  is  held  to  the  car   by 
three  bohs.  viz:  a  hinge  joint 
bolt  in  each  of  the  two  axle 
boxes  and  the  nose  bolt  con- 
necting that  end  of  the  motor 
the   goose   neck   at  the 
:.  between   rubber  cush- 
ions.    The  removal   of  these 
three  bolts  and  lifting  of  end 
of  car  body  allows  the  easy 
withdrawal  of  the   axle    and 
wheels  with  the  motor  for  re- 
placement  and  repair.     It  is 
claimed  for  this  truck  tha 
affords  in  the  highest  degree 
quiet,    ease   and    comfort    to 
passengers,  because  the  motor 
brakes  and  other  mach: 
are  detached  from  the  car  body 
and  carried  by  the  truck  with 
insulators  intervening  between 
the  car  bod}*  and  its  bearings  on  the  truck  :  and 
for  the  same  reason  jostling  and  concussions 
annoying  to  passengers  are  avoided.       It  also 
diminishes  the  wear  of  wheels  and  rails,  passes 
curves  and  switches  with  ease,  prolongs  the  life 
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trailers,  will  attain  is  15  miles  per  hour.  The  car 
is  provided  with  every  appliance  known  to 
science  that  will  in  any  way  prove  conducive  to 
the  comfort  and  safety  of  passengers.  It  not 
only  has  a  wheel  brake  but  a  truck  brake  as 
well,  the  latter  of  which  is  so  extremelv  powerful 
as  to  raise,  when  fully  applied,  the  wheels  from 
the  rails.  To  increase  the  traction,  sand  boxes 
have  been  introduced  in  each  end  of  the  car. 


service  of  the  car  and  its  machinery*  and  reqv. 
less  electrical  energy  to  propel  the  car. 

The  trolley  bridge  (figs.  3  and  4)  is  of  sufficient 
weight  to  bear  the  trolley  stand  and  arm.  and  is 
supported  at  the  end  walls  of  the  car  between 
rubber  cushions,  thus  being  insulated  from  con- 
tact with  the  car  roof.  The  latter  is  thus  pro- 
tected from  damage  and  the  passengers  are  : 
from  the  annoying  drumming  noise  which  con- 
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tact  causes.  Both  the  truck  and  the  trolley  are 
insulated  from  the  car.  It  would  be  difficult  to 
form  anything  like  a  complete  list  of  the  num- 
ber of  electric  cars  manufactured  by  this  firm  for 
shipment  to  the  various  cities  throughout  the 
United  States  without  consulting  the  books,  but 
it  might  be  interesting  to  our  readers  to  note  the 
following  which  have  been  taken  at  random  : 

Hamilton,  Ohio,  and  Salt  Lake,  Utah,  both  of 
whom    use    the    Edison    system ;    Burlington, 
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FIG.     4. — ^TkOLLEY    BRIDGE. 

Iowa,  the  Westinghouse ;  Georgetown,  D.  C, 
and  Sydney,  New  South  Wales,  the  Thomson- 
Houston  ;  Covington,  Ky. ,  the  Short;  Berlin, 
the  Sprague,  and  East  Reading  and  Northumber- 
land, Pa.,  the  Daft. 

In  conclusion  it  is  well  to  remark  that  so  far 
as  our  observations  go  the  cars  manufactured  by 
this  firm  are  built  on  scientific  principles  and 
represent  the  highest  development  in  the  art  of 
car  building. 

STEVENS'    POSITIVE     GRAVITY    SWITCH. 

The  accompanying  illustrations  show  the 
new  switch  just  put  on  the  market  by  the  Elec- 
tric Merchandise  Company,  of  Chicago.  This 
switch  has,  after  careful  examination  by  several 
engineers  in  New  York,  Boston,  Pittsburgh  and 
Chicago,  been  christened  the  "Only"  overhead 
switch,  as  it  appears  on  the  line. 


FIG.     I. — GRAVITY    SWITCH. 

It  will  be  noticed  that  the  face  of  the  switch 
where  the  trolley  wheel  runs  is  level  with  the 
trolley  wire,  having  no  depressions  to  wear  the 
wheel  which  has  been  a  serious  objection  to 
every  other  practical  switch  on  the  market. 

Illustration  No.  2  shows  the  openings  through 
which  the  wheel  passes.  In  whichever  way  the 
car  is  going  the  wheel  itself  opens  a  space  wide 
enough  to  allow  the  wheel  to  pass  through,  which 


fig.    2. 
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space  closes  immediately  the  car  passes  and  is 
ready  for  another  car  or  for  a  car  coming  in  an 
opposite  direction.  It  matters  not  at  what  speed 
the  car  is  going,  it  is  an  impossibility  for  the 
steel  to  leave  the  trolley  wire.  The  switch  is 
but  18  inches  in  length  and  is,  therefore,  the 
smallest  overhead  switch  in  the  market,  while 
being  undoubtedly  the  most  simple,  practical 
and  efficient.  It  is  made  for  both  right  and  left 
hand  turnouts. 


BY  THE  EDITOR. 

Part  IX. — Alternating  Current  Dynamos. 

175 — What  is  an  alternating  current  dynamo  ? 

An  alternating  current  dynamo  is  one  which 
produces  a  current  of  alternating  polarity  in  its 
armature  coils. 

176 — Does  the  alternating  current  produced  in 
the  armature  coils  flow  through  the  external  cir- 
cuit ? 

Yes  ;  it  is  alternating  inside  and  outside  of  the 
armature  coils. 

177 — What  is  the  character  of  an  alternating 
current? 

An  alternating  current  is  composed  of  succes- 
sive impulses  of  current,  the  first  impulse  in  one 
direction,  the  second  in  the  opposite  direction, 
the  third  in  the  same  direction  as  the  first,  the 
fourth  the  same  as  the  second,  and  so  on,  alter- 
nately. It  is  also  usually  of  high  potential  and 
little  volume. 

178 — How  rapidly  do  the  alternations  of  cur- 
rent succeed  each  other? 

The  rapidity  of  alternations  varies  greatly 
according  to  the  make  of  the  machine,  and  to 
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the  work  it  is  designed  to  perform.  Some 
machines  produce  10,000  or  12,000  alternations 
per  minute. 

179 — What  is  the  largest  alternating  current 
dynamo  ever  constructed  ? 

Gordon's  dynamo,  an  English  machine,  is  said 
to  have  been  the  largest  ever  built. 

180 — Give  some  of  its  points. 

Gordon's  machine  is  capable  of  feeding  5,000 
incandescent  lamps  of  20  candle-power  each. 
The  armature  is  stationary,  while  the  field  mag- 
nets revolve,  and  the  number  of  current  alterna- 
tions per  minute  is  1,474,560. 

181 — What  are  the  principal  American  alter- 
nating current  dynamos? 

The  Westinghouse,  the  Thomson-Houston 
and  the  Slattery. 

182 — What  are  alternating  currents  used  for? 

For  illumination. 

183 — What  class  of  illumination;  inside  or 
outside? 

Both  inside  and  outside. 

184 — What  class  of  lamps  are  used  for  illu- 
mination by  alternating  current  systems  ? 

Both  arc  and  incandescent  lamps. 

185 — What  are  the  uses  of  arc  and  incandes- 
cent .lamps? 

Arc  lamps  are  used  for  outdoor,  or  street  light- 
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ing,  and  incandescent  lamps  for  interior  illu- 
mination. 

186 — Is  the  alternating  current  used  in  the 
same  manner  for  indoor  and  outdoor  lighting  ? 

No;  while  the  original  current  is  the  same  in 
both  cases,  it  is  modified  in  one  case  before 
being  transformed  into  light. 

187 — Explain  the  use  of  alternating  current 
for  street  lighting. 

In  street  lighting  by  the  alternating  current 
the  current  flows  directly  to  the  arc  lamps. 

188 — For  indoor  lighting  does  the  current  go 
directly  to  the  lamps  ? 

No ;  it  goes  through  a  converter  or  trans- 
former, and  is  modified.  The  lamps  receive  the 
modified  current. 

189 — What  is   a   converter,   or  transformer? 

A  converter,  or  transformer  is  a  device  by 
which  an  alternating  current  of  high  potential 
and  small  volume  is  converted  or  transformed 
into  a  current  of  much  lower  potential  and  much 
greater  volume.  The  converter  will  be  fully 
considered  later  on. 

190 — What  advantage  does  the  alternating 
current  system  of  electric  lighting  possess  over 
the  direct  current  system? 

The  main  advantage  it  possesses  is  that  lamps 
may  be  operated  at  a  greater  distance  from  the 
dynamo  than  would  be  practicable  with  direct 
current  machines. 

191 — What  other  advantages  are  there  in  the 
alternating  system  over  the  direct  circuit  sys- 
tem? 

Another  great  advantage  is  the  saving  of  cop- 
per in  the  wire,  a  comparatively  small  wire 
being  used  for  the  external  circuits  than  could 
be  used  for  direct  currents. 

192 — Why  is  it  possible  to  use  smaller  wire  in 
the  alternating  system  than  in  the  direct  current 
system  ? 

Because  the  alternating  current  is  of  high 
electro-motive  force,  or  pressure,  and  of  little 
volume,  and  for  this  reason  does  not  require  as 
large  a  wire  as  is  usually  required  for  direct  cur- 
rents. 

(To  be  continued.) 

AT    THE    BUFFALO    CONVENTION    THIS 
WEEK. 


The  Interior  Conduit  and  Insulation  Co.,  of 
New  York,  who  have  some  150  miles  of  their 
underground  conduits  in  successful  operation  in 
Minneapolis,  carrying  the  feeders  of  the  over- 
head trolley  system  of  the  Minneapolis  Street 
Railway,  will  have  an  excellent  exhibit  of  their 
admirable  system  at  the  Convention  of  the  Na- 
tional Street  Railway  Association,  at  Buffalo.  The 
exhibit  will  consist  of  the  one-half  size  model  of 
their  new  man-hole,  and  will  show  their  improved 
methods  of  entering  the  conduits  into  the  same 
and  other  interesting  details  of  the  system. 

The  Thomson-Houston  Electric  Company  will 
have  on  exhibition  an  electric  snow  plow  and 
an  electric  track  sweeper. 

Who  Owns  the  Earth  ? — This  is  a  question 
that  is  propounded  by  Prof.  S.  Kimball,  of  the 
Worcester  Polytechnic  Institute,  in  a  recent 
address  before  the  Worcester  Club.  "Anew 
class  of  troubles  is  now  coming  to  the  front," 
said  the  professor.  "  Not  many  years  ago  a  wire 
erected  for  any  electric  purpose  had  the  whole 
field  to  itself.  There  were  no  neighboring 
currents  to  molestit,  and  the  earth  was  universally 
used  as  the  return  of  the  circuit.  Now  when 
other  companies  begin  to  use  the  earth  as  a 
return,  the  delicate,  sensitive  instruments  of  the 
telephone  company  are  affected.  The  question 
now  comes,  who  owns  the  earth?  Our  civiliza- 
tion demands  the  electric  light,  the  telephone, 
the  telegraph  and  the  electric  motor.  Every 
extension  of  the  service  will  necessarily  call  for 
some  readjustment  of  existing  systems,  and 
vexatious  problems  will  arise  which  will  require 
wise  legislation  to  solve.  It  is  very  desirable 
that  no  false  alarms  be  raised  to  obstruct  the  real 
question  at  issue,  " 
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AN  OVERHEAD  ELECTRIC  CONDUIT. 

We  .  id  cond 

elec-  1  by  Mr.  Adolphus  A.  Knud- 

son,  a  well-known  electrician  and  inventor, 
formerly  of  New  Yc:  SLjohi    N.B. 

The  ure  oft 

_n  and  appearance.    The  idea  is  to  provide 
means  for  ca  -     ires  overhead  but  at  the  same 

time  overcc  opnlar  and  justifiable  ol 

tior  -  Poles,  however  straight 

and  well  finished,  soon  become  a  re,  after 

linemen  have  ascended  them  a  few  times  and 
they  are  all  riddled  with  spur  holes.  This  is  not 
the  only  objection  to  pol^-s.  Some  are  tall  and 
some  are  short ;  some  are  straight  and  many  are 
crooked,  and  in  wh-  -r>ect  one  may  look 

at  a  pole  line  it  cannot  be  truth:  i  that  it 

is  an  ornament  to  a  street.  All  of  these  objections 
are  overcome  in  Mr.  Knudsons  plan  of  running 


ABUSING   THE  TELEPHONE 


lUDSOUS    OVERHEAD    ELECTRIC    CONDUIT. 

tmain  overhead,  they  are 
laid  away,  out  of  sight  in  a  structure  that  is 
totally  devoid  of  all  the  objections  above  enu- 
merated. In  the  illustration  a  longitudinal  view 
of  I  of  the  conduit  system  is  shown,  also 

across  sectional  view,  showing  the  subdivision 
of  the  interior  of  the  conduit  and  the  manner  of 
laying  the  cables  therein. 

As  will  be  seen  in  the  illustration  the  columns 
supporting  the  overhead  conduit  are  designedly 
ornamental,  and  the  method  of  looping  a  * 
for  the  purpose  of  connecting  it  with  a  lamp, 
etc.,  is  also  shown. 

This  system  offers  an  economical  method  of 
placing  electric  conductors  out  of  harm 
and  at  the  same  tin  :.re  easi".  We. 

:  dangers  attending  the  use  of  subways  and 
the  unsightly  pole  lines  are  also  entirely  gotten 
rid  of. 


Electric  Welding. — In  his  paper  read  at  the 
meeting  of  the  :  ron  and  Steel   Institute  at 

Chicker  Thomson 

took  occasion  to  correct  an  error  which  is  quite  a 
common  one  amon.  ans.     The  Proce- 

ed that  the  understanding  that  in  electric  weld- 
ing the  heating  of  the  parts  to  be  welded  was  due 
to  imperfect  contact  and  resulting  resistance  was 
not  correct  He  had  no  doubt  that  limitation  of 
the  contact  surface  does  hasten  the  heating  at  the 
joints,  but  it    was  nevertheless  a  fac:  ;3lid 

bar  of  metal  joining  the  clamps  of  a  welding  ma- 
-.e  could  be  heated  between  the  clamps  to  a 
welding  temperature,  and  may  be  upset  by  the  ap- 
proach of  the  clamps  toward  each  other.  The  fact 
that  a  solid,  unbroken  bar  can  thus  be  raised  to 
welding  tempera.  -rtible  proof 

the  heating  is  not  due  altogether  to  the  poor  : 
ducting  qua.  ne  cold  joint     This  -an 

ng  one,  and  Prof.  Thomson  did  a  wise 
thing  tc  it  the  time  he  did.     This  was  the 

I  time  many  of  his  hearers  had  had  welding 
machines  explained  to  them,  and  it  was  far  easier 
to  state  the  fact  corr  ;  g  than  to 

SD.5-  false  notions  later  on.    There  are  many 
who  still  know  of  n:  m  the  erron- 

eous one,  and  these  will  be  glad  to  have  this  ad- 
-  own  on  the  subject 


A  great  mi  -    :f  the   telephone   labor 

under  the  belief  thai  ephone  company 

incarnation  and  essence  of  everything  that 

is  contrary  and  exasperating.     They  never  for  a 

mor.  —selves  may  be  the 

cause  of  their  own  troubles.     Some  of  the 

things   I  -phone  company  has  to  con- 

i  with  ---  appended.     The  article 

appears  in  an  exchange  under  the  head  of  "  In- 

:-  Use  of  the  Telephone. '"  and  is 

as  follows  : 

If  you  have  a  telephone  in  your  office  or  store, 
ring  up   "i  and  then  go  and  wait  on  a 

customer.  Pay  no  attention  to  the  bell  when 
"  Central  "  rings  back,  but  go  to  the  telephone 
in  about  fifteen  minutes,  ring  up  again,  and 
make  a  kick  if  the  operator  is  not  there  waiting 
for  you. 

in  undertone,  in  order  to  make 
■  Centril  a>K  you  over  what  you  said.  If  she 
does  not  hear  you,  tell  her  to  "wake  up,"  or 
"  take  the  cotton  out  of  her  ears."  She  will  then 
admire  your  originality,  for  she  does  not  gen- 
erally hear  that  advice  more  than  forty  times  a 
da}-. 

Put  your  "plug"  in  before  a  storm,  and  be 
sure  not  to  take  it  out  again,  but  go  around  to 
the  central  office  and  offer  to  lick  the  whole 
telephone  company  for  neglect  of  d„ 

Take  your  time  in  answering  your  bell,  or, 
what  is  belter,  do  not  answer  it  at  all,  but  in 
about  half  an  hour  ring  up  and  ask  who  called 
you,  and  get  mad  if  "Central'*  has  forgotten 
who  it  was.  She  has  nothing  else  to  do  but 
remember. 

Always  ask  "Central  "  to  transfer  the  message 
for  you  to  do  this,  as  it  helps  to  kill 

time  for  her. 

w  everybody  to  use  your  telephone.  Hang 
the  receiver  big  end  up,  as  in  this  way  it  gets 
full  of  dust,  which  makes  another  cause  for 
complaint 

Bang  on  the  transmitter  with  a  lead  pencil,  as 
though  you  intended  to  knock  it  through  the 
wall.  This  invariably  makes  it  talk  better. 
Refuse  to  pay  toll  messages,  and  if  you  are  on 
a  line  with  some  one,  always  listen  to  their  con- 
versation, and  be  sure  to  want  to  use  the  line 
while  they  are  doing  so. 

Whenever  you  see  the  manager,  tell  him  that 
if  he  can  not  give  you  a  better  telephone  or  get 
that  one  fixed,  you  will  throw  the  whole  thing 
out  of  the  window.  When  the  inspector  comes, 
deny  that  you  have  ever  complained  of  the 
telephone,  and  that  it  works  like  a  charm. 

Las:  ng,  and  cause  as 

much  trouble  for  the  company  as  you  can.  They 
are  delighted  to  have  you  do  so,  otherwise  busi- 
ness would  be  monotonous. 

Paste  this  on  your  telephone  for  future  refer- 
ence 


ARC  LAMP. 

An  arc  lamp  of  novel  form  is  illustrated  here- 
It  is  the  invention  of  Ralph  H.  Beach  of 
SI  Paul.  Minn.,  and  the  peculiar  arrangement  of 
the  carbons  with  reference  to  each  other  is  the 
most  striking  feature  of  the  lamp.  The  arrange- 
ment of  the  carbons  resembles  that  feature  of  the 
Jablochkoff  candle.  They  are  movable  one  from 
the  other  and  their  holders,  and  to  one  of  the 
holders  is  connected  the  core  of  a  solenoid  which 
-  in  the  main  lamp  circuit  The  motion  of  the 
core  of  the  solenoid  moves  the  carbon  holder 


Eight- Whexl  Electric  Cars. — Newark,  N.  J., 
:  jming  to  the  front  in  the  matter  of 
electric  roads.     A  few  days  ago  the  Springfield 
Avennel  Railroad  began  operations,  ur 

cars  of  uni  e  and  elegance.     Each  car 

has  eight  wheels,  and  has  a  carrying  capaci: 
60  passengers      To  one  axle  of  each  truck  is 
geared  a  twenty  horse-power  motor.     The  cars, 
id,  surmounted  the  steep  hills  along  the 
line"  without  an--  -  electric  line 

is  about  to  be  opened  in  Newark,  and  the  cars 
are  models  of  elegance,  being  built  by  the  Pull- 
man Company,  and  upholstered  in  blue  plus 
The  in:  tnings  are  of  polished  mahoganv. 

Electricity  is  to  be  introduced  generally  on  the 
ark  street  railroads. 

An  Explantion. — In  the  article  on  page  2  of 
issue,  headed  "Improved  Dry  Batter 
location  of  the  Crosby  Electric  Company  1 
by  an   error,  made  Boston.     The  head 

e  company  ;  w  York,  not  Boston. 


BEACH  S    ARC    LAMP. 

thus  separating  the  carbons  and  establishing  an 
arc  An  elongated  polepiece  extends  from  the 
solenoid  in  the  direction  of  the  carbon  points, 
and  is  made  flaring  at  its  outer  end  to  repel  the 
arc  and  maintain  it  near  the  tips  of  the  carbon 
points. 

Means  are  provided  in  this  lamp  for  automati- 
cally advancing  the  carbons,  and  there  is  a  short 
circuiting  device  arranged  upon  each  of  the 
carbon  holders.  This  device  is  adapted  to  be 
operated  by  the  movement  of  a  follower  to  the 
carbons  to  close  the  circuit  between  the  carbon 
holders.  _^__^_ 

STANDARD   OHM. 

The  Committee  on  Electrical  Standards,  of 
the  British  Association,  in  its  report  read  at  the 
recent  meeting  at  Leeds,  says,  with  reference  to 
the  Mercurial  Standard  Ohm  : 

The  question  of  the  best  value  to  adopt  for 
the  dimensions  of  a  mercury  column  having  a 
:t  sstance  of  one  ohm  has  been  raised  by  some 
members  of  the  Committee  during  the  year. 
There  is  no  doubt  that  the  column  of  ic6  centi- 
metres adopted  by  the  Paris  Conference  in  1S84 
is  too  short 

After  a  discussion  of  the  results  of  the  most 
recent  observations,  the  following  resolutions 
were  adopted  by  the  Committee  : 

(1)  The  Committee  recommend  for  adoption 
as  a  standard  of  resistance  sufficiently  near  to 
the  absolute  ohm  for  practical  purposes  the  re- 

ance  of  a  column  of  mercury  106.3  cm-  "<n 
length.  1  square  mm.  in  section  at  at  emperature 
of  o°  C. 

(2)  That  for  the  purpose  of  issuing  practical 
.dards  of  resistance   the   number  .9866   be 

adopted  as  the  ratio  of  the  B.A.  unit  to  the 
ohm. 

Thus  the  new  unit  ma}T  be  obtained  from  the 
B.  A.  unit  by  increas:ng  it  in  the  ratio  . 9S66  to 
unity,  or.  to  put  it  differently,  the  specific  re- 
sistance of  mercury  in  B.A.  units  is  taken  as 
•9535  X  10— 4 ,  and  the  length  of  a  column  of 
mercury  which  has  a  resistance  of  one  B.A.  unit 
as  104.97  cm.  The  specific  resistance  of  mer- 
cury in  ohms  is  .9407  x   10 — * . 

Personal. — Mr.  T.  McCoubray  formerly  Se- 
cretary and  Treasurer  of  the  Crocker- Wheeler 
Motor  Co.,  is  now  connected  with  the  Okonite 
Company,  in  this  city. 
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DIRECT  READING  PHOTOMETER.* 


The  object  I  had  in  view  in  designing  this 
ipparatus  was  to  meet  a  want  that  has  been  felt 
)y  electrical  engineers  and  others  interested  in 
he  measurement  of  light,  namely,  a  convenient 
orm  of  apparatus  as  handy  to  manage  as  the 
isual  set  of  measuring  instruments  which  are 
jrovided,  so  as  to  take  its  position  along  with 
he  voltmeter,  the  ammeter  and  the  wattmeter. 

Incandescent  lamps  are  now  made  of  such 
generally  uniform  construction  that  if  we  can, 
ivith  facility,  measure  the  light  produced,  we 
:an  readily  deduce,  for  all  practical  purposes,  the 
imount  of  current  delivered,  and  thereby  deter- 


FIG.     I. 


-PHOTOMETER. 


nine  the  general  efficient  working  of  the  instal- 
ation.  Or,  conversely,  if  we  know  the  current 
m  watts  passing  through  a  glow  lamp,  we  can 
determine  the  suitability  of  the  filament  for  the 
impose  required,  provided  we  can  readily  obtain 
jhotometric  measurements.  The  conditions 
mposed  are,  that  the  instrument  should  be 
sortable,  have  a  range  from  one  candle-power 
:o  that  of  the  electric  arc,  that  the  light  to  be 
measured,  and  that  of  the  standard,  should  be 
;xactly  at  the  same  distance  from  the  screen. 
This  instrument,  Fig.  i,  consists  of  two  discs, 
Jach  pierced  by  two  semi-ring-shaped  windows 
5r  apertures.  1  hese  openings  extend  to  the  half 
:ircle  (180)  ;  both  are  of  the  same  width,  one 
inch  broad.  The  openings  in  the  two  discs  are 
placed  in  reverse  positions  to  one  another,  so 
that  if  one  half  ring  is  opened  to  its  full  extent 
(180),  the  other  half-ring  is  entirely  closed;  or, 

®®# 

FIG.    2.  FIG.    3.  FIG.   4. 

if  the  discs  are  shifted  to  an  intermediated  posi- 
tion, both  apertures  will  be  opened  to  an  equal 
extent — namely,  90.     See  Figs.  2,  3  and  4. 

If,  in  this  position,  the  discs  are  rotated,  it  is 
obvious  that  an  equal  amount  of  light  can  pass 
through  both  rings,  but  if  the  light  to  be 
measured  is  1  to  17  c.  p.,  then  the  angular  length 
of  the  two  apertures  must  bear  a  proportionate 
ratio  in  order  that  the  two  shadows  shall  be  of 
equal  density ;  and  accordingly,  one  aperture 
will  be  open  to  the  extent  of  10  for  the  brighter 
light,  whilst  that  of  the  standard  light  is  opened 
170.  Instead  of  dividing  the  circle  into  the  con- 
ventional 360,  I  divide  the  half  circle  into  2,000 
in  round  numbers.  By  still  farther  shifting  the 
discs,  this  aperture  may  be  entirely  closed  and 
read  up  to  infinity.  The  divisions  of  the  half 
circle  are  numbered  from  left  to  right  and  right 

•Abstract  of  a  paper  by  F.  H.  Varley,  read  before 
Section  A,  British  Institute. 


to  left,  showing  at  once  the  fraction  values  of 
the  angular  extent  of  the  opening  or  arc,  and 
thereby  giving  the  values  of  the  light. 

In  order  to  make  the  discs  turn  one  upon  the 
other,  I  have  devised  a  modification  of  the  Fur- 
gusson  paradox ;  that  is  to  say,  the  discs  are 
carried  by  independent  shafts,  one  of  which  is 
hollow,  to  allow  the  central  axis  to  turn  within 
it ;  at  the  end  farthest  from  the  discs  a  cog  wheel 
is  fixed  to  each  axis.  By  means  of  a  sliding  link 
the  two  wheels  can  be  brought  into  gear  with 
the  axis  also  provided  with  cog  wheels,  each 
being  the  same  diameter,  but  one  is  cut  with  100 
teeth,  whilst  the  other  has  99  teeth.  Thus,  upon 
rotating  the  discs,  each  revolution  of  the  gearing 
wheels  advances  the  discs,  and  so  changes  the 
proportion  of  the  openings,  one  decreasing 
whilst  the  other  increases,  and  vice  versa;  this 
we  can  do  until  the  two  shadows  are  of  equal 
density,  or  approximately  so,  when  the  final 
adjustment  can  be  given  by  hand.  Behind  the 
windows  two  hollow  cones  are  placed  which 
have  their  axes  directed  to  a  point  common  to 
both  (Fig.  5),  but  at  some  distance  in  front  of  the 
discs  where  the  two  shadows  fall  upon  the  screen. 
A.  second  or  back  screen  is  then  placed  at  the 
mouth  of  these  cones,  over  which  it  fits,  and 


FIG.    5. 

effectively  cuts  off  one  light  from  the  other,  so 
that  on  one  side  is,  say,  the  electric  light,  and 
on  the'  other  the  standard  candle.  The  light 
from  both  passes  through  axes  of  their  respective 
cones,  and  through  the  discs,  and  on  to  the 
screen  upon  which  the  shadow  image  is  cast. 

GAS  COMPANIES  AND  ELECTRIC  LIGHT- 
ING. 

Mr.  W.  H.  Preece,  the  English  electrician,  in 
a  recent  paper  on  electric  lighting  said  : 

It  is  surprising  that  gas  administrations  in 
England  have  not  been  more  enterprising  in 
developing  electric  lighting.  In  Vienna,  Rome, 
and  Stockholm,  the  gas  companies  have  estab- 
lished central  stations,  and  the  progress  of  the 
industry  in  these  cities  is  very  great.  The  pro- 
per function  of  gas  is  to  supply  heat,  not  light, 
and  as  a  source  of  power  it  has  a  future  more 
brilliant  than  its  past.  If  it  could  be  supplied 
as  fuel  it  would  remove  the  troubles  of  coal 
transit  and  storage,  of  ash  and  dust  removal, 
of  smoke  and  of  stoking.  It  has  even  been 
shown  that  it  is  cheaper  to  convert  coal  into  gas 
on  the  spot,  and  to  use  the  gas  as  the  source 
of  power,  than  to  apply  the  coal  direct  for  the 
production  of  steam  in  boilers.  The  waste  of 
energy  in  the  use  of  coal  is  enormous.  The 
energy  contained  in  one  pound  of  coal  if  burnt 
in  one  hour  is  theoretically  sufficient  to  supply 
5.6  horse  power  for  that  hour.  The  best  practi- 
cal result  yet  obtained  by  the  steam  engine  is 
scarcely  one  horse  power. 

The  electric  light  is  unquestionably  the  light 
of  the  future.  Its  use  is  advancing  with  leaps 
and  bounds.  Not  only  is  it  naturally  the  pro- 
per source  of  light,  but   economically  it  must 


eventually  supplant  its  rivals.  When  electrical 
energy  is  generally  distributed  through  our 
towns,  and  its  supply  is  continuous,  and  pro- 
perly controlled,  so  that  it  is  always  within  the 
reach  of  all  ;  and  when  means  can  be  devised 
to  wire  up  houses  as  cheaply  as  they  are  now 
fitted  for  gas,  everyone  will  take  it,  not  alone 
for  its  beauty,  but  because  it  is,  above  all,  a 
source  of  health  and  comfort. 


150   MILKS  AN   HOUR. 


It  will  be  remembered  that  Wm.  D.  Marks,  the 
well-known  electrician  of  Philadelphia,  recently 
made  the  statement  that  he  could  build  an  elec- 
tric motor  which  could  draw  a  train  of  cars  from 
Philadelphia  to  New  York  in  36  minutes.  He 
claims  that  on  a  well-constructed  and  straight 
roadbed  he  can  attain  a  speed  of  150  miles  an 
hour.  In  this  connection  the  accompanying 
illustration  taken  from  a  New  York  daily  paper 
will  be  of  interest,  purporting  to  show  the  ap- 
pearance of  Mr.  Marks'  electric  locomotive.  The 
motor  would  be  about  40  feet  long,  and  about 
as  high  as  the  steam  locomotive.  The  wheels 
would  have  insulated  steel  tires  which  would 
conduct  the  current  from  the  rails  through  the 
brushes  at  the  top  of  the  wheels  to  the  motors. 


MARKS     ELECTRIC    LOCOMOTIVE. 

The  railroad  between  the  two  cities  would  be 
divided  into  blocks,  each  being  supplied  with  an 
independent  current.  The  paper  from  which 
we  culled  this  information  states  that  an  ingeni- 
ous feature  of  the  use  of  electricity  as  a  motive 
power,  is  that  in  case  of  accident  or  emergency 
the  supply  can  be  shut  off  from  the  track,  and 
the  motor  brought  to  a  standstill.  We  apprehend, 
however,  that  in  case  of  accident  to  a  train  going 
at  a  speed  of  150  miles  an  hour,  there  would  not 
be  sufficient  time  between  life  and  death  to  shut 
off  the  current. 

THE   TELEPHONE. 


There  are,  in  round  numbers,  475,000  tele- 
phone subscribers  in  the  United  States.  In  Ger- 
many the  telephone  subscribers  are  estimated  to 
number  31,325;  in  France,  9,487;  in  Great 
Britain,  20,426;  in  Russia,  7,585;  in  Italy, 
9,183;  in  Austro-Hungary,  4,200;  in  Spam, 
2,218  ;  in  Portugal,  890;  in  Switzerland,  6,570 ; 
in  Belgium,  4,674  ;  in  the  Netherlands,  2,872  ; 
in  Denmark,  1,837  ;  in  Sweden,  12,864  ;  in  Nor- 
way, 8.390. 

An  effort  was  made  at  Washington  recently  t© 
secure  a  reduction  in  telephone  charges  to  the 
government,  and  to  attain  this  end  an  amend- 
ment was  added  by  the  Senate  to  the  General 
Deficiency  bill  proposing  to  reduce  the  govern- 
ment rate  to  $30  per  annum,  and  provided  that 
if  the  telephone  company  should  decline  to  ac- 
cept that  rate,  the  privilege  of  using  the  streets, 
alleys  and  reservations  in  Washington  for  the 
laying  of  wires  should  be  denied  it.  The  fight 
on  the  company  was  begun  in  the  Senate  by 
Senator  Morgan,  who  presented  the  amendment 
providing  for  a  reduction  in  the  rates,  and  he 
was  assisted  in  his  opposition  by  Senator  Plumb, 
who  thought  it  an  outrage  that  the  government 
and  the  public  should  be  compelled  to  pay  $60 
a  year  for  the  use  of  an  instrument  which  he 
said,  does  not  cost  more  than  $3  or  %\  to  make. 
Hearings  were  given  the  officers  of  the  tele- 
phone company  by  the  House  Committee,  and 
they  had  ample  opportunity  to  show  the  expense 
of  maintaining  the  service  and  give  th«  ir  reasons 
why  the  proposed  reduction  should  not  be  made. 
The  House  thereupon  non-concuned  in  the 
amendment  of  the  Senate,  and  the  conferees  en- 
dorsed their  action.  The  lowest  annual  charge 
for  telephones  in  the  District  is  $60  per  annum. 
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EASTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Oct.    n,  1890. 

C.  E.  Bibber,  of  the  Holtzer-Cabot  Electric  Co. , 
has  gone  west  on  a  two  months'  trip. 

The  chair  shops  of  J.  A.  Dunn  at  Gardiner, 
are  to  be  lighted  by  electricity. 

Mr.  H.  L.  Pierce,  of  the  firm  of  Pierce  Bros., 
Leominster,  Mass..  will  exhibit  the  trolley  wire 
fixtures  of  their  make  at  the  Buffalo  convention. 

An  order  that  the  Btlt  Line  Street  Railway  Co. 
be  authorized  to  extend  the  location  of  its  tracks 
was  laid  upon  the  table  at  a  meeting  of  the  Lynn 
Aldermen,  this  past  week. 

The  overhead  bridge  for  Factory  K  of  the 
Thomson-Houston  Company,  Lynn,  is  being 
built  by  the  Morgan  Engineer  Company  to  ex- 
tend the  length  of  the  building. 

The  New  England  Printing  Telegraph  Com- 
pany are  rapidly  nearing  Boston  with  their  New 
York  line.  The  line  now  extends  from  Wal- 
pole,  Mass.  to  Donelenville,  Conn. 

The  Consolidated  Electric  Manufacturing  Co. 
are  working  night  and  day  yet  cannot  manufac- 
ture the  famous  "H.  G."  socket  fast  enough  to 
fill  their  orders. 

The  first  number  of  "  Bubier's  Popular  Elec- 
trician "  a  monthly  scientific  journal  for  the  ama- 
teur and  the.  public  at  large  has  made  its  ap- 
pearance.    It  is  to  be  published  monthly. 

A  new  movement  is  on  foot  to  establish  an 
electric  railway  in  Hyde  Park.  Capital  has 
already  been  guaranteed  in  Dedham.  Hyde 
Park  and  Boston. 

The  Pittsfield  Electric  Street  Railway  Com- 
pany, has  just  been  incorporated  with  a  capital 
of  $40,000.  The  directors  are  Joseph  Tucker, 
W.  R.  Plunkett,  Alexander  Kennedy,  C.  E. 
Merrill  and  J.  W.  Hull. 

Mr.  G.  H.  Buckminster  of  the  Eastern  Elec- 
trical Supply  and  Construction  Co.  was  in  New 
York  the  past  week  making  extensive  purchases 
of  electrical  goods  for  this  company  who  are 
doing  a  rushing  business. 

L.  F.  Jordan,  of  the  Jordan  Train  Lighting 
Company,  will  attend  the  street  railway  conven- 
tion, at  Buffalo,  and  exhibit  their  system  together 
with  the  "Best"  trolley  hanger,  which  is  con- 
trolled by  this  company. 

Beverly  will  probably  be  the  next  town  in  which 
the  Naumkeag  Street  Railway  will  petition  for 
right  to  erect  poles  and  string  wires  for  their 
electric  system.  The  petition  will  meet  with 
considerable  opposition  but  it  is  generally  believ- 
ed that  the  company  will  grant  the  petition. 

Upwards  of  400  of  the  best  and  most  skilled 
employes  of  the  Thomson-Houston  Electric 
Works,  representing  ever)'  department,  have 
organized.  The  organization  was  nude  under 
the  auspices  of  the  Lynn  Central  Labor  Union. 
The  organization  has  not  yet  received  its  name. 

The  Maiden  Electric  Company  are  now  run- 
ning an  all-night  service  for  incandescent  light- 
ing instead  of  until  12  o'clock  as  heretofore. 
They  have  orders  for  the  wiring  of  houses 
enough  to  keep  their  present  corps  of  employes 
steadily  at  work  for  the  next  six  months. 

C.  J.  Van  Depoele.  of  the  Thomson-Houston 
Company,  has  patented  a  support  and  insulator 
for  suspended  conductors,  the  claim  covering  a 
support  for  suspended  bare  electric  conductors, 
comprising  a  support  sustained  above  the  con- 
ductor and  a  thin  metal  clip  formed  with  sloping 
edges  and  extending  under  the  conductor  and 
secured  to  said  support.  Also  an  under-pressure 
contact  device  for  electric  railways.  It  covers 
a  contact-arm  for  electric  railways,  consisting  of 
a   wooden  trolley-pole  forming  a  strut  and  a 


metal  tie-rod  therefor,  the  tie-rod  being  connect- 
ed at  its  extremities  with  the  extremities  of  the 
wooden  pole  and  one  or  more  intermediate 
braces  connecting  the  tie  with  the  strut.  Also 
a  motor  truck  for  electric-railway  cars.  The 
combination,  with  a  spring-supported  truck- 
frames  and  its  axles,  of  a  support  or  secondary 
frame  secured  to  the  truck-frame  and  extending 
between  the  axles,  an  electric  motor  carried 
wholly  by  the  spring  sustained  support  or  frame, 
and  flexible  connectors  between  the  motor  and 
one  or  both  of  the  axles. 

The  storage  battery  cars  that  have  been  ex- 
perimented with  for  some  months  on  the  street 
railway  of  the  Union  Railway  Company,  in 
Providence,  have  proved  a  failure,  and  they  have 
been  returned  to  New  Yoik.  "The  reason  is," 
said  one  of  the  officials,  "the  storage  cars  are  in 
a  crude  form,  and  they  are  not  perfected  yet  for 
rapid  transit. " 

The  question  of  moving  the  tracks,  electric 
wires  and  poles  of  the  West  End  Railway  Co. 
at  the  lower  end  of  Brookline  street,  in  Cam- 
bridge, was  given  a  hearing  before  the  Board  of 
Aldermen  this  week.  Remonstrance  against  re- 
moval was  made  by  a  large  number  of  promi- 
nent people  and  a  petition  in  opposition,  exten- 
sively signed,  was  presented  to  the  Board.  The 
matter,  after  a  heated  and  amusing  discussion, 
was  referred  to  the  committee  on  bridges. 

Mr.  G.  F.  Curtiss,  of  the  Thomson-Houston 
works  has  gone  to  San  Francisco  to  superintend 
the  installation  of  the  great  electrical  plant  in 
the  Mare  Island  Navy  Yard.  Two  thousand  in- 
candescent lights  are  to  be  put  in  the  shops  and 
some  thirty  arc  lights  will  be  put  in.  The  con- 
tract calls  for  the  completion  of  the  work  in  six- 
months  from  October  1.  W.  J.  P. 

ELECTRICAL    DISPLAY    AT   THE    AMERI- 
CAN INSTITUTE  FAIR. 


The  electrical  display  at  the  American  Insti- 
tute Fair  now  being  held  in  this  city,  is  not  as 
extensive  as  in  former  years.  What  there  is, 
however,  attracts  considerable  attention.  The 
Crosby  Electric  Company,  of  this  city,  have  a 
large  booth  in  which  is  found  an  assortment  of 
the  various  styles  of  their  batteries  now  in  use 
together  with  a  novelty  in  the  shape  of  an  elec- 
trical cigar  lighter.  Mr.  Harry  Randall  .repre- 
sents the  company  and  explains  the  merits  of  his 
goods  to  those  desiring  information. 

Mr.  James  H.  Mason,  the  well  known  manu- 
facturer of  the  Mason  Primary  Batter)-,  has  an 
attractive  and  extensive  exhibit  consisting  of 
cut  outs,  lamps  and  batteries,  for  light,  power 
and  cautery  purposes.  A  number  of  his  improved 
cells  are  on  exhibition,  and  his  displav  is  the 
subject  of  considerable  inquiry  by  visitors  to  the 
fair.  Mr.  Mason  is  represented  by  Mr.  C.  D. 
Seabridge,  who  is  very  successful  in  explaining 
the  valuable  features  of  the  battery  to  all  who 
seek  information. 

The  Tucker  Electrical  Construction  Company, 
of  this  city,  installed  the  Mather  plant  to  furnish 
the  exhibition  with  incandescent  lights.  The 
work  is  not  only  thoroughly  done,  but  artistic 
taste  is  displayed.  The  work  reflects  credit  on 
both  the  Tucker  Company,  as  well  as  the  Mather 
system. 

The  large  number  of  arc  lights  distributed 
throughout  the  building  are  supplied  by  a 
Schuyler  dynamo,  which  is  situated  at  the  rear 
of  the  building  and  attracts  considerable  atten- 
tion from  the  passing  crowds. 

The  Metropolitan  Signal  Company,  of  45 
Broadway,  New  York,  has  quite  an  extensive 
display  of  its  various  modes  of  signalling  and 
communication  between  different  parts  of  build- 
ings. 

Of  course  the  Edison  phonograph  attracts 
widespread  attention.  There  are  quite  a  large 
number  of  them  in  position  to  be  heard  bv  those 
who  desire  to  listen  to  the  music,  speeches,  etc.. 
which  the  cylinders  contain. 


The  Clark  Electric  Company,  of  192  Broad- 
way, snows  one  of  its  arc  lamps  on  a  Mather 
incandescent  circuit,  which  attracts  considerable 
attention.  This  company's  well  known  safety 
devices  are  also  exhibited  and  described  to  all 
who  desire  to  understand  their  use.  The  orna- 
mental art  fixtures  for  interior  lighting  is  also  a 
feature  of  this  exhibit.  Mr.  F.  L.  Haviland 
represents  the  Clark  Electric  Company,  at  the 
Fair. 

SANITARY  ASPECTS  OF  ELECTRIC 
LIGHTING.* 


Light,  however  it  be  produced  artificially,  is 
simply  the  equivalent  of  work  that  has  been 
done  elsewhere.  Whether  it  be  by  the  combus- 
tion of  tallow  or  oil,  by  the  burning  of  coal  or 
of  gas,  by  the  glowing  of  a  fine  wire,  or  the 
formation  of  the  brilliant  arc,  energy  has  been 
expended  somewhere,  to  be  transferred  and  re- 
produced in  some  other  place  in  the  form  of 
light.  The  great  principle  of  the  conservation 
of  energy  teaches  us  that  the  amount  of  energy 
in  the  universe  is  a  fixed  quantity,  that  it  can  be 
neither  created  nor  destroyed,  that  it  can  only  be 
transferred,  and  that  any  expenditure  of  energy 
—  work  done  —anywhere  is  the  equivalent  of 
energy  utilized  somewhere  else.  The  rate  at 
which  this  energy  is  expended  is  called  power, 
and  the  amount  of  power  which  we  foolishly  call 
a  horse-power,  and  which  we  roughly  imagine 
to  be  equivalent  to  the  power  exerted  by  a  horse 
in  drawing  a  load  along  a  road,  is  competent  to 
produce  an  amount  of  light  which  is  very  simphr 
measured.  Our  standard  of  light  is  the  light 
given  by  a  No.  6  sperm  candle,  burning  120 
grains  per  hour.  Now  the  energy  of  one  horse- 
power constantly  expended  will  give  by  the  aid  ol 

Tallow     the  light  of  6  candles 

Sperm      "  8.7     " 

Oil  "  9 

Gas  "         13         " 

Electric  current — Glow        "      248        " 
"  Arc  "  1,492        " 

The  results  to  the  air  of  these  different  modes 

of  producing  artificial  illumination  are  well  shown 

by  the  following  table  : — 

Products  0/  Combustion  in  developing  100  candles 
per  hour. 

Carbonic 
IUuminant.  Quantity  Consumed.     Acid  pro- ,.  ater     Heat. 

duced.     %aP°r- 
lbs.  cub.  ft.        lbs.      Calories, 

Tallow  ....  2.2               51.2  2.3  9,700 

Sperm 1.7             41.3  2.0  7,960 

Oil 1.3              33.6  1.8  7,200 

Gas 56  cub.  ft.  40. 3  2.5  12,150 

Electricity..  (Coal)  2.2  lbs.         o  o  257 

Thus  we  see  how  very  much  more  efficient 
electricity  is  than  any  other  agent  for  the  produc- 
tion of  light. 

The  great  hygienic  advantage  of  the  electric 
light  when  illumining  our  dwellings  and  our 
workshops,  is  not  that  it  purifies  the  air,  but  that 
it  prevents  the  air  from  being  vitiated  by  the  in- 
troduction into  it  of  the  products  of  combustion, 
such  as  carbonic  acid,  carbonic  oxide,  sulphurous 
oxide,  &c.  :  it  prevents  the  air  from  being  weak- 
ened by  the  abstraction  of  oxygen,  and  it  pre- 
vents it  from  having  its  temperature  raised  by 
undue  radiation,  and  by  throwing  into  it  heated 
gases. 

Electric  Cars  in  Lfeds. —  The  Thomson- 
Houston  Company  has  offered  to  equip  a  section 
of  line  in  Leeds  with  electric  cars,  and  pay  a 
nominal  rent  of  iod  guineas  a  year.  If.  on  the 
expiration  of  two  years,  the  Corporation  decides 
to  adopt  electricity  as  the  motive  power  upon 
the  tramways,  it  will  be  able  to  take  over  the 
concern  from  the  American  company  at  a  valua- 
tion. This  will  be  no  doubt  favorably  considered 
by  the  Highways  Committee. — London  Electri- 
cal Rei-ieii: 


*  Abstract  of  paper  read  by  W.  H.  Preece.  before  the  Sanitary 
Institute  at  Brighton,  England. 


THE    ELECTRIC,  AGE. 


OPENING  OF  A  NEW  SUPPLY  HOUSE. 

On  Monday,  October  Oth,  the  new  electrical 
supply  house  of  Alexander,  Barney  and  Chapin, 
No.  20  Cortlandt  street,  this  city,  was  formally 
opened.  Invitations  had  been  sent  out  several 
days  previously  to  the  friends  of  the  firm,  indi- 
vidually and  collectively,  to  be  present  at  the 
opening,  at  which  a  hearty  reception  would  be 
accorded  to  all.  The  entire  day,  of  course, 
was  given  up  to  social  intercourse,  and  business 
was  laid  aside  for  the  day.  Hundreds  of  well- 
known  electrical  people  called  to  extend  con- 
gratulations to  the  firm  and  wish  them  abundant 
prosperity.  In  the  rear  of  the  spacious  store 
an  elegant  collation  was  served  to  callers.  The 
menu,  which,  for  originality,  surpasses  anything 
we  have  ever  seen,  was  as  follows  : 

MENU. 


OYSTERS. 

Neutral  Points. 

SO  IPS. 

Crowfoot  Zinc.       Carbon.       Blue  Vitriol. 

FISH. 

Pikes.        Poles.         Nippers. 

ALEXITE BEST     VINTAGE. 

ENTREES. 

Monkey-Wrench.  Pony  Magnetos.  Turtle  Gong. 

ROASTS. 

Joints,  Insulated.      Spring  Jack.      Buzzer. 

EXTRA     DRY     BATTERY. 
DESSERT. 

Automatic  Drops.  Cones.  Maple  Balls. 

COFFEE. 

Porous  Cups — no  grounds. 

CIGARS. 

Electric  Club. 

How  the  articles  mentioned  can  be  cooked 
so  as  to  completely  disguise  their  real  nature, 
and  be  made  so  palatable,  is  indeed  a  triumph 
of  culinary  art.  Monkey-wrenches  and  pike 
poles  went  down  hundreds  of  throats  without 
encountering  any  resistance  whatever,  and  if 
there  was  any  tendency  to  over-heating,  the 
parts  were  liberally  lubricated  with  Alexite  and 
an  extra  dry  battery  or  two.  One  person  thought 
he  had  a  hair  in  his  mouth  from  the  butter  but 
it  turned  out  to  be  nothing  more  than  a  coil  of 
Okonite  wire,  the  end  of  which  had  got  caught 
in  his  teeth. 

The  lunch  was  artistically  gotten  up  by  Mr. 
Stadler,  the  steward  of  the  Electric  Club.  On 
the  front  of  the  card  of  invitation  was  the  very 
app  opriate  quotation  from  the  Merchant  of 
Venice,  "Sir,  you  are  very  welcome  to  our 
house, 'and  the  sentiment  was  literally  true  in 
its  modern  adaptation.  All  comers  were,  in- 
deed, truly  and  heartily  welcomed  by  the  mem- 
bers of  the  firm,  and  felt  at  home  and  among 
friends  as  soon  as  the  threshold  was  crossed. 
As  each  one  entered  he  was  invited  to  register 
his  name  and  address  in  a  book  which  the  firm 
intends  to  keep  as  a  permanent  feature  of  the 
business. 

Their  establishment  will  be  an  electrical 
headquarters  and  exchange,  and  all  electrical 
people  from  out-of-town  will  be  welcome  to 
make  this  place  their  headquarters.  The  register 
will  be  constantly  kept  open  for  the  record  of 
the  names  of  visitors.  It  is  similar  to  a  hotel 
register,  and  if  any  one  desires  to  know  whether 
Mr.  So  and  So  is  in  town,  all  he  has  to  do  is  to 
consult  the  "A.  B.  C."  register. 

Having  thus  discussed  the  social  feature  of 
the  opening  we  will  now  consider  it  from  a 
business  standpoint. 

While  a  great  many  goods  remained  unpacked, 
the  shelves  and  cases  were  well  filled.  All  the 
goods  were  displayed  in  a  very  effective  man- 
ner, which  fact  was  favorably  commented  on. 
The  firm  evidently  believe  that  artistic  display 
of  their  goods  will  create  a  good  impression. 


And  so  it  does,  for  it  indicates  order  and  busi- 
ness. 

The  firm  carries  an  extensive  line  of  Queen 
and  Co.  's  goods,  which  have  a  great  reputation 
for  accuracy  and  fine  workmanship.  One  of  the 
first  orders  received  by  the  firm  on  opening  day 
was  for  Queen  &  Co.  s  instruments,  to  the  value  of 
$350.  Such  an  order  as  this  is  a  strong  testi- 
monial of  confidence  in  the  firm  and  in  Queen 
&  Co.'s  instruments. 

To  enumerate  the  goods  the  new  firm  will 
handle  would  require  a  volume.  Everything  in- 
timately or  remotely  connected  with  electricity 
may  be  found  at  their  place,  and  the  house  will 
carry  a  complete  line  of  central  station  supplies, 
including  oils,  packings  and  engine  supplies. 

The  show  windows  were  very  attractive  with 
the  artistic  arrangement  of  the  goods  therein, 
and  within  the  store  the  general  effect  was  most 
pleasing.  Each  member  of  the  firm,  Alexander, 
Barney  and  Chapin,  was  present  all  day  receiving 
callers  and  congratulations,  and  made  things 
as  pleasant  as  possible  for  their  guests.  Mr  A. 
B.  Smith,  the  well-known  electrical  expert,  has 
charge  of  the  electric  light  department  of  the 
new  firm,  and  this  branch  of  the  business  is  cer- 
tainly in  good  hands. 

The  location  of  the  store  is  a  very  advantage- 
ous one,  being  in  the  heart  of  the  business  sec- 
tion of  the  city  and  convenient  to  all  of  the  rail- 
road ferries.  The  store  is  handsomely  finished  in 
ash,  and  altogether  is  one  of  the  finest  situations 
that  could  be  found  anywhere  for  such  a  busi- 
ness. 

The  firm  has  a  great  many  friends  and  they  all 
join  in  congratulations  and  wishes  for  a  prosper- 
ous career. 

PATENTS. 

Commissioner  of  Patents,  C.  E.  Mitchell,  re- 
cently submitted  his  report  for  the  fiscal  year 
1889-1890  to  the  Secretary  of  the  Interior.  The 
most  important  part  of  the  Commissioner's  re- 
port is  that  portion  in  reference  to  the  limitation 
of  patents.     He  says  : 

It  is  provided  by  section  4887  of  the  Revised 
Statutes  that  every  patent  granted  for  an  inven- 
tion that  has  been  previously  patented  in  a 
foreign  country  shall  be  so  limited  as  to  expire 
at  the  same  time  with  the  foreign  patent,  or  if 
there  be  more  than  one,  at  the  same  time  with 
the  one  having  the  shortest  term .  It  is  believed 
that  this  section  was  intended  to  prevent  foreign 
applicants  from  obtaining  patents  in  the  United 
States,  of  longer  duration  than  the  home  patents 
previously  taken  out  by  them.  Owing,  however, 
to  the  unfortunate  language  employed  in  the 
statute,  the  courts  have  not  been  able  to  limit 
its  construction  to  its  intended  scope  and  pur- 
pose. Its  practical  effect  at  the  present  time  is 
to  impose  a  penalty  upon  American  inventors 
who  patent  their  inventions  abroad  before  their 
domestic  patents  are  granted.  There  can  be  no 
sound  reason  for  thus  discriminating  against  the 
American  inventor  who  patents  his  invention 
abroad.  All  persons  competent  to  judge  in 
the  matter  agree  in  the  conclusion  that  section 
4887  of  the  Revised  Statutes  should  be  modified 
so  as  to  prevent  a  foreign  patent  previously  ob- 
tained from  affecting  the  duration  of  the  Ameri- 
can grant  to  the  same  inventor  for  the  same  in- 
vention. It  should  be  added  that  byno  method 
can  the  Patent  Office  always  satisfy  itself  whether 
a  foreign  patent  has  been  obtained  or  not.  An 
application,  for  instance,  may  be  pending  in  the 
British  Patent  Office  six  months  and  may  be- 
come a  patent  two  days  in  advance  of  the  date 
of  the  American  grant  to  the  same  inventor  for 
the  same  invention.  In  such  a  case  the  Ameri- 
can patent  should,  according  to  the  provisions 
of  the  statute  referred  to,  expire  at  the  end  of 
fourteen  years  from  the  date  of  the  foreign  ap- 
plication, that  being  the  date  on  which  the 
foreign  patent  would  expire.  But  this  Office 
can  have  no  legal  evidence  that  such  a  patent 
has  been  granted,  nor  can  it  ordinarily  obtain 
any  information,  hearsay  or  otherwise,  upon  the 


subject.  Indeed,  the  foreign  patent  may  be 
granted  after  the  American  patent  has  been 
printed  and  before  its  signature,  and  even  in 
that  case  the  American  grant  is  limited  by  the 
duration  of  the  foreign  term. 

Again,  the  change  proposed  should  be  made, 
in  order  that  the  American  inventors  may  have 
the  benefit  of  the  provisions  of  the  International 
Union  for  the  Protection  of  Industrial  Property, 
of  which  union  the  United  States  is  a  member. 
By  the  terms  of  that  Union,  persons  who  have 
made  applications  for  patents  in  one  of  the  States 
constituting  the  union  may  within  a  definite 
period  apply  for  a  patent  upon  the  same  inven- 
tion in  the  other  countries  belonging  to  the 
union  without  being  prejuiced  by  intermediate 
acts,  such  as  the  publication  or  use  of  the  patented 
article.  The  period  now  fixed  for  that  purpose 
is  six  months,  an  additional  month  being  allowed 
to  countries  beyond  the  sea,  thus  giving  the 
citizens  of  the  United  States  seven  months  from 
the  filing  date  of  their  domestic  applications  with- 
in which  to  apply  abroad  without  the  loss  of  any 
rights  existing  at  the  date  of  the  American  appli- 
cation ;  but  it  is  by  no  means  an  unusual  thing' 
for  the  American  application  to  be  much  more 
than  seven  months  in  maturing  into  a  patent.  In 
a  great  many  cases  interference  proceedings 
arise  with  other  applications  or  prior  patents. 
Sometimes  several  patties  are  involved  in  a  con- 
test for  priority  and  a  complicated  trial  results, 
extending  over  an  unfoitunately  long  period  of 
time.  In  all  such  cases  the  American  inventor 
must  be  deprived  of  the  benefits  designed  to 
result  from  the  Union  for  the  Protection  of  In- 
dustrial Property,  or  he  must  apply  foi  a  foreign 
patent  within  the  treaty  period  of  seven  months. 
In  case  he  elects  to  accept  the  latter  alternative, 
his  foreign  application  is  likely  to  mature  into  a 
patent  before  the  obstacles  to  the  granting  of  the 
American  patent  are  removed,  in  which  case  sec- 
tion 4887  applies  and  limits  the  duration  of  the 
American  patent,  besides  making  it  almost  im- 
possible to  tell  when  the  shortened  term  will 
expire. 

In  referring  to  the  clerical  force  in  the  Patent 
Office,  the  Commissioner  says  : 

The  present  force  of  the  Patent  Office  is  in- 
adequate. I  have  no  reason  to  believe  that  the 
great  increase  in  the  amount  of  work  done  dur- 
ing the  past  year  has  been  accompanied  by  any 
deterioration  in  its  quality.  On  the  contrary,  I 
believe  that  such  is  not  the  fact.  At  the  same 
time  it  must  be  admitted  that  the  pace  kept  up 
in  the  Patent  Office  now,  as  during  all  recent 
years,  is  inconsistent  with  that  high  degree  of 
care  in  conducting  examinations  which  the 
patent  system  calls  for.  The  Government  under- 
takes on  behalf  of  the  inventor  not  only  to  give 
him  a  patent  if  his  improvement  is  new  and  use- 
ful, but  to  conduct  a  painstaking  examination 
in  order  to  ascertain   what  the   fact   is  in  that 

regard. 

*  *  ^  *  *  *  * 

There  can  be  no  excuse,  excepting  inadequacy 
of  force,  for  failure  to  make  the  examinations 
thorough  and  exhaustive,  and  inadequacy  of 
force,  though  it  may  excuse  the  Patent  Office,  is 

no  excuse  for  the  Government. 

*  *  *  *  *  *  * 

Because,  then,  of  the  large  increase  in  the 
number  of  applications  for  patents,  and  because 
of  the  necessity  of  more  deliberate  and  exhaustive 
examination,  and  because  of  the  fact  that 
American  inventors  are  already  paying  the 
necessary  expenses,  I  recommend  a  substantial 
increase  in  the  examining  corps  of  the  Patent 
Office.  

Correction. — In  the  article  headed  "Primary 
Batteries,"  on  page  12  of  our  issue  of  Octo- 
ber 4th,  the  name  "  Masuris"  was  a  misprint  for 
Mason.  It  should  have  read  "  the  celebrated 
James  H.  Mason  Primary  Batteries,"  etc.  These 
batteries  are  first-class  ones,  and  Mr.  Mason  and 
not  Mr.  "  Masuris"  is  entitled  to  al]  the  credit 
for  producing  a  primary  battery  that  has  many 
valuable  features  and  no  objectionable  ones. 
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BELT   DRIVING. 

The  following  hints  on  belt  driving  are  given 
by  a  prominent  firm  in  Glasgow.  Scotland,  who 
are  makers  of  belts.  They  will  be  found  valu- 
able to  electric  light  station  engineers,  as  satis- 
factory lighting  depends  largely  upon  the  true 
running  ot  the  dynamo  belt 

Before  starting  any  new  belt-driving  arrange- 
ment, a  thorough  examinaiion  of  the  shafting 
and  pulleys  should  be  made.  All  ought  to 
come  under  the  test  of  the  measuring-rod,  the 
plumb,  the  level  and  square,  because  the  best 
engineering  is  sometimes  disarranged  by  the 
subsiding  of  the  mason-work.  We  have  found 
in  our  experience  that  the  pulleys  are  so  hung 
on  the  shafting  as  so  remove  the  periphery  from 
the  cente  of  the  pulley  to  one  of  the  sides,  with 
the  result  that  when  a  start  is  made  the  belt 
seeks  the  highest  point,  and  will  travel  off  the 
pulley.  We  h*ve  aUo  found  that  shafts  which 
are  not  perfectly  parallel  have  the  same  effect  on 
the  pulleys  and  belt.  The  verv  smallest  depar- 
ture from  truth  upon  a  shaft  will  make  a  consid- 
erable change  upon  the  face  of  a  pulley  of  large 
diameter  hung  upon  that  shaft 

All  ordinary  pulleys  up  to  twelve  inches  broad 
should  have  a  round  or  curve  of  not  less  than 
one  eighth  of  an  inch  ;  others,  ranging  up  to 
twenty-four  inches  brt>ad,  should  have  a  curve  of 
not  less  than  five-thirty  seconds  of  an  inch ; 
while  the  curve  for  such  as  are  over  twenty-four 
inches  broad  should  not  be  less  than  one  fourth 
inch.  For  pulleys  twelve  inches  in  diameter  and 
under,  running  at  very  high  speeds,  the  curve 
ought  not  to  be  less  than  double  the  foregoing. 

Main  driving  belts  save  expensive  breakdowns, 
the  rumbling  noise  of  gears,  costly  foundaiions, 
and  the  continual  application  of  wheel  grease. 

Belting  is  a  soft  and  most  elastic  transmitter 
of  engine  power.  It  is  also  the  most  economi- 
cal and  satisfactory  driver. 

A  main  driving  belt  transmits  power  in  giant 
form,  and  without  loss. 

Textile  ropes  waste  engine  power.  Each  rope 
pulls  for  itself  As  a  body,  such  ropes  work  with 
unequal  strain  and  traveling  speed. 

Every  inch  in  width  of  good  double  leather 
belting,  traveling  at  500  feet  per  minute,  will 
transmit  one-horse  power. 

Every  inch  in  width  of  good  single  leather 
belting,  traveling  at  800  feet  per  minute,  will 
transmit  one-horse  power. 

A  comfortable  working  strain  for  a  single  belt 
is  about  fifty  pounds  fur  every  inch  of  breadth, 
and  for  a  double  belt  eighty  pounds. 

One  or  more  belts  running  independently  on 
the  top  of  another  will  add  much  to  the  transmis- 
sion of  power. 

A  belt  running  with  the  flesh  side  next  the 
pulley  will  wear  longest,  because  it  is  working 
according  to  the  natural  growth  of  the  hide. 

A  smooth  and  elastic  driving  face  can  be  put 
on  the  flesh  side  of  the  belt  by  painting  it  over 
several  times  with  a  preparation  made  for  the 
purpose. 

If  the  slack  side  of  a  main  driving  belt  runs  in 
wave  form,  it  is  certain  that  the  engine  is  getting 
more  >team  on  one  side  of  the  piston  than  on 
the  other. 

A  badly  balanced  pulley,  running  at  a  high 
speed,  will  impart  an  unsteady  motion  to  the 
belt  running  on  it  The  machine  so  driven 
makes  bad  work. 

Fianged  pulleys  destroy  many  good  belts.  A 
proper  rounded  pulley  will  retain  the  belt  on  the 
centre.  A  belt  ought  only  to  have  contact  with 
the  pulley  face. 

A  heated  bearing  will  throw  ropes  out  of  the 
grooves  or  cause  belts  to  leave  the  pulleys, 
sometimes  leading  to  an  expensive  breakdown. 

When  a  pulley  has  the  appearance  of  polished 
silver,  then  be  sure  the  belt  i-  slipping.  An  ap- 
plication of  belt  grease  is  needed  to  cure  this. 

The  driving  side  of  a  belt  should  be  kept 
clammy.  The  belt  will  then  run  back  without 
slip. 


A  belt  slips  only  when  it  gets  too  heavy  a  load 

to  drive,  or  when  it  gets  dry  and  out  of  condition. 

When  a  belt  gets  saturated  with  waste  oil,  an 

application   of  ground   chalk  will  soon  absorb 

the  oil  and  make  the  belt  workable. 

Belting  having  joints  cemented  only  is  quite 
as  good  as  if  the  belt  were  formed  of  solid  leather 
from  end  to  end.  It  lasts  much  longer  and 
drives  better  than  when  cut  up  with  sewing. 

Belts  running  over  pulleys  of  small  diameter 
at  high  speeds  ought  to  be  as  thin  and  as  wide 
as  possible.  Orange-tan  leather  of  uniform 
thickness  answers  remarkably  well. 

Thin  belts,  as  wide  as  possible,  give  by  far  the 
best  results  working  vertically.  A  thick  vertical 
belt  will  not  long  hug  the  pulleys. 

Orange-tan  belting,  either  double  or  single, 
works  much  steadier  than  any  other  class  for 
long  di-tance  driving. 

Orange-tan  leather  makes  the  best  belt  for 
running  at  high  speeds  being  light,  tough  and 
almost  without  stretch. 

For  machinery  requiring  the  continuous  shift- 
ing of  the  belt,  single  ox-hide  or  orange-tan 
leather  is  too  thin  ;  but  double  ox-hide  is  highly 
recommended. 

Giraffe-hide  belting,  made  of  oak  or  orange- 
tan  leather,  is  from  three-eighths  of  an  inch  to 
five-eighths  of  an  inch  thick,  very  strong,  and 
suitable  to  belts  that  have  to  be  often  shifted, 
such  as  driving  self-acting  mules,  circular  saws, 
iron  planers,  etc. 

A  cross  belt  should  not  be  put  on  the  pulleys 
in  such  a  way  as  to  cause  the  ends  of  the  splice 
to  meet  at  the  place  of  crossing.  If  so,  the  joints 
will  soon  tear  up. 

The  cushion  of  air  retained  between  the  pulley 
and  a  flat  belt  prevents  perfect  grip.  By  using 
leather-link  belting  there  is  no  slip,  as  the  air 
escapes  between  the  links. 

Leather  chain  belting,  cut  from  the  butt,  when 
made  to  suit  the  round  of  the  pulley,  will  trans- 
mit from  twenty-five  to  thirty  per  cent  more 
power  than  a  flat  belt. 

Chain  belting,  made  of  orange-tan  butt  leather, 
is  very  suitable  for  all  sorts  of  drives.  For  run- 
ning electric-lighting  plant,  engineers'  tools  and 
wood-cutting  machinery,  it  beats  all  others. 

Pulleys  on  which  leather-link  chain  belting  is 
working  very  soon  assume  a  dull  lead  color,  in- 
dicating that  there  is  no  loss  from  slip. 

For  quarter  twisting  driving,  and  working  on 
tapered  cones,  the  patent  thick-sided  leather 
chain    belt  is  proving  a  very  great  success. 

Orange-tan  leather  rope,  one  inch  square,  run- 
ning at  3,000  feet  per  minute,  on  pulleys  not 
less  than  four  feet  in  diameter,  will  transmit  40- 
horse  power. 

Long-staple  cotton  belting  works  very  satis- 
factorily in  warm  climates,  paper  mills,  wet 
spinning-mills  and  dyeworks,  and  for  outside 
driving  in  all  weathers.  It  is  almost  without 
stretch. 

Llama-hair  belting  is  the  strongest  hair  belt 
made,  and  is  most  suitable  for  warm  climates 
wet  atmospheres.     It  is  non-extensible. 

For  outside  driving,  Llama-hair  and  cotton 
belting  require  no  other  covering  than  a  coating 
of  boiled  oil  painted  over  them  now  and  again. 
A  circular  saw  belt  ought  not  to  be  narrower 
than  one-fourth  of  the  diameter  of  the  saw.  The 
spindle  pulley. should  be  as  great  in  diameter  as 
the  width  of  the  belt. 

Do  not  grudge  an  extra  inch  of  belt  where 
there  is  pulley  width. 

Belts  should  have  pulleys  of  as  large  diameter 
as  possible  to  work  upon. 

A  good  machine  is  most  valuable  when  driven 
by  a  proper  belt. 

An  overworked  belt  gives  much  vexing  trouble, 
and  wastes  more  money  than  can  readily  be 
counted. 

An  underworked  belt  never  ruffles  the  temper 
of  its  owner.  The  volume  of  its  work  is  constant 
and  steady. 

Good  belting  keeps  the  machine  fully  employ- 
ed. 


Cheap  belting,  so  called,  is  as  unsatisfactory 
for  heavy  work  as  cheap  boots  are  for  heavy 
weather. 

Never  allow  dust  to  cake  upon  the  pulley  or 
belt.  The  lumps  so  formed  prevent  the  belt  from 
having  proper  pulley  contact. 

When  a  belt  breaks  from  fair  strain,  bursts 
nearly  straight  across  at  the  weakest  part  When 
a  belt  is  broken  diagonally  across  the  solid  lea- 
ther, then  be  sure  it  is  torn  by  something  else 
than  fair  strain. 


ELECTRIC   LIGHTING   IN   ENGLAND. 

The  progress  of  electric  lighting  in  England 
has  been  very  much  checked  by  inordinate  spec- 
ulation, and  by  terrible  failures  in  some  of  the 
earlier  work  done.  There  is  something  very 
captivating  in  the  practical  applications  of  elec- 
tricity, and  something  romantic  in  its  mystery. 
The  neophyte  has  rushed  into  it  with  remarkable 
fervor,  and  the  lessons  of  failure  have  in  con- 
sequence been  very  severe.  The  users  of  the 
light  have  also  been  paying  heavily  for  the 
education  and  experience  of  amateur  tradesmen 
and  inexperienced  contractors,  and  have  neglect- 
ed to  avail  themselves  of  the  professional  services 
of  the  experienced  electrical  engi  eer.  People 
who  would  not  build  houses  without  the  aichi- 
tect,  nor  construct  bridges  without  the  engineer, 
nor  make  their  wills  without  the  lawyer,  rush 
wildly  into  the  use  of  electricity  without  any 
professional  assistance,  where  above  all  things, 
experience  and  knowledge  are  essential  to  pi  event 
disaster  and  disappointment  Large  installations 
have  been  completed  without  specifications  to 
guide  the  contractor,  and  without  inspection  to 
see  that  the  work  has  been  properly  done. 
The  user  has  paid  violently  for  his  temerity,  and 
fires  and  accidents  have  been  the  result.  The 
heavy  price  of  wiring  a  rented  house,  and  the 
expensive  character  of  the  fittings  proposed,  have 
deterred  many  from  adopting  the  light,  even 
when  it  is  within  their  reach.  Highly  insulated 
wire  is  unfortunately  expensive.  All  cheap  wires 
are  nasty  and  dangerous.  There  is  nothing 
that  becomes  the  electric  light  better  than 
simplicity,  and  its  effect  is  frequently  marred 
by  elaborate  brass  work.  It  possesses  also  most 
active  and  widespread  opponents,  both  in  oil 
and  gas — opponents  who  have  benefitted  by  its 
introduction,  and  who  are  not  slow  to  profit  by 
its  advance.  The  improvements  in  gas  and  oil 
lamps  are  as  marked  as  the  advancements  in 
electric  light,  and  as  means  of  artificial  il  umina- 
tion  alone — that  is  as  far  as  light  giving  power 
is  concerned — there  is  little  choice  between  the 
three.but  oil  and  gas  cannot  lose  those  elements 
of  discomfort  and  ill-health  which  differentiate 
them  from  the  cool  and  pure  glow  lamp. — Lon- 
don Electrical  Review. 


Water  Power  for  Electric  Light  Plant. — At 
Innsbruck,  Austria,  there  is  in  course  of  con- 
struction a  central  station  to  be  run  by  water 
power.  The  following  facts  in  connection  with 
this  installation  will  be  of  interest:  There  is  a 
waterfall  at  Muehlau,  near  Innsbruck,  c-pab'e 
of  furnishing  a  maximum  of  600  H.P.  The  fall 
is  117  metres,  giving  a  pressure  upon  the 
turbines  of  about  11.5  atmospheres.  The  water 
is  led  through  pipes,  350  millimetres  in  diameter, 
to  a  pair  of  vertical  turbines  of  160  H.P.  each. 
These  turbines  run  at  250  revolutions  per  minute, 
and  are  coupled,  direct,  to  two  alternat  rs.  each 
capable  of  producing  40  amperes  with  2, coo 
volts.  There  are  two  exciters  running  at  700 
revolutions  per  minute,  giving  60  amperes  and 
1 10  volts.  The  present  capacity  is  2,000  lamps 
of  16  C.P.  each.  The  high  tension  current  is 
carried  on  overhead  conductors  (eieht  mm. 
diameter)  to  a  distance  of  about  four  kilometres 
till  it  reaches  the  outskirts  of  the  town  of  Inns- 
bruck: from  there  the  current  is  distributed 
through  a  concentric  main  5.86  kilometres  in 
length. 
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WESTERN  NOTES. 


NEW  YORK  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IOOI  OPERA  HOUSE  BLOCK, 

Chicago,  Oct.  n,  1890. 

Mr.  W.  P.  Adams,  general  manager  of  the 
Western  Power  Construction  Company,  left  town 
Wednesday  for  a  week's  trip  to  New  York  and 
Boston. 

The  Western  Power  Construction  Company 
have  closed  a  contract  with  the  Chicago  Edison 
Company  for  the  placing  of  another  200-horse 
power  engine  in  their  station.  This  will  make 
the  seventh  engine  of  this  capacity  installed  for 
the  Edison  Company  by  the  Western  Power  Con- 
struction Company. 

The  Mcintosh  Battery  and  Optical  Company 
have  a  large  and  attractive  exhibit  at  the  Inter- 
State  Exposition  in  this  city.  A  prominent 
feature  of  their  exhibit  is  a  handsome  electro- 
medical cabinet.  Other  electrical  features  are 
electro-static  induction  machines,  medical  bat- 
teries, testing  instruments,  etc. 

The  Chicago  Electric  Transit  Company  has 
been  formed  with  a  capital  stock  of  $12,000,000. 
Incorporators :  J.  M.  Hannahs,  W.  H.  Powell 
and  G.  W.  Stanford.  This  company  proposes 
the  building  of  an  extended  elevated  elect)  ic 
railway  from  the  Chicago  River  over  the  north- 
ern portion  of  the  city,  and  also  extending  its 
operations  to  the  district  south  of  the  river.  Mr. 
Hannahs,  the  promoter  of  the  enterprise,  says 
that  as  soon  as  a  franchise  has  been  secured 
from  the  council,  plenty  of  money  will  be  forth- 
coming to  make  the  road  a  reality. 

The  Central  Electric  Company  are  decorating 
their  handsome  store  with  a  fine  line  of  high 
class  electroliers  and  single  brackets.  This  de- 
partment of  their  immense  business  is  becoming 
a  very  important  one  and  the  most  fastidious 
taste  in  this  line  can  be  satisfied  by  examining 
their  stock  of  these  goods.  The  Central  Elec- 
tric Company  have  made  advantageous  arrange- 
ments to  furnish  telegraph,  telephone  and  elec- 
tric light  poles  at  the  lowest  market  rates,  having 
established,  here  in  Chicago,  a  yard  where  they 
will  keep  on  hand  a  full  stock  at  all  times. 

When  the  Central  Electric  Company  moved 
into  its  present  quarters,  116  and  118  Franklin 
street,  last  January,  it  was  thought  that  the  im- 
mense floor  space  would  be  sufficient  for  a 
healthy  increase  of  the  business  for  five  years,  at 
least,  but  in  less  than  six  months  they  have  been 
crowded  for  storage  room  and  have  had  to  go 
outside  to  obtain  relief.  This  is  evidence  of  the 
immense  growth  in  the  electrical  business  gene- 
rally, but  it  is  particularly  expressive  of  the  suc- 
cess of  the  Central  Electric  Company.  It  is  not 
hard  to  account  for  this  success,  as  a  glance 
through  the  establishment  will  show  any  one  at 
all  familiar  with  the  technique  of  the  business 
that  the  Central  have  gathered  to  themselves  a 
list  of  high  class  specialties  that  are  in  constant 
demand  and  could  not  help  making  any  con- 
cern of  healthy  business  methods  grow.  The 
personnel  are  men  of  tried  merit  and  experience 
in  the  business  and  attend  closely  to  the  needs 
of  their  patrons  and  deserve  success.  The  orders 
received  for  Okonite  wire  by  the  Central  Elec- 
tric Company,  within  the  past  week,  have  been 
greater  than  ever  before  in  the  history  of  the 
business,  and  this  speaks  volumes  for  this  excel- 
lent and  unsurpassed  wire,  as  there  have  sprung 
up  many  competitors  that  have  attempted  to 
challenge  Okonite,  but  Okonite  still  maintains 
its  lead  and  high  prestige.  F.  M.  I. 


Electricity  on  Elevated  Railroads. — In  a 
recent  interview  with  Jay  Gould  on  the  subject 
of  rapid  transit,  that  gentleman  very  significantly 
remarked  that  "experiments  with  electricity  as 
a  motive  power  are  progressing  and  it  seems  a 
question  of  comparatively  short  time  when  it 
will  be  adopted  on  the  elevated  railroads. " 


The  John  Stephenson  Company  will  be  most 
ably  represented  at  the  convention  by  two  of  its 
enterprising  salesmen. 

The  new  electrical  supply  firm  of  Alexander, 
Barney  and  Chapin,  at  20  Cortlandt  street,  are 
engaged  in  the  preparation  of  a  catalogue  of 
their  goods,  which  will  be  ready  for  distribution 
soon. 

Dr.  S.  S.  Wheeler  delivered  an  interesting 
lecture  on  "Every  Day  Uses  of  Electricity," 
before  the  Harlem  branch  of  the  Young  Men's 
Christian  Association,  on  Saturday  night,  Octo- 
ber nth. 

James  Collier,  ex  manager  of  the  Union  Square 
Theatre  in  this  city,  has  patented  an  electiical 
device,  of  which,  it  is  said,  Mr.  Edison  has  given 
his  approval.  The  invention  is  a  sort  of  con- 
tinuous magic  lantern,  and  when  in  operation 
projects  pictures  one  after  another  on  a  properly 
arranged  screen. 

Mr.  James  F.  Kelly,  general  manager  of  the 
wire  department  of  the  Edison  General  Electric 
Company  has  a  large  reputation  for  whole-souled 
activity  in  business,  and  is  one  of  the  most  suc- 
cessful managers  that  can  be  found  anywhere  in 
active  life.  When  he  assumed  charge  of  the 
wire  business  the  sales  for  the  first  year  aggre- 
gated $40,000  ;  since  then  he  has  been  multi- 
plying the  figures  in  an  astonishing  manner. 
Last  month  alone  he  effected  sales  to  the  amount 
of  $100,000. 

James  A.  Trimble,  manufacturer  of  railroad 
car  wood  work,  No.  218  East  Twenty-eighth 
street,  is  doing  a  rushing  business.  He  is  en- 
larging his  plant  and  will,  in  about  a  month,  be- 
gin the  construction  of  a  large  number  of  cars 
for  which  he  has  already  contracted.  Specimens 
of  his  work  are  to  be  seen  in  Savannah,  Ga., 
Jersey  City,  N.  J.,  Washington,  Chicago  and 
several  other  cities.  Unless  something  unex- 
pected transpires  he  will  be  in  attendance  at  the 
convention  in  Buffalo,  on  the  15th  inst,  to  laud 
the  praises  of  his  wares  to  such  of  the  trades  as 
do  not  already  appreciate  them. 

Mr.  James  H.  Mason,  the  well-known  manu- 
facturer of  the  Mason  Primary  Battery,  has  just 
enlarged  his  factory  in  Brooklyn,  in  order  to 
accommodate  his  rapidly  increasing  business. 
The  new  building  is  of  brick,  two  stories  high 
and  covers  an  area  of  20  x  55  feet.  It  is  connec- 
ted with  the  old  one  by  a  passage  way  10  feet 
wide  by  18  long.  When  Mr.  Mason  erected  the 
old  factory  he  miscalculated  the  proportions  of 
the  business  that  he  would  have  in  the  near 
future,  and  it  is  gratifying  to  note  that  the  merits 
of  his  battery  have  and  are  being  honestly  re- 
cognized. Mr.  Mason's  enlarged  factory  is  at 
118  and  1 20  Park  avenue,  Brooklyn. 

One  night  last  week  a  messenger  boy,  who  is 
old  enough  to  have  known  better,  amused  him- 
self in  the  office  of  one  of  the  morning  papers 
by  cutting  with  a  knife  the  wires  of  one  of  the 
incandescent  light  circuits,  "for  the  purpose," 
as  he  said  afterwards,  "of  finding  out  whether 
he  could  get  a  shock.''  His  curiosity  was  of 
course  satisfied.  The  lights  went  out  with  a 
bang,  and  before  the  astonished  experimenter  had 
time  to  recover  his  equilibrium  he  was  fallen 
upon  by  the  200-pound  religious  editor,  who, 
owing  to  the  darkness,  had  not  seen  him.  While 
the  good  man  expounded  a  sermon  that  would 
never  look  well  in  cold  type  the  boy  made  good 
his  escape.  The  blade  was  burned  completely 
in  two,  and  had  the  boy's  hand  come  in  direct 
contact  with  the  metal  his  obituary  would  in  all 
probability  have  taken  the  place  of  this  article. 

Many  of  the  members  of  the  British  Iron  and 
Steel  Institute,  which  society  held  its  meeting 
recently  in  Chickering  Hall,  made  a  tour  of  some 
of  the  electrical  establishments  in  this  city, 
under  the  guidance  of  Dr.  S.  S.  Wheeler,  expert 


of  the  Board  of  electrical  control.  They  inspected 
theTelephone  Exchange  at  No.  18  Cortlandt  St., 
the  Western  Union  Company's  headquarters, 
the  Brush  Electric  Light  Company's  works  in 
Elizabeth  street,  the  Edison  Station  in  Twenty- 
eighth  street  and  several  of  the  downtown  elec- 
tric lighting  plants.  The  subway  s>stem  and  its 
workings  were  explained  to  the  scientists  by 
Expert  Wheeler,  and  an  inspection  of  the  interior 
of  the  Broadway  subway,  as  far  as  practicable, 
was  made.  Several  of  the  subway  manholes  along 
the  route  were  raised  and  examined.     R.  J.  G. 


COMBINATION   ELECTRIC  CAR. 


An  exhibit  that  will  attract  attention  at  the 
convention  at  Buffalo  will  be  that  of  the  Pullman 
and  other  companies  who  have  combined  to 
equip  a  very  handsome  car  for  the  occasion. 
The  car  is  a  combination  car,  about  one- fourth 
of  the  forward  end  being  divided  off  for  smoking 
compartment.  In  the  centre  of  this  compartment 
is  a  space  for  the  driver,  the  seats  being  placed 
about  this  space  and  facing  outward.  The  front 
of  the  car  consists  of  curved  glass,  and  the  com- 
partment is  finished  in  oak  and  furnished  with 
cushions  covered  with  stamped  leather.  The 
passenger  compartment  is  finished  in  mahog- 
any. The  seats  are  placed  back  to  back  so  as 
to  face  outward  and  are  covered  with  blue  and 
gold  tapestry.  The  ceiling  in  both  compart- 
ments is  of  white  wood  decorated.  The  car  will 
be  lighted  with  one  oil  lamp  and  twenty  incan- 
descent lamps  on  the  inside,  and  will  have  five 
lights  and  an  electric  headlight  on  the  outside. 
The  outside  of  the  car  will  be  white,  the  one 
word  which  it  will  bear  and  the  decorations  being 
gold.  The  car  is  34  feet  in  length  and  8  feet  in 
width.  Bronze  rods  support  the  hood  both  in 
front  and  rear,  and  the  dashboards  are  of  figured 
perforated  bronze.  The  steps  are  the  Stanwood 
steel  insulated  steps.  Other  features  of  the  car 
are  after  the  pattern  of  the  palace  sleeping  cars 
made  by  the  Pullman  Company.  Various  com- 
panies have  united  in  furnishing  the  other  por- 
tions of  the  car.  The  electric  equipment  is  that 
of  the  Westinghouse  Company  and  will  afford 
an  opportunity  to  the  many  interested  visitors  at 
the  convention  to  examine  this  system  which 
has  found  so  much  favor  in  the  short  time  it  has 
been  placed  on  the  market.  The  trucks  are 
furnished  by  the  Maguire  Manufacturing  Co., 
and  are  what  are  known  as  the  Hubbard  Truck. 
The  wheels  were  made  by  the  Allen  Paper  Car 
Wheel  Company,  are  30  inches  in  diameter  and 
are  steel  tired.  The  Session's  Air  Brake  is  used 
on  the  car.  This  car,  which  has  been  prepared 
with  every  attention  to  detail  and  to  elegance, 
will  be  operated  either  on  the  local  line  or  on  a 
line  constructed  especially  for  the  purpose  dur- 
ing the  entire  continuance  of  the  convention. 

THE   BROOKLYN   INSTITUTE. 


On  October  10th,  A.  C.  Robbins  read  a  paper 
before  the  electrical  department  of  the  Brookhn 
Institute,  entitled  "Some  of  the  Engineering 
Problems  connected  with  the  re-establishment  of 
the  Western  Union  Telegraph  Company,  after  its 
recent  fire  in  New  York  City." 

The  paper,  for  the  most  part,  is  the  story  of 
the  fire,  the  difficulties  encountered  in  the  re- 
establishment  of  telegraphic  communication  with 
the  outside  world,  and  the  final  triumph  of  skill 
and  energy  over  what  seemed  insurmountable 
difficulties.  The  story  is  told  in  an  interesting 
way,  and  the  facts  given  therein  are  reliable. 

' '  For  the  quadruplex  proportional  resistances," 
says  the  lecturer,  "incandescent  lamps  were 
used  until  the  proper  resistance  coils  could  be 
obtained.  While  the  lamps,  as  a  makeshift 
answered  fairly  well,  I  cannot  say  that  I  consider 
them  a  decided  success,  as  they  are  too  sensitive 
to  changes  of  temperature." 

A  serious  difficulty  experienced  was  the  want 
of  a  battery  room.     No  room  was  available  for 
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this  purpose,  except  some  shelves  in  the  halls, 
and  boxes  under  the  desks.  This  was  overcome 
bv  using  the  Edison-Lalande  caustic  soda  battery, 
which,  while  of  low  pressure,  furnishes  quantity 
sufficient  for  from  8  to  10  circuits  from  one  bat- 
tery. There  are  five  local  circuits  on  each  set 
of  quadruples  instruments,  these  circuits  ordi- 
narily require  10  cells  of  gravity  battery  ;  four 
cells  of  the  caustic  soda  battery  has  been  found 
ample  to  work  the  local  circuits  of  two  sets  of 
quadruplex,  a  saving  of  16  cells,  or  80  per  cent. 
in  battery  room.  The  same  percentage  was 
secured  in  saving  of  battery  room  for  the  local 
batteries  of  the  multiplex  city  loops,  several 
loops  being  supplied  from  one  battery. 

The  20,000  cells  of  battery  used  previous  to 
the  fire  have  been  replaced  by  1,750  cells. 

For  several  years  past  the  dynamo  has  pro- 
vided current  for  the  main  circuits  from  New 
York.  A  potential  of  70  volts,  regulated  by  a 
svstem  of  joint  resistance,  multiple  supply,  has 
been  applied  for  supplying  the  loop  locals.  For 
intermediate  batteries  special  apparatus  is  requir- 
ed for  each  battery.     A  one-eighth  horse-power 


motor  is  by  current  f;om  the  building  incandes- 
cent lamp  circuit,  run  at  a  speed  of  about  2,200 
revolutions  per  minute.  This  motor  in  its  turn 
operates  a  generator  of  equal  size  and  at  about 
the  same  rate  of  speed,  from  which  is  obtained 
a  current  potential  of  about  100  volts  sufficient 
for  all  intermediate  battery  purposes.  The  sav- 
ing in  room  is  42  squire  feet  for  each  intermedi- 
ate battery.  About  50  intermediate  batteries 
were  formerly  used,  but  the  number  will  probably 
be  reduced  somewhat. 


Electric  Welding. — It  will  be  of  interest  to 
note  that  the  welding  performed  in  connection 
with  Prof.  Elihu  Thomson's  paper  read  before 
the  meeting  of  the  Iron  and  Steel  Institute  in 
this  city  recently,  was  by  C.  E.  Harthan,  fore- 
man of  the  Welding  department  at  the  factory 
in  Lynn.  Mass.  Mr.  Harthan  has  the  title  of 
champion  welder  of  the  world.  The  welding 
plant  wa«  in  charge  of  Mr.  W.  H.  Doughty, 
construction  expert  of  the  Thomson  Electric 
Welding  Company.  The  development  of  Elec- 
tric Welding  has  produced  many  experts  in  this 


important  industry.  Among  these  are  P.  J. 
Reily,  W.  D.  Hills,  G.  W'ilmarth,  Geo.  De  Lacy 
and  F.  E.  Hatch,  all  of  whom  are  in  the  em- 
ploy of  the  company. 

Franklin  Institute  Lectures. — Among  the 
lectures  to  be  delivered  before  the  Franklin  In- 
stitute. Philadelphia,  during  the  season  1890-91, 
are  the  following:  Dec.  15,  1890,  "Two  and  a 
Half  Miles  a  Minute,"  by  Prof.  W.  D.  Marks; 
Jan.  9,  1 89 1,  "  Electricity  as  the  Rival  of  Steam," 
by  Dr.  Louis  Bell:  Jan.  26.  1891,  "Inductions 
of  Electric  Currents  and  Induction  Coils,"  by 
Prof.  Elihu  Thomson. 

Electric  Railways. — A  contract  has  just  been 
closed  by  the  Detroit  Electrical  Works,  for  trie 
full  electrical  equipment  of  a  street  railway  in 
Nashville,  Tenn.  The  Rae  system  will  be 
used.  The  same  company  equipped  the  Calu- 
met Electric  Street  Railway,  of  Ch'cago,  through- 
out with  the  Rae  system.  This  road  was 
successfully  opened  to  the  public,  on  Saturday, 
October  4th,  and  is  Chicago's  first  electric  rail- 
road. It  has  been  received  with  so  much  favor 
that  extensions  are  already  being  arranged  for. 
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ELECTRICAL  PATENTS   ISSUED  OCTOBER 

7TH,     1890. 

437.673-  Electric  Valve  Controller.  Louis 
Bell  and  Frank  H.  Root,  Chicago,  111.  Filed 
June  18,  1890. 

437,682.  Electric  Safe-Lock.  George  L. 
Damon,   Boston,   Mass.     Filed  Dec.    13,    1889. 

437.685.  Insulator.  Thomas  F.  Gaynor, 
Louisville,  Ky.,  assignor  to  the  Gaynor  Electric 
Company,    same   place.     Filed   Jan.    24,    1888. 

437. 7°4-  Regulator  for  Electric  Generators 
and  Motors.  Robert  Lundell,  New  York,  N.  Y. 
Filed  Nov.  23,  1889. 

437,720.  Conduit  Electric  Railway.  Ernest 
M.  Reed,  Wichita,  Kans.     Filed  Mar.  10,  1890. 

437.754-  Electric  Meter.  Jacob  Einstein  and 
Sebastian  Kornprobst,  Munich,  Germany.  Filed 
Jan.  14,  1890. 

437.7^3-  Electric  Meter.  Anthony  Recken- 
zaum,  Clapham,  England,  assignor  by  direct 
and  mesne  assignments,  of  part  to  A.  J.  De 
Camp,  Charles  D.  Norton,  Charles  M.  Blanchard, 
S.  M.  Buckman,  James  A.  Pentz,  Charles  Schaf- 
fer,  Lincoln  Godfrey,  George  W.  Hewitt,  Erwin 
Agnew,  and  L.  Webster  Fox.  Filed  Aug.  3, 
1889. 


N0-  437.763.      ELECTRIC  meter. 

43-. 767.  Arc  Lamp.  Ralph  H.  Beach,  St. 
Paul,  Minn.,  assignor  to  the  Acme  Electric 
Company,  of  Minnesota.     Filed  Jan.    25.  1890. 

437. 771-  Electric  Steam  Generator  and  Water 
Heater,  Henry  R.  Butterfield,  Waterville,  Me. 
Filed   Sept.    12,  1889.     Renewed  May  15,  1890. 

437.772.  Burglar- Alarm.  Crawford  R.  Can- 
terbury, Brownwood,  Tex.  Filed  May  15, 
1890. 

437,789.  Electric  Ceiling  Block.  Albert  E. 
Nicholas,  Leeds,  England.  Filed  Mar.  25, 
1890. 

437.798.  Electric  Guest-Call.  George  F. 
Ransom,  Minneapolis,  Minn.,  assignor  of  one- 


half  to  George  L.  Hilt,  same  place.  Filed  Mar. 
21,  1890. 

437,832.  Electric  Motor.  Julius  Emmner, 
Jr.,  Washington,  D.  C.  Filed  Aug.  13,  1889. 
Renewed  Sept.  11,  1890. 

437.835-  Electric  Motor.  George  Little  and 
George  Judge  Little,  Passaic,  N.  J.;  said  George 
Judge  Little,  assignor  to  George  Little.  Filed 
Jan.  16,  1886.  Renewed  May  8,  1888.  Again 
renewed  Apr.  19,  1890. 

437,844.  Commutator.  Harry  H.  Blades, 
Detroit,  Mich.,  assignor  to  the  Detroit  Motor 
Company,  same  place.  Filed  Nov.  12,  1888. 
Renewed  Aug.  13,  1890. 


NO.       437,848.       SECONDARY    BATTERY. 

437,848.  Secondary  Battery.  Henry  Lampert, 
Jr.,  Chicago,  111.     Filed  Jan.  31,  1889. 

437,851.  Electric  Light  Fixture.  James  E. 
Brown,  Brooklyn,  N.  Y. ,  assignor  to  the  Archer 
&  Pancoast  Manufacturing  Company,  of  New 
York.     Filed  June  21,  1890. 

437,859.  Electrical  Transmitter  and  Indica- 
tor. Dennis  Kelley  and  Melville  C.  Parkhurst, 
Somerville,  Mass.      Filed  Jan.  24,  1890. 

437,868.  Galvanometer  Andrew  M.  Ritchie, 
Brookline,  Mass.     Filed  Feb    18,  1890. 

437,883.  Pulley  Attachment  for  Electric 
Lamps.  Thos.  H.  Brady,  New  Britain,  Conn. 
Filed  Mar.  19,  1890. 

437,901.  Electric-Arc  Lamp.  Charles  W. 
Hazeltine,  St.  Louis,  Mo.,  assignor  to  himself 
and  the  Parker-Russell  Mining  and  Manufactur- 
ing Company,  same   place.     Filed  July  9,  1890. 

437. 9°5-  Electric  Advertising  Clock.  Moritz 
Levi,  New  York,  N.  Y. ,  assignor  of  one-half  to 
Rasmus  Forsholn,  same  place.  Filed  June  26, 
1890. 

437>9X3-     Covering  for  Electric  Wire.     David 


Brooks,  Jr.,  Philadelphia,  Pa  ,  assignor  to  the 
Electric  Cable  Construction  and  Maintenance 
Company,  of  Pennsylvania.    Filed  Nov.  7,  1889. 

437.926.  Galvanometer.  Thomas  Harris, 
Detroit,  Mich.,  assignor  of  three-forurihs  to  Na- 
than T.  Thurber,  Alfred  Lucking,  and  Henry  F, 
De  B.  Cameron,  same  place.  Filed  Jan.  24,  1890. 

437.927.  Telephone-Support.  Fred.  C.  Hughes, 
Detroit,  Mich.     Filed  May  19,  1890. 

437. 93°.  Receiving  Instrument  for  Teleg- 
raphy. Willard  M.  Miner,  Plainfield,  assignor 
to  James  M.  Seymour,  Brick  Church,  N.  J.  Filed 
May  28,  1890. 

437.946.  Brush-Holder  for  Electric  Motors. 
Edgar  A.  Sweet,  Milford,  Mass.,  assignor  of  one- 
half  to  Charles  W.  Shippee,  same  place.  Filed 
May  31,  1890. 


NO.     437,883.         PULLEY    ATTACHMENT    FOR    ELECTRIC 
LAMPS. 

437.953-  Conduit  and  Electric  Conducting- 
Rail  Therefor.  Joseph  H.  Wehrle,  Newark,  N. 
J.     Filed  Jan.  27,  1890. 

437,961.     Trolley.     Isaac    F.    Baker,    Lynn, 
Mass.,  assignor  to  the  Thomson-Houston  Elec- 
tric Company,  of  Connecticut.     Filed  Nov.  if 
1889. 

437,986.  Telephone  System.  Alfred  Graham, 
London,  England,  assignor  to  the  Consolidate< 
Telephone  Construction  and  Maintenance  Com' 
pany,  Limited,  same  place.  Filed  Dec.  27,  1889. 
Patented  in  England. 

438,003.  Aerial  Conduit  for  Electric  Conduc- 
tors. Adolphus  A.  Knudson,  Brooklyn,  N.  Y. 
Filed  Aug.  16,  1890. 

438.036.  Pole  for  Electric  Wires,  &c.  Edmonc 
Yerstraete,  St.  Louis.  Mo.,  assignor  of  one-hal 
to  Peter  M.  Kling  and  George  J.  Kobush,  same 
place.     Filed  Dec.  27,  18S9. 

438.037.  Rheostat.  Joseph  C.  Vetter,  New 
York,  N.  Y.     Filed  Nov.  5,  1S89. 

438,041.  Metal  and  Circuit  Detector.  Robefl 
L.  Watkins,  New  York,  N.  Y.  Filed  May  10, 
1890. 


ELECTRICAL  ENGINEERING  AT  CORNELL 
UNIVERSITY. 


The  mechanical  and  electrical  engineering 
department  began  the  year  with  increased  facili- 
ties, and  increased  number  of  students.  During 
the  summer  just  past,  extensive  improvements 
have  been  made  in  all  branches  of  these  depart- 
ments. 

Franklin  Hall  is  now  given  up  entirely  to  the 
electricians,  the  chemical  department  having 
been  removed  to  the  new  building.  This  build- 
ing is  60x200  feet,  and  four  stories  high  It 
furnishes  laboratory  accommodations  for  1,000 
students.  A  new  dynamo  room  has  been  fitted 
up  for  the  electrical  department.  It  covers  a 
.floor,  space  60x100  and  contains  the  following 
machines  : — six  small  Westinghouse  dynamos, 
three  Weston,  six  Edii-on,  one  Stanley  alternator, 
three  Thomson-Houston,  one  Waterhouse,  one 
Ball,  one  Mather,  one  Siemens-Halske,  one 
Gramme  ;  one  Brush  motor,  one  Tesla  motor, 
two  Sprague  motors  and  a  half  dozen  or  more 
dynamos  and  motors  constructed  at  the  Univer- 
sity. Powej  is  furnished  by  two  engines,  Ide 
40  horse-power  and  Straight  Line  30  horse-power, 
and  also  by  a  75  horse  power  turbine.  In  one 
side  of  the  room  is  placed  the  switch-board,  200 
terminals,  recently  deigned  by  Prof.  Moler. 

The  new  engine  testing  room  and  electric 
lighting  station  adjoins  the  dynamo  room. 
This  room  contains  six  engines  and  a  number  of 
dynamos  as  follows: — two  Straight  Lines,  30 
h.  p.  each,  one  Payne  engine,  25  h.  p.;  one  75 
h.  p.  Westinghouse  compound,  a  20  h.  p.  West- 
inghouse and  a  60  h.  p.  engine  built  by  the 
Lansing  Engine  Works,  Lansing,  Mich.  For 
lighting  the  University  buildings  and  Campus, 
the  following  dynamos  are  used  :  one  600  light 
Edison  incandescent,  one  Westinghouse  alter- 
nating arc,  also  Westinghouse  incandescent,  and 
a  large  United  States  arc  dynamo. 

Prof.  Snow  of  the  electrical  department  is 
studying  in  Europe  this  year. 

Geo.  Shepardson,  R.  G.  '89,  has  been  made 
an  instructor  in  electrical  engineering  here. 

J.  S.  Loomis,  E.  E. '90,  and  S.  B.  Fortenbough, 
E.  E.  '90  are  connected  with  the  Brush  Electric 
Works,  111  Cleveland,  Ohio. 

J.  E.  Greenwalt,  '90,  W.  H.  Powell,  '90,  and 
W.  W.  Churchill,  R.  G.  '90  are  with  the  Westing- 
house Company. 

L.  B.  Marks,  R.  G.  '90  is  manager  of  the 
Washington  Carbon  Works,  at  Washington,  Pa. 


Electricity  on  the  Farm. — A  farmer  in  West- 
chester County,  New  York,  has  been  making 
some  experiments  with  electricity  as  applied  to 
germination  of  seeds,  says  an  exchange.  His 
method  was  to  give  his  vegetables  a  shock  from 
a  battery,  and  the  result  was,  so  the  story  goes, 
his  crop  was  a  month  in  advance  of  his  neigh- 
bor's. His  cabbages  flourished  marvellously 
under  the  influence  of  the  electric  shock. 
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PULLMAN    CARS    FOR    ELECTRIC    RAIL 
WrAYS. 

Among  orders  recently  received  by  the  Pull- 
man Palace  Car  Co.,  for  electric  street  railway 
equipment,  are  the  following  : 

One  closed  car,  Elmer  A.  Sperry  Co.,  Chi- 
cago, 111. 

Seven  closed  cars,  Colorado  Springs  Rapid 
Transit  Railway  Company,  Colorado  Springs, 
Colorado. 

Forty  closed  cars,  Pittsburgh,  Allegheny  and 
Manchester  Traction  Company,  Pittsburg,  Pa. 

Twenty-five  closed  cars.  West  End  Street 
Railway  Company,  Boston,  Mass. 

Fifteen  closed  cars,  Toledo  Consolidated  Street 
Railway  Company,  Toledo,  Ohio. 

One  open  and  two  closed  cars,  E.  E.  Chase, 
for  service  in  Fort  Worth,  Texas. 

Twenty-four  combination  open  and  closed 
cars,  Tacoma  Railway  and  Motor  Company,  Ta- 
coma,  Washington. 

The  Pullman  Palace.  Car  Company  is  to  ope- 
rate an  electric  road  themselves  at  Pullman,  111., 
where  they  have  their  works,  and  among  the 
equipment  to  be  placed  in  service  on  this  road 
is  a  double  deck  car. 

Nickel-in-the-Slot  for  Everything.  —  The 
nickle-in-the-slot  machines  are  to  have  a  new 
application  says  an  exchange.  The  gas  compan- 
ies are  making  arrangements  to  use  them  in  con- 
nection with  gas  metres  in  the  dwellings  of  the 
poor.  You  want  a  light  for  an  evening.  You 
drop  a  penny  in  the  slot,  turn  on  the  gas  and 
light  it.  It  burns  just  as  long  as  a  penny's 
worth  will  last,  and  then  goes  out..  To  get  moie 
light,  you  drop  another  penny  in  the  slot.  In 
Paris  they  already  have  machines  which,  when 
fed  with  a  small  coin,  will  hand  out  a  cup  of 
hot  coffee  and  a  roll.  On  railway  cars  at  night 
you  drop  a  few  centimes  in  a  slot  and  get  an 
electric  light  at  your  elbow  to  read  by.  The 
Yankee  nation  must  look  to  its  laurels  for  ingen- 
uity. 

New  Electric  Car. — Mr.  Elmer  A.  Sperry,  of 
this  city,  has  recently  peifected  an  electric  street 
car,  which  has  made  several  successful  runs  on 
the  experimental  line  at  Pullman,  111.  The  car 
is  a  double  truck  (eight  wheel)  one,  and  the 
motor  is  elastically  suspended  under  the  centre 
of  the  car.  From  the  motor  elastic  driving  con- 
nections are  made  to  all  the  axles,  so  that  the 
power  is  applied  alike  to  each  wheel  of  the  car. 
The  new  electric  brake  devised  by  Mr.  Sperry, 
mention  of  tests  with  which  was  made  in  this 
column  some  weeks  ago,  is  applied  to  this  car. 
This  car  has  been  favorably  commented  upon  by 
prominent  street  railway  engineers,  and  it  is  not 
unlikely  it  will  prove  a  factor  in  the  railway  field 
of  the  near  future. 

Electric  Light  in  Florida. — Mr.  H.  C.  Sloan 
of  Lakeland,  Fla. ,  proposes  to  erect  an  electric 
light  plant  in  that  city  very  shortly. 


U 


Brooklyn  Institute. — At  the  annual  meeting 
of  the  department  of  electricity  of  the  Brooklyn 
Institute,  held  October  10th,  the  following  offi- 
cers were  elected  : 

President — James  Hamblet. 

First  Vice-President — Prof.  Samuel  Sheldon. 

Second  Vice-President — J.  P.  Wintringham. 

Secretary — W.  H.  Randall. 

Treasurer — R.  W.  Bayrass. 

Professor  S.  S.  Wheeler  will  deliver  a  lecture 
before  the  institute  on  October  24th. 

American  Street  Railway  Association. — Ninth 
annual  meeting  held  at  Hotel  Iioquois,  Buffalo, 
New  York,  Oct.  15,  16,  and  17,  1890.  Officers 
for  1890  :  President,  Thomas  Lowry,  Minneapo- 
lis, Minn. ;  First  Vice-President,  C.  Densmore 
Wyman,  New  York,  N.  Y. ;  Second  Vice-Presi- 
dent, John  C.  Shaffer,  Indianapolis,  Ind.;  Third 
Vice-President,  Robert  McCuiloch,  St.  Louis, 
Mo. ;  Secretary  and  Treasurer,  William  J.  Rich- 
ardson, Brooklyn,  N.  Y.  Executive  Committee  : 
President  Vice-Presidents  and  George  B.  Ker- 
per,  George  W.  Kiely,  Frank  H.  Monks,  Raphael 
Semmes,  Francis  M.  Eppley. 

The  Accumulator  Company  of  New  York  has 
closed  a  contract  with. the  Dubuque  Street  Rail- 
way Company  for  six  Edco  cars  operated  by  the 
accumulator  system.  Mr.  J.  A.  Rohmberg, 
president  of  the  Dubuque  Street  Railway  Com- 
pany, after  having  tested  the  system  for  three 
months  with  satisfaction,  placed  this  first  order 
with  the  intention  of  equipping  the  whole  system 
with  the  Edco  outfit.  Mr.  D.  H.  Bates,  the 
president  of  the  Accumulator  Company  will  be 
present  at  Buffalo. 

Engraving  on  Glass  by  Electricity. — Mr. 
Plantes  new  process  of  engraving  on  glass  and 
crystal  by  electricity  is  found  capable  of  produc- 
ing results  of  marvellous  delicacy.  The  plate 
to  be  engraved  is  covered  with  a  concentrated 
solution  of  nitrate  of  potash  and  put  in  connec- 
tion with  one  of  the  poles .  of  the  battery,  the 
design  being  traced  out  with  a  fine  platinum 
point  connected  to  the  other  pole. 

The  Central  Electric  Company  have  furnished 
the  Davenport  Street  Railway  Company  with 
their  entire  supply  equipment,  consisting  of 
110,000  pounds  copper  wire,  and  50,000  pounds 
improved  Candee  wire.  Candee  wire  has  had 
quite  a  success  in  railway  work,  and  it  has 
proved  equal  to  the  severity  of  the  tests  placed 
upon  it. 

The  Jordan  Trolley  Supporter  is  used  on  the 
West  End  Railway  in  Boston  with  marked  suc- 
cess, and  since  the  Central  Electric  Company 
have  put  it  on  the  market  in  the  west,  it  has 
met  with  much  favor. 

The  Lights  Went  Out. — On  September  18th 
a  section  of  Paris  was  plunged  into  obscurity  by 
an   accident   to   the   underground    wires.     The 
damage  was  repaired  in  a  couple  of  hours. 
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Electric  Light  without   machinery—Specially  adapted   for    private   houses— A  good  and    reliable  battery  at  last— Unequalled 

for  sewing  machine  and  fan  motors  -Portable  electric  light. 

sd^jlll  electbio  light  zpxjJlhstts. 

The  following  list  will  illustrate  the  expense  attending  the  purchase  and  use  of  small  installations,   and  serve  as  guides  when  ordering  plants  for  domestic  purposes. 


PLANT    NO.  1. 

2  No.  9  Cells  at  $1.25 $2.50 

1  i-C.  P.  Incandescent   Lamp  (large  bulb) 85 

1  Key  Socket 1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

4  Charges  of  Depolarizer  (will  run  80  hours) 40 

$5-95 


PLANT    NO.   2. 

4  No.  9  Cells  at  $1.25 $5.00 

i  3-C.P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket 1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

2  Charges  of  Depolarizer  (will  run  40  hours) 40 


*This  plant  will  be  found  useful  for  lighting  small  rooms,  dining  tables,  desks,  and  for  reading  purposes.     It  will  also  properly  light  two  stalls  in  a  stable. 
Note. — Any  number  of  i-C.P.  incandescent  lamps  can  be  employed,  provided  that  not  more  than  one  is  used  at  any  one  time. 

JAMES      H.      ]V£ASOIV, 

Office  and  Factory:    1  14-120    Park  Ave 


•PLANT    NO.   3. 

6  No.  9  Cells  at  $1.25 $7.5° 

1  6-C.  P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket 1.20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

3  Charges  of  Depolarizer  (will  run  70  hours) .90 

$"•45 
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EMPIRE    CITY   ELECTRIC    COMPANY,    15    Dey   Street,    New   York. 

NOVELTY    ELECTRIC    COMPANY,    50-54   North   Fourth   Street,    Philadelphia,    Pa. 

THE    ELECTRIC    GAS    LIGHTING    COMPANY,  195   Devonshire  Street,   Boston,    Mass, 
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THIS     S^-S-CE: 


RESERVED   FOR  THE 

Durante  Company, 

No.  85  WATER  ST., 

BOSTON,  MASS. 


An  Excellent  Opportunity. 

A  Fully  Equipped  Patent  Bureau, 
backed  by  a  prominent  New  York 
Monthly,  is  desirous  to  add  to  its 
staff  an  Electrical  Engineer,  as  a 
partner  in  its  business.  Small  capi- 
tal required ;  fully  secured.  Call  or 
write.  C,  814  Temple  Court,  New 
York. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters 


BUSINESS  NOTICES. 

Advertisements  under  this  head  not 
occupying  over  one-half  inch  of  space, 
$1.00  per  each  insertion. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address: 


Weston  Electrical  Instrument  Co. 


Send  for  Illustrated    Catalogue.  114  &  116  William  St.,   NEW  ARE,  N.  J. 

ELECTRIC  MERCHANDISE  CO. 

11  Adams  Street,  mSSL*  CHICAGO,  ILLS. 

MANUFACTURERS  AND  DEALERS  IN 

Electric  Railway  Supplies. 

Standard  and  Special  Devices  for  use  on  all  roads 
IRRESPECTIVE  OF  SYSTEM  USED. 

Catalogues  Furnished.  Correspondence  Solicited. 

Office  and  Salesroom,  1 1  Adams  Street. 


W.  R.  MASON, 


General  Manager. 


Interests  in  a  Profitable  Elec- 
trical Business  will  be  sold  to  the 
proper  party.  Address  PROFIT, 
Electric  Age  Office,  New  York. 

Situation  Wanted  by  an  experi- 
enced electrician,  who  is  capable  of 
taking  care  of  a  centra!  station  plant 
of  any  capacity.  Address  SITUA- 
TION WANTED,  Electric  Age, 
New  York. 

Armature  Winder. — We  want  a 
practical  winder — Siemens — to  take 
charge  of  our  winding  department 
A  good  chance  for  the  right  man. 
State  where  employed.  All  com- 
munications strictly  confidential. 
CRAIG  R.  ARNOLD  &  CO., 
Chester,  Pa. 

Experienced  Mechanical  Draughts- 
men wanted  immediately  ;  those  hav- 
ing experience  with  electrical  appara- 
tus preferred.  Permanency  to  good 
men.  Address  E.  KOLBEN,  Edison 
General  Electric  Company,  Schen- 
ectady Works,  Schenectady,  N.  Y. 


The  Brown  Electric  Protector  Co- 

OF   NEW   ENGLAND. 

Room  17, 54  Devonshire  St.,  Boston,  Mass. 


If  you  want  to  protect  your  tele- 
phone  and    telegraph    lines 
against  the  abnormal  cur- 
rents of  electric  light 
wires  use 

Tie  Brown  Electric  Protector. 


THE 


The  onlv  Watches  for  Electricians. 


FOE    SALE    BT    ALL    JEWELERS. 


INTERNATIONAL 

TYPEWRITER. 


A  DUPLICATOR, 


WITHIN    REACH   OF  EVERYBODY. 


PAILLARD  NON-MAGNETIC  WATCH  CO., 

192  BROADWAY,   NEW  YORK. 

Headquarters  for  Typewriter  Supplies. 

RIBBONS.  CARBON.  MANIFOLD  TISSUES 


AND     A     FULL     LINE     OF 


TYPEWRITER      LINEN      PAPERS, 

Specially   selected  for  use  on  all  Typewriter  Ma- 
chines.  Please  send  for  cample  books  and  prices  to 

TRAIX  ORDERS  A  SPFCZALTT. 

THE  S,  T.  SMITH  COMPAHY,  U  Part  Place,  N.  Y. 


A  strictly  first-class  machine.  Fully  war 
ranted.  Made  from  very  best  material,  by 
skillfed  workmen,  and  with  the  best  tools 
that  have  ever  been  devised  for  the  purpose. 
Warranted  to  do  all  that  can  be  reasonably 
expected  of  the  very  best  typewriter  extant. 
Capable  of  writing  150  words  per  minute — or 
more — according  to  the  ability  of  the  operator. 

Price,      -      $100.00. 

If  there  is  no  agent  in  your  town,  address 
the  manufacturers: 

THE  PAKISH  M'FG  CO., 

Agents  Wanted.  PARISH,   N 


V%/*  «tf  Deserve  &^% 

|C.  BEHSIHGER  k  CO..     78  Dey  St,  New  Tortj 


HEKTOGRAPHS  MADE  LASTING  ! 

Bensinger's  Hektograph  Iok  Absorbing  Fluid, 
avoids  tedious  washing  and  expensive  refilling,  etc. 
$1.00  per  bottle  ;  sent  on  receipt  of  price.  Invalu- 
able to  all  Hektograph  composition  users  Agents 
wanted  everywhere.  ANILINE  INKS  DEPT. 

6  Dey  St.,  New  York. 


CALIGRAPH 

GREATEST  SPEED! 

BEST    FOR     MANIFOLDING. 

100,000  Dally  users. 


THE    MOST    DURABLE. 

Single  Cage,        No.  1,  970.00 

Doable  Case,        ><    2,     .  ■  .  85.00 

New  Special,        -'3,  •  -  .    100.00 

For  account  of  speed  contests  and 

Circulars,    address 

THE    AMERICAN    WRITING    MACHINE    CO., 

HARTFORD,  CONN. 

BRANCH   OFFICES:    237  BROADWAY,  New  YORK. 
14    West    4th    Street,    Cincinnati,    O.   k 
1003  Arch  Street,  Philadelphia. 
English  Factory,  Coventry,  England. 
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THE  ELECTRIC  AGE. 

PUBLISHED    EVERY    SATURDAY. 

By  The  ELECTRIC  AGE  PUBLISHING  CO. 

Registered  Cable  Address,  "  Electage,"  New  York. 

ENTEBED    AS    SECOND-CLASS    MAIL   MATTEK. 

Reading  Notices,  25  cents  per  line. 

TERMS   OF    SUBSCRIPTION: 
One  Copy,  one  year,  ...  $3.00 

One  Copy,  six  months.  ...  1.50 

Groat   Britain  anil  other  Countries.    -  4.00 

Remit  by  Post  Office  or  Express  Mouey  Order. 

ADVERTISING    RATES:  $2.00   PER   INCH 

T.   R    TALTAVALL,  Editor 

J     B.  TALTAVALL,  Business  Manager, 

R.  J.  GRAY,  Manager,  Advertising  Dept. 

Address  all  communications  to  the  Electa  ic  Aire  Pub. 
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Western  Agency.— FRANCIS  M.  IRELAND  iooi  Opera 
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Boston,  Mass. 
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THE  STREET  RAILWAY  CONVENTION. 


Street  railway  men,  from  all  parts  of  the  coun- 
tiy,  met  in  Buffalo  last  week  and  were  made  ac- 
quainted with  electricity  as  applied  to  street  rail- 
way uses.  The  many  builders  of  electric  cars 
hul  beautiful  specimens  of  their  goods  on  exhi- 
bition, and  manufacturers  and  dealers  in  every- 
thing that  is  used  in  the  equipment  of  electric 
rai  ways  took  advantage  of  the  opportunity  to 
bring  their  goods  to  the  notice  of  the  assembled 
s  r>  et  railway  managers. 

The  electric  cars  on  exhibition  were  indeed 
works  of  art,  and  were  a  revelation  to  a  great 
many  who  never  had  had  the  opportunity  of 
seeing  a  modern  electric  car. 

We  venture  to  assert  that  the  outcome  of  this 
convention  will  be  a  tremendous  boom  for  the 
electric  railway,  and  that  the  builders  and  fur- 
nishers of  this  class  of  roads  realized  the  great 
importance  of  being  in  attendance  is  shown  in 
the  fact  that  they  were  there  in  full  force  with 
elegant  specimens  of  their  wares. 

The  railroad  companies  themselves,  too,  will 
receive  a  goodly  share  of  the  boom.  Popular  favor 
is  strong  for  the  electric  railway.  It  is  the  ideal 
method  of  suburban  travel,  and  the  people  like 
it  because  it  offers  many  important  advantages 
over  the  horse  car.  The  latter  is  now  looked 
upon  as  an  anachronism,  and  justly  so,  for  when 
the  slow  going  horse  car  is  considered  in  con- 
nection with  the  advanced  position  we  occupy 
in  actual  life  by  reason  of  the  use  of  electricity, 
it,  indeed,  does  seem  strange  that  we  still  should 
have  with  us  that  ancient  vehicle. 

There  is  abundant  evidence,  however,  that  its 
decadence  is  drawing  to  a  close,  and  before  long 
it  will  be  a  thing  of  the  past.  It  will  be  looked 
upon  just  as  we  now  look  upon  the  stage  coach 
of  the  past  as  compared  with  the  steam  loco- 
motive of  to-day.  It  was  in  the  order  of  things, 
however,  that  we  should  have  horse  cars.  We 
have  had  them,  and  they  have  outlived  their 
day.  Now  comes  the  term  of  the  electric  rail- 
way and  it  seems  to  have  a  brilliant  future  be- 
fore it. 


The  general  interest  taken  in  electricity,  as  a 
means  of  street  car  propulsion,  by  street  railway 
managers,  is  a  sure  indication  that  the  leaven  is 
doing  its  work,  and  they  realize  the  necessity  of 
falling  in  line  with  public  sentiment.  Street  car 
managers,  as  a  rule,  are  a  wide-awake  set  of 
men,  and  they  seem  at  all  times  ready  and  will- 
ing to  adopt  the  best  of  everything  in  their  line 
that  comes  along,  although  they  are  occasionally 
made  the  target  of  criticism  on  the  part  of  the 
press  and  individuals.  But  on  the  whole  they 
do  the  best  they  can,  and  the  interest  they  show 
in  the  new  power  is  unquestionable  evidence 
that  they  are  watching  out  for  the  public  interest 
as  well  as  their  own. 

The  more  they  p'ease  the  public  the  better  it 
will  be  for  them.  The  public  are  like  indi- 
viduals ;  they  have  what  may  be  called  notions, 
or  hobbies.  The  electric  railway  is  the  hobby  at 
present.  It  is  a  hobby  that  is  worth  encouraging, 
however. 


THE  OVERHEAD  WIRE  SYSTEM  OF  ELEC- 
TRIC RAILWAYS. 


Electric  Railways  to  the  Suburbs. — On  ac 
count  of  the  geographical  limitations  of  New  York 
city  thousands  of  its  business  people  seek  homes 
outside  of  the  city.  Within  the  area  described 
by  a  circle  of  a  radius  of  thirty  miles  from  the 
City  Hall  there  are  scores  of  beautiful  towns 
which  are  considered  the  suburbs  of  the  city 
and  which  are  in  the  main  inhabited  by  New 
York  business  men.  Some  of  these  segregated 
communities  are  large  cities  in  themselves,  no- 
tably the  Oranges,  Montclair,  and  Morristown 
in  New  Jersey,  and  Yonkers,  N.  Y. ,  and  are,  in 
one  sense  part  of  the  great  city,  although  sepa- 
rated from  it  by  many  miles.  The  carrying  of 
these  people  to  and  from  the  city,  daily,  is  a  tax 
upon  the  various  railroads  centering  in  New 
York  that  is  almost  overwhelming,  and  the  sub- 
urban traffic  is  constantly  increasing.  Many  of 
the  railroads  are  now  running  trains  as  frequently 
as  safety  will  permit,  and  yet  the  facilities  are 
quite  inadequate.  It  would  seem  that  the  elec- 
tric railway  could  step  in  here  and  get  a  good 
share  of  this  most  profitable  traffic.  Electric 
railways  running  from  New  York.  Jersey  City 
and  Hoboken,  and  Brooklyn,  in  different  direc- 
tions, taking  in  the  near-by  towns,  would,  we 
think,  yield  a  handsome  profit  to  the  investor  in 
such  prop  rties.  Many  people  living  in  near- 
by places  would  prefer  the  clean  and  unobjec- 
tionable electric  cars  to  the  trains  hauled  by 
soft  coal  burning  locomotive  engines.  We  think 
that  this  field  offers  an  excellent  opportunity  for 
the  highest  development  of  the  electric  railway. 
Many  of  the  suburban  places  already  have  elec- 
tric cars  in  operation  within  their  corporate 
limits,  and  the  extension  ot  these  from  town  to 
town  would  not  meet  with  half  of  the  engineer- 
ing and  other  difficulties  that  have  to  be  over- 
come in  the  building  of  an  electric  road  in  a 
thickly  settled  community. 

The  Telephone  as  a  Rival  to  the  Telegraph. 
— There  is  already  talk  about  another  increase 
in  the  capital  of  the  American  Bell  Telephone 
Company,  which  is  preparing  to  extend  the  long- 
distance system  rapidly,  so  that  in  1892,  when 
its  Western  Union  contracts  and  some  of  its 
fundamental  patents  expire,  it  will  be  in  a  posi- 
tion to  supplant  the  telegraph  in  many  places 
and  the  same  time  improve  its  service,  so  that 
the  expired  patents  will  be  of  less  importance  to 
thenew  rivals  that  may  spring  up. 

Insulation  Formula. — In  a  recent  issue  of  La 
Lttmiere  Elecfrique,  M.  Jacquin  gives  the  follow- 
ing formula  for  the  insulation  resistance  of  cables 

1 
carrying   high-pressure    currents  : — M  =/ — ,    in 

E 
which/  is  the  total  insulation  resistance,  1  the 
total  length  in  kilometres,  and  E  the  pressure  in 
volts.  The  coefficient  M  is  400,000  ohms  per 
volt  per  kilometre  of  cable  used  ;  and  M.  Jacquin 
considers  a  cable  to  have  become  unsafe  if  M 
has  decreased  to  10,000  ohms  per  volt  per  kilo- 
metre. 


If  Dr.  Allen,  of  Davenport,  Iowa,  represents 
the  sentiment  of  the  Street  Railway  Association, 
the  overhead  wire  system  of  electric  railways, 
that  system  is  strongly  fortified  against  the 
attacks  of  its  opponents.  "  Are  we  not  all  per- 
sonally believers  in  the  overhead  system  of 
transmission  ?  "  he  asks  in  his  paper  read  before 
the  convention  at  Buffalo  last  week.  "What 
can  there  be  more  simple,  cheap,  more  dur- 
able and  more  convenient.''  he  continues. 

He  is  right  in  asserting  that  the  overhead  sys- 
tem is  simple.  It  is  extremely  so,  and  that  is 
one  reason  why  it  is  growing  more  and  more 
popular — because  the  people  can  understand  it. 
The  imaginary  terrors  that  the  overhead  electric 
railway  wires  have  for  some  misguided  people 
are  dying  out,  as  they  learn  that  there  is  no  just 
foundation  for  any  fears  in  that  direction. 

The  system  is  cheap,  and  that  is  a  very  good 
reason  why  it  shou'd  appeal  to  the  street  railroad 
manager.  It  is  possible,  of  coujse,  that  a  thing 
may  be  cheap  and  devoid  of  any  other  desirable 
quality.  But  here  is  something  that  is  cheap, 
and  really  possesses  many  other  valuable  points. 
Besides  being  cheap,  it  is  simple,  durable  and 
convenient — all  most  desirable  features  in  a 
street  railway  equipment.  Street  railway  mana- 
gers that  are  luke  warm  on  the  subject  of  elec- 
tricity should  keep  those  qualities  enumerated 
prominently  before  them.  The  claims  can  be 
abundantly  substantiated,  and  we  have  yet  to 
hear  of  the  first  case  where  any  dissatisfaction 
resulted  or  exists  thiough  the  change  from 
horse-power  to  electrical  power.  On  the  con- 
trary, the  reports  invariably  show  that  the 
people  are  better  pleased  with  the  service  and 
the  operating  companies  are  more  prosperous. 

Horses  and  Mules  vs.  Electricity.  —  Mules 
and  horses  are  unfortunate  in  not  being  intel- 
ligent animals,  or  they  might  have  at  the  Buf- 
falo Convention  offered  a  vigorous  proiest  and 
kick  against  the  tendency,  on  the  part  of  stieet- 
raiboad  men,  to  supplant  them  with  electricity. 
The  future  for  the  horse  and  mule  really  begins 
to  look  serious..  When  all  classes  of  vehicles, 
from  the  junk  cart  to  the  fashionable  carriage, 
are  propelled  by  electricity,  what  shall  be  done 
with  those  useful,  (or  useless,  animals  ? )  They 
might  be  used  to  furnish  the  power  to  the 
dvnamos  for  the  purpose  of  charging  the  ac- 
cumulators. In  this  case  they  would  supply 
the  propelling  power  for  the  vehicles  just  as  they 
did  before,  only  in  another  way.  We  offer  this 
suggestion  for  the  consideration  of  promoters  of 
e'ectrical  enterprises. 

Electro  Maqnkts.  —  It  requires  considerab'e 
courage  to  stand  up  before  the  world  of  science 
and  say  that  all  of  the  text  books  in  any  one 
branch  of  science  are  wrong  in  their  statement 
of  supposed  facts,  but  this  is  precisely  what  Prof. 
Silvanus  P.  Thompson  has  done.  All  text  books 
in  electricity  state,  for  instance,  that  the  attiac- 
tion  of  an  electro-magnet  for  its  armature  varies 
inversely  as  the  square  of  its  distance  from  the 
poles.  Prof.  Thompson  now  comes  forward 
and  says  that  this  is  wrong,  although  he  does  not 
state  how  it  actually  does  vary.  On  another  page 
will  be  found  enumerated  several  facts  and 
fallacies  concerning  electro-magneis,  which  Prof. 
Thompson  gives  at  the  close  of  a  recent  lecture 
in  London  on  the  electro-magnet.  They  will  be 
read  with  much  interest,  because  they  upset 
some  of  our  previously  acquired  notions  con- 
cerning that  important  instrument. 

The  Infant  Electricity. — We  very  often  hear 
it  said  that  electricity  is  yet  in  its  infancy.  What 
it  will  be  when  it  grows  up  to  manhood  no  one 
is  rash  enough  to  predict.  As  an  infant,  how- 
ever, it  is  the  richest  infant  in  existence.  In  this 
country  alone  it  represents  a  value  of  six  hun- 
dred millions  of  dollars,  and  in  its  employ  there 
are  no  less  than  250,000  persons.  Electricity  is, 
in  more  than  one  sense,  a  great  power  in  the 
land. 
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THE  FEIGEL  CARS. 


We  preseut  herewith  engravings  of  two  ele- 
gant street  cars,  which  are  now  attracting  general 
attention  in  the  street  car  world.  These  are  of 
the  manufactrre  of  the  Feigel  Car  Company. 
Wall  street  New  York.  One  of  the  cars  is 
26  feet  long,  and  the  other  33  feet.  They  are 
trimmed  in  mahogany,  with  spring  seats  and 
backs  and  are  covered  with  the  best  Brussels 
carpet.     Two  elegant  centre   lamps  are  placed 


material,  such  as  tape,  also  saturated  in  the  ad- 
hesive compound,  is  then  wrapped  around  the 
tin-foil,  and  around  this  is  wrapped  another 
double  layer  of  tin-foil,  and  finally  a  second 
wrapping  of  tape.  The  whole  is  then  dipped  in 
the  liquid  compound,  and  a  protective  covering 
of  a  superior  order  is  thus  obtained. 

In  bending  the  cable  in  short  turns,  the  inner 
layer  may  break,  but  the  outer  one  will  move 
upon  itself,  thus  preserving  the  joints  and  insu- 
lation intact. 


annovance.  and  delay  of  two  appeals,  where  one 
should  be -sufficient,  and  it  would  secure  that 
uniformitv  in  decisions  which  the  original  act 
contemplated. 


ELECTRICALLY     PROPKLLED 
CHAIR. 


BATH 


FIG. 


-FEIGEL    CAR.     33    FEET. 


on  the  curled  oak  veneered  ceiling,  which  is 
decorated  in  gold.  The  stoves  are  placed  under 
the  seats,  where  are  also  four  sand  boxes  The 
trimmings  are  of  bronze.  Many  of  this  style  of 
cars  have  recently  been  placed  on  the  two 
Newark,  N.  J.,  roads,  where  the  double  trucks 
on  the  larger  cars  are  attracting  general  attention. 


PATENT  APPEALS. 


IMPROYED  CABLE  INSULATION. 


Mr.  David  Brooks,  jr..  of  Philadelphia,  has  re- 
cently invented  and  patented  a  valuable  improve- 
ment in  protective  coverings  for  electric  wires 
and  cables.  The  principal  feature  of  the  inven- 
tion is  the  possibility  of  bending  cables  or  wires 
on  short  curves  without  impairing  the  insulation. 
Ordinarily  short  bends  cannot  be  made  with  in- 
sulated wires  or  cables  without  straining  the  in- 
sulation  on  one  side  while  it  is  compressed  on 


In  his  annual  report,  recently  submitted, 
Commissioner  of  Patents  Mitchell  says,  with  re- 
ference to  patent  appeals  from  the  Board  of 
Examiners-in-Chief:  "I  am  satisfied  that  no 
appea's  should  come  to  the  Commissioner  from 
the  Examiners-in  Chief,  and  that  his  judi- 
cial jurisdiction  over  that  body  should  go  no 
farther  than  to  giant  new  trials  and  rehearings 
in  proper  cases,  according  to  the  principles  re- 
gulating such  proceedings.  I  therefore  recom- 
mend that  proper  steps  be  taken  so  secure  an 
amendment  to  the  law,   having  the  effect  to  cut 


In  view  of  the  general  interest  in  recent  ex- 
periments with  a  view  to  making  an  electrica  ly 
propelled  bicycle  a  practical  thing,  the  lollowing 
account  of  some  recent  trials,  in  England,  of  an 
electrically  propelled  Bath  chair  will  be  of  inter- 
est. This  electrically  propelled  chair  was  de- 
vised by  Mr.  J.  Vaughan  Sherrin,  the  inventor 
of  a  motor  and  battery  suited  for  this  class  of 
work,  and  its  performances  gave  much  satisfac- 
tion. 

The  Bath  chair,  which  weighs  two  hundred 
pounds,  is  of  wicker-work,  and  the  usual  shape, 
and  is  mounted  on  wheels  of  the  tricycle  type. 
The  primary  cells,  eighteen  in  number,  and 
weighing  eighty  pounds,  are  placed  on  a  large 
tray  suspended  between  the  wheels  behind  the 
chair.  The  motor,  a  modified  two-pole  Gramme 
machine,  with  laminated  field  magnets,  weighs 
thirty-eight  pounds  and  has  a  normal  output  of 
about  one-quarter  hone  power.  The  gearing 
down  is  effected  bjT  chains.  The  eighteen  cells 
contain  one  and  a  half  ga'lons  of  depolarizing 
solution,  costing  about  6d.  a  gallon.  With  this 
charge  the  battery  is  capable  of  propelling  the 
v -hide  along  ordinary  roads  for  nine  hours,  at 
the  rate  of  about  six  miles  an  hour  :  the  zincs  and 
solution  then  requiring  to  be  renewed.  During 
the  runs  in  question,  the  Bath  chair  was  very 
easily  steered  and  stopped,  and  it  surmounted, 
without  much  difficulty,  a  steep  and  muddy  in- 
cline. 

A  small  boat  was  also  equipped  with  Sherrin 
motor  and  battery  and  it  was  propelled  in  a  very 
satisfactory  manner. 


THE  TELEPHONE. 


During  the  convention  of  the  National  Broker's 
Association,  at  Saratoga,  last  September,  one 
evening  the  delegates  were  entertained  by  music 
over  the  long  distance  telephone,  over  which  the 
music  of  Strauss'  orchestra  was  transmitted  from 


IMPROVED    CABLE    INSULATION. 

the  other,  according  to  the  bend.  By  Mr. 
Brooks'  method  of  insulating  conductors  this 
objection  is  entirely  obviated. 

The  insulation  is  built  up  in  the  following 
manner  : 

After  the  insulated  conductors  have  been 
bunched  together  they  are  saturated  with  a 
molten  or  liquid  insulating  compound  and  then 
wrapped  with  tin-foil  or  thin  metallic  tape,  with 
over-lapping  edges,  as  shown  in  illustration. 
After  this  the  wrapping  is  coated  with  a  hot 
liquid  compound  of  an  adhesive  nature,  such  as 
rosin  and  rosin  oil,  or  asphaltum  and  oil.  The 
nature  of  this  compound  is  such  that  while  pre- 
venting the  separation  or  parting  of  the  layers 
it  will  permit  them  to  move  or  slide  upon  each 
other.  A  second  wrapping  of  tin-foil  is  then 
aoplied  on  the  compound,  over  the  first  layer,  in 
the  same  manner,  and  pressed  so  that  the  two 
layers  will  adhere.      A  covering  of  any  fibrous 


FIG.     2.  —  FHIGEL    CAR,     26   FEET. 


off  all  appeals  from  the  Board  of  Examiners  in- 
Chief  to  the  Commissioner,  and  at  the  same  time 
affording  the  Commissioner  the  power  to  grant 
new  trials  or  rehearings  The  appeal  which 
now  lies  in  ex  parte  cases  from  the  Commissioner 
to  the  Supreme  Court  of  the  District  of  Columbia 
should  be  made  to  lie  direct  from  the  Board  of 
Examiners-in-Chief  to  that  court.  Such  a  change 
in  the  organization  of  the  Patent  Office  would  ie- 
lieve  the  Commissioner  of  a  portion  of  that  bur- 
den which  is  now  too  great  to  be  properly  dis- 
charged.     It  would  save  litigants  the  expense, 


the  Madison  Square  Garden,  New  York  At  the 
same  time  a  loop  was  connected  with  the  ho 
of  Mr.  A.  S.  Hibbard,  the  general  manager  of 
the  Long  Distance  Telephone,  who  lives  in 
Morristown,  N.  J.,  and  a  large  party  danced 
there  during  the  evening  to  the  music  played  in 
New  York.  The  Long  Distance  Telephone  Co. 
now  operates  42.000  miles  of  copper  wire  The 
lines  include  Boston.  Providence.  Worcester. 
Springfield,  Aibany.  Syracuse.  Rochester.  Buf- 
falo, Elmira,  Wilkesbarre.  New  York.  Philadel- 
phia, Baltimore  and  Washington. 


THE    ELECTRIC    AGE. 


ELECTRIC  LIGHTING   FOR  BEGINNERS.* 


BY  THE  EDITOR. 


Part  X. — Alternating  Current  Dynamos  (continued). 

193 — What  are  the  main  points  of  difference 
between  alternating  current  dynamos  and  those 
of  the  direct  current  class? 

Alternating  cm  rent  dynamos  differ  from  direct 
current  machines  in  the  number  and  arrange- 
ment of  the  field  magnets,  armature  winding  and 
•1  in  the  absence  of  commutator. 

194 — How  many  field  magnets  do  alternating 
current  dynamos  have  usually? 

The  number  varies  with  the  make  of  the  ma- 
chine and  the  use  for  which  it  is  designed. 
Wesiinghouse  alternators  have  16  field  magnets, 
while  the  Gordon  machine,  of  English  make, 
had  64  field  magnets. 

195 — What  is  the  object  of  having  so  many 
field  magnets? 


FIG.    I. 


-ALTERNATOR    MAGNETS. 


The  greater  the  number  of  field  magnets  the 
greater  will  be  the  number  of  alternations  in  a 
given  time,  oiher  things  being  equal. 

196 — How  is  the  wire  of  the  field  magnets  of 
an  alternator  wound? 

The  wire  on  each  magnet  is  wound  in  the  op- 
posite direction  to  that  of  the  ones  on  each  side. 
Thus  every  other  magnet  is  wound  in  one  direc- 
tion and  every  alternate  magnet  in  the  opposite 
direction. 

197 — How  are  the  field  magnets  of  an  alter- 
nator arranged  with  reference  to  the  armature? 

In  some  machines  the  field  magnets  are  ar- 
ranged as  shown  in  fig.  1  ;  that  is,  with  two 
sets  of  magnets  facing  each  other,  and  in  others 


FIG.    2. — MAGNETS    ARRANGED    RADIALLY. 

the  magnets  are  arranged  radially  on  the  inside 
of  a  circular  frame  as  shown  in  figure  2. 

198 — Name  some  of  the  principal  machines 
with  their  field  magnets  arranged  in  each  man- 
ner described  ? 

Kapp  and  Siemens  alternators  (both  of  English 
make)  are  examples  of  the  class  represented  in 
figure  1,  and  the  Wesiinghouse  alternator  (Amer- 
ican) is  an  example  of  the  second  class,  which  is 
represented  in  figure  2. 

199 — How  are  the  field  magnets  of  an  alter- 
nator energized  ? 

By  an  electric  current,  usually  generated  by 
an  independent  dynamo. 

20D — Is  the  current  from  this  independent  ma- 
chine alternating  or  direct? 

Direct. 

*Copyrighted. 


201 — Is  it  absolutely  necessary  that  the  field 
magnets  of  an  alternator  should  be  energized  by 
a  direct  current — if  so,  why? 

Yes  ;  only  a  direct  current  can  be  used  for 
this  purpose  in  order  to  maintain  an  unchanging 
polarity  in  the  field  magnets. 

202 — What  is  the  object  in  winding  adjacent 
field  magnets  of  the  alternators  in  opposite  di- 
rections, as  described  in  answer  to  question  196? 

In  order  to  reverse  the  polarity  of  the  mag- 
netic fields.  This  will  be  understood  by  refer- 
ence to  figure  1.  The  same  result  is  obtained 
in  the  arrangement  shown  in  figure  2. 

203 — What  is  the  method  of  winding  the  ar- 
mature coils  in  alternators  ? 

The  armature  coils  are  wound  in  opposite  di- 
rections, each  from  the  other,  as  shown  in  fig- 
ure 3. 

204 — Wrhat  is  the  position  of  the  armature  coils 
with  reference  to  the  field  magnets? 

In  some  machines  the  armature  coils  pass 
through  a  space  between  two  sets  of  magnets, 
as  shown  in  figure  1,  while  in  others  they  re- 
volve in  front  of  the  poles  of  the  field  magnets, 
as  illustrated  by  figure  2. 

205 — Explain  the  circulation  of  currents  in  the 
armature  coils  of  alternators? 

By  reference  to  figure  1  it  will  be  noticed 
that  the  current  generated  in  coil  1  flows  in  the 
direction  indicated  by  the  arrows.  In  coil  2, 
which  is  wound  in  the  reverse  direction  to  coil  1, 
the  current  generated  will  flow  in  the  same  gene- 
ral direction.  In  coil  3,  which  is  wound  the 
same  as  coil  1,  the  current  will  flow  as  indicated 
by  the  arrows.  This  same  arrangement  is  car- 
ried out  all  the  way  around  the  armature,  every 
other  coil  being  wound  one  way  and  the  alternate 
coils  wound  the  other.     Now,  by  a  little  study 


THE  THAXTER  ELECTRIC  LOCK. 


FIG.    3 — WINDING    OF    ARMATURE    COILS. 

it  will  be  understood  that  as  the  coils  recede 
from  one  set  of  magnets  and  advance  towards 
the  next  set,  the  currents  generated  therein  will 
be  in  the  opposite  direction  to  those  preceding. 
By  these  rapid  changes  in  the  position  of  the  ar- 
mature coils,  with  reference  to  the  field  mag- 
nets, the  rapidly  alternating  currents  are  pro- 
duced and  led  to  the  external  circuit  through  the 
collecting  brushes. 

206— In  one  revolution  of  the  armature  how 
many  reversals  of  current  will  take  place? 

The  current  will  be  reversed  as  many  times 
as  there  are  field  magnets. 

207 — How  are  the  alternations  of  current  com- 
puted in  practice  ? 

By  multiplying  the  number  of  field  magnets 
by  the  number  of  revolutions  of  the  armature  per 
minute.  The  product  will  give  the  alternations 
per  minute. 

( To  be  continued.) 


Portelectric  Co — Prof.  A.  E.  Dolbear,  as 
electrician  for  the  New  England  Portelectric 
Company,  has  recently  reported  progress  to  the 
president  and  directors  of  the  company.  He 
concludes  his  report  as  follows  :  "Its  [the  ex- 
perimental line  and  equipment]  perfomances  re- 
inforces the  judgment  formerly  expressed,  that 
the  Portelectric  System  will  attain  great  com- 
mercial importance." 


Scarcely  a  day  passes  but  what  we  hear  of 
some  new  application  of  electric  force  for  the 
benefit  of  mankind.  Man  is  depending  more 
and  more  upon  electricity  to  aid  him  in  the  per- 
fomance  of  work,  and  it  is  getting  to  be  so  that 
we  can  do  almost  anything  by  simply  touching 
a  button,  which  lets  loose  the  wonderful  force 
upon  which  so  much  depends  these  days.  1  he 
newest  thing  in  this  part  of  the  country  is  an 
electric  lock  known  as  the  Thaxter  Electric  Lock, 
of  which  we  give  herewith  an  illustration. 

Heretofore  the  Thaxter  Electric  Lock  has  been 
but  little  known  to  the  trade  outside  of  Boston 
and  vicinity  ;  the  inventor,  as  is  too  of  en  the 
case,  having  been  compelled  to  fight  infringers 
in  the  U.  S.  Courts,  or  sacrifice  his  fundamental 
rights.  Since  the  Court  sustained  the  patent,  in- 
fringements have  ceased,  and  the  lock  has  been 
improved  and  perfected  until  it  is  in  every  re 
spect  a  first-class  instrument,  and  is  said  to  be 
the  only  strictly  Electric  Lock  in  the  market. 


THAXTER    ELECTRIC    LOCK. 

This  lock,  while  it  can  be  used  in  place  of  an 
ordinary  lock  anywhere,  is  peculiarly  adapted 
to  entrance  doors  of  private  residences,  apart- 
ment houses,  offices,  banks,  etc.  By  the  simple 
pressure  of  a  button  located  at  any  convenient 
point  closes  the  circuit,  and  the  current  passing 
through  the  magnet  inside  the  lock  (shown  in 
figure)  releases  a  lever.  The  spring  then  throws 
back  the  bolt  from  the  tumbler,  when  the  outside 
knob  can  be  turned  and  the  door  opened.  Not 
until  the  electrical  apparatus  has  been  actuated 
can  the  door  be  opened  hence  the  value  of  such 
a  device  is  at  once  apparent. 

The  Thaxter  lock  is  both  a  front  door  lock  and 
an  electric  door  lock  combined,  and  its  cost  is 
about  that  of  any  first-class  front  door  lock  of  the 
usual  makes.  The  catch  of  the  lock  can  only 
be  released  by  the  electric  push  button  inside 
the  house,  or  by  the  use  of  the  pocket  key. 

In  fitting  the  Thaxter  Electric  Locks  no  cutting 
of  the  door  jambs  is  necessary,  as  is  the  case 
where  the  Electric  Door  Opener  is  used.  This 
is  an  important  advantage.  The  door  locks  itself 
when  it  closes.  In  apartment  houses  the  button 
(one  for  each  suite)  is  located  near  the  speaking 
tube  which  runs  to  the  outside  door. 

The  Electric  Gas  Lighting  Company,  195 
Devonshire  St.,  Boston,  Mass.,  are  the  wholesale 
selling  agents  for  this  valuable  device,  which  we 
understand  is  giving  great  satisfaction  wheiever 
used. 

Electric  Traction. — Experiments  with  an  ac- 
cumulator car  undertaken  by  Messrs.  Hostmann 
and  Company,  of  Hanover,  in  conjunction  with 
the  Oerlikon  Company,  on  the  line  of  railway, 
20  miles  long,  connecting  Hildburghausen, 
Heldberg,  and  Friedrichshall,  have  been  satis- 
factory. 


THE    ELECTRIC    AGE. 


annual  meeting  of  the  american 
:;eet  railway  association. 

The  Iroquois  Hotel,  Buffalo,  was,  on  October 
15th,  the  centre  of  great  activity  and  bustle.  The 
occasion  was  the  ninth  annual  convention  of  the 
American  Street  Railway  Association,  and  the 
attendance  of  members  and  others  interested  in 
street  car  railways,  directly  and  indirectly,  was 
unprecedented.  The  feature  of  the  meeting,  and 
the  one  that  brought  the  large  crowd  together, 
more  than  any  thing  el-e.  was  the  part  elec- 
tricity was  to  take  111  the  meeting.  . 

The  meeting  was  called  to  onlei  at  10:45  *■  M- 
by  Pre-ident  Thomas  Lowry,  of  Minneapolis, 
and  Secretary  Win.  J.  Richardson  called  the 
roll.  Nearly  200  members  responded  to  their 
names  as  they  were  called. 

President  Lowry  then  made  his  annual  address. 
He  said  that  the  United  States  Government 
thought  street  railway  traffic  of  so  much  impor- 
tance that  in  the  new  census  a  special  report 
was  made  of  street  railways  in  cities  of  over  50,- 
000  inhabitants.  He  lefined  to  the  fact  that  a 
paper  on  the  street-car  horse  was  to  be  read, 
and  sa  d  electricity  was  making  such  rapid  strides 
that  he  did  not  believe  that  at  any  subsequent 
convention  the  street-car  horse  would  be  con- 
sidered.    (Applause). 

In  the  census  report,  he  said,  56  cities  are  in- 
cluded, and  out  of  3, 150  miles  of  track  in  these 
cities  2351  miles  are  operated  by  horses,  260  by 
electridty,  255  by  cable.  221  by  steam,  the  bal- 
ance, about  60  miles,  being  the  New  York  and 
Brooklyn  elevated  roads.  In  smaller  cities  and 
outside  the  enumeration,  there  are  about  1,600 
miles  of  electric  street  railways  in  operation. 

He  advocated  liberal  franchises  for  street  rail- 
way improvements,  stating  that  the  growth  of  a 
city  depended  largely  on  street  railway  extensions. 

He  closed  his  address  with  some  remarks  on 
the  labor  question  as  affecting  street  railroads. 
A  paper  was  read  on  "  a  Perfect  Street  Railway 
Horse,"  which  was  full  of  interest  to  horse  rail- 
road men. 

The  first  paper  involving  electricity  was  that  of 
Dr.W.  L.  Allen  of  Davenport.  la.  The  title  of  the 
paper  was  :  "  Electric  Motive  Power  Technically 
Considered. "  Dr.  Allen  said  it  was  a  rare  thing  to 
have  trolley  wires  break  except  at  the  curves.  He 
said  there  is  little  to  be  asked  for  in  the  way  of  im- 
provement of  what  we  now  have  for  overhead  ma- 
terial. He  advised  that  rails  on  both  sides  of  the 
tracks  should  be  connected  with  bands.  Concern- 
ing the  overhead  wires  he  said  :  "Actual  experience 
has  proven  that  there  need  be  so  little  trouble 
or  danger  Irom  the  station  and  overhead  line 
that  we  cannot  concede  the  need  of  either  con- 
duit or  storage  battery,  so  far  as  we  are  con- 
cerned. Every  one  of  the  street  railway  men 
present  will  uphold  the  statement  that  the  only 
problem  before  us  and  the  one  about  which  we 
are  always  anxious,  is  What  can  we  do  to  keep 
our  motors  out  of  the  repair  shops? '  We  don't 
worry  about  our  station  or  overhead  wires  ;  we 
scarcely  have  time  to  think  of  them  ;  we  are 
constantly  at  work  upon  and  perpetually  annoyed 
by  our  mot 

The  ba'ance  of  the  report  was  purely  technical, 
including  a  statement  of  the  many  difficulties 
met  with  by  street  car  electricians,  and  also  an 
exhaustive  statement  on  the  unexpected  expenses 
met  with  in  running  electric  cars.  He  did  not 
make  a  statement  of  the  actual  cost  of  running 
the  car-,  but  deduced  that  a  car  ought  to  run  100 
days  without  electric  repairs. 

The  afternoon  was  devoted  to  a  trip  to  Cold 
Springs  where  the  merits  of  vaiious  street-car 
inventions  were  more  or  less  satisfactorily 
demonstrated  comprising  an  exhibition  of  the 
and  snow-sweeper  of  the  Thomson- 
Houston  system,  the  running  of  the  Westing- 
house-Pullman  trolley  car  and  theEdco  storage- 
batterv  car. 

At  Thursday  morning's  session,  after  the  read- 
ing of  a  paper  on  "Public  and  State  Treatment 
of  Corporat  ons, '  by  Geo.  II.  Scribner,  of  New 


York,  and  one  by  Benjamin  J.  Owen,  President 
of  the  Reading.  Pa.,  City  Passenger  Railway  Co., 
on  "Novel  Schemes  for  the  Development  of 
Street  Railways,"  the  session  was  placed  in 
the  hands  of  the  delegates  for  discussion  of  the 
merits  of  the  various  systems  represented.  D. 
H.  Bates  opened  for  the  storage  battery  car,  in 
which  he  referred  to  the  street  car  horse  and  the 
cost  of  maintaining  it,  a  comparison  of  propul- 
1,  and  the  rate  of  speed,  how  storage  battery 
cars  differ  from  those  in  use  on  the  overhead 
em.  Every  good  word  that  can  be  said  of 
the  trolley  can  be  applitd  with  equal  lavorto  the 
accumulator  car.  which,  however,  has  many  ad- 
vantages peculiar  to  itself.  One  or  two  can  be 
introduced  at  a  time  :  can  be  run  on  a  trolley 
or  cable  line,  or  on  any  route  where  an  ordi- 
ary  street  car  can  be  run  :  or  in  case  of  a  serious 
break  down  or  epidemic  among  horses.  Mr. 
Bates  now  gave  a  great  many  figures,  including 
first  cost  of  plant  and  equipment  and  cost  of 
maintenance  and  operation.  This  discussion 
ended  with  an  appeal  to  the  delegates  asking 
that  the  Edco  car  be  given  a  fair  trial  and  it  would 
depend  on  its  meriis  for  adoption. 

The  overhead  system  was  next  represented  by 
A.  H.  Chadbourne,  who  explained  in  detail  the 
working  and  method  of  construction  of  the 
Wenstrom  generator,  which  is  different  from  the 
regular  trolley  generator  though  similar  in  pur- 
pose. A  long  description  of  the  field  magnets 
and  the  style  of  armature  was  given,  with  the 
manner  ol  wire  connection,  which  cannot  solder 
or  melt.  The  gear  of  the  generator  is  absolutely 
noiseless,  and  is  fitted  throughout  with  cogged 
wheels  having  interchangeable  wooden  teeth. 

Mr.  Wheeles  of  Washington  was  then  given  an 
opportunity  to  speak  upon  the  underground 
system  of  conduits,  which  also  has  overhead 
wires.  Switch  boxes  are  placed  along  the  line 
at  regular  intervals  which  cut  the  circuit  auto- 
matically, only  charging  that  section  of  the  over- 
head wire  between  the  boxes  on  which  the  car  is 
running  at  that  time,  therefore  there  is  no  danger 
whatever  from  the  trolley  wire,  the  greater  pro- 
portion being  continually  dead.  This  was  a  new 
feature  of  electrical  street  railway  construction, 
and  Mr.  Wheeles's  talk  was  listened  to  with 
much  interest. 

The  United  Electric  Traction  Company  was 
represented  by  Mr.  Neftel,  who  spoke  of  the 
Brush  and  Julien  patents  controlled  by  his  com 
pany  and  shown  on  the  cars  of  the  Madison 
Avenue  line  in  New  York.  At  present  the  Tomp- 
son-Houston  motors  are  used  in  this  system, 
but  a  slow-speed  motor  has  been  specially  de- 
signed and  will  be  introduced  as  rapidly  as  pos- 
sible. This  ended  the  morning  session,  and  the 
convention  was  adjourned  until  2:30  p.  m. 

At  the  afternoon  session  the  following  officers 
were  elected  for  the  ensuing  year :  president,  H. 
fit.  Watson,  Buffalo  ;  vice-president,  W.  a.  Smith, 
Omaha  ;  second  vice  president,  Charles  Odell. 
Newburyport,  Mass;  thi;d  vice-president,  A.  D. 
Ryan,  Columbus;  executive  committee,  Thomas 
Lowry,  Minneapolis;  D.  H.  Henry,  Pittsburg; 
Albert  E.  Thornton,  Atlanta  ;  H  M.  Littell,  Cin- 
cinnati ;  Thomas  C.  Keefer,  Ottawa  ;  secretary 
and  treasurer,  William  J.  Richardson,  Brooklyn. 
It  was  decided  to  hold  the  next  meeting  in  Pitts- 
burg. The  date  set  was  the  third  Wednesday  in 
October. 

Following  this,  three  different  gentlemen  were 
asked  to  address  the  convention  in  exposition  of 
the  various  electric  systems  which  they  repre- 
sented. 

Mr.  Higgins,  of  the  Edison  General  Electric 
Company,  was  first  heard.  "It  lays  with  you, 
gentlemen,"  said  Mr.  Higgins  "  whether  elec- 
tric cars  succeed  or  not.  Much  depends  upon 
the  care  given  them,  the  condition  of  the  arma- 
tures and  brushes.  They  need  not  any  less  at- 
tention at  the  hands  of  the  driver  than  does  a 
locomotive  at  the  hands  of  its  engineer. "  Mr. 
Higgins  described  the  various  characteristics  of 
the  Edison  electric  car  as  compared  with  those 
of  other  makers. 


Edward  H  Johnson,  of  the  Interior  Conduit 
and  Insulation  Company  of  New  York,  spoke 
next  upon  the  underground  system  of  conduits. 
He  argued  that  all  feeders,  mains  and  submains 
should  be  placed  undeiground.  Can  they  be 
put  there  at  a  reasonable  expense  and  will  the 
efficiency  of  the  line  remain  unimpaired  ?  Mr. 
Johnson  said  his  company  would  answer  yes  to 
both  those  questions,  and  was  prepared  to  back 
the  assertion  besides  guaranteeing  perfect  insu- 
lation and  thorough  workmanship  in  every  de- 
tail. 

The  products  of  the  Thomson-Houston  Com- 
pany were  now  taken  up  and  Mr.  Mansfield  of 
Boston  ably  expounded  their  merits.  The  Thom- 
son-Houston system  is  the  one  in  most  extensive 
use,  therefore  is  most  favorably  known.  All  the 
accessories  and  details  which  enter  into  the  con- 
struction of  these  cars  have  been  planned  on  cor- 
rect principles.  In  closing,  an  appeal  was  made 
to  the  representatives  to  give  on  their  lines  an 
impartial  trial  to  these  cars — the  company  asked 
nothing  further. 

Mr  Potter  appeared  for  the  Brush  and  Short 
Electrical  companies,  and  dwelt  at  length  on 
the  good  principles  made  use  of  in  these  cars. 
The  system  of  repairs  had  now  reached  a  high 
degree  of  perfection,  yet  were  inexpensive.  The 
construction  of  the  armatures  and  motors  w^s 
fully  described. 

Mr.  W  J  Carruthers  Wain  of  London,  Eng  , 
and  president  of  the  Tram  ways  Institute  of  Great 
Britain  and  Ireland  was  the  next  speaker,  and  a 
most  engaging  speaker  he  was,  too.  He  talke d 
in  an  off-hand  way,  with  the  a-sistance  of  but 
a  few  notes  on  his  general  experience  as  a  tram- 
way  director,  and  particularly  of  the  recent  ex- 
periments in  Birmingham  in  the  storage-battery 
system  of  traction.  The  general  tenor  of  his 
remarks  showed  that  he  deemed  American  street- 
railroad  owners  far  more  favored  individuals 
than  those  of  England.  As  he  spoke,  here  and 
there  through  his  speech,  of  the  restrictions 
placed  on  the  street  railroad  business  by  English 
local  authorities,  one  could  not  but  believe  that 
the  American  street  railroad  magnates  were  net 
such  downtrodden  persons  as  might  have  been 
supposed  after  hearing  Mr.  Scribner's  paper  in 
the  morning. 

In  tracing  the  growth  of  the  storage-battery 
system  in  Birmingham,  the  speaker  said:  "Local 
authorities  in  England  are  much  opposed  to  the 
overhead  wires,  so  we  finally  concluded  to  take 
up  the  storage-battery  system."  He  told  how 
the  Electric  Construction  Corporation  had  been 
formed  and  how  the  contracting  company  agreed 
to  furnish  motor  power  at  the  rate  ol  nine  cents 
a  mile.  He  told  of  the  severe  tests  that  the  si 
age-battery  car  had  been  subjected  to  during  the 
preliminary  experiments.  It  weighed  nine  tons, 
and  when  hitched  to  a  steam  engine  it  pulled  it 
along,  notwithstanding  the  latter  had  a  full  head 

-.earn  on.  So  far  the  system  had  been  in  use 
three  months  without  a  hitch  or  break.  The 
company  owns  twelve  cars,  though  but  five  are 
run  now.  The  local  authorities  had  fixed  the 
limit  of  speed  at  eight  miles  per  hour  and  at 
ceriain  places  the  cars  were  not  allowed  to  run 
faster  ihan  two  miles  per  hour.  At  every  sreet 
crossing  the  cars  had  to  come  to  a  dead  stop. 
In  that  way  a  round  trip  of  six  miles  was  made 
in  only  55  minutes. 

In  answer  to  vaiious  queries,  he  said  tl  at  his 
company  d  d  not  care  to  run  cars  more  than  30 
miles  on  one  charge.  The  cells  were  charged 
principally  at  night,  and  practically  took  the 
same  length  of  time  to  charge  as  to  discharge 
them. 

An  elegant  banquet  "as  given  at  the  Iroquois 
Hotel  i  n  the  evening,  at  which  250  perso   s  were 
present,  including  many  ladies.   Among  thet< 
given  after  the  dinner,  was  one  on  "Electricity.'" 

Friday  was  spent  in  sight  seeing,  and  the  pro- 
gramme included  a  trip  to  Niagara  Fals  on  a 
special  train.  The  party  returned  to  the  city  at 
5:30  in  the  afternoon  and  scattered  for  their  res- 
pective homes. 
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THE  MARES  ENERGY  METER. 


The  following  particulars  are  given  by  Le 
Genie  Civil  of  the  Mares  watt-hour  meter,  which 
might  be  briefly  described  as  a  combination  of  a 
Snelgrove  electric  balance,  and  a  Thomson  cur- 
rent weigher,  will  be  of  interest  to  our  readers  : 

The  watt-hour  meter  of  M.  E.  Mares  may  be 
placed  in  the  category  of  intermittent  integrat- 
ing meters  since  it  adds  up  at  regular  intervals 
of  time  (4  minutes)  the  number  of  watts  ex- 
pended at  the  instant  in  the  circuit.  Fig.  i 
explains  the  principle  of  the  apparatus.  G  is  a 
thick  wire  coil  in  series  with  the  lamps,  and 
inside  it  is  the  movable  fine  wire  shunt  coil. 
The  latter  is  suspended  from  the  end  A  of  the 
lever  A   B,  oscillating  about  the    knife-edge  b. 


FIG.     I MARES  METER  COILS. 

The  electro  dynamic  action  between  the  coils  is 
equal  to  a  force,  f  (E  C),  and  this  may  be 
balanced  by  a  weight,  p,  acting,  say,  at  the  point 
R.      Hence  we  have, 

/(EC)XAi=/X^> 
or, 

/  {EC)=b  R  X  a  constant. 
That  is  to  say,  E  C  at  any  instant  is  equal  to 
b  R  multiplied  by  a  constant.  What  we  have  to 
do,  therefore,  in  order  to  measure  EC  is  to  move 
a  weight,  /,  along  A  B,  and  to  measure  off  the 
value  of  b  R.  This  result  is  attained  in  the  fol- 
lowing manner. 

The  moving  weight  /  consists  of  a  rack  D 
(Fig.  2),  which  rolls  along  the  arm  A  B,  and 
which  carries  a  small  hollow  metal  cylinder  g. 
The  apparatus  is  adjusted  by  varying  the  load 


.M) 


FIG.    2 MARES  METER  GEARING. 

carried  by  g,  and  by  moving  the  screw  nut  e- 
The  rack  D  is  actuated  by  the  Lahire  gearing 
M  O  N,  and  in  virtue  of  the  motion  of  the  inner 
toothed  wheel  the  rod  T  moves  to  and  fro,  carry- 
ing with  it  the  rack  D. 

The  integation  is  effected  every  four  minutes 
as  stated  above.  In  that  space  of  time,  therefore, 
the  rack  D  has  to  effect  a  complete  to  and  fro 
movement.  The  Lahire  gearing  is  worked  by 
clockwork,  which  is  wound  up  electro-magnet- 
ically.  The  rectilinear  motion  of  the  rack  D 
causes  the  toothed  wheel  F  to  rotate,  and  this  in 
turn  gives  motion  to  a  train  of  wheels  actuating 
a  registering  apparatus.  In  order  that  the  rota- 
tions of  F  may  be  proportional  to  E  C,  it  is 
necessary  that  the  rack  D  should  cease  to  come 
in  contact  with  it  the  moment  the  beam  is 
balanced,  and  the  rack  D  should  not  again  be 
engaged  with  the  wheel  F  until  it  again  com- 
mences a  forward  movement.  This  is  effected 
in  the  following  manner :  When  the  weight 
p  passes  the  point  of  equilibrium  the  beam  tilts 
downwards  on  to  the  stop  d,  and  the  wheel  F  is 
disengaged.  In  order  to  prevent  D  from  engag- 
ing with  F  on  its  return  journey,  the  current, 
which  continues  to  pass  through  the  shunt  coil 
during  the  whole  of  the  forward  movement  of 
the  rack  is  cut  off  during  the  second  half  revo- 
lution of  M  N  The  beam  thus  maintaining 
such  a  position  during  the  return  journey  of  the 


rack  as  enables  it  to  clear  the  wheel  F.  If  the 
series  coil  of  the  meter  is  not  traversed  by  any 
current,  the  beam  tilts  over  as  soon  as  the  rack 
begins  to  move  forward  and  nothing  is  there- 
fore measured. 

The  current  is  shut  off  from  the  shunt  coil  dur- 
ing half  of  each  revolution  of  M  N  by  means  of 
an  appropriate  commutator.  During  the  half 
revolution  when  the  current  is  diverted  from  the 
shunt  coil,  it  is  made  to  wind  up  the  clockwork. 
One   complete   revolution  of  M  N  causes  the 


FIG.    3 MARES   METER. 

scape-wheel  of  the  clockwork  to  run  down  by 
five  teeth.  One  half  of  the  commutator  is,  there- 
fore, provided  with  five  studs,  and  as  these  come 
into  contact  with  the  spring  conveying  the  cur- 
rent five  impulses  are  transmitted  to  an  electro- 
magnet, which  by  giving  five  pulls  to  its  arma- 
ture, winds  up  the  scape-wheel  by  the  amount  it 
has  run  down. 

The  Mares  meter,  which  is  made  by  M.  De- 
jardin,  of  Paris,  has  been  used  with  satisfactory 
results  on  the  circuits  of  the  Montpellier  central 
lighting  station.  A  perspective  view  of  the  meter 
is  given  in  Fig.  3. 


ELECTRICITY  IN  JAPAN. 


We  are  in  receipt  of  a  letter  from  S.  N.  Katogi, 
ofTokio,  Japan,  containing  some  electrical  news 
from  that  far-off  land.  Mr.  Katogi,  it  will  be 
remembered,  spent  some  time  in  this  country 
during  the  early  part  of  this  year  in  the  study  of 
electricity,  to  prepare  himself  for  the  practice  of 
that  profession  in  his  native  land. 

The  telephone  exchange  in  Tokio  was  opened 
during  the  beginning  of  October.  Tokio  and 
Yokohama  are  connected  by  trunk  lines,  the 
distance  being  18  miles.  There  are  several  hun- 
dred subscribers  in  the  two  cities.  No.  17  hard 
drawn  copper  wire  is  used,  and  the  lines  are  all 
overhead.  The  Gower-Bell  transmitter  has  been 
adopted. 

The  Sprague  Electric  Railway  exhibit  at  the 
exposition  at  Tokio  attracted  a  great  deal  of  at- 
tention, and  was  very  successful. 

There  is  considerable  activity  in  electric  light- 
ing in  Tokio  city.  Four  companies  are  in  the 
field,  two  in  practical  operation  and  two  in  course 
of  prepaiation  for  work.  In  Yokohama  the  Yo- 
kohama Electric  Light  Company  began  opera- 
tions on  September  15th. 

Mr.  Katogi  states  that  financial  matters  in 
Japan  are  not  in  good  condition  and  electrical 
enterprises  suffer  in  consequence. 

Mr.  Katogi  is  now  connected  with  an  electrical 
concern  in  Tokio,  called  Miyoshi  Works. 

On  the  1 8th  of  September  last  Mr.  Katogi  de- 
livered an  address  before  the  Tokio  Electrical 
Society  on  the  subject  of  American  Electrical 
Industries,  and  it  was  received  in  a  manner 
highly  complimentary  to  that  gentleman. 


AIR   CONDENSERS. 

The  following  is  a  description  of  the  air  con- 
densers of  the  British  Association: 

The  condensers  consist  of  24  concentric  tubes  ; 
the  outer  tube  is  about  2ft.  9m.  high  and  6  in. 
in  diameter.  Each  succeeding  tube  diminishes 
in  diameter  by  half  an  inch  ;  the  tubes  are  about 
g^nd  of  an  inch  in  thickness,  and  the  air  space 
between  the  inside  of  one  tube  and  the  outside 


of  the  next  is  about  i^nd  in.,  but  it  was  found 
impossible  to  get  all  the  tubes  of  exactly  the 
same  thickness,  so  that  in  some  cases  the  dis- 
tance between  the  tubes  is  less  than  the  above. 
These  tubes  are  carried  by  two  conical  brass 
castings  ;  the  outside  surface  of  each  casting 
forms  a  series  of  twelve  steps,  over  which  the 
successive  tubes  fit.  Each  tube  is  held  in  posi- 
tion by  screws.  The  upper  one  is  supported 
by  the  outside  casing  of  the  condenser,  and 
twelve  of  the  tubes  hang  vertically  from  it.  The 
lower  cone  is  carried  by  three  ebonite  pillars, 
about  3in.  in  height ;  the  twelve  tubes  which 
are  attached   to  it  come  respectively  between 


AIR   CONDENSER; 

those  which  are  suspended  from  the  upper  cone. 
Thus  the  insulation  depends  on  the  ebonite  pil- 
lars, assuming  there  is  no  leakage  across  the  air 
from  the  edges  of  the  tubes.  There  is  an  open- 
ing in  the  outer  casing,  closed  by  a  door,  by 
means  of  which  the  ebonite  can  be  cleaned  ;  the 
whole  is  dried  by  placing  inside  a  small  vessel  of 
sulphuric  acid.  In  the  centre  of  the  upper  cone 
there  is  a  hole  through  which  a  rod  passes.  The 
rod  is  connected  with  the  lower  cone  and  forms 
the  electrode  for  the  insulated  cylinders.  An 
ebonite  plug,  fitting  tightly  round  the  rod,  can 
be  pushed  down  so  as  to  close  the  hole  and  pre- 
vent the  ingress  of  dust  when  the  condensers  are 
not  in  use  ;  when  they  are  being  used  the  plug 
is  removed. 

A  New  Electric  Car. — A  Springfield,  Mass., 
paper  says:  The  battery  for  the  storage  of  elec- 
tricity in  portable  form,  patented  about  a  year 
ago  by  Sidney  H.  Barret,  of  this  city,  and  describ- 
ed at  that  time,  is  proving  its  efficiency  in 
comparison  with  other  storage  batteries.  A 
passenger  train  on  the  Connecticut  River  railroad, 
running  between  Springfield  and  Northampton, 
has  been  for  some  six  months  lighted  with  this 
battery  to  the  satisfaction  of  the  railroad  com- 
pany, and  those  interested  in  this  battery  are 
supported  by  expert  opinion  in  their  claim  to 
have  "the  best."  Orders  have  been  received 
sufficient  to  occupy  several  months  in  filling 
them. 

The  Barret  company  have  recently  begun  the 
construction  of  an  electric  motor  car,  or  noiseless 
locomotive.  This  car  is  to  be  about  ten  feet  long 
and  is  to  be  attached  to  the  cars  now  in  use, 
simply  taking  the  place  of  the  horses.  The  car 
will  be  furnished  with  300  cells  and  two  20-horse- 
power  motors,  which  will  give  100  horse  power, 
sufficient  for  an  entire  day's  work.  The  mech- 
anism is  so  arranged  that  the  car  can  be  propelled 
by  either  the  overhead  system  or  storage  batteries. 
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This  is  a  system  of  telegraphy  in  which  greatly 
improved  results  are  obtained  by  devices  and 
arrangements  extremely  simple,  both  electrically 
and  mechanically. 

The  promoter  of  this  system,  Mr.  D.  H.  Craig, 
of  New  York  City,  and  the  inventor  Mr.  Frank 
Anderson,  of  Peekskill,  N.  Y. ,  both  have  been 
intimately  connected  with  the  more  or  less  suc- 
cessful improvements  in  this  direction  for  a  great 
many  years,  and  this  system  is  the  outcome  of 
much  and  varied  practical  experience. 

This  system  is  of  the  class — the  only  one  in 
which  very  high  speed  is  attainable — in  which 
the  Morse  code  of  signals  is  transmitted  by  means 
of  perforations  in  a  strip  of  paper,  and  received 
either  by  chemical  decomposition  or  ink  writers. 

The  rapid  preparation  of  accurate  perfora- 
tions is  therefore  a  fundamental  necessity. 
Recognizing  that  this  is  the  weak  point  in  all 
systems  of  this  class,  the  effort  has  been  made, 
with  marked  success,  to  reduce  to  the  simplest 
form  possible  the  functions  of  the 
perforations,  to  the  end  that  they, 
and  thereby  the  means  for  produc- 
ing  them,    might  be    simplified. 

In  the  new  system  the  full  effect 
which  is  designed  to  be  produced 
at  the  receiving  end  by  double  cur- 
rent transmission,  is  produced, 
indirectly,  by  single  current  trans- 
mission, and  therefore  admits  of 
much  simpler  perforations  and  a 
modification  of  the  transmission 
by  which  the  holes,  instead  of 
representing  the  dots  and  dashes, 
represent  the  intervals  between 
them,  still  further  reduces  the 
number  of  perforations,  so  that  a 
set  of  six  punches,  five  for  the  let- 
ters and  one  for  the  space  (see 
diagram),  are  capable  of  producing 
as  many  different  transmitted 
characters,  as  ninteen  punches, 
including  the  feeding  row,  of  the 
Wheatstone,  or  twenty  of  the  "  American  Rapid  " 
systems. 

Two  classes  of  perforators  are  provided — the 
regular  office  perforator,  designed  for  speed, 
which  is  limited  only  by  the  speed  at  which  the 
operator  can  touch  and  depress  the  keys,  and  a 
smaller  and  cheaper  one  capable  of  working  up 
to  20  or  30  words  per  minute,  and  designed  to 
be  used  in  small  offices,  and  by  individuals  who 
may  choose  to  do  their  own  perforating.  This 
smaller  perforator  has  an  attachment  which  prints, 
automatically,  on  a  separate  fillet  of  paper,  as 
the  messages  are  perforated,  a  copy  of  this  per- 
forated letter  or  message,  in  Roman  print,  which 
may  be  filed  for  subsequent  reference. 

There  is  connected  with  both  perforators  a 
simple  and  very  complete  device  for  forming  an 
unlimited  number  of  absolutely  secret  ciphers,  so 
that  letters  or  commercial  messages  may  be  per- 
forated and  telegraphed  with  absolute  secrecy, 
except  to  the  sender  and  receiver. 

The  transmitting  and  receiving  instruments  are 
combined  in  one  piece  of  mechanism,  run  by 
very  small  electric  motors,  governed,  and  cap- 
able of  adjustment  to  an\-  required  speed. 

As  will  be  see  by  the  diagram,  the  transmitter 
is  not  placed  between  the  battery  and  the  line, 
as  is  usual,  but  in  a  shunt  from  line  to  earth — 
the  battery  being  normally  connected  to  the  line. 
The  office  of  the  preforations  in  the  fillet  is  to 
close  this  shunt,  thereby  short-circuiting  the  bat- 
tery and  interrupting  the  flow  of  current  to  the 
line,  so  that  signals  on  the  line  correspond  to 
the  intervals  between  the  perforations,  as  shown 
in  the  diagram. 

The  "  sparking  "  is  very  slight,  even  with  very 
heavy  batteries,  for  the  change  is  not  from  an 
open  to  a  closed  short  circuit,  but  from  the  line 
circuit,  in  which  there  are  no  coils  or  magnets, 
to  the  closed  circuit,  and  therefor  there  is  a  barely 
visible  tendency  to  "spark." 


The  greatest  advantage  of  this  arrangement, 
in  rapid  transmission,  is  that  the  line  is  connected 
to  earth  through  a  path  of  no  appreciable  resistance 
between  each  signal,  and  in  the  nature  of  the 
operation  the  cessation  of  the  signal  and  the 
grounding  are  necessarily  absolutely  simultan- 
eous, and  therefore  much  more  effectual  in  dis- 
charging the  line  than  any  other  method  of  shift- 
ing line  from  batter)'  to  earth  ;  consequently- 
much  the  largest  portion  of  the  static  charge,  the 
great  obstacle  to  rapid  signalling,  escapes  at  the 
sending  end,  leaving  a  minor  portion  only  to  be 
contended  with  at  the  receiving  end. 

Another  great  advantage  is,  that  even  at  the 
highest  possible  speed,  the  entire  strength  of  the 
battery  is  thrown  upon  the  line  at  each  signal, 
because  the  current  does  not  have  to  pass  through 
"  contacts  "  in  its  course — the  only  part  depend- 
ing on  the  "contacts"  being  the  shunt-circuit,  which, 
owing  to  its  little  resistance,  is  much  more  easily 
worked  through  contacts  than  the  line  circuit. 

The  receiving  instrument  maybe  either  an  ink 
writer  or  chemical  recorder,  the  latter  being  pre- 
ferred because  of  its  simpler  nature  as  to  mechan- 
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ism  and  because  it  dispenses  with  coils  or  mag- 
nets in  the  line  circuit.  After  passing  through 
the  recorder,  the  circuit  passes  to  one  side  of  a 
condenser,  the  other  side  of  which  is  connected 
to  earth — the  operation  of  the  condenser  being 
controlled  by  the  usual  arrangement  of  adjust- 
able resistance  in  a  shunt  (see  diagram),  through 
moderate  circuits  can  be  worked  without  the 
shunt. 

The  electrical  signal,  after  leaving  its  record 
on  the  damp  paper,  enters  and  charges  the  con- 
denser to  a  degree  more  or  less  approaching  its 
own  potential.  The  moment  the  signal  impulse 
begins  to  weaken,  the  static  charge  of  that  part 
of  the  line  near  the  receiving  end  (the  other  part 
finding  an  easier  path  back  to  sending  end) 
tends  to  follow  and  prolong  the  record  but  is 
met  by  the  counter  charge  of  the  condenser  and 
neutralized,  or  most  probably  forced  backward 
toward  the  sending  end,  for  the  grounding  of 
the  line  there  makes  that  the  path  of  least  resist- 
ance for  the  condenser  discharge,  as  the  resist- 
ance in  the  condenser  shunt  is  kept  four  to  six 
times  that  of  the  line. 

Herein  is  shown  also  a  further  advantage  of 
the  perfect  grounding  of  the  line  at  sending  end 
— namely,  the  more  complete  discharge  of  the 
condenser  between  each  signal,  it  affords  :  for 
if  the  usual  arrangement  of  transmission  by  direct 
open  and  close  contact  of  line  and  batter}-  be 
substituted,  the  condenser  becomes  so  com- 
pletely charged,  after  the  first  two  or  three  sig- 
nals, that  no  further  record  can  be  obtained 
unless  the  resistance  in  the  condenser  shunt  is 
so  far  reduced  as  to  impair  the  effect  of  the  con- 
denser on  the  record. 

Of  course,  sufficient  artifical  leakage  in  the 
line  before  the  recording  pen  would  allow  the 
condenser  to  discharge  back  through  the  pen, 
but  such  leakage  would  be  subtracted  from  the 
signal  current  to  its  detriment.     The  well-known 


action  of  an  electro-magnet  in  a  shunt  about  the 
pen  can  be  utilized  also  in  this  system,  but  the 
action  of  all  such  devices  depends  on  a  division 
of  the  signal  current  before  it  is  recorded  and 
therefore  weakens  the  record. 

The  previously  described  arrangement,  how- 
ever, insures  the  perfect  action  of  the  condenser 
without  any  loss  whatever,  except  that  due  to 
necessirily  imperfect  insulation  of  lines.  Hence 
it  is  found  that  while  most  automatic  systems 
work  best  in  rainy  weather,  owing  to  the  lessened 
static  charge,  this  machine  system  works  just  as 
well  in  the  dryest  and  coldest  weather,  when  the 
insulation  is  most  perfect,  as  in  wet,  leaky 
weather,  and  it  would  work  just  as  well,  or  bet- 
ter, if  the  insulation  were  perfect,  as  artifical  cir- 
cuits have  shown. 

It  has  been  found  that  for  an  actual  circuit  of 
about  2, 500  ohms  resistance  1.000  miles  long,  a 
current  of  200  or  250  volts  and  condenser  of  4 
M.  F.  shunted  by  resistance  of  10,000  ohms, 
gave  unvaryingly  good  results  at  a  speed  of  500 
to  600  words  per  minute  (a  working  speed  300 
words  under  the  limit  possible)  through  all  kinds 
of  weather  without  any  change 
whatever  in  the  above  adjustments. 
The  record  obtained  is  remark - 
■g^ece/vver.  ably  clean  and  sharp,  and  has 
been  produced  perfectly  readable 
at  a  speed  of  3,000  words  per  min- 
ute, over  a  low  wire  resistance 
circuit  of  35 1  miles  between  New 
York  city  and  Washington. 

There  is  connected  with    each 
receiver  and   transmitter   a   tele- 
phonic indicator,  by  which  infor- 
mation is  conveyed,  automatically, 
LsJl  '  to  both    the  receiving  and  trans- 

mitting operators  whilst  transmit- 
ting or  receiving,  the  instant  the 
least  derangement  of  the  line  wire 
occurs,  and,  generally,  the  exact 
nature  of  it. 
~"=  There  are  also  some  other  details 

of  patented  and  valuable  devices 
for  facilitating  the  effective  use  of 
the  line  wires,  but  the  above  em- 
brace the  essential  improvements  of  the  machine 
system  of  rapid  telegraphing,  which  are  all 
covered  by  recent  American  and  European 
patents. 


Warning  of  Storms  by  Telephone. — Scientific 
authorities  in  Paris  have  been  interrogated  re- 
specting the  proposed  application  of  the  tele- 
pnone  to  meteorology.  M.  Faye,  a  leading 
authority  of  the  French  Academy  of  Sciences,  is 
of  opinion  that  the  telephone  is  capable  of 
transmitting  storm  sounds  and  of  predicting  a 
tempest  at  least  12  hours  before  it  bursts  The 
microphone  has  likewise  transmitted  the  lightest 
sounds  from  a  distance,  and  there  is  no  reason 
why  the  telephone  should  not  be  utilized  in  a 
similar  manner. 

M.  Faye  meanwhile  does  not  see  how  the 
adjuncts  to  the  telephone  proposed  by  the  in- 
ventor of  the  plan  for  predicting  storms  in 
advance  can  be  made  to  work  efficiently.  These 
adjuncts  consist  of  two  bars  of  iron  placed  at  a 
distance  of  eight  or  ten  yards  one  from  the  other, 
and  brought  into  communication  on  one  side 
with  an  insulated  bronze  wire,  and  on  the  other 
with  a  telephone. 

If  the  whole  of  the  apparatus  were  placed  at 
an  altitude  on  the  seacoast,  it  might,  in  the 
opinion  of  the  scientist,  carry  out  the  object 
intended  by  its  inventor.  The  same  sounds, 
however,  could  as  well  be  transmitted  from  a 
height  near  the  sea,  or  even  from  a  captive 
balloon,  by  the  microphone  which  has  been  used 
recently  in  Italy,  not  for  aerial,  but  for  subter- 
ranean sounds,  such  as  precede  shocks  of 
earthquake  or  eruptions  of  volcanoes. 

The  Martin  Bi-Metallic  Wire. — The  Tele- 
graph Administration  of  Greece  and  Sweden  have 
adopted  the  Martin  bi-metallic  wire  for  telegraph 
and  telephone  purposes. 


THE    ELECTRIC,  AGE. 


THE   EXHIBITS   AT  THE   BUFFALO   CON- 
VENTION. 

The  exhibits  of  electrical  appliances  pertain- 
ing to  street  railways  were  of  an  elaborate  and 
extensive  nature.  Almost  the  entire  space  in 
corridors,  aisles  and  large  parlors  was  taken  up 
with  street  car  appliances,  that  of  electricity 
standing  out  most  prominently  among  them. 
The  space  along  the  sidewalks  in  front  and  on 
the  other  side  of  the  hotel  was  entirely  taken  up 
with  street  cars,  car  motors  and  trucks  and 
other  paraphernalia.  The  large  hall  known  as 
the  arcade,  close  at  hand,  was  also  occupied 
by  exhibits  of  a  general  advertising  character. 

The  Electric  Merchandise  Co.,  of  Chicago, 
had  a  beautiful  exhibit  consisting  of  electric 
street  railway  supplies.  A  full  line  of  raw  hide 
pinions  attracted  considerate  attention  toge- 
ther with  a  line  of  track  brooms  and  line  mate- 
rial for  overhead  work ;  also,  elegant  fixtures 
for  cars  and  stations  were  on  exhibit.  The 
representatives  were  W.  R.  Mason,  the  general 
manager  of  the  company,  assisted  by  J.  S. 
Gustin. 

F.  A.  Magee  represented  the  E.  S.  Greeley  & 
Co. 

The  J.  G.  Brill  Company,  of  Philadelphia, 
was  represented  by  John  A.  Brill,  Payson  K. 
Andrews,  J.  A.  Hanna,  and  their  exhibit  con- 
sisted of  one  improved  motor  truck,  No.  7,  and 
No.  1 1  maximum  traction  pivotal  truck  and  sev- 
eral model  trucks.  A  vestibuled  end  of  a  car, 
of  the  Brill  make,  with  sliding  doors,  also  at- 
tracted attention  at  the  exhibition  in  the  arcade. 

A.  L.  Daniels  was  on  hand  with  samples  of 
the  goods  manufactured  by  the  Eureka  Tem- 
pered Copper  Company  of  North  East,  Pa. 

Chadbourne,  Hazelton  &  Co.,  of  Philadel- 
phia, the  general  selling  agents  for  the  United 
States,  of  the  Westrom  Consolidated  Dynamo 
and  Motor  Company,  was  represented  by  A.  H. 
Chadbourne  and  William  Hazelton.  Mr.  E.  L. 
Tunis,  the  president,  and  ex-governor  J.  B. 
Groome,  vice-president  of  the  Westrom  Consoli- 
dated Dynamo  and  Motor  Company,  were  also 
on  hand.  The  exhibit  was  an  extensive  and 
elaborate  one. 

The  Peckham  Street  Car  Wheel  and  Axle  Co., 
45  Broadway,  New  York,  was  represented  by 
E.  Peckham  and  M.  D.  Peckham.  The  exhibit 
consisted  of  improved  No.  1  and  No.  2  canti- 
lever trucks  and  patent  interchangeable  motor 
wheel  and  patent  motor  axle.  Life  guard,  track 
.brakes.  Special  pendulum  motor  hangers  are 
also  specialties  of  the  Peckham  system. 

The  Short  Electric  Railway  Company,  of 
Cleveland,  was  represented  by  Mr.  S  H.  Short, 
J.  Potter,  John  Ridall,  C.  C  Curtiss,  H.  R. 
Kinzelbach,  Sam'l  Fortenbaugh.  E.  Brown,  T. 
C.  Frenger,  Jno.  C.  Lincoln,  E.  H.  Morrison 
and  E.  W.  Tisdall.  The  exhibit  occupied  the 
reception  room,  and  consisted  of  a  motor  in 
operation  besides  various  parts  of  car  equip- 
ment ;  also  a  vestibule  car  complete  with  elec 
trical  appliances — Brill  truck  and  Short  motor. 
The  car  body  was  manufactured  by  the  Gilbert 
Company,  of  Troy. 

The  Lewis  &  Fowler  Manufacturing  Co.,  and 
Lewis  &  Fowler  Girder  Rail  Co.,  of  Brooklyn, 
were  represented  by  John  W.  Fowler,  H.  C. 
Simpson,  W.  H.  Delany,  Geo.  W.  Meyers,  Louis 
E.  Robert  and  John  England.  The  exhibit 
consists  of  bronze  car  trimmings,  car  heaters, 
registers,  electric  car  sand  boxes,  girder  rails  and 
other  appliances. 

The  Okonite  Company  was  represented  by 
Captain  W.  L.  Candee  and  T.  M.  McCoubray, 
and  their  exhibit  occupied  a  prominent  space 
in  the  Arcade.  Samples  of  the  various  wires, 
including  braided  wires  and  various  lamp  cords 
and  underground  and  sub-marine  armcred  cables 
were  shown. 

The  North  American  Construction  Company, 
of  Pittsburgh,  Pa.,  was  represented  by  Mr.  W. 
L.  Adams,  of  the  Buffalo  office.  The  exhibit 
consisted  of  central  station  apparatus,  theatre 
and  ordinary  store  lighting  transformers,  meters, 
stage    regulators,    switches,    cut-outs,    sockets, 


lamps,  etc. ;  also  one  of  the  new  type  of  United 
States  dynamo.  A  sample  of  the  Westinghouse 
cigar  lighter  was  also  shown,  as  well  as  one  of  the 
new  alternating  arc  lamps  with  flat  carbon 
which  needs  trimming  only  once  in  a  week. 

The  Edison  General  Electric  Co.,  occupied 
parlor  H,  where  miniature  street  cars  were  on 
exhibition.  The  company  also  had  an  extensive 
exhibit  at  the  Arcade,  and  was  represented  by 
John  Muir,  Chas.  D.  Shain,  J.  H.  Vail,  F.  R. 
Chinnock,  E.  E.  Higgins,  Chas.  T.  Hughes, 
Prof.  White,  A.  D.  Paige.  The  display  includes 
a  new  Gilbert  electric  spring  truck  equipped 
with  two  Edison  motors  ;  all  the  latest  devices 
and  improvements  in  the  Edison  system  ;  a 
skeleton  car  showing  the  manner  of  wiring  a 
car  ;  station,  car,  and  line  equipments,  E.  M.  W. 
wire  ;  the  Edison  underground  system  for  feed 
wire  service  ;  a  new  street  car  armature  ;  two 
dynamos,  etc.  In  the  Hotel  Iroquois  this 
company  has  a  parlor  on  the  second  floor,  the 
front  being  adorned  with  a  novel  sign,  the  words 
"Edison  General  Electric  Company"  of  small 
incandescent  lamps.  They  show  two  models  of 
complete  cars,  maps,  etc.  At  Cold  Spring  this 
concern  has  four  Edison  cars,  which  will  be 
practically  tested  on  the  Park  trolley  line. 

The  Russell  Street  Carette  Co.,  of  Chicago, 
was  represented  by  Mr.  A.  W.  Brickwood,  who 
had  charge  of  their  regular  sized  two-horse 
carette,  having  a  capacity  for  twenty-three  per- 
sons. The  carette  was  drawn  around  town 
which  proved  its  usefulness  and  easy  riding 
qualities.  Many  of  the  street  railway  people 
look  upon  the  carette  as  a  valuable  aJjunct 
to  their  system  as  feeders.  The  carette,  as  its 
name  implies,  is  a  small  car,  and  is  similar  to 
any  ordinary  street  car,  with  the  exception  of 
size  and  not  running  on  a  track.  Another  fea- 
ture is  a  platform  similar  to  that  of  a  street  car. 

The  John  A.  Roebling's  Sons  Co.,  of  Trenton, 
N.  J.,  was  represented  by  Mr.  Geo.  C.  Bailey, 
of  Chicago  and  Mr.  F.  A.  C.  Perrine,  of  Tren- 
ton, N.  J.  The  exhibit  was  made  up  of  the  va- 
rious wires  made  by  the  company,  including 
silicon  bronze  trolley,  hard  copper  trolley,  soft 
copper,  lead  encased  weatherproof,  lead  encased 
braided  and  copper  strand,  and  all  such  as  is  in 
use  on  an  electric  street  railway. 

The  Interior  Conduit  and  Insulation  Co.  was 
represented  by  Mr.  E.  H.  Johnson,  E.  W.  Lit- 
tle and  Clift.  Wise,  the  chief  engineer.  The  ex- 
hibit consisted  of  a  half-size  manhole  and  inte- 
rior conduits. 

The  Accumulator  Co.,  44  Broadway,  New 
York,  was  represented  by  D.  H.  Bates,  vice- 
president. 

The  Electro  Dynamic  Company,  of  Philadel- 
phia, was  represented  by  W.  W.  Griscom,  presi- 
dent, and  E.  A.  Scott,  superintendent.  The  ex- 
hibit consisted  of  a  complete  car  run  by  accu- 
mulators of  which  there  are  88.  The  car  has 
already  run  over  10,000  miles  in  Philadelphia  on 
the  Darby  road,  one  of  the  lines  of  the  Traction 
Company  in  regular  service.  The  car  made  sev- 
eral trips  around  the  city.  The  motors  and 
gearing  are  of  the  manufacture  of  Electro  Dy- 
namic Co.  The  car  is  known  as  the  "Edco." 
The  Electro  Dynamic  Co.  was  first  in  the  field  to 
install  electric  light,  motor  and  storage  battery 
plants,  and  it  is  the  oldest  electric  motor  com- 
pany in  the  world.  As  each  cell  of  battery  has 
an  electromotive  force  of  two  volts,  the  highest 
voltage  used  on  the  car  is  176  volts  when  all  the 
cells  are  in  series.  The  car  runs  at  several  dif- 
ferent speeds.  When  starting,  the  cells  are  in 
four  parallels,  with  an  E.  M.  F.  of  only  44  volts. 
The  speed  is  doubled  by  turning  the  switch  so 
as  to  place  the  cells  in  two  parallels,  and  is 
again  doubled  by  putting  them  all  in  series. 
This  speed  can  again  be  doubled  by  putting  the 
motors  in  parallel  and  double  the  last  rate  of 
speed  ;  about  25  to  30  miles  an  hour  can  be 
attained  by  a  device  of  the  Electro  Dynamic 
Company,  but  this  speed  would  be  too  great 
for  ordinary  street  railroads.  The  motors  can 
be  run  either  separately  or  together,  and  also  in 
series  or  in   parallel,  according  to  the  require- 


ments of  power  or  speed.     The  least  voltage  of 
an  overhead  line  is  500  volts. 

While  the  voltage  of  the  accumulator  system 
is  much  too  low  to  endanger  life  under  any  cir- 
cumstances. There  is  in  fact,  no  possibility  of 
a  person  securing  a  shock  as  the  circuit  is  entirely 
underneath  the  car.  The  great  advantages 
claimed  for  the  storage  system,  are  that  streets 
are  not  obstructed  by  unsightly  poles  or  wires, 
second,  that  there  can  be  no  danger  to  persons 
or  property  from  the  current  used  on  the  cars, 
and  third  that  the  economy  is  much  greater  than 
animal  traction,  and  it  is  believed  to  be  greater 
than  that  of  any  overhead  system.  Much  less 
power  is  required  as  the  maximum  at  the  charg- 
ing station,  and  the  power  plant  is  at  all  times 
run  at  its  maximum  capacity,  which  is  its  most 
economical  load.  The  cost  of  maintenance  of 
the  power  plant  is  much  less  than  by  the  over- 
head system  or  by  cable  traction,  because  there 
is  no  variation  in  the  load  on  engine  or  dynamo. 
The  cost  of  maintenance  of  motors  on  the  cars  is 
also  much  less  than  by  any  other  system  on  ac- 
count of  the  low  voltage.  There  is  also  no  dan- 
ger of  a  shut-down  of  plant  by  the  burning  out 
of  the  central  station  dynamos  by  lightning,  as  has 
occurred  in  more  than  one  instance  in  the  over- 
head systems.  The  car  starts  and  runs  very 
smoothly,  and  can  be  stopped  very  quickly  by 
an  elastic  electric  brake. 

The  Thomson-Houston  Electric  Co.,  of  Bos- 
ton, was  represented  by  Mr.  H.  L.  Carger,  W. 
Coffin,  Norman  Carty,  Wm.  B.  Ferguson,  W.  J. 
Clark,  W.  F.  Stebbins,  Geo.  W.  Mansfield, 
Lieut.  Cahoun,  C.  S.  Healey,  Mr.  Morey,  and 
their  exhibits  of  a  snow  plow  and  a  sweeper 
attracted  general  attention. 

The  Pickford  and  Francis  Belting  Co.,  of  Buf- 
falo, exhibited  several  rolls  of  dynamo  belting. 

A  model  pole  for  electric  railways,  devised 
by  William  Serrell,  a  civil  engineer,  of  New  York, 
attracted  a  great  deal  of  attention. 

Emmet  Bros.,  of  New  York,  exhibited  a  full 
line  of  overhead  supplies,  gears,  etc.,  for  elec- 
tric railways.  They  also  showed  many  new 
devices. 

The  exhibit  of  the  Hathaway  Electric  and 
Cable  Transfer  Tables,  by  Hathaway  and  Robin- 
son, of  Cleveland,  was  very  attractive. 

The  Connecticut  Motor  Company,  of  Plants- 
ville,  Conn.,  exhibited  electric  motors,  power 
generators  and  incandescent  dynamos.  This 
company  was  represented  by  Mr.  F.  C.  Rusling. 

Messrs.  Chas.  A.  Schieren  and  Co.,  of  New 
York,  made  a  fine  display  of  their  well-known 
belting. 

The  Standard  Underground  Cable  Co.,  of 
New  York,  Chicago  and  Pittsburgh,  was  repre- 
sented by  Mr.  Geo.  L.  Wiley,  of  New  York. 
The  exhibit  consisted  of  samples  of  their  under- 
ground electric  wires  and  cables,  including 
samples  of  twenty  miles  of  the  0000  cables,  now 
being  laid  underground  in  the  city  of  Buffalo  by 
the  Field  Engineering  Company,  of  New  York, 
for  the  Buffalo  Street  Railway  Company. 

The  Westinghouse  Electric  and  Manufacturing 
Company,  of  Pittsburgh,  Pa.,  was  represented  by 
Mr.  H.  McL.  Harding,  J.  L.  Barclay,  H.  W. 
Grannis,  B.  F.  Stewart,  W.  G  Osgood,  J.  M. 
Atkinson,  W.  R.  Rutherford,  W.  G.  Rose,  Mr. 
Schaffler.  A  Pullman  street  car,  with  eight 
wheels,  elegantly  furnished,  costing  $6,000  for 
the  body  alone,  having  two  15-horse  power 
Westinghouse  motors,  was  shown  in  actual  op- 
eration. The  weight  of  the  car  is  16,000  pounds. 
The  car  carried  one  trailer  and  worked  satifac- 
torily. 

Mr.  Charles  L.  Pullman  represented  the  Pull- 
Company  and  made  many  friends  for  his 
system. 

The  Detroit  Electrical  Works,  of  Detroit,  was 
represented  by  Paul  W.  Bossart,  F.  B.  Rae,  C. 
A.  Benton,  and  W.  A.  Jackson,  who  had  on  the 
parlor  floor  an  excellent  working  model  of  the 
Rae  system.  The  apparatus  was  mounted  on  a 
Sheffield  truck,  and  attracted  merited  praise. 

Mr.  C.  S.  Van  Nuis,  of  New  York,  had  a  fine 
display  of  his  well-known  "  Ajax  "  switches. 
Continued  on  page  g. 
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THE    ELECTRIC    AGE. 


LIGHTING  OF  A  MODERN   MAN-OF-WAR. 

In  an  article  on  the  electric  lighting  of  a 
modern  man-of-war,  in  the  London  Electrician, 
some  very  interesting  information  is  given  on 
this  important  subject. 

In  reference  to  cut-outs  the  article  says  : 
We  must  constantly  keep  before  us  the  contin- 
gency of  any  compartment  in  the  ship  being 
flooded  either  through  collision  or  a  submarine 
explosion  in  war  time,  when  the  whole  circuit 
in  that  compartment  would  be  short-circuited, 
and  it  is  impossible  to  over-estimate  the  fuel  that 
would  be  added  to  the  tendency  to  panic  and 
confusion  resulting  from  the  "hurling  "  explo- 
sion of  a  torpedo  or  the  crash  of  a  collision,  if 
they  were  followed  by  an  extinction  of  light. 
Men  can  probably  be  trained  to  stand  at  their 
stations  after  the  shock  of  some  unknown  ac- 
cident :  but  to  the  listing  ship  and  rush  of  water 
add  darkness,  the  result  can  well  be  imagined. 
It  is  useless  to  talk  '.of  having  the  fighting 
candles  always  lit.  These  undoubtedly  would 
be  uselul  some  ten  minutes  or  so  after  the  elec- 
tric light  had  gone  out ;  but  shining  through 
their  small  bulls-eyes  after  the  glare  of  the  elec- 
tric light  they  would  relatively  produce  but  suffi- 
cient light  to  make  the  darkness  visible.  It  is  for 
reasons  such  as  these  that  a  proper  method  of 
connecting  sub-mains  in  water-tight  compart- 
ments should  be  strongly  insisted  on,  so  that  as 
far  as  possible  the  extinction  of  light  may  be 
confined  to  that  one  compartment.  To  do  the 
first,  the  mains  should  be  run  the  whole  length 
of  the  compartments  to  be  lighted,  a  submain 
being  forked  into  each  :  secondly,  a  water-tight 
cut-out  box  should  be  fitted  near  the  fork  in  the 
submain,  and  all  leads  to  that  compartment 
taken  away  from  the  further  side  of  this  box. 
Such  an  arrangement  would  act  as  a  discon- 
necter, and  insulate  the  mains  from  the  flooded 
area  around.  Of  course,  it  is  quite  possible  only- 
one  cut-out  would  go,  in  which  case  the  other 
wire  would  put  the  dynamo  to  earth,  which,  for 
many  reasons,  is  objectionable ;  but  should  it 
be  thought  necessary  to  arrange  for  the  fusing 
of  both,  methods  will  occur  to  any  mechanic  or 
electrician  of  causing  both  cut-outs  to  go  on  the 
fusion  of  one.  One  more  practical  point  in 
connection  with  this  subject.  Any  person  ac- 
customed to  cut-outs  knows  that  often  it  is  impos- 
sible to  predict  which  of  several  cut-outs  in  series 
will  go  first :  sometimes  a  short-circuit  in  a 
branch  may  cause  the  main  cut-out  to  go, 
another  time  a  sub-main,  and  perhaps  a  third 
time  both — it  is  entirely  a  question  of  additional 
heating  and  of  contact  in  the  cut-outs.  To  save 
main  cut-outs  as  much  as  possible,  the  mains 
should  be  large  for  the  current  they  carry,  their 
cut-outs  as  large  as  possible  consistent  with  their 
fusing  before  the  mains  heat  dangerously,  and 
their  contacts  kept  scrupulously  clean  ;  more 
than  this  cannot  be  done. 

In  placing  cut  outs  much  of  their  efficiency 
depends  on  the  positions  chosen  for  them.  Of 
course,  in  all  circuits  so  liable  to  earth  as  those 
on  board  ship,  cut-out  wires  should  be  in  the 
lead,  and  return  wires  of  mains,  sub-mains, 
branches,  and  in  leads  for  single  lamps  as  near 
the  place  of  branching  as  possible.  A  single 
cut-out  cannot  guard  against  an  earth  leak  in  the 
opposite  wire  ;  it  is  therefore  very  necessary  to 
have  one  in  each.  Cut-out  blocks  should  not,  if 
it  is  possible  to  avoid  it,  be  placed  under  steam 
or  water  service  pipes,  or  if  they  have  to  be 
placed  there,  they  should  be  made  thoroughly 
water-tight,  since  the  condensation  of  moisture 
due  to  varying  temperature  is  often  considerable. 
The  wooden  backs  of  switches  or  cut-outs,  as 
well  as  brackets,  should  be  filled  in,  where  the 
wires  lead  through  them,  with  an  insulating 
cement,  otherwise,  with  a  sweating  bulkhead, 
the  horizontal  holes  become  receptacles  for  the 
dripping  water,  and  corrosion  of  the  contacts,  and 
earth  leaks  ensue.  It  is  also  a  great  help  to 
sweat  the  lighting  wires  into  the  cut-out  block, 
thereby  reducing  the  number  of  surface  contacts 
and  the  heating.     If  the  man  who  wires  a  ship 


knows  his  work,  he  will  place  the  switches  and 
cut-outs  in  places  where  they  are  reasonably 
get-at-able,  not,  as  is  only  too  often  done,  some 
ioft.  overhead  on  the  underneath  side  of  the 
deck  above,  or  high  up  out  of  reach  on  a  verti- 
cal bulkhead.  As  may  well  be  imagined,  it  is 
an  exasperating  thing  replacing  such  cut  outs 
with  the  ship  rolling.  On  such  occasions  a 
screwdriver,  kept  in  the  mouth,  will  prevent  the 
active  use  of  emphatic  epithets.  Whenever  a 
cut-out  is  placed  in  the  lead,  and  another  in  the 
return  (as  always  should  be  the  case),  one  should 
be  a  switch  cut-out;  if  this  is  done  it  often 
means  a  great  saving  of  time  to  the  person  re- 
placing the  cut-out,  as  he  can  at  once  switch  off 
the  circuit  and  replace  the  wires,  otherwise  he 
would  be  obliged  either  to  switch  off  the  whole 
circuit,  or  every  individual  light  beyond. 

Laying  the    Wires. — On  board  ship  a  favorite 
method  of  laying  wires  used  to  be  to  bed  them 
in  putty  in  wood  casings,  this,  if  carefully  done, 
was  often  a  very  successful  way  ;  but  if.  as  often 
was  the  case,  the  wire  was  put  in  first,  and  then 
putty  pressed  in  on  top.  it  was  worse  than  use- 
less  for  the  putty  never  fairly  surrounded  the 
wire,  and  there  was  invariably  a  space  behind, 
not  only  for  the  wet  to  creep  along,  but  to  lodge 
and  collect,   and   this,  of  course,   put  the   first 
faulty  place  to  earth,  or  in  the  case  of  a  leak  in 
each  wire  connected  the  two.     In  vertical  casings 
the  ends  should  be  made  water-tight.     Leaks  are 
often  traced  either  to  water  in  a  vertical  casing, 
or  to  water  which  has  come  down  such  a  down- 
take,  and  lodged  in   a  horizontal  casing.     This 
especially  applies  to  places  where  pipes  form 
the  continuation  of  a  wooden  casing.     Junctions 
or  forks  in  insulated  wires  cannot  be  made  with 
too  much   care.     It   is    perfectly    useless    using 
wire  of  high  insulation  if  the  forks  in  it  are  care- 
lessly7 made,  especially  as  the  forks  in  the  main 
and  return  are  often   close  together  inside  the 
same  casing,  and  therefore   particularly   disad- 
vantageous for  "non-contact"  if  carelessly  made. 
With  lead-covered  wires  of  course   casing  can 
be  totally  dispensed  with,  except  occasionlly  as 
"Scotchmen"    in    exposed    places,     clips    and 
brackets  of  brass  being  used  in  lieu,  consequently 
there  is  but  little  danger  of  water  lying  about 
the  junctions  in  the  wire.     The  junctions,  how- 
ever, in  the  class  of  wire  should  be  most  care- 
fully made  (and  they  require  a  little  skill  in  mak- 
ing neatly),  for  the  insulation  or  rather  packing 
between  the  wire  and  the  lead  case  is  not  water- 
tight, and,  therefore,  any  water  inside  the  lead 
puts  the  conductor  at  once  to  earth.     For  realhr 
trying  places,  where  the  wires  are  exposed  both  to 
heat  and  wet.  if  carefully  put  up,  this  class  of 
wire  is  invaluable.     Whenever  wires  pass  through 
water-tight  bulkheads,  or  any  deck,  water-tight 
glands  should  be  used  to  preserve  the  integrity 
of  the  bulkhead,  otherwise,  in  time,  if  this  is  not 
scrupulously  adhered  to,  the  bulkheads  become 
honeycombed   and  rendered   perfectly   useless. 


net  differently  from  a  coil  wound  right-handedly. 
[It  is  not  a  question  of  winding  of  coil,  but  of 
circulation  of  current.] 

Thick-wire  electro-magnets  are  less  powerful 
than  thin-wire  electro-magnets. 

A  badly  insulated  electro-magnet  is  more  pow- 
erful than  one  that  is  well  insulated. 

A  square  iron  core  is  less  powerful  (as  Dal  Ne- 
gro says,  eighteen-fold!)  than  a  round  core  of 
equal  weight. 

The  attraction  of  an  electro-magnet  for  its 
keeper  is  necessarily  less  strong  (one-third  ac- 
cording to  Du  Moncel)  sideways  than  when  the 
keeper  is  in  front  of  the  poles. 

Putting  a  tube  of  iron  outside  the  coils  of  an 
electro-magnet  makes  it  attract  a  distant  arma- 
ture more  powerfully. 

Fads. — A  bar  electro-magnet  with  a  convex- 
pole  holds  on  tighter  to  a  flat-ended  armature 
than  one  with  a  flat  pole  does. 

A  thin  round  disc  of  iron  laid  upon  the  flat 
round  end  of  an  electro-magnet  (the  pole  end 
being  slightly  larger  than  the  disc)  the  disc  is 
not  attracted,  and  will  not  stick  on,  even  if  laid 
down  quite  centrally. 

If  a  flat  armature  of  iron  be  presented  to  the 
poles  of  a  horseshoe  electro-magnet  the  attrac- 
tion at  a  short  distance  is  greater,  if  the  arma- 
ture is  presented  flankways,  than  if  it  is  presented 
edgeways.  On  the  contrary,  the  tractive  force 
in  contact  is  greater  edgeways  than  flankways. 

Electro-magnets  with  long  limbs  are  practi- 
cally no  better  than  those  with  short  limbs  for 
sticking  on  to  masses  of  iron. 

ELECTRIC  TRACTION"  IN  ENGLAND. 


INTERESTING   FACTS    ABOUT    ELECTRO- 
MAGNETS. 


The  following  facts  and  fallacies  about  elec- 
tro-magnets were  given  by  Prof.  Silvanus  P. 
Thompson  in  concluding  a  series  of  lectures  be- 
fore the  English  Society  of  Arts  : 

Fallacies. — The  attraction  of  an  electro-magnet 
for  its  armature  varies  inversely,  as  the  square  of 
its  distance  from  the  poles. 

The  outer  windings  of  an  electro-magnet  are 
necessarily  less  effective  than  those  that  are  close* 
to  the  iron. 

Hollow  iron  cores  are  as  good  as  solid  cores 
of  the  same  size. 

Pole-pieces  add  to  the  lifting  power  of  an 
electro-magnet. 

It  hurts  an  electro-magnet  (or,  for  that  matter, 
a  steel  magnet)  to  pull  off  the  keeper  suddenly. 
[It  is  the  sudden  slamming  on  that  in  reality 
hurts  it] 

The  resistance  of  the  coil  of  an  electro-magnet 
ought  to  be  equal  to  the  resistance  of  the  battery. 

A  coil  wound  left-handedly  magnetizes  a  mag- 


In  view  of  the  great  interest  in  and  rapid  de- 
velopment of  electric  railways  in  this  country  a 
description  of  what  is  being  done  in  this  direc- 
tion in  other  countries  will  be  of  interest  to  those 
concerned.  In  London  recently  an  e  ectric  tram 
car  was  tried  and,  according  to  all  reports,  gave 
general  satisfaction  in  its  performance.  The  ac- 
cumulator system  is  used,  and  the  car  was  operat- 
ed by  the  Electric  Tramcar  Syndicate,  limited, 
who  are  working  the  Jarman  patents. 

The  car  is  of  a  similar  pattern  outwardly  to  the 
new  two-horse  tramcars,  providing  accommoda- 
tion for  44  passengers,  the  outside  being  fitted 
with  garden  seats.  The  motor  is  double,  the  two. 
armatures  being  carr.ed  on  one  spindle.  The 
field  magnets  are  wound  on  the  "gamut"  plan, 
to  facilitate  the  regulation  of  the  motor  and  the' 
consumption  of  power  in  proportion  to  the  work 
to  be  done.  The  gearing  consists  of  a  single  set 
of  mortise  whee  s  and  pinions;  the  mortise 
wheels  are  of  special  construction,  with  vulca- 
nized fibre  teeth.  The  reduction  in  speed  from 
the  normal  650  revolutions  per  minute  by  the 
motor  axle  to  90  by  the  car  wheels,  provides  for 
the  propulsion  of  the  car  at  the  rate  of  between 
7  and  8  miles  per  hour.  This  speed  can  be  in- 
creased, when  necessary,  by  using  the  full  power 
of  the  motors  in  parallel  to  a  maximum  of  about 
16  miles  per  hour  on  the  level.  The  motor  and 
gearing  are  fixed  to  a  steel  frame  attached  to  the 
axle  boxes. 

The  driving  arrangement  is  contained  in  al 
vertical  case,  enclosing  a  cylindrical  commutator 
switch.  By  means  of  this  switch  all  the  mani- 
pulations requisite  in  working  the  car,  whether! 
for  varying  the  speed,  cutting  off  the  current,  or 
reversing  the  motor,  are  performed  by  turning 
one  handle.  The  brake  handle  is  on  a  somewhat 
higher  level  than  the  driving  one,  to  avoid  the 
chance  of  any  interference  one  with  the  other. 

The  battery  of  E.  P.S.  accumulators  supplying 
the  current  to  the  motor  consists  of  52  double 
cells  of  the  E  type — 19  plates  in  each  cell — the 
whole  coupled  in  series.  The  capacity  of  the 
cell  is  140  ampere  hours. 

To  enable  the  car  to  turn  sharp  curves,  one  of 
the  wheels  on  the  trailing  axle  is  loose  ;  this 
furnishes  end  play  enough  to  allow  the  wheel 
base  to  accommodate  itself  to  the  different  de- 
grees of  curvature  to  be  found  in  the  track  usually 
laid  down  in  England. 
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CONTINUED  FROM  PAGE  7, 


The  McGuire  Mfg.  Co.,  of  Chicago,  was  repre- 
ied  by  Mr.  McGuire  and  Mr.  Cook,  the  vice- 
president.     The  company's  exhibit  consists    of 
two  new  car  trucks,  on  each  of  which  a  Westing- 
house  motor  was  mounted. 

The  New  York  Indurated  Fibre  Pipe  Company 
had  a  full  display  of  their  goods,  and  was  repre- 
sented by  Mr.  C.  G.  Collingwood. 

The  Aluminum  Brass  and  Bronze  Co.,  of  New 
York,  represented  by  Frank  C.  Stone,  general 
sales  agent,  had  a  handsome  exhibit  of  a  trolley 
made  of  aluminum,  which  has  proved  a  very 
attractive  feature  of  the  exhibit. 


EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Oct.    16,   1890. 
The  great  mechanics'  fair  building  presents  a 
very  beautiful  appearance  in  the  evening,  illumi- 
nated by  the  most  improved  electric  lighting  ap- 
paratus. 

The  T.-H.  Electrics  outplayed  the  Woven 
Hose,  of  Cambridge,  on  the  West  Lynn  grounds, 
Saturday  afternoon  in  the  presence  of  about  one 
thousand  spectators. 

P.  B.  Downing,  son  of  Jefferson  Downing  of 
this  city,  has  sold  his  electric;  car  switch  to  the 
Lewis  and  Fowler  Manufacturing  Company  of 
Brooklyn  for  ten  per  cent,  royalty. 

Electric  Hall,  West  Lynn,  controlled  by  the 
employes  of  the  Thomson-Houston  Co.,  is  rap- 
idly becoming  a  popular  meeting  hall,  and  is 
now  taken  by  some  society  nearly  every  evening 
in  the  week. 

The  conduit  system,  now  being  laid  in  the 
T.-H.  E.  tracks  on  Federal  street,  will,  if  pains 
taken  count,  be  a  success.  Concrete  is  being 
used  to  fill  in  the  space  between  the  rails  on  the 
surface  of  the  road. 

Lewis  R.  Fletcher,  superintendent  of  the  Mid- 
dlesex Electric  Light  Company,  and  Miss  Annie 
A.  Shed  1,  were  married  a  few  evenings  since  by 
Rev.  George  W.  Bicknell.  They  left  on  a  late 
train  for  New  York  on  their  wedding  tour. 

At  a  meeting  of  the  board  of  aldermen  at 
Lynn,  last  Tuesday  night,  the  Lynn  Belt  Line 
Railroad  Company  petitioned  for  an  extension  of 
its  tracks  and  for  a  permit  to  erect  and  maintain 
the  poles  and  wires  necessary  for  the  electric 
system. 

An  effort  is  being  made,  with  a  good  prospect 
of  success,  to  establish  an  electric  railroad  in 
the  town  of  Winthrop  to  connect  with  the  South 
Ferry  at  East  Boston.  The  enterprise  is  in  the 
hanas  of  men  of  means,  and  the  plan  is  looked 
upon  by  the  citizens  generally  with  favor. 

The  directors  of  the  Springfield  Street  Railway 
Co.,  voted  Monday  to  call  a  meeting  of  stock- 
holders to  ask  that  the  capital  stock,  $400,000, 
be  doubled  so  as  to  use  electricity  on  all  the 
lines.  The  single  trolley  system  has  been  suc- 
cessfully used  one  season  on  the  line  to  Forest 
Park. 

The  Lower  Mills  Improvement  Association 
of  Dorchester  met  at  Odd  Fellows'  Hall,  River 
street,  Saturday  evening,  and  appointed  com- 
mittees to  look  after  the  interests  of  the  section 
as  regards  extending  the  Grove  Hall  electric  car 
line  to  Milton,  and  to  try  to  secure  electric 
lights  along  Washington  street  to  Milton. 

Last  Saturday  evening  the  Citizens'  Associa- 
tion of  South  Boston  met  in  Gray's  Hall,  Presi- 
dent Albert  F.  Lauten  in  the  chair.  The  com- 
miitee  on  travel  and  transportation  reported  that 
they  had  seen  President  Whitney,  of  the  West 
End  road,  and  he  had  informed  them  that  as 
soon  as  the  East  Cambridge  bridge  was  opened  a 
line  of  electric  cars  will  be  started  from  East 
Cambridge  to  Bay  Yiew,  City  Point. 


The  recently  organized  syndicate  of  stock- 
holders of  the  Anglo-American  Electric  Light 
Company  met  in  Kensington  last  evening.  There 
were  fifteen  present,  representing  a  majority  of 
the  stock.  It  was  decided  to  offer  the  property 
to  the  city  of  Meriden  for  $35,000.  The  follow- 
ing officers  and  board  of  directors  were  elected  : 
William  H.  Norton,  president ;  Willis  Upson, 
secretary  and  treasurer  ;  Elma  S.  Kilby,  Frank 
Wilcox  and  John  Boyle,  board  of  directors. 

A  new  rosette  cut-out  is  exhibited  at  the  office 
of  J.  H.  Coombs,  146  Franklin  street,  this  city. 
This  rosette,  Mr.  Coombs  claims,  will  "beat 
the  world,"  and  it  certainly  seems  so,  for  during 
the  exhibition  the  rosette  was  entirely  submerged 
in  water  and  when  taken  out  did  not  show  the 
least  sign  of  a  leak.  The  model  on  exhibition 
was  made  of  wood  and  in  a  very  attractive  shape. 
When  put  upon  the  market  they  will  be  made  of 
porcelain. 

The  following  officers  have  been  elected  by 
the  stockholders  of  the  Eastern  Electrical  Sup- 
ply and  Construction  Co.  :  Maybin  W.  Brown, 
president :  Albert  Otis  Smith,  treasurer.  These 
gentlemen,  together  with  C  Fred.  Hutchinson, 
L.  A.  Dean  and  Samuel  O.  Mosely,  were  elected 
directors.  This  company  have  just  filled  a  large 
order  to  be  shipped  to  Paris,  included  in  which 
was  a  large  number  of  Burnley  Dry  Batteries. 
Mr.  Henry  F.  Kellogg,  formerly  with  the  Thom- 
son-Houston International  Company,  has  con- 
nected himself  with  this  house  and  is  now  on 
the  road. 

The  East  Side  Street  Railway  Co.  of  Brockton 
held  its  annual  meeting  Wednesday,  and  of  the 
268  shares  261  were  represented.  The  following 
board  of  directors  was  chosen  :  A.  C.  Thomp- 
son, W.  C.  Flagg,  and  John  H.  Kinman,  of  this 
city  ;  Winthrop  Coffin  and  A.  A.  Glasier  of  Bos- 
ton, and  G.  W.  Mansfield  of  Melrose.  The  re- 
ports of  the  treasurer  and  superintendent  gave 
evidence  of  the  prosperity  of  the  road.  The 
company  will  soon  extend  its  tracks  to  Whitman, 
Stoughton,  N.  Easton,  Holbrook,  Avon  and  Ran- 
dolph. Work  on  the  Randolph,  Avon  and  Whit- 
man extension  will  begin  this  fall,  and  the  con- 
tracts for  the  work  have  alieady  been  awarded. 
The  majority  of  the  stock  is  now  held  by  a  Bos- 
ton syndicate,  and  it  is  expected  that  the  work 
will  be  extended  to  other  towns  than  those  men- 
tioned, and  petitions  with  that  end  in  view  will 
be  presented  to  the  Selectmen  in  the  spring. 

The  meteorological  observatory  at  the  Agri- 
cultural College  at  Amherst,  has  received  a  very 
delicate  and  expensive  apparatus  for  measuring 
the  electric  potential  of  the  atmosphere.  This 
instrument  was  ordered  by  Prof.  Charles  D. 
Warner,  chief  of  the  meteorological  department 
of  the  Hatch  experiment  station,  a  year  ago,  and 
ever  since  then  has  been  in  process  of  construc- 
tion by  Elliott  Bros.,  London,  Eng.  Its  cost 
was  $600,  and  it  is  a  most  delicate  and  compli- 
cated machine  It  consists  of  a  Thompson  elec- 
trometer, a  registering  apparatus  and  a  water- 
dripping  apparatus.  By  means  of  the  water- 
dripping  apparatus  the  electricity  of  the  air  is 
conveyed  to  the  electrometer,  where  a  magnetic 
needle  is  hung  between  four  quadrant  magnets. 
A  mirror  is  so  arranged  above  this  needle  as  to 
turn  with  every  variation,  reflecting  a  pencil  of 
light  thrown  by  a  confined  gas  jet  on  to  sensi- 
tized photographic  paper  stretched  upon  a  cylin- 
der in  the  registering  apparatus.  The  cylinder 
is  operated  bv  powerlul  clock  work.  The  wavy 
line  of  light  is  continuously  photographed,  and 
thus  represents  the  variations  of  the  electrical 
potential  of  the  air,  which  are  measured  by  a 
suitable  scale  on  the  chart.  This  instrument  is 
the  only  one  of  its  kind  in  the  United  States  and 
one  of  the  few  in  the  world.  W.   J.   P. 


NEW  YORK  NOTES. 


Col.  L.  W.  Burnham,  of  the  Electric  Gas 
Lighting  Co  ,  of  Boston,  was  in  town  last  week. 

Owing  to  the  increase  in  business  the  Crosby 
Electric  Co.,  has  removed  its  offices  from  ihe 
Judge  Building  to  the  factory,  which  is  situated 
at  87  and  89  South  Fifth  Ave. 

The  American  Type  Telegraph  Company  was 
incorporated  in  Newark,  N.  J.,  Oct.  16th  with  a 
capital  of  $600,000  and  $500,000  paid  in.  The 
incorporators  are  Horace  P.  Hussey,  Cleveland; 
William  Henry  Smith,  Chicago;  Joseph  G.  Sieben  - 
eck  and  Robert  H.  Campe,  Pittsburgh,  and 
John  E.  Wright,  New  York.  Mr.  Wright  is  the 
inventor  of  a  printing  telegraph  instrument  for 
which  great  efficiency  is  claimed,  and  the  com- 
pany is  organized  to  manufacture  and  sell  the 
machines. 

The  Aerial  Conduit  Company,  limited,  with 
a  capital  of  $35,000,  was  incorporated  in  Albany, 
Oct.  15th,  by  the  Secretary  of  State.  The 
company  has  for  its  objects  the  manufacturing 
and  sale,  of  conduits  and  tubing  for  electrical 
conductors  and  wires  and  other  purposes,  and 
posts  and  other  supports  for  the  same,  together 
with  supports  for  electric  lights  and  wires  and 
insulated  wire  cables  and  other  materials,  and 
the  doing  of  all  things  incidental  to  carrying  on 
such  a  business  in  the  city  of  New  York.  The 
incorporators  are  John  F.  Gibley  and  Frank  W. 
Rennell,  New  York  City,  and  James  Craig,  Fred 
H.  Smith,  and  Austin  Gallagher,  Brooklyn. 

The  Carnegie  Music  Hall,  at  the  corner  of  57th, 
street  and  7th  avenue,  is  rapidly  approaching 
completion.  This  place  of  entertainment  is  a 
gift  of  Mr.  Andrew  Carnegie  the  well-known 
iron  manufacturer,  and  is  conspicuous  from  an 
electrical  standpoint  in  that  it  will  have  one  of 
the  largest  and  complete  electric  light  plants  in 
the  country.  It  will  be  lighted  throughout  with 
electricity,  the  Thomson-Houston  system  being 
emploved.  There  will  be  4,000  incandescent 
lamps.  The  wiling  of  the  building  for  these 
lamps  is  to  be  done  exclusively  with  the  Grim- 
shaw  White  Core  Wire,  manufactured  by  the 
New  York  Insulated  Wire  Company,  649-651 
Broadway,  at  a  cost  of  about  $15,000.  Four 
dynamos  will  be  operated,  and  the  power  will  be 
supplied  by  four  150-h.p.  Straight  Line  engines. 

In  speaking  of  Grimshaw  White  Core  Wire,  it 
is  a  fact  worth  noting  that  this  celebrated  wire  has 
been  used  to  a  very  great  extent  in  wiring  many 
of  the  new  and  prominent  buildings.  It  is 
held  in  high  appreciation  by  architects  and 
builders  and  those  who  use  it.  The  new  World 
building  is  almost  entirely  wired  with  this 
favorite  wire.  R.  J.  G. 

WESTERN  NOTES. 


A.  A.  Honey  and  N.  T.  Collett,  of  Portland, 
Ore.,  both  interested  in  the  electrical  business 
of  the  Pacific  coast  were  visitors  in  New  York 
this  week.  They  made  many  friends  while  in 
this  city. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IOOI  OPERA  HOUSE  BLOCK, 

Chicago,  111.,  Oct.  18,  1890. 

The  increase  in  business  of  the  Fletcher  and 
Fletcher  Electric  Co.,  Cleveland.  Ohio,  has 
necessitated  additions  to  their  works,  which  now 
extends  from  South  Water  street  through  to 
the  Big  Four  Railway  tracks  in  their  rear.  Their 
low  prices  on  annunciators,  bells,  pushes, 
switches,  etc.,  have  won  for  them  a  large  trade 
in  every  State,  Canada  and  Mexico. 

The  Chicago  Auditorium  is  so  well  noted  for 
presenting  unique  features  in  every  department, 
that  novel  electrical  appliances  were  there  to  be 
looked  for,  and  many  of  these  have  attracted 
much  attention.  Others  are  now  being  added, 
among  then  being  a  set  of  electric  floor  indica- 
tors for  the  elevators.  These,  like  the  whole 
system  of  annunciators,  guest  calls  and  the  like 
used  there,  were  designed  by  Mr  Ch.s.  G.  Arm- 
strong and  possess  the  same  stamp  of  originality. 
His  new  switch,  which  we  mentioned  recently, 
will  be  put  on  the  market  shortly  by  the  Great 
Western  Electric  Supply  Co  ,  of  Chicago. 

F.  M.  I. 


10 


THE    ELECTRIC    AGE 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PA  TEXTS   ISSUED  OCTOBER 

UTH,     189O. 


116.  Electrode  for  Secondary  Batteries. 
Waldron  Shapleigh.  Camden,  assignor  to  the 
Electric  Storage  Baiterv  Companv,  Gloucester 
City,  N.   I.      File,!  Nov.  13,  1889. 

45s.  1  iS.  Terminal  Switch  or  Cut-Out  Device 
for  tlectric-Lialning  Systems.  Walter  F.  Smith, 
Philadelphia  Pa.,  assignor  to  the  United  Elec- 
tric Improvement  Company,  Gloucester  City, 
N   J.      Filed  June  3,  1890. 

438,127.  Burglar-Alarm.  William  J.  Acker- 
man,  Grand  Rapids,  Mich.  Filed  Oct.  12,  1889. 
Pat-nted  in  Canada. 

438,134.  Electric-Arc  Lamp.  A'fred  Aprs, 
London,  England.     Filed  June  17,  1890. 

438. 145.  Regulation  and  Control  of  Storage- 
Batt-ri  s.  Stanley  C  C.  Cunie,  Philadelphia, 
Pa.,  assignor  to  the  United  Gas  Improvement 
Company,  same  place      Filed  July  30.  1890. 

43^.167.  Circuit  Closer.  Thomas  .Marcher. 
Neumarkt.  near  Nuremberg,  ass  gnor  of  one-half 
to  Ferdinand  Ernecke,  Berlin,  Germany.  Filed 
Jan.  7.  1890.  Patented  in  England  and  Ger- 
many. 

43^,192.  Electric  Motor-Car.  JabeaF.  Shaw- 
han,  Detroit.  Mich  ,  assignor,  by  direct  and 
mesne  assignments,  t<>  the  Shawhan  Motor  Com- 
pany of  Mi  higan       Filed  May  10,  1890. 

438,197.     Gearing  for  Motor-Cars.     Oliver  C. 
Sm  th.  Ipswich,  Mass.,  assignor  to  the  Electric 
■  Rapid    Transit   Company,   of  New    Hampshire. 
Filed  Dec.  26,  18S9. 


NO     438,204 — ELECTRIC  MOTOR. 

438,204.  Electric  Motor.  Elihu  Thomson, 
Lynn,  Mass.,  assignor  to  the  Thomson-Houston 
Electric  Companv  of  Connecticut.  Fi'ed  Mar.  5, 
1885. 

438,211.  Support  or  Hanger  for  Trolley- 
Wire*.  Herbert  C.  Wirt,  Boston,  Mass.  Filed 
Mar.  12,  1890. 

43S.  226.  Apparaius  for  Measuring  the  Strength 
of  Electric  Currents.  Stanley  C  C.  Currie,  Phi- 
ladelphia, Pa.,  assignor  to  the  United  Gas  Im- 
provement Company,  same  place.  Filed  Mar. 
29,  1S90. 

438.233.  Telegraph-Instrument.  John  Geary, 
Philadelphia.  Pa.     Filed  Jan.  11,  1890 

438.234.  Circuit-Closer.  John  Geary,  Phila- 
delphia   Pa.      Filed  M^r.  3,  1890. 

438.236.  Electric  Sale-Lock.  William  H. 
Hollar.  Elizibeth.N  J.,  and  Frederick  S.  Holmes, 
Maiden.  Mass.,  assignors  to  James  W.  Torrey, 
Merchantville.  N.  J.      Filed  Feb.  3,  1890. 

438,260.  Electric  Switch.  Charles  W.  Smith 
and  Cornelius  J.  Lyons,  Boston,  Mass.  Filed 
June  1 1.  1890. 

262.  Electrical  Raiway-Conduit  System. 
Malone  Wh-1  ss,  Nashville.  Tenn. ,  assignor,  by 
direct  and  mesne  assignments,  to  the  Wheless 
Electric  Railway  Company,  Alexandria,  Va. 
Filed  Feb.  8    1890. 

438,293.  Electric-Railway  System.  Frank  J. 
Sprague,  New  Yo-k,  N.  Y.  Original  application 
filed  December  15  1884  Divided  and  this  ap- 
plication filed  May  21.  1885. 

438,298.     Manufacture  of  Incandescent  Elec- 


tric Lamps.  Thomas  A.  Edison,  Menlo  Park, 
N  J.,  assignor  to  the  Edi<on  Electric  Light  Com- 
pany, New  York.  N.  Y.      Filed  Dec.  8,  1882. 

438  299.  Manufacture  of  Carbon  Filaments. 
Thomas  A.  Edison.  Menlo  Park,  N.  J.,  assignor 
to  the  Edison  Electric  Light  Companv,  New  York, 
N.  Y.     Filed  Mar.  16,  1883 

438.300.  Gauge  for  Testing  Fibres  for  Incan- 
descent Lamp  Carbons.  Thomas  A.  Edison, 
Menlo  Park.  N.  J.      Filed  June  7,  1883. 

438.301.  System  of  Electric  Lighting.  Thomas 
A    Edison.  Menlo  Park,    N.  J.     Filed  June  29, 


NO.      438,22*) — APPARATUS      FOR      MEASURING       1HF. 
STRENGTH  OF  ELECTRIC  CURRENTS. 

438,302.  Commutator  fur  Dynamo-Electric 
Machines.  Thos.  A.  Edison.  Menlo  Pa'k.  N.  J. 
Filed  Oct    10,  1883 


438,303- 

Menlo  Park 

4  3s  3°4- 
A    Edison, 

1884. 

433,3°5- 
Menlo  Park. 

438,306. 
Menlo  Hark, 
York.  N.  Y. 

+38. 3°7- 
trie    Lamps. 
Park,  N.  J 


Arc    Lamp.     Thomas    A. 
N   J.     Filed  June  10,  1884. 
Electric  Sign  i-ingApparatus 
Menlo  Park,    N.  J.     Filed 


Edison, 

Thos. 
Dec.  15, 


Fuse-Block       Th<>mas  A.    Fldison, 

N.  J.     Filed  October  14,  1885. 

Teephone.       Thomas    A.     Edison, 

N.   [.,  and  Ezra  T.  Giliiland   New 

Filed  Feb.  19,  1886. 

Manufacture  of  Incandescent  Elec- 

Thomas    A     Edison,    Llewellyn 

Filed  July  17.  1886. 


438.308.  System  of  Klectrical  Distribution. 
Thomas  A.  Edison,  Lewdlyn  Park,  N.  j.  Filed 
Dec.  6,  1886. 

438.309.  Method  of  Insulating  Electrical  Con- 
ductors. Thomas  A.  Edison,  Lewellyn  Park, 
N.  J.     Filed  May  11,  18S9. 

438.310.  Lamp  Base.  Thomas  A.  Edison, 
Orange,  N.  J.      Filed  May  5.  1890 

438.326.  Automatic  Cut  Out.  George  W. 
Riehard-on,  Philadelphia,  Pa.,  assignor  of  one- 
half  to  Edward  D.  Gross,  same  place.  Filed  Mav 
20,  1890. 


SI 

NO.     438,302 — COMMUTATOR      FOR      DYNAMO-ELECTRIC 
MACHINES. 

438,344.  Circuit-Interrupter.  Nicolas  Chaze 
and  Jake  Chaize.  St  Etienne,  Franc.  Filed 
Sept.  23,  1889.  Patented  in  France  and  in  Eng- 
land. 

438.357-  Method  of  and  Apparatus  for  Mag- 
netic Separation  of  Ores.  John  M.  McMahan, 
New  York,  N.  Y.,  assignor  to  John  D  Ch*ever, 
same  place.      Filed  Feb.  20,  1889. 

438.359-  Trolley-Wheel  for  Electrically  Pro- 
pelled Yehic'es  Louis  Pfingst,  Boston,  Mass. 
Filed  July  14.   1890. 


438,400.  Connector  for  Electric  Conductors. 
George  J  Brennen,  Lynn,  assignor,  by  direct 
and  mesne  assignments,  to  Edward  Frost,  Lit- 
tleton, and  Arthur  W.  Tults,  Boston,  Mass.  Filed 
February  5.  1890. 

438.404.  Contact  for  Overhead  Electric  Rail- 
ways Albert  H.  Chadbourne,  Philadelphia.  Fa. 
Filed  Jul)  9,  1890. 

438.406.  Method  of  Utilizing  Electricity  in 
the  Formation  of  Sheet  Metal  Articles.  Mark 
W.  Dewey.  Syracuse,  N.  Y. ,  assignor  to  the 
Dewey  Corporation,  same  place.  Filed  May  1-, 
189c.  ' 

43S.4"7-  Apparatus  for  Forming  or  Shaping 
Shtet  Metal  Electrically.  Mark  W.  Dewey.  Syra- 
cuse, N  Y. ,  assignor  to  the  Dewey  Corporation, 
same  place.     Filed  July  28,  1890. 

438,408.  Apparatus  for  Forming  or  Shaping 
Sheet  Metal  Electrically.  Mark  W.  Dewey,  Syra- 
cuse. N  Y.  assignor  to  the  Dewey  Corporation, 
same  place.      Filed  July  28,  1890. 

-13 ^.409  Method  of  Utilizing  Electricity  in 
the  Formation  of  Metallic  Cartridge  Cases.  Mark 
W.  Dewey,  Syracuse,  N.  Y. ,  assignor  to  the 
Dewey  Corporation,  same  place.  Original  am- 
plication filed  May  17.  1890.  Divided  and  this 
ap;  lication  filed  Aug    S,   1890. 

438,419.  Electric-Light  Shield.  Alfred  A. 
McCreary,  New  York.  N.  Y.  Filed  Sept.  16, 
1889. 


NO.  438,495  —INSULATING  JOINT. 

438  431.  incandescent-Electiic-Lamp  Socket. 
James  W,  Collier,  New  Yoik,  N.  Y.  Filed  Aig. 
13,  1890. 

438,434.  Magneto-Generator.  Noel  B.  Gi- 
n  ichio,  New  York,  N.  Y. ,  assignor  of  one  ha  f  to 
Elias  M.  Greene,  same  place.   Filed  Feb.  4,  1890. 

438.452  Electric  Railway-Brake.  Charles 
I   Yan  Depoele,  Lynn,  Mass.  Filed  Apr.  9,  1890. 

438  495  Insulating-Joint.  Sidney  H.  Short, 
Cleveland,  Ohio      Filed  Dec.  10,  1889. 

438.525  Method  of  and  Apparatus  for  Work- 
ing Metals  by  Electricity.  George  D.  Burton, 
Bo-ton,  Mass.      Filed  Aug.  12,  1890. 

43  S,  530  Telegraph-Key.  Chares  H.Croc- 
kett and  Lansing  C.  Dedrick,  Schenectady,  N. 
Y.      File  1  Apr    2,  1890. 

438,532  Insulating  Appliance  for  Electric 
Bitteries.  Stanley  C.  C.  Currie,  Philadelphia, 
Pa  ,  assignor  to  the  United  Gas  Improvement 
Campanv,  same  place.     Filed  June  18,  1S90. 

438564  Electric  Railway.  Horace  E  Swift, 
Bost  m,  Mass.,  assignor  to  Frank  F.  Corliss,  same 
place.     Filed  May  15,  1890. 

438.579-  Electric  Means  for  Preventing  Boiler 
Incrustation.  Albert  B  Faunce,  Quincy,  111.. 
and  Samuel  G.  Cabell.  Washington,  D.  C,  as- 
signors of  one-third  to  Milton  S.  Cabell,  Quincy, 
ill.     Filed  June  7,  1890. 

438,586.  Galvanic  Battery.  Robert  E.  Murphy, 
St.  Louis,  Mo.,  assignor  of  one-half  to  William 
M.  J.  Crossmyer,  same  place.  Filed  Apr.  2, 
1890. 

438.590.  Automatic  Safety  Cut-Out  for  Elec- 
tric Circuits.  Granville  V.  Woods.  Cincinnati. 
Ohio,  assignor  to  the  Woods  Electric  Company, 
same  place.     Filed  Apr.  8.  1 v 

438,592.  Elect'ic-Wire-Distribution  Box. 
William  H.  Eckert,  Brooklyn  N.  Y.  Filed  Juiy 
30.  1890. 

Personal — Mr.  David  Chalmers  has  resigned 
h  s  position  with  the  Empire  City  Electric  Co.  and 
connected  himself  with  Messrs.  Alexander,  Barney 
&  Chapin,  20  Cortlandt  street. 
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warded  tie  fllgnest  Distinction,  a  Gold  Medal,  by  me  International  lory  at  tne  Universal  Exposition,  Pans,  1889 
THE  HEISLER  PATENT  LONG  DISTANCE 

^CANDESCENT  ELECTRIC  LIGHT  SYSTEM 

Uneuuallfi  for  Distribution  over  wide  Arear 


LIBERAL  DISCOUNT  TO  DEALERS,   SEND   FOR    REDUCED  PRICE   LIST, 


Send  for  Circulars 


SPECIALLY     ADAPTED     FOR 

STEEET,  COMMERCIAL  AND  DOMESTIC  ILL!' 

M1NAIION  FEOM  CENTRAL  STATIONS. 
Safety,    Reliability    and    Financial   Succes> 

fully    Demonstrated. 
Plan  of  Wiring  the  Simplest,  Cheapest  and  Most  Efficient 

— :  S'lltlCTLV    iEKIEs.  : 

N'oted  for  the  Brilliancy  and  Beauty  of  t'e  Liglit 

Lamps,  10  to  100  Candle  Power     Long  Life 

without  Blackening, 

Greatest  Production  of  Candle  Power  per  Horse  Power 

Dynano  Self-Contained  and  Perfectly  Automatic. 

Plant  may  be  located  where  Power  cau  be  secured 

Cheapest,  even  if  Miles  Listaut  fiooi  the  Lighting 

CORRESPONDENCE    SOLICITED. 


No,  2  0.  K.    OUTFIT, 

WITH  S0UNDE3  AND  KEY 
On  same  base,  or  separate,  as  ordered 

Complete  Outfit,      .       -     $3.75 
Sounder,  •  >  2.25 

Key, l.OO 

Sounder  and   Key  on   one 
Base,       ....  3.25 


ISLER  ELECTRIC  LIGHT  CI,  809-817  South  7th  St.,  ST.  LOUIS,  MO. 


The  above  Outfit  consists  of  a  beautiful  Sounder  wound  to  20  ohms,  and  one  of  my  unrl> 
valed  Nickel  Plated,  Legless,  Steel  Le^er  Keys  ;  One  Cell  5x7  Battery  (or  6x8  Battery,  lOo- 
extra);  15  ft.  Insulated  Office  Wire,  1 1'>.  Vitriol,  1  Instruction  Book,  all  safely  packed  and  will 
be  shipped  on  receipt  of  price,  or  sent  C.  O.  D.,  subject  to  inspection,  if  you  send  me  $1.00 
with  order.  State  whether  you  wish  Key  and  Sounder  on  same  Base  or  separate.  Write  your 
address  plain  and  full,  also  state  by  what  Express  Co.  wish  goods  shipped.     Address,  • 

A.   B.   LYMAN.  34  and   36   South    Water   Street,    CLEVELAND,    OHIO. 


MICROPHONE  CARBON  BATTERY. 

iger  and  of  Longer  Life  than  a 
•A  mm<  nijt    1  lattery  made. 

-  - 


Warranted  Stronger  and  of  Longer  Life  than  any 
other  Sal-Am moniai    Battery  made. 


TRADE 

MICROPHONE. 

MARK. 


MANUFACTURED    BY 


National  Electrical  Manufacturing  Company, 

14  and  16  VESEY  STREET.  NEW  YORK. 


Send   for  General   Catalogue  of  Electrical  Supplies,    Printed    in   Colors. 


OUR    METALLIC   LATH. 

Have  you    used   it?      If  not  you   will  find  it  adapted    to  all   kinds  of 

surfaces,  the  form  of  fire-proofing,  and  most  easily  and  cheaply 

applied.      Leading  architects  specify  it, 

THE  CINCINNATI  CORRUGATING  CO., 


F.  O.  B022  270. 


FIO.TJ.A.,  OHIO. 


EDISON'S  GENIUS. 


The  following  story  is  told  by  Dr.  Wm.  D. 
Gentry,  of  Rogers  Park,  111.,  who  is  a  life  long 
friend  of  Mr.  Thomas  A.  Edison,  the  great  in- 
ventor.    It  will  be  read  with  interest  at  this  time. 

"When  I  look  back  to  twenty-five  years  ago," 
says  Dr.  Gentry,  "  and  put  Tom  Edison  as  I  then 
knew  him  alongside  of  the  Thomas  Edison  of 
to-day,  and  note  what  has  taken  place,  I  am 
prepared  almost  for  anything.  Twenty-five  years 
ago,  as  I  sat  by  Edison  in  a  New  York  telegraph 
office,  I  little  thought  that  there  slumbered 
within  that  man  the  fire  of  a  genius  that  would 
one  day  startle  the  world.  There  was  nothing 
wonderful  about  Edison  A  plain  and  unpre- 
tentious man,  he  came  and  went  without  troubl- 
ing any  one  with  his  conversation.  Perhaps  he 
spoke  to  me  more  than  to  any  other  man  in  the 
place,  because  we  sat  at  adjoining  tables. 

"One  day  his  wire  gave  out  or  went  wrong 
in  some  way.  He  was  working  New  Haven, 
I  was  operating  Boston.  He  started  to  fix  it, 
and  while  thus  engaged  his  message  came  back 
over  my  wire.  I  called  him.  '  Tom,  can  you 
explain  this  ? '  He  looked  for  a  moment,  and  then 
remarked,  'Why,  that  is  caused  by  induction; 
the  two  wires  are  near  each  other. '  He  went  off, 
and  shortly  afterward  came  back,  seemingly 
lost  in  thought.  '  Yes;  that's  what  causes  it,'  he 
repeated.  '  I  wonder  if  we  could  devise  a  plan 
like  that  to  make  two  circuits  on  one  wire,  so 
that  two  men  could  send  and  two  others  receive 
at  the  same  time?'  And  he  went  back  to  his 
instrument. 

There  is  a  tide  in  the  affairs  of  men 

Which,  taken  at  the  flood,  leads  on  to  fortune. 


"Tom  Edison  took  it  then.  Out  of  that  little 
accident,  he  devised  the  duplex  telegraph  system. 
Then  followed  the  quadruplex,  and  these  have 
saved  the  telegraph  company  millions  of  dollars. 

"He  had  been  working  on  a  telegraph  sys- 
tem, but  he  discovered  that  the  Wheatstone 
system — I  think  that  is  the  name — covered  the 
ground,  and  he  gave  it  up.  You  know  the  rest. 
Edison's  achievements  are  now  no  secret. 

"The  steps  leading  up  to  that  perfected  phono- 
graph, how  Edison  discovered  that  the  sound 
waves  of  the  human  voice  might  be  so  directed 
as  to  trace  an  impression  upon  a  solid  substance, 
are  just  as  wonderful.  Edison  found  it  almost 
accidentally  while  he  was  experimenting  with  a 
different  object  in  view.  In  manipulating  a 
machine  intended  to  repeat  Morse  characters,  he 
found  that  when  the  cylinder  carrying  the  indent- 
ed paper  was  turned  with  great  swiftness,  it 
gave  off  a  humming  noise.  That  led  to  several 
experiments,  such  as  fitting  a  diaphragm  to  the 
machine,  which  would  receive  the  vibrations 
made  by  the  voice.  The  cylinder,  when  rapidly 
revolved,  causes  a  repetition  of  the  original 
vibrations,  just  as  if  the  machine,  itself  were 
speaking.  That  settled  the  matter,  and  Edison 
found  that  the  problem  of  registering  human 
speech  so  that  it  could  be  repeated  by  mechanical 
means  as  often  as  might  be  desired  was  solved. 
Yes;  Edison  is  a  genius. " 

A  Beautiful  Cable  Chart.  — The  Direct  United 
Cable  Company  have  just  issued  a  beautiful  and 
artistically  designed  chart  emblematic  of  their 
business  and  showing  the  route  of  their  cables 
between  America  and  England.  In  one  corner 
is  given  a  view  of  operators  at  work  in  the  Lon- 


don office  transmitting  despatches  to  America, 
while  in  the  opposite  corner  the  operators  in  the 
New  York  office  are  seen  receiving  the  des- 
patches. The  two  offices  as  shown  on  the  chart 
are  connected  by  a  cable  which  is  artistically 
intertwined  with  the  various  figures  and  devices 
shown  on  the  chart  and  which  also  forms  a 
border  for  the  whole  picture.  In  the  centre  is 
represented  the  world  floating  in  space,  across 
which,  between  England  and  America  the  cable 
threads  its  way,  and  at  the  bottom  is  a  view  of 
an  ocean  beach  along  which  another  portion  of 
the  same  cable  lies.  The  whole  thing  is  beauti- 
fully colored,  and  is  very  ornamental  and  sug- 
gestive. 

BUFFALO  CONVENTION  NOTES. 


Every  spare  bit  of  space  in  the  Iroquois  hotel 
down-stairs  was  occupied  with  apparatus  con- 
nected with  street  railway  traffic.  Up  stairs  the 
parlors  were  likewise  occupied.  Headquarters  for 
many  noted  manufacturers  were  pitched  in  the 
hotel,  and  the  good  qualities  of  the  various 
appliances  were  extolled  to  all  who  would  listen. 

Every  delegate  received  from  the  Buffalo 
Street  Railway  Company  a  handsome  souvenir 
book  containing  complete  information  for  the 
guidance  of  delegates  during  the  convention. 
The  book  contained  in  a  little  pocket  a  set  of  20 
coupon  tickets  good  for  passage  on  the  Buffalo 
lines  from  Oct.  15th  until  Oct.  19. 

The  Street  Railway  Journal,  of  New  York,  was 
published   daily    during  the   convention,  J.  II 
McGraw  is  the  Editor. 
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r^rs    SPACE 

RESERVED   FOR  THE 

Duralite  Company, 

No.  85  WATER  ST., 

BOSTON,  MASS. 


DTEODrci>r.  EMir.Eir  .new  principles. 


FUldi.  13,1839.  THE  OLD  STYLE. 

THE  ACME  LINK  BELT 

j  IS  MADE  OSLT  BY  THE 

Faee  Beltinsr  Company,  Concord,  X.  H. 

Braxchi  -  N   --.-  York,  Chicago 

Traui    •  .. .inufaeturers    of  all    the 

staple  grades  <>f  Leather  Belting  and  Lacing, 
for   Illustrated   Catalogue— a  valuable 
treatise  on  belting,  Free. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters 


BUSINESS  NOTICES. 


Th  are  the  most  accurate,   reliable  and  sensitive  port- 

able instruments  ever  offered.     A  large  variety  of  ranges    to   meet  the 
requirements  of  all  kinds  of  work.     Address : 


Advert  iseruents  under  t  hi-  head  noi 
occupying  over  one-half  inch  o!  spa<  p, 
si >n> per  each  insertion. 

Interfsts    in    a   Profitable 
trical  Business  will  be  sol :. 
proper    party.       Address    PRO; 
Electric  Age  Office,  New  York. 

Situation  Wanted    by    an   expen 
enced  electrician,  who  is  capable 
taking  care  of  a  central  station  p 
of  any    capacitv.     Address  SITUA- 
TION'  WANTED.     Electr: 
York. 

Armature    Winder. — We    warn 
p-actieal  winder — Sieme 
charge  of  our  winding  departrr. 
A  good  chance   for  the   right  rr 
State    wheie   employed.       Ail    com- 
munications strictly  confidential. 
CRAIG  R.   ARNOLD  &  CO 

Chester.  Pa. 


Weston  Electrical  Instrument  Co. 


Experienced  Mechanical  Draughts- 
men wanted  immediately  :  th 
ing  experience  tri  rical  appara-  ! 

tus  preferred.     Permanency  to  good 


Send  for  Illustrated    Catalogue.  114  &  116  William  St.,   1TEWABE,  N.  J.    men-      Address  E.  KOLBEN,  Edison 

:.eral    Electric  Company,    Schen- 
ectadv  Works.  Schenectadv,  N.  Y. 


ELECTRIC  MERCHANDISE  CO. 


ii  Adams  Street, 


Pullman  Building.     IHllAGO,     ILLS 


MANUFACTURERS   AND   DEALERS   IN 

Electric  Railway  Supplies. 

Standard  and  Special  Devices  for  use  on  all  roads 
IRRESPECTIVE  OF  SYSTEM  USED. 


S.  W.  REESE  &  CO., 

MANUFACTURERS  OF 

Stencils,  stamps,  NicM  and  Brass  Kane  P 

CHECKS.    BADGES,    ETC. 

Name  Plates  for  Electrical  Apparatus  a  Specialty. 

84- ?  not. 

Office.   182   Fulton    St.    Hew   York 


Catalogues  Furnished. 


Correspondence  Solicited. 


Office  and  Salesroom,  1 1  Adams  Street. 


W.  R.  MASON, 


General  Manager. 


IKE 


CLARK  SYSTEM  «  ARC  LIGHTING 

The  Safest,  the  Most  Economical.  Durable  and  Perfe*tly  Regulated  System  in  the  United  States. 
Manufactured   bv  the    CLARK    ELECTRIC    CO.,    192   Broadway,   New   York. 
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JVL 


Electric   Light    without    machinery    Specially   adapted    for    private    houses- A   good   and    reliable   battery   at  last— Unequalled 

for  sewing  machine  and  fan  motors— Portable  electric  light. 

SHVL^ZLjIL.   electric    light   zpl^istts. 


!:st  will  illustrate  the  expense  attending  the  purchase  and  use  of  small  installations,   and   serve  as  guides   when  ordering  plants  for  domestic  pur. 


1 


PLANT    NO 

9  Cells  a:  -  

1  i-C.  P.  Incandescent   Lamp  (large  bulb) 

1  Key  Socket 1 

.rid  Holder 

I  nsulated  Electric  Wire 

4  C.  epolarizer  (will  run  80  hoursi 

- 


PLANT    NO.    2. 

4  No.  9  Cells       -     :     

1  3-C.P.  Incandescent  Lamp  (large  bulb; 

Socket   1.20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

2  Charges  of  Depolarizer  (will  run  40  hours) 

plant  will  be  found  useful  for  lighting  small  rooms,  dining  tables,  desks,  and  for  reading  purposes.     It  will  also  properly  ligr  •  in  a  stable 

Note. — Any  number  of  l-C.P.  incandescent  lamps  can  be  employed,  provided  that  not  more  than  one  is  used  at  any  one  time. 


$3.00 
85 


'PLANT    No.    3 

6  No.  9  Cells  at  $1.25 

1  6-C.  P.  Incandescent  Lamp  (large  bulb) 

1  Key  Socket 

1  Shade  and  Holder 

•  of  Insulated  Electric  Wire 

3  Charges  of  Depolarizer  (will  r  : 


- 

.     1.30 


Office  and  Factory:     1  14-120 


Park    Ave.,    Brooklyn,    N.  Y. 


AGENTS 


EMPIRE    CITY    ELECTRIC    COMPANY.    15    Dey    Street.    New    York. 

NOVELTY    ELECTRIC    COMPANY.    50-54   North   Fourth    Street.    Philadelphia.    Pa. 

THE    ELECTRIC    GAS    LIGHTING    COMPANY,    195    Devonshire    Street.    Boston.    Mass. 
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THE  ELECTRIC  AGE. 

PUBLISHED    EVERY    SATURDAY. 

By  The  ELECTRIC  AGE  PUBLISHING  CO. 

Registered  Cable  Address,  "  Electage,'1  New  York. 

EMTEBED    AS     SECOND-CLASS    MAIL    MATTE):. 

Reading  Notices,  25  cents  per  line.  

TERMS    OF    SUBSCRIPTION: 
One  Copy,  <>ne  year,  ...  $3.00 

One  Copy,  six  months,  ...  1.50 

Great  Britain  and  other  Countries,    -  4.00 

Remit  by  Post  Office  or  Express  Money  Order. 

ADVERTISING   RATES!  $2.00  PER  INCH 

T.   R    TALTAVALL,  Editor. 

J.  B.  TALTAVALL,  Business  Manager, 

R.  J.  GRAY,  Manager,  Advertising  Dept. 

Address  all  commnnications  to  lite  Electric  Aire  Pnb. 
Co.,  No.  .">  Dry  Street,    New  York. 

Western  Agency.— FRANCIS  M.   IRELAND  iooi  Opera 

House  Block,  Chicago,  111. 
Eastern    Agency.— W.  J.    PILICY,   74    Federal   Street, 
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ROADS  TO  FAME. 


Instructor  Shephardson,  of  the  electrical  en- 
gineeting  department,  of  Cornell  University,  in 
a  recent  address  to  the  senior  electrical  associa- 
tion, composed  of  students  in  that  University, 
gives  some  very  sound  advice  to  graduates  in 
the  electrical  department. 

As  a  rule  it  is  the  practice  for  graduates  to  go 
at  once  into  some  large  electrical  establishment 
in  order  to  gain  practical  experience  in  elec- 
tricity. This  means  that  they  drift  almost  ex- 
clusively into  the  electric  lighting  and  electric 
power  fields.  These  are  exceedingly  important 
industries,  of  course,  but  there  are  many  other 
branches  of  the  science  of  electricity  that  are 
being  neglected.  Mr.  Shepardson  takes  oc- 
casion in  his  address  to  bring  this  fact  promi- 
nently before  the  future  graduates,  and  points 
out  the  various  fields  into  which  investigation 
should  be  carried,  and  he  advises  that  some 
attention  be  given  these  by  graduates  who  wish 
to  make  a  name  for  themselves. 

If  the  advice  is  acted  upon — and  we  think 
that  it  should  be— there  is  no  doubt  that  many 
of  the  young  men  who  are  just  stepping  out 
into  the  practical  world  from  college  life  would 
figure  more  prominently  before  the  world  by 
taking  a  new  direction  for  the  application  of  their 
theoretical  knowledge.  In  the  electric  light  and 
electric  power  fields  they  would,  in  nine  cases 
out  of  ten,  become  swallowed  up  in  the  great 
armv  of  workers  in  these  branches  and  be  lost 
sight  of  entirely,  whereas  by  going  into  one  of 
the  comparatively  unexplored  fields  they  might 
win  for  themselves  a  name  and  fame  that  would 
shine  for  all  time  to  come. 


DOMESTIC  ELECTRIC  LIGHTING. 

On  another  page  will  be  found  an  interesting 
article  giving  some  valuable  points  on  domestic 
electric  lighting.  Every  intelligent  housekeeper 
is  hoping  to  soon  see  the  day  when  domestic 
lighting  will  be  a  real  and  practical  thing.      Every 


one  knows  that  the  electric  light  is  the  healthiest 
and  most  convenient  of  all  lights,  and  these  con- 
siderations more  than  any  others,  appeal  to  the 
housekeeper.  Electric  light  in  the  home  in  the 
summer  time  would  be  a  luxury  on  account  of 
the  little  radiation  of  heat.  The  article  referred 
to  puts  great  stress  upon  the  use  of  the  gas 
engine  as  one  of  the  steps  towards  the  realiza- 
tion of  these  hopes.  For  domestic  electric 
lighting,  the  gas  engine  certainly  has  no  equal. 
It  is  peculiarly  adapted  to  domestic  use  on  account 
of  the  ease  of  management,  no  steam  boilers  to 
look  after  and  economy  in  fuel,  i.e.,  gas. 

An  economical  source  of  power  to  run  a 
dynamo  of  course,  is  the  greatest  consideration, 
and  the  gas  engine  stands  at  the  front  in  this 
respect.  This,  of  course,  is  understood  to  apply 
to  the  operation  of  small  plants,  such  as  would 
be  required  to  light  a  small  house. 

The  storage  battery  feature  of  the  plant  is  an 
interesting  and  valuable  one,  and  is  another  step 
in  the  direction  of  economy  in  the  maintenance 
of  the  installation. 

For  domestic  lighting,  the  plant  should  not 
necessarily  require  expert  care;  it  should  be 
economical  as  compared  with  other  methods 
of  illumination  ;  it  should  be  free  from  all 
elements  of  danger,   and  it  should  be  simple. 

Here  is  a  great  field  for  development.  Com- 
mercial electric  lighting  has  been  made  a  suc- 
cess, now  some  of  our  ingenious  electricians 
should  turn  their  attention  to  devising  a  practical 
method  of  lighting  our  homes  by  electricity. 


ELECTRICITY  IN  WARFARE. 

In  the  event  of  a  sudden  outbreak  of  war, 
electrical  engineers  and  electricians  now  engaged 
in  industrial  pursuits  would  of  necessity  be 
called  upon  to  aid  in  the  defense  of  the  govern- 
ment's integrity.  This  was  the  predominant 
idea  in  the  interesting  lecture  delivered  before 
the  New  York  Electrical  Society,  Thursday  of 
last  week,  by  Lieutenant  Bradley  A.  Fiske, 
U.  S.  Navy. 

That  electricity  would  be  the  most  important 
factor  in  warfare,  next  to  generalship,  is  acknow- 
ledged by  all  who  have  watched  the  wonder- 
ful progress  it  has  made  in  its  application 
to  the  science  of  warfare.  Electricity  is  doing 
about  everything  now  in  military  and  naval 
operations  when  it  is  commanded  to,  and  it  is 
indeed  difficult,  at  least  for  a  civilian,  to  appre- 
ciate its  vast  importance  to  these  departments 
of  our  government.  It  gives  light,  performs  the 
work,  fires  guns,  and  by  its  aid  the  guns  are 
trained  on  the  enemy  with  wonderful  accuracy. 
It  also  enables  the  enemy  to  be  located  at  night, 
quite  as  easily  as  by  day — in  short  it  does  every- 
thing of  transcending  importance  in  warfare.  A 
thorough  knowledge  then  of  electrical  science 
would  be  essential  to  the  rapid  equipment  of  forts 
and  vessels  with  electrical  apparatus  of  all  kinds, 
in  the  case  of  a  sudden  outbreak,  and  in  such 
an  emergency  the  government  would  necessarily 
be  compelled  to  call  for  volunteers  in  this  line. 

Lieut.  Fiske's  proposed  plan  of  organizing  an 
electrical  corps  for  the  army  and  navy  is  a 
feasible  one,  and  with  such  a  body  of  men  in 
reserve  the  government  would  indeed  have  a 
strong  bulwark  of  defense  in  time  of  need. 


Storage  Battery  Cars. — Mr.  D.  H.  Bates  in 
his  paper  on  storage  battery  cars,  which  was 
read  at  the  convention  of  the  Street  Railway 
Association,  brought  out  the  valuable  features  of 
this  system  of  street  car  propulsion  very  pro- 
minently, and  in  a  telling  manner.  His  remarks 
made  a  deep  impression  upon  those  who  heard 
them,  and  no  doubt  many  of  the  delegates  re- 
turned home  with  a  better  feeling  toward  the 
storage  battery  system  than  they  had  when  they 
first  came  to  Buffalo.  "Seeing  is  believing,'" 
and  those  who  saw  the  storage  battery  car  in 
practical  operation  were  constrained  to  believe 
it  a  practical  thing. 


Efficieki  Motors. — The  statement  made  by 
Mr.  George  W.  Mansfield,  one  of  the  representa- 
tives of  the  Thomson-Houston  Company,  at  the 
recent  street  railway  convention  at  Buffalo,  that 
his  company  had  turned  out  in  the  neighborhood 
of  3,500  motors,  and  that  nearly  all  were  still 
in  use,  is  a  showing  that  the  company  may  well 
be  proud  of.  "We  feel  that  we  have  planned 
on  the  correct  principle,  said  Mr.  Mansfield, 
and  this  claim  certainly  seems  to  be  borne  out 
by  facts.  Another  interesting  statement  made 
by  Mr.  Mansfield,  and  one  which  still  more 
verifies  their  claim  that  they  have  the  right 
principle,  is  that  the  first  motors  the  company 
put  out  are  yet  in  operation,  and  that  all  of  the 
parts  constituting  the  motors  that  are  built  to  day 
can  be  used  with  the  first  motors  put  out.  A 
motor  that  survives  the  test  of  time  without 
undergoing  any  material  change  in  its  parts 
must  be  a  good  one,  and  there  is  no  gansaying 
the  fact  that  the  Thomson-Houston  motor 
belongs  to  this  class. 

Question  ok  Management.  —  "  It  is  a  question 
of  management  and  lies  directly  with  you, 
gentlemen,''  said  Mr.  E.  E.  Higgins,  of  the  Edi- 
son General  Electric  Company,  to  the  street 
railway  delegates  at  Buffalo,  "as  to  the  success 
of  electric  traction, "  and  that  is  indeed  sound 
logic.  There  seems  to  prevail  an  idea  that  an 
electric  motor  is  a  machine  that  will  work  in 
spite  of  everything  so  long  as  it  is  fed  with  elec- 
tricity. The  result  is  it  becomes  inefficient 
through  neglect,  and  the  electrical  apparatus 
becomes  at  once  the  object  of  unfavorable  criti- 
cism. The  electric  motor  is  a  machine,  and  re- 
quires care  and  attention  just  as  other  pieces  of 
mechanism  do,  and  when  it  receiyres  proper 
care  it  becomes  a  faithful  servant.  Mr.  Hig- 
gins was  right  in  his  assertion.  The  electrical 
part  of  an  electric  railway  is  all*  right,  but  it 
must  be  cared  for. 

Improver  Commutator. — The  commutator  of  a 
dynamo  or  motor  is  the  most  delicate  part  of  the 
machine,  and  requires  constant  care  and  watching. 
The  metallic  dust  resulting  from  the  wearing  of 
the  brush  on  the  commutator  segments  causes 
trouble  sometimes  by  bridging  over  the  insulation 
between  the  segments,  causing  a  short  circuit, 
and  burning  out.  There  are  other  troubles  pecu- 
liar to  the  ordinary  commutator  which  are  too 
well-known  to  mention.  A  perfect  commutator, 
therefore,  is  a  desideratum,  and  much  time  and 
ingenuity  are  applied  by  many  electrical  engineers 
with  this  object  in  view.  Mr.  Harry  H.  Blades, 
of  Detroit,  is  the  inventor  of  an  improved  com- 
mutator yvhich  seems  to  possess  some  very  merit- 
orious features,  and  is  a  step  forward  in  the  direc- 
tion of  a  perfect  commutator.  We  describe  and 
illustrate  the  device  on  another  page. 

The  Westixgholse  Railway  Motor. — At  the 
recent  convention  in  Buffalo,  of  the  Street  Rail. 
way  Association,  the  advantages  of  all  of  the 
electric  railway  systems,  but 'the  Westinghouse, 
were  set  forth  on  the  floor  of  the  hall.  It  is 
regretable  that  the  Westinghouse  interests  were 
not  represented  in  a  similar  manner,  then  the 
chain  would  have  been  complete.  It  was  a 
golden  opportunity  to  expatiate  on  the  merits  of 
the  various  systems,  and  the  opportunity  was 
seized  by  those  who  were  prepared  to  talk. 

Car  Starters. — The  car  starter,  described  and 
illustrated  on  another  page,  is  a  device  as  inge- 
nious as  it  is  valuable.  With  its  aid  consider- 
able power  is  saved  in  the  starting  of  a  car  on 
grades,  and  when  the  car  is  stopped  all  danger 
of  running  away,  down  hill,  is  removed.  There 
is  a  demand  for  such  a  device  as  this,  and  it 
ought  to  meet  with  favor. 

Lightning  Rods. — Usually  it  is  a  difficult  thing 
to  understand  the  cause  of  the  great  damage 
sometimes  done  by  lightning  when  striking  light- 
ing rods  which  are  supposed  to  be  efficient. 
An  article  on  another  page  in  this  issue  explains, 
in  a  very  plain  manner,  the  cause  of  such  de- 
structive effects  and  to  a  great  extent  takes 
away  a  good  deal  of  the  mystery  surrounding 
the  action  of  lighting. 
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THE    ELECTRIC    AGE. 


THE   HEDGEHOG   TRANSFORMER.* 


At  the  British  Association  meeting  of  last 
year,  Mr.  Swinburne  contended  that  an  open 
iron  circuit  could  be  made  more  efficient  than 
any  form  of  closed  iron-circuit  transformer. 
In  calculating  the  efficiencies  ot  transformers, 
the  loss  in  the  iron  has  generally  been  left  com- 
pletely out  of  account,  and  the  loss  in  copper 
alone  considered.  If  the  loss  by  hysteresis  is 
taken  into  account  the  loss  in  iron  in  closed  cir- 
cuit transfoimers,  as  usually  designed,  is  some 
10  per  cent,  of  the  full  load.  As  the  loss  in  iron 
goes  on  all  the  time  a  transformer  is  in  circuit 
this  is  very  serious.  The  proportion  of  actual 
to  pos  ible  output  of  energy  per  day  vanes  in 
different  districts,  but  in  most  stations  the  aver- 
age use  of  lamps  is  less  than  two  hours  a  day, 
including  all  the  lamps  installed.  The  trans- 
former must  be  large  enough  to  feed  all  the 
lamps  insta  led,  so  it  runs,  say.  an  average  of 
two  hours  of  full  load  a  day.  If  there  is  a  loss 
of  10  per  cent,  of  full  load  in  the  iron,  this  gives 
an  actual  efficiency  of  45  5  per  cent.,  even  neg- 
lecting the  loss  in  copper.  In  the  hedgehog 
form  (see  figure)  the  proportion  of  iron  is  very 
much  reduced.  The  result  is,  that  even  in  small 
transformers  the  iron  loss  is  under  1  per  cent, 
of  the  full  load.  One  per  cent,  of  the  full  load 
gives  89  per  cent,  all  day,  neglecting  copper 
loss,  against  the  45  per  cent  of  the  closed  circuit. 
This  is  neglecting  copper,  however,  and  the  cop- 
per loss  is  greater  in  the  hedgehog  form,  so  this 
is   an  exaggerated  comparison.     Such  a  trans- 


HEDGEHOG    TRANSFORMER. 

former  really  has  an  efficiency  of  about  87  per 
cent,  all  day. 

If  a  clo-ed  iron  circuit  is  used,  the  iron  circuit 
must  be  long  to  embrace  the  copper  coils.  The 
only  way  to  shorten  it  is  to  make  the  copper  coils 
smaller.  This  means  using  a  higher  current 
density,  which  is  wasteful,  or  fewer  turns  of  cop- 
per. Fewer  turns  of  copper  demand  a  higher 
induction  in  the  iron,  or  a  greater  cross-section, 
and  both  of  these  m^an  greater  loss  by  hvs- 
teresis.  If  the  iron  circuit  is  opened,  the  sides 
of  the  embracing  core  can  be  removed,  so  the 
lo»s  by  h\steresis  is  divided  by  three.  As  there 
is  now  plenty  of  room  for  copper,  the  turns  and 
cross-section  can  be  increased,  and  the  iron  re- 
duced still  further.  The  object  of  introducing 
the  closed-iron  circuit  was  to  reduce  the  mag- 
netic res  stance.  An  open-circuit  transformer 
has  much  higher  magnetic  resistance.  The 
question  of  magnetic  resistance  is  not  so  impor- 
tant as  might  at  first  sight  appear.  Its  increase 
demands  more  excitation  or  more  magnetic- 
motive  force,  and  this  increases  the  loss  in  cop- 
per. The  best  form  is  thus  a  compromise.  The 
heigehog  ends  are  to  reduce  the  magnetic  re- 
sistance. In  a  conductive  circuit  the  resistance 
is  low  if  the  current  density  is  low  in  all  parts 
where  the  specific  resistance  is  high.  Similarly, 
in  a  composite  magnetic  circuit  of  iron  and  air, 
the  magnetic  resistance  is  low  if  there  is  never  a 
high  magnetic  current  density  or  induction  in 
the  air,  which  has  high  specific  magnetic  resist- 
ance. The  magnetizing  current  in  a  hedgehog 
is  high,  but  as  it  is  a  quarter  of  a  period  behind 
the  primary  current  in  phase,  and  as  the  primary 
wire  has  to  be  large  enough  to  carry  the  pri- 
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mary  current,  the  loss  in  watts  is  small.  As 
this  loss  goes  on  all  day,  however,  it  is  by  no 
means  unimportant,  and  has  to  be  included  in 
getting  out  the  efficiencies  of  these  transformers. 
'1  he  construction  of  these  transformers,  as  car- 
ried out  by  Messrs.  Swinburne  &  Co.,  of  Tod- 
dington,  is  very  simple.  A  gun-metal  casting  of 
cross-shaped  section  forms  the  backbone.  It 
is  spread  out  at  each  end,  forming  legs  at  one 
and  taking  the  circular  terminal  board  at  the 
other.  It  also  carries  insulating  flanges,  which 
form  the  ends  of  the  coils.  Into  the  four  re- 
cesses in  the  core  are  put  four  bundles  of  soft 
iron  wire.  These  are  taped  over,  and  the  sec- 
ondary is  wound  on.  The  secondary  is  then 
covered  with  two  layers  of  ebonite,  and  the 
flanges  are  also  faced  with  the  same  material. 
The  primary  is  then  wound  on  in  two  compart- 
ments, separated  with  ebonite,  after  the  manner 
invented  by  Gramme  so  that  both  ends  come 
outside,  and  as  far  removed  from  each  other  as 
possible.  The  ends  of  the  core  are  then  spread 
out,  and  the  transformer  tested  under  4,000  or 
5,000  volts  ;  the  insulation  in  megohms  being 
read  by  an  instrument  which  measures  the  ef- 
fective resistance  under  an  alternating  current. 
As  iron  cases  cannot  be  used,  as  they  would  be 
magnetized  by  the  transformer,  and  as  any  metal 
would  have  Foucault  currents  generated  in  it. 
stoneware  jars,  specially  made  for  the  purpose, 
are  used  for  cases.  These  have  lids  bolted  down, 
with  holes  for  the  heads. 


NEW    YORK    ELECTRICAL    SOCIETY. 


Notwithstanding  the  inclement  weather  there 
was  quite  a  good  attendance  at  the  opening 
meeting  of  the  season  of  the  New  York  Elec- 
trical Society,  which  was  held  Oct.  23d.  in  Prof. 
Chandler's  room,  School  of  Mines,  Columbia 
College. 

Lieut.  Bradley  A.  Fiske,  U.  S.  N. ,  the  inventor 
of  that  extremely  important  and  serviceable  ap- 
paratus known  as  the  "  Fiske  Range  Finder, " 
read  a  most  interesting  paper.  His  subject  was 
"The  Modern  Electrician  in  Time  of  War,''  and 
the  purpose  of  the  lecture  was  mainly  to  bring 
forward  a  plan  by  which,  in  time  of  war,  all  the 
electrical  resources  of  New  York,  both  in  sup- 
plies and  in  men,  would  become  instantly  available 
for  the  defence  of  the  city  and  the  country.  The 
lecturer  adverted  to  the  indispensable  part  wh.ch 
electricity  now  plays  in  naval  and  military  war- 
fare, as  employed  in  the  search  light,  which  is 
almost  as  much  a  feature  of  the  equipment  of 
a  modern  ship  as  are  her  guns  and  her  torpedoes; 
the  telephone,  which  is  coming  into  use  for  ship 
work  and  which  will  unquestionably  supplant 
the  unsatisfactory  speaking  tube  ;  in  the  hand- 
ling of  the  monster  apparatus  used  in  forts  for 
guns,  disappearing  carriages,  ammunition,  &c. ; 
for  military  service  in  the  field,  where  the  tcle- 
giaph  enables  the  General  to  manoeuvie  large 
bodies  of  men  with  precision  and  rapidity  ;  and, 
not  least,  in  the  elaborate  s\ stem  of  submarine 
mines  which  is  now  adopted  for  the  defence  of 
harbors.  He  drew  a  brief  >ketch  of  what  would 
take  place  if  war  were  suddenly  declared,  which 
served  to  suggest  the  immense  amount  of  elec- 
trical work  which  would  have  to  be  done,  and 
done  on  the  instant.  He  showed  conclusively 
that  the  regu'ar  army  and  navy  cou'd  not  peiform 
all  the  necessary  electrical  work  if  war  should 
break  out  suddenly. 

To  meet  the  contingency  of  a  sudden  war, 
Lieut.  Fiske  proposed  the  formation  of  a  corps 
of  naval  and  military  electricians  to  assist  the 
regular  army  and  navy  in  its  work.  Such  a 
corps  might  exist  in  every  principal  seaport 
town  on  the  coast ;  the  principal  one,  of  course, 
to  be  the  corps  in  New  York.  While  the  mem- 
bers of  the  corps  would  be  men  of  technical 
knowledge,  the  organization  should  be  a  mili- 
tary one,  and  would  be  governed,  with  some 
modifications,  by  the  same  principles  which 
govern  all  military  bodies.  Being  a  military 
body,  under  the  governor  of  the  State,  it  would 


at  once  become  available  on  the  outbreak  of 
war.  To  this  corps  would  be  intrusted  the 
arranging  and  fitting  of  gun  carriages,  the  stor?ge 
of  ammunition,  the  assembling  of  guns,  and  the 
like.  Their  more  immediate  and  obvious  field, 
however,  would  be  the  installation  and  fitting  of 
electiic  lights,  motois,  telegraphs,  telephones 
and  other  electrical  appliances  on  board  the  ves- 
sels of  war  suddenly  called  into  requisition.  The  i 
course  of  necessary  instruction  could  be  readily 
carried  out,  as  it  would  m=>inly  embrace  the 
naval  and  military  applications  of  the  purely 
technical  science  with  which  the  members  of 
the  corps  would  be  already  familiar.  .  The  sys- 1 
tern  of  instruction  would  naturally  differ  with 
the  different  ranks  of  the  corps.  With  the 
higher  ranks,  it  might  embrace  the  theory  and 
practices  of  gunnery,  navigation,  including  com- 
passes and  seamanship  and  a  certain  amount  of 
infmtry  drill,  and  occasional  runs  in  the  tor- 
pedo boat  Lushing,  and  frequent  short  trips  to 
sea  for  target  practice  in  modern  war  ships. 
Lieut.  Fi>ke  suggested  that  the  corps  or  battalion 
should  include  about  250  members,  and  that  it  ' 
should  be  officered,  uniformed,  and  drilled  in 
much  the  same  way  as  the  other  coips  of  the 
National  Gu?rd.  He  was  of  opinion  that  such 
a  body  would  be  of  immense  value  to  the 
country. 

Without  the  co-operation  of  the  electrician  in 
time  of  war,  said  Lieut.  Fiske,  the  captain  of  a 
fine  ship  might  lose  an  important  action  through 
his  limited  knowledge  of  electrical  matters.  On 
the  small  matter  of  touching  a  button  might 
depend  important  results. 

In  desciibing  the  probable  uses  of  electricity 
in  the  event  ol  an  attack,  the  lecturer  said  sub- 
marine torpedoes  would  come  to  the  front  at 
once.  Electric  launches  fitted  with  torpedoes 
would  dodge  about  noiselessly  ;  electric  picket 
boats  would  peiform  an  important  service,  and 
electric  sub-marine  boats  would  carry  enough 
explosive  to  destroy  the  finest  ship  of  war. 

The  Lieutenant  also  referred  to  the  immense 
advantage  that  would  result  in  the  co-operation 
of  the  civilian  electricians  with  the  army  and 
navy  in  the  event  of  war,  on  account  of  their 
acquaintance  with  business  men.  and  know- 
ledge of  factories. 

In  conclusion  Lieut.  Fiske  said  a  war  would 
stimulate  electrical  invention  to  a  gieater  degree 
than  ever  before  attained,  and  the  next  war  will 
produce  electricians,  now  unknown,  whose  names 
will  go  down  the  ages. 


ELECTRIC   RAILWAYS. 

The  Galveston.  Tex..  City  Railway  Co.,  has 
contracted  with  the  Detioit  Elettrical  Works  for 
a  full  electrical  equipment  of  Rae  motors  and 
venerators.  The  first  installment  of  twenty  mo- 
tor cars  and  four  generators,  with  full  station 
equipments,  will  be  in  operation  on  or  belore 
Januaiy  1st.  1891.  Col.  Sinclair,  president  of 
the  Galveston  railway  system,  made  very  ex- 
haustive investigations  of  the  vaiiouss\  stems  and 
his  ultmate  decision  is  a  very  high  compliment 
to  the  Rae  system.  The  Detroit  Electrical  Works 
have  forwarded  to  Poitland,  Ore.,  the  first  ship- 
ment of  their  standard  3C-horse  power  motors 
and  trucks  (the  Rae  system)  as  the  forerunner  of 
a  large  order.      

DISCLOSURE  OF  INVENTION. 

It  has  been  decided  by  the  Commissioner  of 
Patents  that  the  mere  statement  of  an  applicant 
for  a  patent  that  he  disclosed  the  invention  is  of 
no  avail,  either  to  constitute  evidence  of  disclo- 
sure or  to  impart  sufficiency  to  a  statement  of 
facts  in  themselves  inadequate,  unless  he  states 
bv  what  agency  the  disclosure  was  made  and  the 
details  of  which  it  consisted.  Sketches  and 
models  should  be  produced,  if  possible,  or  else 
reproduced  from  memory.  If  verbal  disclosures 
are  relied  upon,  the  language  used  should  be 
stated  as  nearly  as  possible. 
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LOCALIZING      DEFECTS     ON      ELECTRIC 
LIGHTING    CIRCim 


Mr.  Henry  Wilbrant  describes  in  La  Lumiire 
I'.leclriquc  a  speedy  method  of  localizing  defects 
in  an  electric  lighting  circuit,  which  method  he 
recommends  for  its  simplicity.     It  is  as  follows : 

An  earth  connection  had  formed  in  the  nega- 
tive conductor  of  a  double  line,  the  latter  being 
composed  of  two  parallel  and  identical  protected 
cables  laid  in  the  clay.  The  following  diagram 
indicates  the  way  in  which  the  defect  was  local- 
ized : — An  amperemeter  is  attached  to  each  con- 
ductor where  the  line  commences,  and  both 
conductors  are  united  together  to  a  powerful 
battery  of  accumulators.  At  the  end  of  the  line 
the  conductors  are  looped  together.  The  bat- 
tery being  connected  to  the  earth  at  its  other 
extremity  the  current  is  closed  by  the  defect  and 
by  the  conductors  forming  the  shunts,  n  b  n, 
and  m  a  n.  Measures  have  been  taken  for  obtain- 
ing an  intensity  of  current  that  will  render  the 
reading  of  the  amperemeter  an  easy  matter.  The 
readings,  a  and  b,  are  inversely  proportional  to 
the  resistances  of  the  circuits  in  which  the  in- 
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struments  have  been  inserted,  and,  as  the  con- 
ductor cables  are  identical,  the  resistances  are 
directly  proportional  to  the  lengths  in  metres.  It 
is  as  well  to  take  into  account  any  resistances 
from  accessory  loose  cables  in  effecting  the  junc- 
tions with  the  amperemeter  and  the  battery. 

Let  x  represent  the  length  in  metres  from  the 
commencement  of  the  cable  to  the  defect  (shunt 
I  a  n)  :  i.  the  length  in  metres  of  the  two  cables 
(this  length  having  been  previously  ascertained), 
and  a  and  b  the  number  of  the  amperes  indicated 
by  the  instruments,  the  ordinary  calculation  of 
the  ramified  circuits  is  : — 

b  l 
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In  applying  this  method  to  the  total  length  of  a 
900  metres  line,  an  approximation  was  obtained 
of  close  upon  5  metres,  the  difference  being 
attributable  to  difficulty  in  reading  from  ampere- 
meters of  the  ordinary  type. 


ENGINES  FOR  ELECTRIC  LIGHTING 
PURPOSES. 

Mr.  Lewis  F.  Lyne  in  Power  Steam  compares 
the  merits  of  slow  and  high  speed  engines  for 
electric  light  work. 

The  chief  advantages  claimed  for  the  high- 
speed engine  for  electric  lighting  are  as  fol- 
lows : 

The  small  floor  space  occupied  is  the  prime 
consideration,  as  for  example,  in  large  cities, 
where  space  is  very  valuable,  a  number  of  small 
engines  are  often  placed  in  a  room  where  it 
would  be  impossible  to  locate  a  single  engine 
of  larger  size.  It  is  also  claimed  that  by  di- 
viding up  the  power  into  small  parcels,  as  it 
were,  there  is  less  probability  of  having  the 
lights  out  through  an  accident  to  the  engine 
than  when  a  single  large  engine  is  used.  Also 
when  a  number  of  engines  are  employed,  and 
the  full  load  (as  is  true  in  most  instances  where 
lights  only  are  furnished)  is  on  for  about  two 
hours,  then,  as  the  load  is  thrown  off,  one  en- 
gine after  another  may  be  shut  down.  This 
gives  an  opportunity  to  make  repairs  and  in- 
spections. It  is  also  asserted  that  one  can  af- 
ford to  wear  out  and  throw  away  small  engines 
on  account  of  their  low  first  cost,  as  compared 
with  larger  engines. 


It  is  admitted  that  small  high-speed  engines 
use  all  the  way  from  four  to  ten  pounds  of  coal 
per  horse-power  per  hour,  depending  upon  the 
condition  and  make  of  the  engine.  We  were 
told  recently  of  a  test  of  a  high-speed  engine 
driving  an  electric  light  plant  where  fourteen 
pounds  of  coal  were  consumed  per  horse-power 
per  hour,  but  the  valves  and  packing  were  in  a 
wretched  condition,  so  this  is  an  exception. 
The  water  consumption  ranges  all  the  way  from 
thirty  to  thirty-six  pounds  per  horse-power  per 
hour.  We  desire  to  say  that  quite  recently 
small  high-speed  compound  engines  have  been 
introduced,  working  in  connection  with  a  con- 
denser which  have  brought  down  the  water 
consumption  to  about  sixteen  pounds  per  horse- 
power per  hour,  and  the  coal  averaging  about 
two  pounds  per  horse-power  per  hour. 

The  advantages  claimed  forslow-running  en- 
gines are  as  follows  :  By  slow-running  we  do 
not  mean  a  snail  pace;  say,  for  example,  an  18 
in.  X36'n-  engine  running  100  revolutions  per 
minute.  Economy  of  fuel  (when  we  require, 
say,  100  H.  P. )  ;  economy  of  water  and  oil  : 
for  large  engines  running  at  a  moderate  speed 
require  about  half  the  oil  used  by  a  small  high 
speed,  unless  one  of  the  enclosed  trunk  type  is 
alluded  t©,  in  which  case  we  will  make  an  ex- 
ception. 

A  large  engine  in  good  hands  is  likely  to  run 
for  years  without  repairs,  as,  for  illustration,  we 
will  mention  an  18  in.  X  36  in.  running  100  re- 
volutions per  minute,  which  has  done  so  for  the 
past  five  years  and  upwards,  without  an  expen- 
diture of  one  cent  in  repairs.  This  engine  is 
doing  a  horse-power  with  three  pounds  of  coal 
per  hour.  High  pressure  compound  conden- 
sing engines  are  coming  into  use  quite  exten- 
sively for  electric  lighting,  and  we  know  of  one 
having  cylinders  20  in.  X  *2  "1.  X  48  in.  doing 
a  duty  of  one  and  three-quarter  pounds  of  coal 
per  horse-power  per  hour,  and  using  but  thir- 
teen pounds  of  water.  A  guarantee  has  re- 
cently been  made  for  a  triple  expansion  engine 
to  do  a  horse-power  on  twelve  pounds  of  water 
and  one  and  a  half  pounds  of  coal  per  hour.  It 
is  understood  that  with  the  compound  engine 
first  alluded  to  but  about  half  the  boilers  are 
required  which  are  necessary  to  run  the  small 
high-speed  engines  developing  the  same  horse- 
power. For  electric  lighting  purposes  the  large 
engine  running  at  a  moderate  speed,  is  gaining 
favor  daily  in  places  where  it  can  be  used  to  ad- 
vantage. 


EFFECTS  OF  HEAT  ON  COPPER. 


Sir  W,  Thomson,  twenty -five  years  ago, 
made  some  experiments  on  the  "elastic  fatigue" 
of  wires.  It  was  found  that  copper  wires  heated 
very  hot  in  powdered  charcoal,  kept  hot  for  a 
considerable  time,  and  then,  allowed  to  cool 
very  slowly,  became  very  brittle.  The  subject 
was  not  pursued,  but  it  seemed  that  there  was 
an  effect  from  the  powdered  charcoal.  He 
mentioned  this  fact  during  a  discussion  recently 
in  Leeds,  before  the  British  Association,  on  the 
subject  of  Electrical  Standards. 

During  the  same  discussion  Lord  Rayleigh 
mentioned  an  experience  he  had  last  summer, 
which  showed  some  of  the  effects  of  minute 
traces  of  impurities  in  copper.  He  was  passing 
pure  hydrogen  over  copper.  The  copper  wire 
was  of  the  kind  ordinarily  used  for  electrical 
apparatus  of  high  conductivity.  He  found  that 
the  hydrogen,  after  passing  over,  contained  sul- 
phuretted hydrogen ;  it  seemed  impossible  to 
get  any  copper  which  did  not  give  off  sulphur, 
and  give  it  off  apparently  for  an  almost  indefi- 
nite time.  Some  of  the  wires  were  heated  for 
hours  nearly  every  day  for  weeks,  but  they 
yielded  sulphuretted  hydrogen  at  the  end.  When 
they  were  taken  out  they  were  found  to  be  abso- 
lutely brittle  ;  suggesting  the  idea,  at  any  rate, 
that  the  removal  of  the  sulphur,  and  possibly  of 
oxygen,  had  been  fatal  to  their  mechanical 
properties. 


A  NEW  COMMUTATOR. 

Mr.  Harry  H.  Blades,  electrician  of  the  Detroit 
Motor  Company,  Detroit,  Mich.,  has  recently 
brought  out  an  improved  commutator  for  dy- 
namos and  motors  which  possesses  some  novel 
and  valuable  features,  of  which  the  following  is 
a  description. 

Figures  1  and  2  show  respectively  perspective 
and  longitudinal  sectional  views  of  the  commu- 
tator. 

This  commutator  is  constructed  with  much 
greater  facility  than  commutators  that  are  ordi- 
narily made,  and  has  the  great  advantage  of 
being  made  cheaply.  The  parts  are  so  arranged 
that  as  the  periphery  of  the  commutator  is  worn 
by  the  friction  of  the  brushes  the  commutator 
still  remains  serviceable. 

Referring  to  the  figures  :  A  cylinder  or  thim- 
ble A,  from  which  the  segments  a  are  formed,  is 
first  sawed  radially  for  a  distance  from  the  end 
having  the  shoulder  A  into  segments  the  de- 
sired width.  The  core  B  of  insulation  is  then 
introduced.  The  outer  surface  of  this  core  B 
conforms  to  the  shape  of  the  cylinder  A  and  is 
adapted  to  receive  the  shaft.  The  ring  C  of  in- 
sulation is  then  introduced  over  the  ends  of  the 
segments  a  and  rests  laterally  against  the  shoul- 
dered ends  A'  of  the  segments.  Next,  the  ring 
D  of  insulation  is  introduced  over  the  ends  of 
the  segments,  and  over  this  ring  D  and  resting 
against  the  ring  C  is  tightly  fitted  the  metallic 
ring  E.  It  will  be  seen  that  the  shouldered  ends 
of  the  segments  are  now  held  firmly  in  place  by 
the  ring  E,  which  is  thoroughly  insulated  from 
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the  said  segments  by  the  rings  of  insulating  ma- 
terial C  and  D.  The  formation  of  the  segments 
a  may  now  be  completed  by  sawing  from  the 
opposite  end  of  the  block,  and  the  ring  of  insu- 
lation F  introduced  into  a  rabbeted  recess  on 
the  ends.  Sheets  of  mica  are  now  firmly 
packed  between  the  segments  a,  except  at  the 
ends  a' ,  where  the  insulation  is  omitted  to  admit 
of  the  wires  being  attached  to  the  segments. 

One  of  the  great  features  of  this  method  of 
constructing  commutators  is,  that  the  insula- 
tion between  the  segments  will  not  burn  out. 

The  segments  having  been  formed  after  the 
insulating  core  has  been  inserted  by  sawing 
radially  through  the  metallic  cylinder,  they  are  of 
necessity  perfectly  spaced. 

The  saw-kerfs  may  extend  simply  to  the  sur- 
face of  the  insulating-core,  or  one  or  more  of 
them  may  be  projected  into  the  core  itself.  In 
the  latter  case  the  mica  filling  extending  to  the 
bottom  of  the  kerf  will  serve  to  key  the  seg- 
ments firmly  to  the  core  and  so  avoid  the  possi- 
bility of  the  core  getting  loose  and  turning  with- 
in the  segments. 

Mr.  Blades  has  obtained  letters- patent  on  this 
improved  method  of  constructing  commutators, 
which  is  an  ingenious  one. 


Shaver  Telephones. — The  Shaver  Molecular 
Telephone  Exchange  in  Littleton,  N.  H.,  is  now 
in  practical  operation.  The  exchange  has  a  ca- 
pacity of  forty  subscribers  but  the  full  number 
is  not  yet  connected.  The  routes  comprise 
numerous  angles,  the  longest  line  being  about 
three-fourths  of  a  mile,  and  the  largest  connec- 
tion through  central  is  about  one  and  three- 
eighths  miles.  The  articulation  is  satisfactory 
and  the  power  of  the  instrument  phenomenal. 
There  is  a  call  for  the  service  in  neighboring 
towns,  and  the  local  company  intend  introducing 
it  in  these  places  at  an  early  day. 
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ELECTRIC  LIGHTING    FOR  BEGINNERS.* 

BY  THE  EDITOR. 

Part  XL— Alternating  Current  Dynamos 
{continued). 

208 — In  alternating  current  dynamos,  which 
part  moves  when  the  machine  is  in  operation  ? 

In  some  machines,  and  most  all  those  ol 
American  make,  the  armature  rotates  while  the 
field  magnets  remain  stationary,  and  in  others 
the  armature  remains  stationary  and  the  field 
magnets  revolve.  In  another  class  of  machines 
both  the  armature  and  field  magnets  are  fixed 
and  the  currents  are  induced  in  the  armature  by 
the  revolution  of  appropriate  pieces  of  iron. 

209 — Give  examples  of  the  first  class? 

The  Westinghouse,  the  Brush,  the  Thomson- 
Houston,  and  the  Slattery. 

210— Give  examples  of  the  second  and  third 
classes  named  ? 


as  the  latter  revolve.  See  figure  2,  which  shows 
method  of  connecting  the  coils  with  the  rings 
and  the  brushes. 

314 — What  part  ol  a  direct  current  dynamo 
corresponds  with  the  collecting  rings  of  an  al- 
ternating current  dynamo  ? 

The  commutator. 

215 — How  many  ways  are  there  of  connecting 
up  the  armature  coils  of  an  alternator  ? 

Two. 

216 — What  are  they  ? 

In  parallel  and  in  series.     (See  Fig.  3). 

217 — For  what  purpose  are  the  coils  of  an  al- 
ternator connected  in  parallel? 

For  lighting  incandescent  lamps. 

218 — For  what  purpose  are  they  connected  in 
series  ? 

For  arc  lighting  and  for  supplying  distant 
transformers. 

219 — Are  iron  cores  used  for  the  armatures  of 
alternators  ? 


FIG.    I.        WESTINGHOUSE    ALTERNATOR. 


The  Gordon  machine,  and  the  Kingdon  ma- 
chine, both  of  English  make. 

211 — Are  permanent  magnets  used  on  alter- 
nators to  any  extent? 

Not  now.  Many  of  the  older  machines  had 
permanent  magnets  for  field  magnets. 

212 — How  are  the  currents  generated  in  an 
alternating  current  dynamo  collected  therefrom  ': 

By  means  of  collecting  rings  and  brushes. 

213 — What  are  collecting  rings? 

The  collecting  rings  are  metal  rings  placed  on 
the  shaft  at   one  end  of  the   armature,  and  insu- 


Not  always. 
220 — Why  not? 

Because  iron  heats  so  much  when  encircled 
by  alternating  currents. 

221 — What  material  is  used  for  armature 
cores  besides  iron  ? 

Sometimes  wood  is  used.  In  the  new  Brush 
alternator  the  cores  are  made  of  porcelain. 

222 — How  many  types  of  armatures  are  used 
in  alternating  current  dynamos  ? 
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FIG.    2.       SHOWING    CONNECTIONS    BETWEEN    COILS 
AND  RINGS. 

lated  from  it.  The  rings  represent  the  terminals 
of  the  whole  series  of  armature  coils.  From 
these  rings  the  current  is  collected  by  the  brushes 
which  are  kept  in  constant  contact  with  the  rings 
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FIG.    3.     (fi)  PARALLEL  WINDING,      (a)  SERIES  WINDING 

Four  :  the  ring,  drum,  pole  and  disk. 

223 — Give  examples  of  machines  uring  these 
armatures? 

The  ring  type  may  be  represented  by  the  ar- 
mature of  the  Gramme  alternator;    the  drum 


type  by  the  Westinghouse  machine  ;  the  pole 
armature  by  Lontin's  dynamo  and  the  disk  type 
is  represented  by  several  foreign  machines. 

224.  When  armature  cores  are  made  of  iron, 
is  solid  metal  used  ? 

No  ;  iron  cores  are  laminated,  the  same  as  the 
cores  for  the  armatures  of  direct  current  ma- 
chines. 

225 — Are  the  brushes  on  an  alternating  cur-| 
rent  dynamo  fixed  or  movable  ? 

They  are  fixed. 

226 — Do  they  not  require  any  resetting? 

No. 

22/ — Is  there  any  sparking  at  the  brushes  of' 
alternators  ? 
No. 

228 — Why  is  it  not  necessary  to  reset  the' 
brushes  of  an  alternator? 

Because  there  is  no  neutral  line,  consequently 
no  sparking. 

229 — What  is  the  neutral  line  ? 

The  neutral  line  is  a  line  on  the  commutator 
cylinder  of  a  direct  current  dynamo  connecting 
the  neutral  points. 

230 — What  are  the  neutral  points? 

The  neutral  points  are  the  points  in  the  com- 
mutator of  a  direct  current  machine,  represent-v 
ing  the  maximum  positive  and-  negative  differ-! 
ence  of  potential. 

(To  be  continued.) 
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Instructor  George  W.  Shephardson,  of  th 
electrical  engineering  department  of  Cornell 
University,  Iihaca,  N.  Y.,  addressed  the  senior 
electrical  association  recently  on  "Opportuni- 
ties open  to  a  Technical  Graduate." 

He  advised   graduates   of   electrical   schools' 
not  to  immediately  go  into  some  large  construct 
tion  shop,  but  rather  to  seek  some  undeveloped 
.field.     Among  such  fields  of  work  he  mentioned 
the    following:     Electric    meta.lurgy,    electio- 
plating    appliances,    electricity   as    applied    to 
chemistry,   the  simplification  of    the    dynamo,! 
the   obtaining  of  electricity  directly  from  heatj 
the  improvement   of    the  arc  lamp  as  to  carbon 
efficiency,    electric    car    lighting,    decrease    of 
weight  of  storage  batteries,   gas  batteries — pos- 
sibly the  obtainment  of  electricity  directly  from 
heat  is  thiough    this   agency;    seeing  at  a   dis 
tance,  the  telephone,  the  electrical  utilization  ofi 
the  energy  of  the   tides,  "animal  electricity  oi[ 
personal  magnetism,"  electro  therapeutics,  utili- 
zation of  atmospheric  electricity   and  earth  cur 
rents,  the   improvement  of  gas  lighting  appara- 
tus, a  constant   current  dynamo  regulator,    an 
electric  car   truck  in    which   armatures  may  re- 
volve whether  car  is  running  or  standing  still, 
thus  allowing  the  car  to  stop  quickly  when  going! 
down  hill  and  to  start  easily,  a  method  of  con- 
necting armature   to  wheels    to  do   away  with 
gears  and  allow  the  armature  to  always  revolve 
in  the  same  direction,  which  ever  way  the  car  ia 
running.     This  avoids   the  necessity  of  design 
ing  pole   pieces  so   as  to   give   broad  "neutra 
point, "with  the   consequent  loss  of  efficiency- 
armature  gearing  which  is   not   a  rigid  ratio,  al- 
lowing the  armature  to  attain  its  velocity  before 
the  car  starts  ;  a  trolley  wheel   combining  pood 
lubrication   with    conductivity,  the  avoiding  of 
loss  of    energy    when    going    around    curves, 
lightning  arresters  for  cars,  and  the  getting  rid 
of  magnetism  within  electric  cars. 

At  the  next  regular  meeiing  of  the  American 
Institute  of  Electrical  Engineers  a  paper  will  be 
read  by  Messrs.  W.  B.  Tobey,  '90.  and  G.  H. 
Walbridge,  '90,  entitled  :  "Investigation  of  a 
Stanley  Alternate  Current  Arc  Dynamo, "and 
the  data  for  this  paper  was  taken  at  the  Univer- 
sity.   

The  Best  Light  Known. — When  we  consider 
what  the  the  arc  lamp  is,  it  is  obvious  beyond 
all  doubt  that  it  is  the  best  light  that  has  ever 
been  known. — B.  E.  Sunny. 
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THE  EDCO  STORAGE   BATTERY 
STREET  CAR.* 

BY  D.    H.    BATES. 

The  horse  is  a  noble  and  extremely  useful 
animal,  but  he  seldom  combines  high  speed  with 
great  endurance.  The  fast  trotter  is  made  to 
run  his  mile  in  from  two  and  a  quarter  to  three 
minutes,  but  he  does  it  only  on  rare  occasions 
and  is  well  fed  and  cared  for  between  times. 
'  It  was  not  until  yesterday  when  Mr.  OdelPs 
very  interesting  paper  was  read  that  I  had  any 
idea  of  the  innumerable  obtacles  to  be  sur- 
mounted in  first  securing  a  perfect  street  car 
horse  and  second  in  maintaining  him  in  a  con- 
stantly efficient  condition. 

Judging  from  the  expressions  of  a  large  num- 
ber of  street  car  men  with  whom  I  have  talked 
on  the  subject  of  storage  battery  cars,  I  have  in- 
ferred that  your  street  car  horse  was  ready  for 
continuous  hard  work  at  all  hours  of  the  day  or 
night,  that  it  took  no  time  to  change  horses  at 
the  end  of  a  trip  and  that  you  only  fed  them  at 
night  after  a  sixty  mile  run,  and  that  oats  and  hay 
were  always  cheap. 

For  all  these  or  like  requirements  must  be  met 
with  in  our  storage  batteries,  if  they  are  to  satisfy 
the  average  street  car  official.        But  when    we 


The  overhead  systems  already  introduced  in 
many  places  have  so  far  improved  upon  the 
horse  and  mule  that  the  public,  once  given  rapid 
transit,  would  not  go  back  to  slower  methods 
and  are  clamoring  everywhere  for  such  facili- 
ties. You  street-car  owners  and  representatives, 
however,  must  look  at  the  resultant  in  the  mat- 
ter of  cost  per  car  mile  and  net  profits,  and  be- 
fore some  of  you  yield  to  the  loud  demands  of 
the  public  for  rapid  transit,  by  adopting  the  over- 
head system,  we  beg  of  you  to  carefully  consider 
the  merits  of  the  storage  battery. 

i.  It  will  propel  a  car  just  as  fast  and  just  as 
efficiently,  with  all  that  that  implies,  as  the  trol- 
ley system  applies  equally  to  the  storage  battery. 

A  storage  battery  car  is  capable  of  much  work 
that  a  trolley  car  cannot  accomplish. 

a.  Storage  battery  cars  can  be  introduced 
gradually,  one  or  two  at  a  time  in  connection 
with  horse  cars,  cable  cars  or  trolley  cars. 

We  have  already  had  proposals  from  a  cable 
road  for  a  few  cars  to  be  run  at  night  when  the 
cable  road  could  only  run  at  a  greater  propor- 
tionate expense,  and  from  a  trolley  road  where 
an  extension  was  needed  on  a  route  that  did  not 
permit  of  trolley  poles. 

b.  Storage  battery  cars  can  be  run  over  any 
track  or  loute  where  a  horse  car  can  run,  thus 


Grand  total,  $450,300;  say,  $9, coo  per  car  for 
everything  except  buildings,  road  bed  and 
track. 

MAINTENANCE    PER    ANNUM. 

Steam  Plant,  10  per  cent $2,  250  00 

Cars,  10  per  cent ;,oco  00 

E'ectric  Plant,  exclusive  of  Batteries, 

10  per  cent 21,500  00 

Batteries,  20  per  cent 3 1 ,  680  00 

Shifting  Appliances,  5  per  cent 200  co 

Total  maintenance  per  annum.  .  .  .  560,630  00 

Maintenance  per  car,  per  annum $1,212  00 

"  day 3   32 

"  "  "  mile  (on  basis 

of  120  miles  per  day) 02 tf.  cents. 

With  a  smaller  run  the  wesr  and  tear  would, 
of  course,  be  reduced. 

SUPPLIES. 

Water  per  day >    5.00 

Oil  and  waste 2. 80 

Appurtenances  and  miscellaneous 2.80 

Total  Supplies $  1  o.  60 

RECAPITULATION  AND  SUMMARY. 

Fuel  per  day $27.00 

Labor  per  day .        37.00 

Supplies  per  day 10.60 

Total  cost  per  day  for  operating.  .  .  .      >~4 .60 


undertake  to  show  that  the  energy  requisite  to 
propel  a  sixteen  foot  car  with  its  average  load  of 
passengers  at  the  horse  car  rate  of  speed  must 
be  increased  one-hundred  per  cent,  if  the  speed 
be  doubled  and  that  the  cost  of  producing  that 
increased  energy  by  whatever  means  you  emplov 
must  necessarily  be  doubled,  the  scientific  fact 
is  perhaps  admitted,  but  if  the  storage  batteries 
are  the  medium  it  is  always  taken  for  granted 
that  they  ought  to  do  double  the  service  at  half 
the  cost. 

The  overhead  systems  in  operation  throughout 
the  country  have  demonstrated  to  you,  gentle- 
men, the  fact  that  electricity  is  not  the  coming 
power  but  the  power  already  come.  The  mile- 
age of  street  roads  in  the  United  States  which  in 
June,  1890  were  operated  electrically  is,  accord- 
ing to  the  Kleventh  Census,  eight  and  twenty- 
six-one  hundredth  per  cent,  of  the  entire  mileage, 
but  omitting  fifty-nine  cities  the  proportion  runs 
up  to  twenty-five  per  cent.  This  means  one  of 
two  things,  either  that  as  a  rule  the  authorities 
of  our  large  cities  will  not  allow  overhead  poles 
in  the  streets  or  that  street  car  managers  prefer 
to  await  the  result  from  the  use  of  the  electric 
system  on  a  small  scale  in  the  towns  and  smaller 
cities  before  introducing  it  in  the  cities  on  a  scale 
of  greater  magnitude. 

*  Paper  read  at  the  American  Street  Railway  Convention 
at  Buffalo,  Oct.  16th,  1890. 


i'HE    fcUCO    STORAGE    HATTERY    STREET    CAR. 

avoiding  blocks  in  cases  of  fires,   processions 
and  other  obs'ructions. 

Transfers  of  cars  can,  with  this  system,  be 
made  from  one  road  or  route  to  another  in  cases 
of  necessity  or  convenience  in  handling  an  un- 
usual traffic. 

c.  In  cases  of  breakdown  at  power  station, 
during  hours  of  heavy  traffic,  storage  battery 
cars  could  run  forty-two  or  three  hours  with  the 
33 yi  percent,  reserve  always  remaining  in  the 
double  sets  of  batteries. 

Now,  as  to  the  figures  relating  to  the  battery 
system. 

What  is  the  cost  of  a  storage  battery  car  plant  ? 
What  does  it  cost,  per  car  mile,  to  maintain  ? 
What  does  it  co't,  per  car  mile,  to  operate  ? 

Let  us  take  a  unit  of  fifty  cars  :  50  cars  at 
$1,000,  $50,000.  Storage  plant  engine,  nomi- 
nally 500  H.  P.  (triple  expansion)  $12,500;  5C0 
nominal  H.  P.  boilers,  fifty  per  cent,  margin, 
si  0,000  ;  50  sets  of  car  motor  equipments,  each 
consisting  of  two  15  H.  P.  slow-speed  motors, 
capable  of  being  exerted  up  to  20  H.  P.  each  for 
brief  periods,  with  dust-tight  covers,  gearing 
and  motors  running  in  oil ;  starting,  regulating. 
reversing  and  speed,  switches,  lamps,  signals, 
batteries,  etc.,  complete,  $249,000. 

Central  station  equipment,  including  dyna- 
mos, rheostats,  switches,  reserve  batteries,  shift- 
ing appliances,  etc..  complete,  $128,400. 


Co>t  per  car  day  for  operation 1.4S 

Cost  per  car  mile  for  operating 01  ,'■?,',,  cents 

Cost  of  maintenance  per  car  mile.     .C2,7.;>,  cents 

Total  co>t  of  maintenance  and 
operation  per  car  mile 03  ;\';\,  cents. 

DATA    REPOWFR    PLANT    AND    I'OST. 

Horse-power  reqiur  d.  .  .  .  500 
Time  required  forp  oducing 

such  power 18  ho 

Total   horse  power  hours.  .  .  9,000 
Coal,  per  hoi  se  power  hour,  y 

with  triple  expansion  en-  ■  2  lbs. 

gine ' 

Coal,  per  day 1 8,  oco 

Or 9  short  tons. 

Coal  being  estimated  at  $3  $27  00 

LABOR. 

One  Chief  Engineer $4  00 

Two  Assistants,  at  $2. 50 5  co 

Two  Firemen,  at  $2.00 4  co 

Two  Assistants,  at  $1.  5c        3  00 

Six  Shifters,  at  $1.50 9  00 

One  Electrician 4  00 

Two  Assistants,  at  $2.50 5  co 

( )ne  Dynamo  Man 3  co 

Total  Labor 537  00 

The   following  are  some   of  the   conditions 
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fulfilled  by  this  company  with  its  storage  battery 
:&-s 

That  each  car  will   be  delivered  in  first 
class  order  with  appliances  for  keeping  it  well 
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jl  and  for  readily  operating  it  with 

such  skill  as  would  be  possessed  by  an  intelli-rer.t 

ter  suitable  instruction. 

2nd.     Thu  each  car  will  be  run  fifteen  (15) 

miles  an   hour  on  a  straight  level  and  suitable 

<  in  good  order,  when  carrying  fifty 
pas-  or  an  equivalent  weight  not  exceed- 

ing 6,  000  pounds. 

3rd.     That  each  car  with  the  above  load  will 
end  grades  not  exceeding  fire  per  cent,  and 
not  1  r.ger  than  50c  feet  at  the  rate  of  at  least  five 
miles  an  hour. 


system  by  a  break-down  at  the  power  station  or 
in  the  feeder  wire. 

3rd.     The  great  and  sudden  fluctuations  in  the 
load  which  make  such  break  downs  of  the  power 

plant  extremely  fre- 
quent, many  such  break- 
downs having  already 
occurred,  with  trolley 
and  cable  lines,  the  ex- 
treme of  no  load  and 
full  load  are  reached 
suddenly  from  one  to 
a  dozen  times  every  : ii  e 
minutes.  This  is  not 
only  destructive  to  the 
machinery  (steam,  elec- 
tric and  cable),  but  fre- 
quently causes  a  break 
down  of  the  whole  line, 
involving  heavy  outlays 
for  repairs,  serious  loss 
of  revenue  and  dis- 
satisfaction on  the  part 
of  the  public. 

4th.      Bad    economy 
in  the  power  station  due 
to  the  fact  that  maxi- 
mum   power  must   be 
provided  in  the  engines 
and  dynamo*  instead  of  the  average  power  as 
provided  in  the  storage  system,   causing  the  en- 
gines  with  the  trolley  system  to  run.  with  an 


FIG.   i  — nx 


."T    CAR    STARTER    FOR    GRADES. 


That  two  sets  of  batteries  per  car  shall 
be  delivered,  either  of  whicl.  when  fully  charged 

.".'.  be  capable  of  propelling  a  loaded  car,  as 
above,  on  a  straight  level  and  suitable  track  for 
a  distance  of  sixty  miles  if  required,  when  it  shall 
be  replaced  by  the  reserve  battery,  which  mean 
while  shall  have  been  fully  charged.  Each  bat- 
can  be  charged  while  its  alternate  is  being 
used.  As  a  matter  of  policy  we  advise  retain- 
ing one-third  of  the  charge  of  the  battery,  as  a 
reserve  for  emergencies. 

That  the  batterie?  when  treated  accord- 
ing to  printed  instructions  and  their  parts  renewed 
as  required,  will  remain  in  an  efficient  condition. 

We  have  already  touched  upon  some  points 
of  advantage  in  the  storage  battery  traction  over 
the  trolley  system. 

We  will  now  refer  to  the  inherent  defects  of  the 
trolley  system  which  do  not  pertain  to  storage 
:on. 

1  st  The  disfigurement  of  streets  by  double 
line=  of  poles  and  trolley  wires,  with  cobwebs  at 
every  curve 

2nd.     The  frequent  interruption  of  the  ei  tire 


average  of  about  half  their  load,  and,  therefore. 
uneconomicaUy  :  with  storage  battery  traction 
the  engines  and  dynamos  run  with  an  even  and 
unfluctuating  load  continuously,  giving  the  best 
possible  economy  of  coal  and  increasing  the  life 
of  the  plant. 

5th.  Economy  and  inconvenience  of 
operation  requiring  an  expenditure  of 
energv  in  all  portions  of  the  line,  eve: 
though  but  one  or  a  few  cars  may  be 
running.  For  suburban  roads  and  all 
night  runs  this  feature  is  of  special  im- 
portance. 

6th.  Liability  of  generators  and  motors 
being  burned  out  by  lightning  passing 
from  the  bare  trolley  wires  through  the 
motors  to  the  ground. 

7th.  Liability  to  motors  burning  out 
with  the  high  voltage  current. 

8th.  The  business  public  is  inconvenienced 
by  the  derangement  of  the  telephone  service  due 
to  induction  and  leakage  from  the  trolley  lines 


to    such  an  extent  as  to  make    the    telephone 
service  useless  and  dangerous. 

Last  and  perhaps  most  important,  at  least  to  the 
general  public,  the  trolley  system  requires  a  cur- 
rent of  high  potential  conducted  along  bare  wires 
extending  over  the  entire  route  of  the  line,  alwax  s 
liable  to  contact  with  electric  light,  telegraph, 
telephone,  district  messenger,  fire  alarm  and 
police  alarm  wires,  the  system  thus  being  a 
constant  menace  to  life  and  property  throughout 
the  city.  Contact  with  any  foreign  wire  may 
lead  to  a  conflagration  such  as  desiro\ed  im- 
mense values  of  property  in  Lynn  and  Boston 
within  a  year,  and  death  to  horses  and  human 
beings,  numerous  instances  of  both  having  been 
uently  reported  in  the  public  prints.  There- 
fore we  feel  warranted  in  asking  street  car  com- 
panies to  give  storage  battery  traction,  which 
possesses  none  of  these  disadvantages,  and  in- 
volves none  of  these  dangers,  a  fair  trial  under 
reasonable  conditions  and  under  the  supervision 
of  men  experienced  in  the  various  branches  of 
engineering  involved  in  the  business,  and  who 
have  had  nine  years  experience  in  the  manu- 
facture and  use  of  storage  batteries. 


FLOODS     PATENT    CAR     STARTER 
GRADES. 


FOR 


Everyone  knows  how  difficult  it  is  to  start 
a  car  after  it  has  stopped  on  a  grade.  A  gnat 
amount  of  initial  energy  is  required  to  get  it  in 
motion  again,  whether  the  car  be  propelled  by 
horse-power,  electricity,  cable  or  steam,  and 
various  devices  have  been  invented  for  the  pur- 
pose of  aiding  and  reenforcing  the  propel  ing 
power  at  the  moment  a  start  is  made. 

An  ingenious  device  of  this  character  is  the 
Patent  Car  Starter  for  Grades  of  Mr.  Patrick 
Flood,  of  441  Central  avenue,  Albany,  N.  V.. 
which  will  be  readily  understood  by  the  descrip- 
tion and  illustrations. 

This  starter  consists  of  a  dog  or  engaging  bar. 
the  end  of  which  is  pointed  to  facilitate  its  en- 
gagement in  the  pavement  or  ground  between 
the  tracks,  and  is  pivoted  to  a  sliding  bar  running 
under  the  rollers  whi:h  reduces  the  friction  to  a 
minimum.  On  the  sliding  bar  is  a  spring  which 
compresses  with  a  load,  and  the  compression 
will  be  proportionate  to  the  load.  As  soon  as 
the  car  starts  forward  the  resilient  force  of  said 
spring  aids  in  propelling  the  car  in  its  forward 
movement. 

Fig.  1  shows  a  view  of  the  car  with  stane 
tached.  and  Fig.  2  a  new  of  the  details  of  the 
apparatus     The  dog  serves  as  a  check  or  stop 

prevent  the  car  from  running  backward,  and 
could  and  is  meant  to  be  used  should  the  brake 
fail  It  is  operated  by  the  driver  by  raising  and 
lowering  a  foot  lever  attached  to  the  dogbycabl.  s 
running  on  pulleys  When  he  wishes  to  stop  on 
a  hill,  he  drops  the  dog.  applies  the  brake,  and 
when  the  car  stops,  releases  it.  allowing  the 
weight  of  the  car  to  rest  on  the  dog.  Railway  ex- 
perts can  readily  see  the  great  advantage  over 
the  old  way  in  starting  with  the  brake  on,  and 
what  a  great  sav.ng  of  power  there  is.  These 
starters  are  in  use  on  all  the  thirty- two  cars  of 
the  Albany  Railway  Company.  Albany,  N.  Y. . 
and  are  so  satisfactorv  that  no  car  is  allowed 


the  road  unless  equipped  with  one.  The  grades 
on  this  road  are  amongst  the  steepest  in  the 
world,  but  with  this  starter  they  are  able  to  stop 
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when  and  where  they  please.  They  are  simple, 
reliable  and  easily  kept  in  order,  and  do  not 
interfere  with  the  wiring  or  motor  mechanism 
of  electric  cars,  and  can  be  placed  on  any  style 
of  car  or  truck  If  needed,  they  can  be  attached 
to  both  ends  of  truck 

An  invention  of  this  kind  would  surely  have 
averted  the  frightful  accidents  at  Cincinnati, 
Chattanooga  and  Lancaster. 

THE   QUESTION    OF   SUBWAY    RENTALS. 

The  discord  between  the  electric  lighting  com- 
panies using  the  subways  and  the  company  con- 
trolling the  subways  has  broken  out  afresh,  and 
this  time  it  seems  a  more  serious  affair  than  any 
of  the  previous  squabbles.  The  trouble,  this 
time,  involves  the  whole  subway  question  and 
the  cost  of  lighting  to  public  and  private  con- 
sumers. 

Suits  have  been  instituted  against  the  Consoli- 
dated Telegrapn  Electrical  Subway  Company  by 
the  United  Electric  Light  and  Power  Company, 
The  United  States  Illuminating  Company  and 
the  Brush  Electric  Illuminating  Company,  the 
Harlem  Electric  Lighting  Company,  and  the 
Manhattan  Electric  Light  Company.  The  suits 
are  instituted  to  determine  the  amount  of  rental 
which  the  Subway  Company  has  a  right  to  charge, 
and  also  restrain  the  Subway  Company  from  in- 
terfering with  the  cables  and  other  property  of 
the  lighting  companies  in  the  subways. 

The  electric  light  companies  allege  this  state  of 
facts.  The  Consolidated  Telegraph  and  Electri- 
cal Subway  Company  has  heretofore,  by  virtue 
of  its  contract  with  the  Board  of  Electrical  Con- 
trol, enjoyed  a  monopoly  of  building  subways. 
Of  the  $3,000,000  of  stock  of  this  company, 
$1,605,000  is  owned  by  the  Metropolitan  Tele- 
phone'and  Telegraph  Company,  $600,000  by 
the  Edis  in  Electric IlluminatingCompany,  4,38° 
shares  by  Edward  Lauterbach,  2,500  shares  by 
the  North  American  Underground  Construciion 
Company,  and  the  remaining  shares  by  miscel- 
laneous holders.  It  was  stated  by  Mr.  Lau- 
terbach at  a  recent  meeting  of  the  Board  of  Elec- 
trical Control  that  bonds  had  been  placed  upon 
the  subways  to  the  amount  of  $4,75°»000- 

The  Telephone  Company  is  supposed  to  have 
furnished  most  of  the  money  heretofore  needed 
for  the  building  of  subways.  About  550  rnihs 
of  duct  for  telephone  and  telegraph  purpo-es, 
have  been  constructed,  510  miles  for  general 
electric  light  and  power  purposes,  and  the 
Edison  Company,  by  reason  of  its  being  a  stock- 
holder, has  been  specially  favored,  and  has 
been  allowed  to  build  its  own  system  of  sub- 
ways, and  has  laid  for  its  own  use  about  70 
miles  of  ducts.  The  other  electric  lighting  com- 
panies have  been  compelled  to  occupy  the  sub- 
ways built  by  the  Subway  Company,  and  at  the 
present  time  are  doing  the  greater  part  of  their 
business  through  them,  using  for  this  purpose 
altogether  about  180  miles  of  duct.  At  the 
present  time,  although  a  great  amount  of  the 
work  laid  out  for  the  present  season  has  not  yet 
been  done,  the  work  of  building  subways  has 
been  practically  stopped  by  the  Subway  Com- 
pany. 

During  the  last  year  there  has  been  serious 
controversies  between  the  electric  lighting  com- 
panies and  the  Subway  Company  over  several 
matters.  The  principal  trouble,  however,  has 
been  over  rentals.  The  Subway  Company  has 
claimed  the  right  to  collect  rentals  at  the  rate  of 
$1,000  a  mile  for  ducts  three  inches  in  diameter. 
This  is  the  size  of  almost  all  the  ducts  used  by 
the  electric  lighting  companies,  and  they  have 
always  regarded  these  rentals  as  unreasonable 
and  refused  to  pay  them. 

All  of  the  electric  lighting  companies  affirm 
that  the  rentals  are  unfair  and  illegal,  and  they 
resist  the  collection  on  this  ground,  although 
many  of  the  companies  have  paid  the  Subway 
Company  large  sums  of  money  under  protest. 
This  has  become  especially  necessary  recently, 
s   the  Subway  Company   refused  to  allow  any 


company  to  occupy  a  new  duct  unless  rental  at 
the  rate  prescribed  was  paid  yearly  in  advance. 
Matters  have  been  brought  to  a  crisis  by  notices 
served  upon  all  the  electric  lighting  companies 
by  the  Subway  Company,  demanding  payment 
at  once,  and  threatening  to  cut  and  remove 
from  the  subways  the  cables  of  the  electric  light 
companies  in  case  the  payments  demanded  were 
not  made.  Thereupon  the  companies  obtained 
injunctions,  and  they  propose  to  contest  the 
matter  vigorously. 

On  the  part  of  the  Subway  Company  the  as- 
sertion that  excessive  rentals  are  charged  for  the 
use  of  the  subways  is  denied.  The  secretary  of 
the  company  said  that  most  of  the  statements 
made  to  the  Supreme  Court  for  injunctions  were 
false  or  misrepresented  the  facts.  He  denied  that 
the  stock  of  the  Subway  Company  was  held  in 
the  manner  described  by  the  electric  light  peo- 
ple He  said  further  that  the  companies  had 
put  their  wires  into  the  subways  with  a  distinct 
understanding  as  to  the  rental  to  be  charged. 
Far  from  being  exorbitant,  the  rate  charged 
($1,000  a  mile  for  three-inch  ducts)  did  not 
yield  a  profit,  for  the  company  was  losing 
money  in  the  present  situation,  and  it  would 
feel  justified  in  raising  the  rent. 

In  all  other  cities,  except  Chicago,  the  subways 
are  owned  by  the  electric  companies  which  use 
them.  In  Chicago  the  Subway  Company  charges 
m,ooo  a  mile  rent  for  2^-inch  ducts.  The  New 
York  Company  charges  only  $850  for  2^-inch 
ducts.  The  latter  ducts  carry  four  electric  light 
wires,  and  the  3  inch  ducts  carry  six. 

The  argument  on  the  applications  of  the  elec- 
tric light  companies  for  injunctions  restraining 
the  Subway  Company  from  interfering  with  their 
use  of  the  subways  was  set  for  October  28th. 

LIGHTNING   DISCHARGES. 


A  discharge  of  lightning  through  a  conductor 
may  be  roughly  illustrated  by  hydraulic  analogy. 
Let  us  suppose  a  long  perpendicular  pipe  with 
a  number  of  lateral  holes  at  intervals,  its  bottom 
extremity  opening  into  a  large  empty  cavity. 
A  mass  of  water  caused  to  fall  suddenly  into  its 
upper  end  would  descend  through  the  pipe  into 
the  cavity,  and  having  no  resistance  but  the 
friction  of  the  pipe  and  the  resistance  of  the  air 
in  the  pipe  to  overcome,  it  would  so  fall  without 
any,  or  but  little,  of  the  water  escaping  through 
the  lateral  holes.  This  answers  to  a  lightning 
conductor  of  sufficient  capacity  having  a  good 
earth.  A  pipe  of  small  diameter  opening  into  a 
large  cavity  would  represent  a  conductor  of 
insufficient  capacity  though  with  a  good  earth. 
Through  this  thin  pipe  the  water  could  only 
flow  comparatively  slowly,  and  the  tendency  to 
leakage  through  the  lateral  holes  would  be  con- 
siderably increased. 

Now,  imagine  a  large  pipe  with  an  obstacle 
placed  at  its  bottom  so  that  the  diameter  is  re- 
duced one-half,  or  a  large  pipe  opening  into  a 
cavity  incapable  of  containing  the  water  let  down ; 
then  the  water  descending  with  a  tremendous 
impact  is  partially  stopped  by  the  obstacle,  or 
by  the  filling  up  of  the  cavity.  The  water  will 
rebound  and  spurt  violently  out  of  the  lateral 
holes.  This  corresponds  to  a  conductor  of  suffi- 
cient capacity  connected  to  an  insufficient  earth, 
and  the  effects  will  be  exaggerated  proportionally 
as  the  aperture  at  the  bottom  is  reduced.  If  the 
same  pipe  is  taken  with  the  bottom  end  plugged 
up,  the  stoppage  and  spurting  of  the  water  will 
be  greatly  augmented,  and  perhaps  the  pipe  will 
burst  from  the  suddenly  exerted  lateral  pres- 
sure. This  answers  to  a  conductor  with  a  very 
imperfect  earth.  The  analogy  is  striking  here  ; 
the  water,  like  the  electricity,  is  seeking  earth, 
its  lowest  level,  but  failing  to  find  it  through 
the  pipe,  spurts  or  bursts  out  laterally,  and  then 
recommences  its  descent  by  the  nearest  channel 
it  can  find.  The  water  may  have  to  turn  corners 
and  run  down  flights  of  stairs  on  the  way,  so  the 
electricity  may  have  to  avail  itself  of  anything 
conducting  whether  it  lies  directly  in  the  path 
or  not. 


FOREIGN  NOTES  OF  INTEREST. 

Telephonic  communication  is  about  to  be 
established  between  Madrid  and  the  Royal  Palace 
of  La  Granja,  a  distance  of  100  miles. 

The  Allgemeine  Elektrictats  Gesellschaft  arc- 
about  to  apply  the  Thomson-Houston-Huber 
system  to  the  Wilmersdorf-Koniggriitzerstrasse 
line. 

A  new  departure  in  cremation  is  reported.  A 
patent  has  been  taken  out  in  France,  for  an  elec- 
tric furnace  for  the  rapid  incineration  of  human 
remains. 

The  Yienna  Electric  Company  (not  to  be  con- 
founded wiih  the  International  Electric  Company, 
also  established  in  Yienna),  has  erected  in  the 
Neubad  Gasse,  an  electric  central  station,  with 
the  use  of  the  five-lead  system. 

The  Spanish  Postal  and  Telegraphic  Adminis- 
tration has  requested  the  telephone  company  of 
Madrid  to  carry  out  the  contract  entered  into 
with  the  State  in  regard  to  placing  its  cables 
underground  within  the  term  of  a  year. 

Experiments  with  the  electric  arc,  when  set 
up  between  carbon  points  in  dry  oxygen,  show 
that  there  is  a  formation  of  a  mixture  of  carbonic 
oxide  and  oxygen,  and  that  the  carbon  is  not  at 
once  burned  to  carbonic  acid. 

The  India  Rubber,  Gutta  Percha,  and  Tele- 
graph Works  Campany,  have  just  completed  the 
shipment  of  about  2,000  miles  of  telegraph  cable 
for  the  Central  and  South  American  Telegraph 
Company,  to  be  laid  from  Lima  to  Iquique,  and 
thence  to  Valparaiso,  on  the  west  coast  of  South 
America. 

According  to  La  Lumiere  Elcciriqite,  a  "tele- 
phonic bonnet"  has  just  been  adopted  in  the 
Italian  garrison  artillery,  the  idea  being  that  the 
gun  detachment  commanders  should  array  them- 
selves in  this  headgar  so  as  to  be  in  constant 
communication  with  the  officer  commanding 
the  battery  or  fort. 

On  Tuesday  last  the  Barnsley  Town  Council 
sat  for  nearly  four  hours  discussing  the  desir- 
ability of  canying  out  the  tender  of  the  West- 
inghouse  Electiic  Company,  which  has  already 
been  endorsed  by  a  large  majority  of  the  Coun- 
cil. In  the  result,  the  Council  decided  by  eleven 
votes  to  seven  to  go  on  with  the  matter. 

At  the  Innsbruck  electric  central  station  an 
interesting  case  has  occurred.  A  spider  was 
climbing,  during  the  work,  on  one  of  the  light- 
ning protectois,  and  occasioned  an  earth  connec- 
tion, m  consequent  of  which  an  induction 
bobbin  was  damaged  by  breaking  the  insulation. 
In  order  to  prevent  similar  occurrences  for  the 
future,  the  lightning  protector  plates  are  closed 
up  in  glass  boxes. 

The  Buda-Pest  electric  town  tram-line  make^ 
constantly  so  satisfactory  advances,  that  it 
already  appears  necessary  to  enlarge  the  central 
current  installation  of  this  line.  On  behalf  o! 
the  undertaking  of  the  town  line  which  is  apply- 
ing for  the  concession  of  the  execution  of  this 
extension,  its  necessity  is  urged  along  with  the 
establishment  of  a  new  line,  on  account  of  the 
increased    traffic   on  the  most  important  lines 

A  deputation  from  the  Glasgow  Corporation 
recently  visited  the  General  Electric  Power  and 
Traction  Company's  electric  cars  and  installation 
on  the  Barking  road  section  of  the  North  Metro- 
politan Tramways  Company.  On  this  report 
to  the  Glasgow  Town  Council,  the  Committee 
on  Tramways  recommended  that  application 
should  be  made  to  Parliament  in  the  ensuing 
session  for  authority  to  use  electric  and  other 
power  on  the  Corporation  tram  lines.  The 
recommendation  was  unanimously  approved  of. 

Milan  Cathedral.  —  It  is  proposed  to  place  a 
powerful  projector  at  the  top  of  the  highiest 
twer  of  Milan  Cathedral. 
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THE    ELECTRIC    AGE, 


DOMESTIC  ELECTRIC  LIGHTING. 

An  English  paper  publishes  an  article  on  the 
title  subject  which  contains  a  good  many  in- 
teresting things.  Domestic  electric  lighting 
offers  a  great  field  for  the  inventor,  and  he  who 
devises  a  perfectly  satisfactory  and  successful 
method  of  lighting  dwellings,  small  or  large,  by 
electricity  will  be  able  to  experience  the  bless- 
ings of  a  fortune,  if  he  has  not  one  already. 
Not  only  this,  but  he  will  receive  the  blessings 
of  thousands  of  people  who  are  anxiously  look- 
ing forward  to  the  day  when  the  possibility  of 
electrically  lighting  our  homes,  successfully 
and  conveniently,  is  beyond  peradventure. 

It  is  comparatively  easy  in  these  days  of  ad- 
vanced science,  says  the  article,  to  provide  for 
the  efficient  lighting  of  large  buildings  by  elec- 
tricity, for  in  the  first  place  the  cost  of  such  large 
installations  is  not  a  prime  consideration,  so 
that  there  be  no  failure  in  the  light ;  and  sec- 
ondly, the  complete  sets  of  apparatus  forming 
the  specialties  of  the  best  firms  enable  the  con- 
tractors 10  fulfill  their  engagements  with  suc- 
cess. But  the  more  humble  requirements  of  the 
householder  who  wishes  to  indulge  in  the  luxury 
of  the  electric  light  on  a  small  scale,  and  is  not 
inclined  to  wait  for  those  happy  days  when  the 
electric  mains  will  be  "  laid  on  "  like  water  or 
gas,  is  a  matter  of  greater  difficulty,  partly 
because  he  is  necessarily  restricted  as  regards 
expenditure,  and  also  because  it  is  a  sine  qua  non 
that  there  must  be  no  trouble  involved  in  main- 
tenance, or  any  element  introduced  that  is 
likely  to  be  a  nuisance  to  himself  or  his  neigh- 
bors. 

We  will,  for  purposes  of  illustration,  assume 
that  the  proprietor  of  a  twelve-roomed  villa 
wishes  to  fit  up  an  installation  of  electric  light 
at  the  smallest  possible  cost.  The  hall,  we  will 
presume,  is  sufficiently  lighted  by  one  20-candle 
power  incandescent  lamp,  and  the  dining  and 
drawing  rooms  both  by  an  electrolier  of  four 
20-candle  power,  and  two  brackets  with  a  10- 
candle  power  lamp  upon  each.  It  is  not  neces- 
sary that  both  of  these  rooms  should  be  fully 
lighted  at  once,  therefore  the  side  brackets  may- 
be left  alight,  and  the  electrolier  switched  off  in 
the  room  that  is  not  in  use.  We  will  presume 
that  four  other  20-candle  power  lamps  are  in  use 
about  the  house,  in  addition  to  those  already 
mentioned,  therefore  the  total  candle  power  of 
the  installation  will  be  : 

Dining  or  drawing-room  (full  light). . .    100  c.  p. 
•'  (partial  li<rrit  \  .   2 :  c.  p. 

Hall 20  c.  p. 

Other  rooms,  offices,  etc So  c.  p. 

Total 220  c.  p. 

Adding  to  this  the  loss  of  energy  in  the  main 
leads  and  branches,  generator,  etc.,  the  total 
energy  required  would  be  represented  by  \y2 
horse  power,  whatever  source  of  power  be 
employed.  This  may  be  a  gas  engine  driving 
a  dynamo,  which  is  coupled  directly  to  the  main 
leads,  or  a  hot  air  or  atmospheric  engine  may 
be  used  as  a  substitute  for  the  gas  engine 

But  the  best  and  most  efficient  installation, 
although  costing  more  at  the  outset,  is  to  use  a 

-  engine  of  one  indicated  horse-power,  and 
permanently  fit  it  up  in  the  cellar,  or  any  part 
which  may  be  partitioned  off,  so  as  to  form  an 
engine-room  that  may  be  locked  up  and  kept  free 
from  meddlers.  This  should  be  lined  with 
match  boarding,  for  the  better  exclusion  of 
dust.  and.  if  possible,  the  engine  and  dy-namo 
should  be  fixed  to  an  an'i-vibratory  foundation. 
The  dynamo  should  preferably  be  diiven  by 
friction  gear  directly  from  the  fly-w-heel.  and 
the  leads  coupled  to  the  accumu'ator  cells, 
standing  on  a  raised  bench  round  the  walls  of 
the  engine  house.  The  gas  main  should  be 
looped,  so  as  to  be  carried  out  of  the  engine- 
room  to  any  part  of  the  house  that  may  be  desir- 
able, and  there  the  tap  or  cock  may  be  fixed. 
and  in  connection  therewith  a  switch,  coupled 


to  one  of  the  leads  between  the  dynamo  and  the 
accumulator  in  such  a  manner  that  the  action  of 
turning  on  the  gas  also  establishes  connection 
between  the  generator  and  the  secondary  cells. 
Every  journal  and  bearing  upon  the  engine  and 
dynamo  should  be  provided  with  automatic  lu- 
bricators, holding  a  sufficiency  of  oil.  A  volt- 
meter and  ammeter  are  also  indispensable  in  the 
engine-ioom,  and  a  small  shelf,  with  a  diary 
and  pencil,  are  also  useful  adjuncts.  A  2c-candle 
power  lamp,  the  holder  of  which  is  continued  to 
form  a  handle,  with  a  ring  for  hanging  up  when 
not  in  use,  should  be  connected  by  means  of  a 
flexible  double  wire  to  the  main  leads,  serving 
the  purpose  of  a  handy  lamp  for  the  engine- 
room,  with  all  the  portability  of  a  candle  or  oil 
lamp  without  the  dirt  or  danger  thereof. 

The  article  then  goes  on  to  describe  the  man- 
ner in  which  the  master  of  the  house  can  easily 
start  the  engine,  charge  the  accumulators,  and 
do  all  the  necessary  work  to  get  the  plant  in 
condition  for  the  night's  work,  and  then  e>ti- 
mates  the  first  cost  of  such  an  installation.  The 
latter,  according  to  ruling  figures  in  England, 
would  be  about  $1,200  of  American  money. 

A  table  given  in  a  suppositious  case,  shows 
that  in  seven  days  the  consumption  has  been 
equivalent  to  309  ampere  hours,  and  the  chaig- 
ing  equivalent  to  520  ampere  hours.  As  a 
matter  of  fact,  the  article  concludes,  the  con- 
sumption of  gas  by  the  gas  engine  is  really  much 
less  than  would  be  used  by  the  burners  supplied 
through  the  meter  in  the  u.-ual  manner,  to  afford 
an  equal  degree  of  illumination.  Accumulates 
do  not  deteriorate  rapidly  but  will  woik  well  for 
many  years  upon  such  an  installation  as  that 
described,  and  although  somewhat  costly  in  the 
first  instance,  possesses  many  advantages.  For 
instance,  when  systematically  charged,  the  light 
is  always  available,  in  the  sick  room  or  for  an 
evening  party,  independently  of  the  engine, 
which  may  always  be  stopped  on  Sundays  at 
least.  A  man  that  desires  to  become  his  own 
electrican  may  mount  his  hobby  to  his  heart  s 
content  with  such  an  installation,  and  may  indulge 
in  other  applications  of  the  electric  current. 
For  instance,  he  may  drive  the  sewing  machine, 
organ  bellows,  or  a  punkah,  by  means  of  small 
electric  motors  ;  he  may  divert  himself  by  scien- 
tific demonstrations  to  his  friends  of  the  uses  of 
electricity  for  welding  pieces  of  metal  together 
(on  a  small  scale,  of  course),  photography  a: 
night,  chemical  decomposition,  and  hundreds  of 
similar  interesting  and  instructive  experiments. 
He  may  take  the  entire  management  of  his 
installation,  and  perform  all  the  duties  entailed 
withoui  s  liling  his  hand«,  neglecting  his  busi- 
ness or  curtailing  his  leisure. 


NEW  YORK  NOTES. 


A  Batch  of  Patents  for  Mr.  Edison. — On 
October  14th  Mr.  Thomas  A.  Edison  was  granted 
letters  patent  on  thirteen  separate  inventions 
follows  :  a  gage  for  testing  fibres  for  incandes- 
cent lamp  carbons  :  a  system  of  electric  lighting: 
a  commutator  for  dynamo  electric  machines  : 
an  arc  lamp  ;  an  electric  signaling  apparatus  ; 
a  fuse  block  ;  manufacture  of  incandescent  elec- 
tric lamps ;  a  system  of  electrical  distribution  ; 
a  method  of  insulating  e'ectrical  conductors  ;  a 
lamp  base  :  method  of  manufacturing  incandes- 
cent electric  lamps  :  manufacture  of  carbon  fila- 
ments :  and  a  telephone. 

Timing  Sprinters  by  Ele.  tricity. —  During 
some  recent  foot  races  in  Canada  some  tests  were 
made  of  an  electrical  device  for  taking  the  time 
of  the  runners  At  the  start  the  concussion 
caused  by  the  firing  of  the  pistol  as  a  signal  to 
start  caused  a  record  to  be  made  on  an  auto- 
matic time  register,  and  at  the  finish  the  break- 
ins  of  the  string  or  tape  stretched  across  the 
track,  by  the  leading  contestant  caused  a  similar 
record  to  be  made  on  the  same  register.  By  this 
method  quite  accurate  timing  can  be  obtained, 
yet  there  is  room  for  improvement  in  some  of 
its  details. 


Great  complaint  is  made  by  favellers  on "L" 
roads  of  the  miserable  and  dingy  lights  supplied 
on  the  cars  after  dark,  and  the  question  raised  is 
why  cannot  the  company  give  electric  light 

The  way  people  crowd  into  the  Fourth  avenue  j 
storage  battery  cars,  as  evening  draws  on.  and 
their  clear,  strong  electric  lights  flame  out,  testi- 
fies public  appreciation  of  the  slightest  effort  on 
the  part  of  the  carrying  corporations  to  increase 
the  comfort  of  the  travelling  public.  The  John 
Stephenson  Company  is  turning  out  more  cars 
useon  this  road  under  the  storage  battery  system. 

The  Department  of  Electricity  of  the  Brook- 
lyn   Institute,  will  on   Friday  evening,   October 
31st,  make  an  exhibit  of  elect!  ic  batteries  of  va- 
rious forms.    The  exhibition  will  be  held  in  the 
large  hall  of  the  Union  for  Christian  Work 
Schermerhorn  street,  between  7:30  and  10  p.  : 
and  will  include  not  only  batteries  in  work 
order,  but  the  parts  of  batteries  and  appliar 
used  in  the  manufacture  of  them. 

The  New  York  Insulated  Wire  Company 
sole  manufacturers  of  Grimshaw  White  Core  In- 
sulated Wire,  have  just  received  an  order  foi 
wire  to  be  used  in  the  Executive  Mansion  in 
Washington.  The  company  having  furnished 
the  wire  for  the  Statue  of  Liberty,  New  York 
harbor,  Washington  Monument,  and  the  State. 
War  and  Navy  Department  buildings  at  Washing- 
ton, deserves  the  title  of  "  National  Wire  manu- 
facturers.' The  fact  that  the  government  are 
largely  using  this  company's  wire  is  abundant 
evidence  of  its  excellence  both  in  quality 
durability. 

The  store  of  Messrs.  Alexander,  Barney  a: 
Chapin,  No.  20  Cortlandt  street,  has  been  m 
very  attractive  by  the  hanging  of  handsome 
electroliers  down  through  the  entire  length  <  f 
the  room.  Shades  of  various  designs  and  colors 
are  used  on  the  electric  lights  and  the  effect 
thereof  is  very  attractive.  McCreary  half  sha d 
of  different  colois,  and  shades  with  etched  Isce 
designs  are  artistically  disposed,  giving  a  beau- 
tifully soft  light  throughout  the  inteiior.  The 
electroliers,  are  handsome  and  artistic  in  design, 
and  were  made  by  the  Bergmann  Electric  and 
Gas  Fixture  Company  of  this  city. 

A  recent  issue  of  the  India  Rubber  World 
English  paper)  refers  to  the  experiment  recenily 
made  of  sending  an  alternating  current  of  1 
volts  pressure  through  a  submarine  cable  wh 
connects  the  electrically-lighted  buoy  off  Rob- 
bin's  Reef.  New  York  harbor.     It  will  be  remem- 
bered that  the  experiment  was  for  the  purp,  - 
testing  the  insulating  qualities  of  the  cable,  and 
the  result  was.  that  it   withstood  the  pres.- 
without  breaking  down   or  developing  a  fai 
It  is  interesting  to  note  that  the  cable  was 
lated  with   gutta  percha,  and  that  it  was  made 
by  the  Bishop  Gutta   Percha  Co.  of  this  city. 
The  same  company  also  manufactured  the  ca- 
b'es  used  for  the  lighting  of  the  Gedney's  Chan- 
nel buoys. 

Some    tests    were    made  with  the  Hunt::  c 
Search  Light  on  the  night  of  October  22,  in  the 
yard   of  the    New  Jersey   Central  Railroad,  at 
Communipaw.       The    light     used    was 
candle-power,    and  was  placed  on  a  switch  sig- 
nal bridge   20  feet   above   the   tracks.     It  was 
turned  on  every  part  of  the  yard,  and  thele- 
on  cars  over  a  third  of  a  mile  distant  could  be 
distinctly  read.     The  experiment  was  a 
and  was  for  the   purpose  of  demonstrating  the 
value  of  search  lights  in    railroad  woik  at  night. 
The  inventor  of  the  light   asserts  that  dynamos 
weighing  only  a  few  hundred  pounds  could  be 
set  in  front  of  locomotive  boilers  and  run  by  the 
steam  from  the    engines,  and  that  it  would 
nish  sufficient   electricity  to   operate  the   light. 
Equipped  with  the   light,  he  says,  any  obstruc- 
tion on  the  tracks,  no    matter  how  small,  could 
be  seen  by  the  engineer  at    a  sufficient  dist.- 
ahead  to  stop  his  train  and  avoid  accident. 

R.  I      . 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS  ISSUED  OCTOBER 

2  I  ST,     189O. 

438, 59^.  Electrical  Water- Alarm.  Francis 
M.  Ashton,   Lima,  Ohio.     Filed  Jan.    15,    1890. 

438.602.  Alternating-Current  Generator  and 
Motor.  Charles  S.  Bradley,  Yonkers,  N.  Y.  Filed 
June  23,  1890. 

438.603.  Electric  Motor.  Charles  S.  Bradley, 
Yonkers,  N.  Y.     Filed  Aug.  13,  1890. 

438.619.  Arc  and  Incandescent  Lighting 
System.  John  E.  Giles,  Hazleton,  Pa.  Filed 
July  12,  1889. 

438.620.  Electric  Crossing-Gate.  Harleigh 
Gillette,  Highland  Park,  111.  Filed  Mar.  24, 
1890. 

438.631.  Telephone-Transmitter.  Archibald 
J.  MacDonald,  North  Tiverton,  R.  I.,  assignor 
to  Henry  E.  Townsend,  trustee,  Boston,  Mass. 
Filed  Dec.  12,  1889. 

438.632.  Telepnone.  Archibald  J.  MacDon- 
ald, North  Tiverton,  R.  I.,  assignor  to  Henry  E. 
Towsend,  trustee,  Boston,  Mass.  Filed  Dec. 
12.  1889. 

438,653.  Electric  Guest-Call.  Alexander 
Striemer,  Sleepy  Eye,  Minn.  Filed  Mar.  28,  1890. 

438.656.  Electric  Motor.  Elihu  Thomson, 
Lynn,  Mass.,  assignor  to  the  Thomson-Houston 
Electric  Company,  of  Connecticut.  Filed  Jan. 
15.  1885. 

438.657.  Process  of  Electric  Welding.  Elihu 
Thomson,  Swampscott,  Mass.,  assignor  to  the 
Thomson  Electric  Welding  Company,  of  Maine. 
Filed  June  14,  1890. 


nier,  Paris,  France.  Filed  August  23,  1890. 
Patented  in  France  and  Germany. 

438,828.  Telephone.  Wilton  L.  Richards, 
Maiden,  Mass.     Filed  August  13,  1890. 

438,837.  Electric  Drill.  Gordon  Buchanan, 
Chicago,  111.      Filed  Mar.  31.  1890. 


Electric  or  other  Lights.  David  B.  Matson, 
Watkins,  assignor  of  three-fourths  to  Rachel  I. 
Smith,  Catlin,  N.  Y.     Filed  Nov.  4,  1^89. 


NO.   438,656 — ELFXTRIC  MOTOR. 

438,658.  Electric  Welding  of  Pipes.  Elihu 
Thomson,  Swampscott,  Mass.,  assignor  to  the 
Thomson  Electric  Welding  Company,  of  Maine. 
Filed  June  26,  1890. 

438,668.  Brush-Holder  for  Dynamo-Electric 
Machines.  Charles  F.  Winkler,  Troy,  N.  Y. 
Filed  July  26,  1890. 

438.698  Insulating  Composition.  Anthony 
E.  Menuez,  St  Paul,  Minn.,  assignor  of  one- 
seventh  to  Walter  Ruan,  same  place.  Filed  Feb. 
24,  1890. 

438.721.  Thermal  Cut-Out.  Geo.  H.  Whit- 
tingham,  Baltimore,  Md.,  assignor  to  the  Auto- 
malic  Switch  Company,  same  place.  Filed  June 
9,  1890. 

438- 723.  Electric  Blank  Heating  and  Feeding 
Apparatus  for  Forging  Machines.  George  D. 
Burton,  Boston,  Mass,     Filed  Aug.  22.  1890. 

438,767.  Electro-Pneumatic  Clock.  Victor 
Popp,  Paris,  France,  assignor  to  the  Popp  Com- 
pressed Air  and  Electric  Power  Company,  Lim- 
ited. Filed  Apr.  7,  1888.  Patented  in  France, 
England,  Germany,  Belgium  and  Italy. 

438,773.  Electric-Light  Pole.  Patrick  J.  Dinn, 
Boston,  Mass.     Filed  Apr.  15,  1889. 

438.779.  Extension  Device  for  Incandescent 
Lamps.  Samuel  O.  Newton  and  Mellville  A. 
Newton,  North  Pitcher,  N.  Y.  Filed  Dec.  2, 
1889. 

438.780.  Electro -Magnet  Frederick  M. 
Schmidt,  Brooklyn,  N.  Y.     Filed  July  31,  1890. 

438,784.  Telepnone.  John  C.  H.  Stut,  San 
Francisco,  Cal.,  assignor  to  the  American  Bell 
Telephone  Company,  Boston,  Mass.  Filed  Sept. 
16,  1889. 

438,788.  Lightning -Arrester.  Anthony  C. 
White,  Boston,  Mass.     Fded  July  19,  1890. 

438,818.  Telephone.  James  W.  McDonough, 
New  York,  N.  Y.     Filed  March  9,  1888. 

438,827.     Secondary  Battery.     Emile  N.  Rey- 


-<?  v 


NO.    438,668 BRISH   HOLDER    FOR    DYNAMO-ELECTRIC 

MACHINES. 

438,847.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Thom- 
son-Houston Electric  Company,  of  Connecticut. 
Original  application  filed  Mar.  16,  1888.  Di- 
vided and  this  application  filed  June  24,  1890. 

438.870.  Magneto -Electric  Transmitter. 
Archibald  E.  Todd,  Providence,  R.  I.  Filed 
July  23,  1890. 

438.882.  Portable  Reflecting  Galvanometer. 
Charles  P.  Frey,  East  Greenbush,  N.  Y.  Filed 
Dec.  26,  1889. 

438,891.  Electrical  Speculum.  Samuel  H. 
Linn,  Rochester,  N.  Y.     Filed  Mar.  30,  1889. 

438,894.  Trolley-Switch  for  Electric  Rail- 
ways. Henry  Marcy,  Utica,  N.  Y.  Filed  July 
17,  1890. 

438.897.  Magnetic  Separator  for  Paper-Pulp. 
Francis  H.  Richards,  Hartford,  Conn.  Filed 
Aug.  29,  1890. 

438,934.  Insulator.  Fidel  Miro,  Cienfuegos, 
Cuba.     Filed  June  6,  1890. 

438,982.  Telephone- Exchange  Apparatus. 
Franklin  G.  Beach,  Chicago,  111.,  assignor  to 
the  American  Bell  Telephone  Company,  Bos- 
ton, Mass.     Filed  Feb.  5,  1889. 

439,011.  Arc  Lamp.  John  Kent,  London, 
England.  Filed  July  26,  1890.  Patented  in 
England. 

439,015.  Electric  Station-Indicator.  George 
H.  Kirwan,  Wilkes-barre,  Pa.  Filed  Jan.  8, 
1890. 


NO.   438,818 TELEPHONE. 

439,017.  Apparatus  for  the  Rhythmic  Gene- 
ration of  Electric  Currents.  Charles  Langdon- 
Davies,  London,  England.  Filed  Aug.  16,  1889. 
Patented  in  England,  France,  Belgium,  Ger- 
many, Switzerland,  Luxemburg.  Turkey,  Cape 
of  Good  Hope,  Natal,  Victoria,  New  South 
Wales,  Tasmania,  South  Australia,  New  Zealand, 
Queensland.  Transvaal,  Spain,  Brazil,  Austria- 
Hungary,  Norway,  India,  and  in  Western  Aus- 
tralia. 

439,023.     Device  for  Raising  and  Lowering 


no.  439,011 — ARC  LAMP. 
.439,042.  Electrical  Transmission  of  Power. 
William  Stanley,  Jr.,  Great  Barrington,  Mass., 
assignor  to  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburgh,  Pa.  Filed 
June  12,  1889. 

ELECTRICAL  EXHIBIT  AT  BOSTON. 

The  electrical  exhibit  at  the  Mechanics'  Fair. 
Boston,  though  not  what  could  be  desired 
makes  nevertheless  quite  a  presentable  disp.ay. 
.Some  of  the  early  applicants  for  space  did  not 
materialize  and  the  room  was  given  to  parties 
more  punctual.  At  the  present  time  the  man- 
agement is  seeking  to  make  space  for  new  appli- 
cants by  crowding  the  present  ones  more  closely 
togethtr.  Among  those  who  have  engaged 
space  for  the  display  of  electrical  apparatus  of 
all  kinds  are  the  following-named  :  Albert  L. 
Russell,  Boston,  electrical  and  scientific  instru- 
ments ;  Holtzer-Cabot  Electric  Company,  Bos- 
ton, electrical  goods  ;  Mr.  E.  H.  Rowe,  Bo-ton, 
electric  safety  device  ;  New  Engl  nd  Phono- 
graph Company,  Boston,  phonographs  and 
graphophones ;  Electric  Machine  Company, 
Boston,  electric  time  stamp;  Iso  ated  Depart- 
ment Thomson-Houston  Company,  incandescent 
dynamos  ;  Mather  Electric  Company,  Manches- 
ter, Conn.,  arc  and  incandescent  dynamos  ; 
Belknap  Motor  Company,  Portland,  Me.,  small 
dynamos  and  water  motors  ;  Tripp  Manufactur- 
ing Company,  Boston,  tiucks  for  electric  rail- 
ways; Robinson  Radical  Car  Truck  Company, 
Boston,  trucks  for  electric  railways  ;  Evans  Fric- 
tion Cone  Company,  Boston,  system  of  driving 
dynamos;  The  "C.  &  C."  Motor  Company  of 
New  York,  motors  ;  Interior  Conduit  and  Insu- 
lation Company,  New  York,  display  board  of 
pipes,  joints,  etc.,  for  interior  wiring  and  con- 
struction work  ;  American  Tool  and  Machine 
Company,  Boston,  patent  dynamo  belt  con- 
troller ;  Westinghouse,  Church  &  Kerr,  Boston, 
the  Rodney  mechanical  stoker  and  patent  steam 
loop ;  the  Rodney  Hunt  Company,  Orange, 
Mass.,  turbine  water  wheels  ;  Mason  Regulator 
Company,  Boston,  damper  regulators  :  Otto  Gas 
Engine  Company,  Philadelphia,  engines  ; 
Wheeler  Reflector  Company,  Boston,  shades 
and  reflectors  for  electric  lights ;  B.  S.  Hale  & 
Sons,  Maiden,  Mass.,  insulated  electiic  wires; 
and  the  Park  Manufacturing  Company,  Boston, 
the  Park  injector.  Some  of  these  have  not  got 
their  display  into  shape  yet,  but  they  undoubt- 
edly soon  will.  The  Thomson-Houston  Com- 
pany, to  the  surprise  of  many,  makes  no  at- 
tempt at  display,  merely  having  a  couple  of  in- 
candescent dynamos  for  furnishing  light. 
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EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET. 

Boston,  Oct.    23,   1890. 

The  West  End  Railway  Company  are  building 
the  electric  snow  plows  for  use  on  their  electiic 
lines  this  winter. 

The  Putnam,  Conn.,  Light  and  Power  Co. , 
have  raised  the  sides  of  their  brick  building, 
and  are  to  put  on  an  iron  roof. 

One  of  the  finest  displays  of  machinery  in 
Machinery  Hall.  Mechanics  Fair,  is  that  of  the 
Brown  &  Sharpe  Manufacturing  Co.,  of  Provi- 
dence, R.  L 

The  Springfield  Street  Railway  Company  has 
voted  to  increase  its  capital  stock  from  S3C0  000 
to  $700,000  for  the  purpose  of  introducing  elec- 
tricity as  a  motive  power. 

The  East  Side  Electric  Road  Company  has 
purchased  the  franchise  of  the  local  road  in 
Whitman,  and  work  under  the  new  management 
will  be  pushed  as  fast  as  possible. 

The  Essex  Electric  Street  Railroad  Company- 
have  asked  permission  of  the  Salem  board  of 
aldermen  to  change  the  system  from  thr  double 
trolley  to  the  single  trolley,  and  a  hearing  has 
been  ordered  for  the  evening  of  Oct.  31. 

The  trial  trip  of  the  steamer  "  Elihu  Thomson" 
was  made  at  Lynn  a  few  days  ago.  The  steamer 
is  named  after  Prof.  Elihu  Thomson,  of  the 
Thomson-Houston  Electric  Company,  but  is  in 
no  way  connected  with  that  concern. 

The  regular  meeting  of  the  board  of  aldermen 
of  Cambridge  was  held  Tuesday  evening.  The 
order  reported  from  the  committee  on  roads  and 
bridges,  re\oking  the  electric  location  now  in 
use  by  the  West  End  Street  Railway  on  Brook- 
line  street,  south  of  Henry  street,  was  put  to  a 
vote,  and  failed  of  a  passage,  five  members  of 
the  board  voting  in  the  affirmative  and  five  in 
the  negative. 

The  severe  storm  of  last  Sunday  did  consider- 
able damage  to  the  wires  of  the  Western  Union 
Telegraph  Co.  in  this  vicinity,  and  messages 
were  received  subject  to  delay.  One  of  the  com- 
pany's wires  became  crossed  with  an  electric 
light  or  trolley  wire  and  the  current  burned  out 
a  number  of  lines  in  the  tower  but  did  no  fur- 
ther damage. 

C.  J.  Van  Depoele,  of  Lynn,  has  designed  an 
electiic  railway  brake,  the  combination  of  a 
working  current,  including  translating  devices 
of  a  fixed  resistance,  a  continuous  current 
supply  and  an  electro-dynamic  counter  electro- 
motive force  device  spanning  it,  and  means  for 
varying  the  potential  of  the  current  supplied  to 
the  working  circuit  by  increasing  and  decreasing 
the  effect  of  the  counter-electro-motive  force  de- 
vice therein. 

D.  A.  Murphy,  a  Boston  electrician,  engaged 
in  running  an  electric  light  plant  at  Kellogg 
Terrace,  Great  Barrington,  the  home  of  E.  F. 
Searles,  was  badly  burned  about  the  face  Mon- 
day afternoon  by  the  explosion  of  an  alcohol 
lamp  used  by  him  in  soldering  a  wire.  The 
skin  was  torn  from  a  greater  portion  of  his  face, 
and  his  eyebrows  and  moustache  were  burned 
off. 

The  switch  board  for  the  new  office  of  the 
New  England  Telephone  and  Telegraph  Com- 
pany has  arrived,  and  work  will  be  commenced 
to  get  it  in  position  next  week.  This  company 
are  re-building  their  old  construction  as  fast  as 
possible,  and  in  Cambridge  something  like  2CO 
sawed  poles  have  been  set,  and  the  McClure 
system  entirely  re-built.  This  work  is  being 
done  under  the  direction  of  Mr.  Geo.  Dresser, 
the  assistant  superintendent  of  construction. 
Mr.  J.  A.  McCoy,  the  superintendent  of  construc- 
tion has  gone  to  Canada  to  make  contracts  for 
next  year's  poles. 


The  Newton  Street  Railway  Co.  is  reported 
as  seriously  considering  the  plan  of  extending 
its  lines  in  Waltham,  and  has  already  applied 
to  the  aldermen  for  new  locations.  It  is  stated 
that  the  stoiage  battery  system  will  be  used  on  a 
portion  of  the  route,  and  that  a  location  between 
Watertown  and  this  city  will  again  be  sought. 

The  new  experimental  conduit  railway  has 
been  tried  at  the  Thomson-Houston  woiks  this 
week,  and  the  result  was  highly  satisfactory  to 
Superintendent  Rice,  Messrs.  Van  Depoele, 
Rohrer,  Lieut.  Cahoon,  E.  M.  Bentley.  of  the 
Boston  office.  The  travelling  crane  for  fact- 
ory K,  will  be  put  in  some  time  this  week. 
The  spur  track  is  nearly  completed  but  a  big 
granite  sill  has  been  dropped  down  upon  it 
within  a  day  or  two,  on  the  Federal  street  side 
of  factory  L,  which  must  be  cut  before  it  can  be 
completed. 

The  Boston  Transcript  suggests  an  evening 
school  in  that  city  for  the  instruction  of  electri- 
cal and  kindred  sciences.  Such  a  school,  it 
thinks,  would  be  a  great  benefit  to  many  young 
men  who  are  engaged  in  the  day  time  in  the 
practical  woik  connected  with  electricity,  and 
who  cannot  afford  to  attend  schools  or  colleges 
to  learn  the  theoretical  part  of  the  science.  An 
evening  school  with  a  laboratory  and  the  neces- 
sary instruments,  etc.,  for  proper  instruction  in 
the  science  would,  it  argues,  be  well  attended 
by  progressive  young  men. 

Prof.  Elihu  Thomson  has  designed  an  inven- 
tion in  railway-  motors,  consisting  of  the  com- 
bination, with  an  electric  motor,  of  a  device  re- 
sponding to  changes  in  the  speed  of  the  motor, 
an  electric  switch,  and  an  intermediate  me- 
chanical or  engaging  device  for  operating  the 
switch  from  the  power  of  the  motor,  the  parts 
of  said  device  being  brought  into  engagement 
by  a  change  of  speed  of  the  motor,  as,  and  for 
the  purpose  described.  By  this  arrangement  a 
higher  speed  will  be  required  to  cause  a  com- 
plete movement  of  the  adjusting  devices  than 
is  required  to  produce  a  limited  movement. 

The  Page  Belting  Co.,  of  Concord,  N.  H.,  re- 
port very  active  business  in  the  staple  and 
special  goods  manufactured  by  them.  They 
have  recently  received  some  large  orders  for 
belting.  Their  special  "Acme"  belts  are  much 
sought  after,  and  several  large  orders  for  them 
are  now  on  the  company's  books.  Their  works 
atConcord  are  taxed  to  their  utmost  capacity  and 
the  several  branches  of  the  company  are  full  of 
business.  W.  J.    P. 

WESTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

I OOI  OPERA  HOUSE  BLOCK, 

Chicago,  111.,  Oct.  25,  1890. 

Harold  P.  Brown  is  now  general  manager  of 
the  Belding  Electric  Company,  Chicago,  111. 

The  Greenville,  Illinois,  City  Council  is  con- 
sidering the  advisability  of  lighting  that  city  by 
electricity. 

It  is  rumored  that  George  M.  Pullman,  presi- 
dent of  the  Pullman  Palace  Car  Company,  will 
build  a  hotel  at  Hyde  Park,  this  city,  which  will 
cost  in  the  neighborhood  of  a  million  dollars. 

Mr.  A.  B.Lyman,  the  electrical  manufacturer 
of  Cleveland,  O.,  is  getiing  up  models  for  a  new 
electric  bell  which  contains  an  entirely  new 
principle.  The  bell  is  simpler  than  anything  at 
present  on  the  market.  It  will  be  ready  in  about 
one  month. 

The  Western  Electric  Benevolent  Association, 
gave  a  ball  at  Apollo  Hall.  Thursday  evening, 
about  three  hundred  couples  being  present. 
This  association  is  composed  entirely  of  employe's 
of  the  Western  Electric  Company,  and  has  about 
480  members.  It  is  purely  a  benevolent  organ- 
ization, and  last  year  paid  over  Si,  200  in  sick 
benefits. 


The  Electric  Light  Company  at  Waukegan, 
Wis  ,  have  most  of  their  machinery  in  position 
and  will  turn  on  the  lights  November  1st.  They 
have  a  200-horse  power  Corliss  engine  and  use 
the  Edison  electric  system.  T.  P.  O'Brien  will 
be  the  superintendent. 

The  Electric  Merchandise  Company  of  Chicago 
have  just  issued  a  "Sprague  Material  "  supple- 
ment to  their  general  catalogue.  This  company 
issues  special  catalogues  on  the  various  systems, 
giving  the  price  list  of  the  different  parts  in  each. 
Any  of  these  supplements  as  well  as  the  general 
catalogue  can  be  had  on  application. 

The  Mather  Electric  Company,  through  their 
Chicago  office,  report  the  following  recent  sales: 
Iowa  Soldiers'  Home,  Marshalltown.  la.,  3C0 
lights  ;  Herman  Zoerlandt  Leather  Co.,  Milwau- 
kee, Wis  ,  100  lights  ;  George  Martin,  Jr.,  Co., 
100  lights  ;  Milwaukee  Lithograph  and  Engrav- 
ing Co.,  75  lights;  F.  Layton  &  Co.,  Milwaukee. 
100  lights  ;  New  Monopole  Hotel,  Denver,  Col., 
800  lights. 

The  Chicago  Electric  Club  held  its  first  regu- 
lar meeting  of  the  season  at  its  club  parlors 
Monday  evening.  Mr.  B.  E.  Sunny  read  the 
paper  of  the  evening  on  the  subject  of  "The 
Central  Lighting  Station  as  an  investment," 
after  which  remarks  were  made  by  Prof.  Barrett, 
Mr.  Wilmerding,  Mr.  Degenhardt,  Mr.  Cutler, 
Prof.  Badt,  Mr.  Sperry,  Mr.  Cushing  and  others, 
all  endorsing  Mr.  Sunny  s  views.  Following  this, 
Mr.  C.  C.  Haskins  read  Mr.  Holmes's  poem 
on  "The  Broomstick  Train." 

St.  Louis  is  awakening  to  the  objections  to 
overhead  electric  wires  and  the  question  of  put- 
ting all  wires  underground  is  occupying  the  at- 
tention of  the  press  of  that  city.  The  experience 
of  the  fire  department  at  a  recent  large  fire  has 
strengthened  this  movement,  as  the  operations  of 
the  firemen  were  greatly  hindered  and  the  work 
made  dangerous  on  account  of  the  overhead 
street  railway  wires.  The  Bell  Telephone  Co. 
is  before  the  Council  with  an  ordinance  asking 
a  franchise  to  construct  subways  under  streets 
and  alleys.  In  case  of  the  granting  of  this  per- 
mission it  is  possible  that  the  city  may  retain  the 
right  to  place  their  wires  in   the  same  conduits. 

Through  the  courtesy  of  Mr.  M.  J.  House  of 
Mather  Electric  Company,  your  correspondent 
was  shown  through  their  lighting  plant  in  the 
new  Chamber  of  Commerce  building  in  this  city. 
This  building  is  one  of  the  finest  office  buildings 
in  the  country,  is  fourteen  stories  high,  and  is 
finished  in  the  most  elegant  style  throughout. 
The  electric  plant  is  probably  one  of  the  best 
appointed  isolated  plants  in  this  or  any  other 
city.  Four  Mather  incandescent  dynamos  of 
about  1,000  light  capacity,  each  are  driven  by 
two  200  horse  power  Corliss  engines,  rope  trans- 
mission being  employed.  The  connections  from 
the  dynamos  to  the  switchboard  are  laid  in 
cement  conduits  under  the  pavement.  Twenty- 
eight  circuits  lead  from  the  switchboard  to  var- 
ious portions  of  the  building.  The  building  is 
in  the  form  of  a  hollow  rectangle,  the  roof  above 
the  central  portion  being  of  glass  so  as  to  give 
sufficient  light.  About  this  central  portion, 
lamps  are  arranged  in  clusters  of  seven,  each 
floor  having  about  twentv  of  these  clusters. 

F.  M.  I. 


New  Cable. — A  recent  despatch  to  the  N-w 
York  World  stated  that  it  was  rumored  in  Lon- 
don that  a  new  cable  service  is  to  be  established 
between  Great  Britain  and  New  York.  It  is 
said  thit  one  end  of  the  cable  will  be  situated 
within  a  few  miles  of  New  York  and  the  other 
in  Valentia  Bay,  County  Kerry,  Ireland.  C.  W. 
Bonynge,  of  London,  but  formerly  of  San 
Francisco,  is  said  to  be  at  the  head  of  the 
scheme.  None  of  the  New  York  officers  of  the 
various  cable  companies  know  anything  of  the 
project. 
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Electric  Lights  at  the  Worlds' Fair.— Speak- 
ing of  the  electric  lighting  of  the  buildings  and 
grounds  at  the  World's  Fair  in  1893,  a  Chicago 
paper  says  :  "When  the  extent  of  the  buildings 
and  grounds  at  Chicago  is  definitely  known 
some  estimate  may  be  formed  of  the  lamps  re 
quired.  It  is  not  unlikely  that  am  where  from 
50,000  to  100,000  incandescents  can  be  used  to 


advantage  in  interiors,  with  a  couniless  number 
for  ' structural'  and  decorative  effects.  For  the 
grounds  and  larger  spaces  perhaps  2,500  arcs 
would  suffice  " 

Personal. — Mr.  W.  F.  D.  Crane  has  been  ap- 
pointed superintendent  of  the  Electric  Traction 
and  Manufacturing  Co.,  with  headquarters  in 
New  Orleans,  La. 


New  Telegraph  Company.  —  The  Philadelphia 
Printing  Telegraph  Company  has  been  organized 
on  a  basis  of  $3,000,000  capital.  The  company 
will  operate  under  the  Essick  patents,  and  its 
tenitory  embraces  one-half  of  Pennsylvania, 
one-half  of  New  Jersey,  and  all  of  the  State  of 
Delaware.  Lines  are  being  built  in  these  sec- 
tions and  rapid  progres-s  is  being  made. 


THIS    SIF'.a.CE 


RESERVED    FOR  THE 


THE  WESTON  STANDARD 


Durante  Company,  Voltmeters  and  Ammeters 


No.  85  WATER  ST., 

BOSTON,  MASS. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 


Weston  Electrical  Instrument  Co. 


Send    for   Illustrated    Catalogue.  114  &  116  William  St.,   NEWARK.  N.  J. 


BUSINESS  NOTICES. 

Advertisements  under  this  head  1101 
occupying  over  one-half  inch  of  spate, 
$1.00  per  each  insertion. 

iNTERrSIS      IN     A    PROFITABLE    ELEi - 

trical  Business  will  be  sold  to  the 
proper  party.  Address  PROFIT, 
Electric  Age  Office,  New  York. 

Situation  Wanted  by  an  experi- 
enced electrician,  who  is  capable  of 
taking  care  of  a  central  station  plant 
of  any  capacity.  Address  SIlUA- 
TION  WANTED,  Electric  Age, 
New  York. 

Armature  Winder. — We  want  a 
practical  winder — Siemens — to  take 
charge  of  our  winding  department. 
A  good  chance  for  the  right  man. 
State  wheie  employed.  All  com- 
munications strictly  confidential. 
CRAIG  R.   ARNOLD  &  CO., 

Chester,  Ph. 
Experienced  Mechanical  Draughts- 
men wanted  immediately  ;  those  hav- 
ing experience  wiih  electrical  appara- 
tus preferred.  Permanency  to  good 
men.  Address  E.  KOLBhN,  Edison 
General  Electric  Compiny,  Schen- 
ectady Works.  Schenectady,  N.  Y. 


S.  W.  REESE  &  CO., 

MANUFACTURERS  OF 

Stencils,  stains,  Nickel  and  Brass  Name  Plates, 

CHECKS,    BADGES,    ETC. 

Name  Plates  for  Electrical  Apparatus  a  Specialty. 

84-PAGE   CATALOGUE   FREE. 

Office,   182   Fulton    St.,  New  York. 


TO  ELECTRICAL  CONTRACTORS  AND  FITTERS. 

GENTLEMEN :  You  have  only  to  try  the  SAMSON  Battery  to  become  con- 
vinced of  ITS  SUPERIOR  QUALITIES.  It  justifies  all  statements  as  to  ITS  GREAT 
STRENGTH  AND  DURABILITY  for  open-circuit  work,  such  as  Call-Bell,  Annun- 
ciator, Burglar  Alarm,  Gas-lighting,  Telephone,  Watchman's  and  Time  Clock 
Service.  It  is  not  only  the  BEST,  but  the  CHEAPEST  BATTERY  IN  THE  WORLD 
TO-DAY!  Every  day  you  defer  using  the  SAMSON  WILL  RESULT  IN  A  LOSS 
TO  YOU,  equal  to  the  percentage  of  its  superiority  over  the  cells  you  now  use, 
which  will  aggregate  50  to  75  per  centum.    Address,  for  further  particulars, 

THE  ELECTRIC  CAS  LICHTINC  CO., 
.       _.  .„  ,  ,  195  Devonshire  St.,  BOSTON. 

Over  70,000  now  in  use  in  this  country !  sou  Mfg.  Agents  for  the  united  states. 


ELECTRIC  MERCHANDISE  CO. 

11  Adams  Street,  mSTSm*.  CHICAGO,  ILLS. 

MANUFACTURERS  AND   DEALERS  IN 

Electric  Railway  Supplies. 

Standard  and  Special  Devices  for  use  on  all  roads 
IRRESPECTIVE  OF  SYSTEM  USED. 

Catalogues  Furnished.  Correspondence  Solicited. 

Office  and  Salesroom,  1 1  Adams  Street. 


W.  R.  MASON, 


General  Manager. 


1VI  A  S» O  INT  *S 


Electric   Light   without    machinery—Specially   adapted    for    private    houses— A   good   and    reliable   battery   at  last- 

for  sewing  machine  and  fan  motors— Portable  electric  light. 

&3ULJlTjTj    ELECTRIC    LIO-IiT    ZPXj^ILSrTS. 


-Unequalled 


The  following  list  will  illustrate  the  expense  attending  the  purchase  and  use  of  small  installations,  and   serve  as  guides   when  ordering  plants  for  domestic  purposes. 


PLANT    NO.   1. 

2  No.  9  Cells  at  $1.50 $3.00 

1  i-C.  P,  Incandescent   Lamp  (large  bulb) 85 

1  Key  Socket i .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

4  Charges  of  Depolarizer  (will  run  80  hours) 40 

$6.45 


PLANT    NO.   2. 

4  No.  9  Cells  at  $1.25 $5.00 

1  3-C. P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket  1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

2  Charges  of  Depolarizer  (will  run  40  hours) 40 


$S.,5 

*This  plant  will  be  found  useful  for  lighting  small  rooms,  dining  tables,  desks,  and  for  reading  purposes.     It  will  also  properly  light  two  stalls  in  a  stable 
Note. — Any  number  of  i-C.P.  incandescent  lamps  can  be  employed,  provided  that  not  more  than  one  is  used  at  any  one  time. 


♦PLANT    NO.    3. 

6  No.  9  Cells  at  $1.25 $7-5" 

1  6-C.P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket 1 .30 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

3  Charges  of  Depolarizer  (will  run  70  hours) 90 

f  11. 4.s 


Office  and  Factory:     1  14-120    Park    Ave.,    Brooklyn,    N.  Y. 


AGENTS 


EMPIRE    CITY   ELECTRIC   COMPANY,    15   Dey   Street,    New   York. 

NOVELTY    ELECTRIC    COMPANY,   50-54   North   Fourth   street,   Philadelphia,   Pa. 

THE    ELECTRIC    GAS    LIGHTING    COMPANY,   195    Devonshire   Street,    Boston,    Mass. 
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THE    ELECTRIC    AGES    ELECTRICAL    DIRECTORY. 

In  order  to  meet  a  demand  for  an  electrical  trades  directory  in  a  weekly  electrical  paper  we  have  decided  to  es 
tablish  such  a  feature  in  the    Electric  Age. 

The  above  is  the  beginning  of  this  new  and  valuable  feature  and  orders  to  have  names  and  addresses  inserted  an 
beginning  to  come  in  at  a  rapid  rate. 

One  important  feature  of  this  directory  will  be  readily  noticed  and  appreciated,  and  that  is  the  arrangement  of  th 
names  in  alphabetical  order  under  the  heads  of  the  proper  cities  and  town,  the  name  of  the  places  being  also  arranged  in  lik 
manner.     This  arrangement  makes  it  extremely  easy  to  find  a  name  in  any  city  or  town. 

The  importance  and  value  of  this  directory  to  those  engaged  in  electrical  business  cannot  be  over  estimated. 

It  is  important  that  all  persons  firms  or  corporations  engaged  in  any  line  of  electrical  industry  should  be  represente 
therein  and  to  all  these  we  would  say  that  any  desiring  to  get  your  address  will  consult  the  directory,  and  you  will  do  likewis 
when  you  want  the  address  of  others. 

The  importance  of  being  represented  in  our  director}-  is  therefore  obvious.  The  entire  country  will  be  covered,  an 
we  propose    to  make  the  electrical  directory  a  reliable  one  and  as  complete  as  possible. 

Terms  :   For  name,  character  of  business,  in  small  tvpe    sio.oo  per  year.       Same  in  bold  face  tyt:  x>  per  yea 

Address  Electric  Age'  Publishing  Co.,  5  Dey  street.  New  York. 


INTERESTING  EXHIBIT. 

At  the  Arcade  in  Brooklyn  there  is  an  exhibit 
I  is  attracting  a  good  deal  of  attention, 
of  James  H.  Mason,  the  well-known  manu- 
rrer   of    Mason's   t :  and   he  has  an 

decorated    booth    which  migh: 
en  for  a   corner   in  fairyland,  so  beauthul  is 
the  effect  produced  by  the  electric  lights.     Ti.ese 
are  artistically  arranged  about    the  place,  giving 
a  beautifully  soft  effect      In    the    centre   of 
boc  e   power  lamp  with    a 

Mason  reflex  holder,  which  sheds  a  -  .    :  all 

:  the  room. 
In  front  of  the  booth  i  hall  lamp  v 

calls   i  complimentary  remarks  when 

the  ned  on,  and   the 

The   lamp,  which  was  loaned   to  Mr.  Mason  by 
the   Edison  Ge:  .c    Company,   is    of 

Oriental  design,  and  as   the   soft  light  from   the 
wer  lamp  within,  filters  through  the 
delicate  frame  work  of  the  lamp  the  effect  is 
deed  beautiful,  and  the   - 
of  Oriental Iuxj- 

The  question  of  u<ing  electricity  for  locomo- 

headli:  engaging  the   attention    of 

man}- electrical  eng:  Mr.  M. 

exhibits    such  a  he:.  candle 

imp.     The  refiected  ra;  .  ow- 


'.,  and  the  reflector  is  so  arranged  that  the 
rays  may  be  elevaied  or  depressed  to  any  degree. 
The  ne;  alter}'  to  maintain  such  a  light 

can  be  put  into  a  space  3  feet  long  hes 

wide,  and  it  will  give  lig  a  week  without 

any  attention  whatever.  This  is  an  important 
step  towards  the  solution  of  this  difficult  prob- 
lem, and  Mr.  Mason  seems  to  have  a  practical 
thing. 

In   the  rear  of  the  booth  is  a  Christm&- 
studded  I  candle  power  lamp*.     These 

stine  like  diamonds  when  lighted  and  the  effect 
uly  beautiful.     There  is  nothing  to  equal 
method  of  decoration,  and  the  great  beauty 
of  it  is,  that  it  requ  cells  of  battery  to 

5-volt  lamps.  The  cells  used  are  Mr.  Ma- 
son's new  type,  known  as  the  "Giant"  cell. 
Each  cell  has  an  e.m.f.  of  2.5       Its    and  deli 

.0  4:  amperes.  Its  dimensions 
are  13^  inches  in  r  -  -  inches  long  and  3 
widr  ged  it  weighs  :  1  s.     This 

type  of  admirably   adapted  to  running 

small  b 

For  e     sing   purposes,    the   multip'. 

reflectors  shown  bv  Mr.  Mason  are  very  effective. 

.he  centre  is  a  two  candle  power  lamp,  the 

light  of  which  is  multiplied  many  times  by  the 

various  reflecting  surfaces  of  the  reflector,  pro- 

ng  a  symmetrical  figure  of  lii 


In  the  centre  of  the  booth  is  a  display  turn- 
table in  constant  motion,  showing  lam]    - 
of  various  colors,   lamp  standards,    etc.      The 
motor  which  supp  rower  is  ti.: 

No.  9  cell.     Eight  cells  of  other  styles  of  ba  I 
are  ordinarily  used  to  accomplish  the  samew 

Among  other  applicatio:  ctric  po 

be  seen,  is  a  sewing  machine  in  operation  : 
a  fan.  Annunciatois,  fire-alarm  gongs,  call  I 
arranged  about  the  place,  are  all    : 
No.  9  cell  of  Mason's  battery. 

A  very  sens  rrmostat  is  shown, 

heat  from  a  burning  match  -  e  alarm 

to  sound.     There  are  many  other  example - 
the  application  of  electricity  to  useful  r - 
and  for  decorative  e  rich  are  full  of  sug- 

The  exhibit  entire,  is  a  mos. 
and  there  it  is  proved  beyond  question  the  ■• 
of  Mason's  batteries  for  domes::  ^ht 

power,  and  other  kindred  uses.     It  is 
very  favorable  impression.     Mr.   Maso:.    - 
assisted  by  Miss  Decker   in   demonstrating 
useful  and  interestir.  -  2  s  of  the  battery. 

On  Saturday   and  Monday  last.    Mr.   .V 
entertained  his  visitors  with  e:  phonogT 

music.  A  large  funnel  served  to  render 
music  audible  for  a  large  space  around 
phonograph. 
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"ThfTI-LECTRIC  AGE'S  NEW  OFFICES. 

The  offices  of  the  Electric  Age  are  now  located 
in  the  new  World  building;,  corner  of  Park  Row 
and  Frankfort  street. 

This  is  the  second  time  within  a  year  that  the 
Electric  Age  has  been  compelled  to  move  in 
order  to  secure  more  room  to  accommodate  the 
rapidly  increasing  business.  Our  offices  are  now 
in  the  finest  office  building  in  the  entire  country, 
and  in  the  heart  of  that  section  of  the  city  oc- 
cupied by  the  greatest  daily  papers  on  the 
American  continent. 

Large  Users  of  Mica. — As  an  evidence  of  the 
vast  quantities  of  mica  used  in  the  manufacture 
of  electrical  appaiatus  it  is  interesting  to  note 
that  in  one  establishment  alone— that  of  the 
Thomson-Houston  Company's  works  at  Lynn, 
Mass. — 3.000  pounds  of  this  mineral  is  used  per 
week.  The  scraps  of  mica  are  all  saved  and 
shipped  to  various  concerns  for  use  in  the  manu- 
facture of  insulating  material.  Of  scraps  the 
Thomson-Houston  Company  ships  500  pounds  a 
week. 

Small  Quantity  of  Heat.— We  are  informed 
by  two  eminent  English  scientists  that  the  heat 
given  off  by  a  fire  fly  is  not  enough  to  raise  an 
ordinary  mercurial  thermometer  one  millionth 
part  of  a  degree  centigrade,  and  yet  this  infinitesi- 
mal amount  of  energy  is  measurable  by  the  aid 
of  the  bolometer.  While  the  knowledge  of  the 
fact  that  the  heat  emitted  by  a  fire  fly  is  so  small 
does  not  add  one  jot  or  iota  to  the  sum  of  human 
happiness,  it  serves  to  show  that  there  is  nothing 
so  small  or  insignificant  that  man  will  not  be 
curious  to  investigate. 

Lightning  Discharges. — In  a  paper  read  by 
Mr,  A.  R.  Bennett  before  the  East  of  Scotland 
Engineering  Association,  on  September  5th  last, 
that  gentleman  cites  a  case  of  a  lightning  dis- 
charge which  seems  to  substantiate  the  belief 
that  these  discharges  in  many  instances  are 
double.  It  is  a  now  generally  accepted  belief 
that  lightning  discharges  frequently,  if  not 
invariably,  have  a  return,  that  is  to  say,  at  the 


moment  a  discharge  takes  place  from  clouds  to 
earth,  another  occurs  from  earth  to  clouds.  This 
phenomenon  has  been  frequently  observed,  and 
it  has  received  the  name  of  "back"  or  "  return 
stroke." 


PRIMARY   BATTERIES. 

This  might  be  justly  called  the  primary  bat- 
tery era.  Primary  batteries,  good,  bad  and  in- 
different are  constantly  making  their  appearance. 
For  most  of  these  batteries  absurd  claims  are 
made,  but  which  were  never  realized,  and  many 
of  them  disappear  from  the  scene  as  rapidly  as 
they  appeared,  leaving  nothing  in  their  wake  but 
regrets  on  the  part  of  investors 

There  are,  however,  some  primary  batteries 
that  have  real  merit,  and  the  doctrine  of  the 
"survival  of  the  fittest"  applies  as  will  here  as 
anywhere  else.  Any  battery  that  will  survive 
the  fierce  condemnation  heaped  upon  primary 
bitteries  in  general  by  victimized  capitalists  and 
users  naturally  should  be  classed  as  a  successful 
battery.  It  is  not  necessary  to  look  far  in  New 
York  city  for  such  a  battery,  but  in  the  face  of 
the  feeling  engendered  by  the  experience  with 
fraudulent  goods  it  is  up-hill  work  to  win  popular 
favor. 

We  would  say  to  those  who  are  skeptical  on 
the  subject  that  a  successful  primary  battery  can 
be  had,  but  only  of  reliable  electrical  houses. 
These  wonderful  batteries  that  cost  nothing  to 
run  and  yield  brilliant  light  without  expense 
should  be  looked  upon  with  distrust.  A  suc- 
cessful primary  battery  will  cost  something  to 
maintain,  but  not  as  much  as  most  people  ima- 
gine. Something  from  nothing  is  no  more  pos- 
sible in  a  primary  battery  than  anything  else. 
To  get  a  reasonable  return  from  the  investment 
is  what  people  are  after,  and  if  the  investment  is 
to  be  represented  in  a  primary  battery  get  a  good 
battery  while  at  it. 


CLOSE   RECKONING. 

The  characteristic  shrewdness  of  the  Yankee 
was  never  more  positively  exemplified  than 
in  the  case  of  a  Hartford  firm  in  their 
reckoning  with  the  Long  Distance  Tele- 
phone Company  for  the  use  of  the  latter  con- 
cern's valuable  apparatus.  It  is  the  practice  for 
business  houses  who  have  occasion  for  the  dai'y 
use  of  the  long-distance  telephone  to  engage  a 
circuit  for  a  definite  length  of  lime  each  day. 

This  Yankee  firm  is  one  of  these,  and  no  other 
concern  keeps  a  closer  record  of  the  actual  use 
of  the  telephone  than  they.  A  prominent  officer 
of  the  Long-Distance  Telephone  Company  states 
that  this  firm  invariably  returns  the  telephone 
company  monthly  bills  with  a  request  for  rebate. 
These  requests  for  deduction  are  usually  based 
on  such  entries  as  these,  of  which  the  firm  keeps 
a  strict  account  :  To  30  seconds'  interruption 
on  such  and  such  a  date;  15  seconds'  interrup- 
tion by  Central  Station  operator,'  etc.,  etc. 

The  firm  gets  their  money's  worth  every  time. 
It  occasionally  happens  that  the  Central  Station 
will  interrupt  with  the  announcement  "  5  min- 
utes is  up"  (or  whatever  the  time  limit  may  be) 
a  few  seconds  before  the  time  is  fully  up.  This 
firm  has  been  known  to  subdue  the  Exchange 
man  with  such  a  shot  as  this  :  "  No,  it  isn't  ; 
it's  only  4  minutes  and  53  seconds.     Get  out  !" 

Wiring  of  Buildings  — The  municipality  of 
Hanover  have  got  the  right  idea  in  the  matter  of 
installing  electric  lights  in  buildings.  Contrac- 
tors for  wiring  have  to  obtain  a  certificate  from 
the  Town  Council,  and  these  certificates  can  only 
be  obtained  by  those  firms  who  have  previously 
carried  out  electric  light  work  in  a  satisfactory 
manner.  In  case  of  any  damage  arising  from 
work  carried  out  in  a  faulty  manner,  these  certi- 
ficates are  liable  to  be  withdrawn,  and  the 
holders  are  liable  for  compensation  to  the  town 
for  such   damage.     This   is  a  sensible  way  of 


meeting  the  evils  resulting  from  poor  workman- 
ship in  the  wiring  of  buildings,  the  same  policy 
might  be  pursued  in  this  country  with  profit.  It 
would  result  in  a  greater  appreciation  of  electric 
lighting  on  the  part  of  the  general  public. 
Remove  the  cause  of  danger  and  danger  will 
disappear. 

Electric  Bells. — Many  people  think  that  the 
future  great  things  in  electricity  will  be  accom- 
plished by  the  improvement  of  present  apparatus 
rather  than  by  new  inventions.  Some  of  the 
things  in  ordinary  and  every  day  use  are  capable 
of  vast  improvement,  and  the  same  may  be 
said  of  every  electrical  device  for  whatever  pur- 
pose it  may  be  used.  We  describe  and  illustrate 
on  another  page,  an  improvement  in  electric 
bells  which  is  as  simple  as  it  is  efficient,  and 
when  its  simplicity  and  effectiveness  are  con- 
sidered, one  naturally  acks  the  question  "Why 
didn't  some  one  think  of  it  before?"  This  im- 
proved bell  is  remarkable  for  its  simplicity,  and 
it  is  a  very  great  advance  over  the  old  style 
which  requires  a  sm  ng  current  to  operate  it, 
without  getting  a  fair  return  in  the  shape  of 
work.  In  the  new  bell  the  full  value  of  the  cur- 
rent is  obtained  in  the  shape  of  mechanical 
power,  which  gives  greater  force  to  the  stroke 
of  the  hammer. 

Submarine  Telephony. — An  article  on  Cables 
for  Long-Distance  Submarine  Telephony  is 
printed  on  another  page  in  this  issue,  and  will, 
no  doubt,  be  read  with  much  interest  by  our 
retders,  partku'arly  that  portion  of  them  inter- 
ested in  telephony.  It  is  a  remarkable  fact 
that  many  of  the  great  advances  made  in  some 
special  applications  of  electricity  are  the  result 
of  a  determination  to  make  a  success  of  a  thing 
which  theory  declared  to  be  wholly  impractica- 
ble. Long-distance  submarine  telephony  may 
be  classed  as  one  of  the  accomplishments  which 
theory  said  was  impossible.  Perseverance  over- 
comes many  obstacles  when  an  end  is  to  be 
gained. 

English  Visitors  at  Lynn. — Undoubtedly  the 
English  visitors  at  Lynn's  greatest  industrial 
establishment  last  week  were  highly  pleased 
with  what  they  saw.  There  are  many  things 
to  be  seen  at  the  Thomson-Houston  works — ihe 
we'ding  apparatus  being  of  especial  importance 
and  intere^.  After  seeing  first  Mr.  Edison's 
laboratory,  inside  and  out,  then  the  Westing- 
house  Company's  great  plant  at  Pittsburgh,  and 
finally  the  Thomson-Houston  establishment  at 
Lynn,  the  English  party  must  have  some  concep- 
tion of  the  vast  importance  electricity  is  to  the 
material  progress  and  welfare  of  this  great  land. 
Many  members  of  the  party  expressed  great 
astonishment  at  the  extent  to  which  electricity  is 
used  in  this  country,  in  one  form  or  another. 
The  visitors  no  doubt  will  return  home  with  a 
favorable  impression  of  America,  particularly  as 
to  the  part  electricity  plays  in  the  wonderful 
development  of  this  wonderful  country. 

Alloys  for  Fuses. — The  following  proportions 

for  fusible  alloys  may  be  of  interest ;    they  are 

due  to  Weisbach,  and  have  been  used  in  actual 

practice  : 

Melting  points 

,  t--  tv         .u  m  degrees 

Lead.  Tin.  Bismuth.        Centi|rade_ 

1  1  4     93-8 

5  3  8     94-4 

2  3  5      94-4 

1  4  5     "8.8 

1  4  1      125.0 

1  1  1      241. 1 

1  2  1      167.7 

1      3     r      l67-7 

1      3     1      200.0 

Days  too  Short  for  Mr.  Edison—  Mr.  Edison 
is  such  a  hard  worker  that  it  is  said  that  if  he 
could  have,  chosen  his  birthplace  he  would 
probably  have  selected  Mars,  so  as  to  have  se- 
cured the  advantages  of  a  day  fo.ty  minutes 
longer  than  ours. 
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THE    ELECTRIC    AGE. 


EXHIBITION  OF  BATTERIES. 

An  exhibition  of  batteries  took  place  at  the 
Brooklyn  Institute  in  the  evening  of  Oct.  31st. 
The  exhibition  proved  to  be  a  very  interesting 
one  and  brought  to  the  spacious  hall  a  very 
large  number  of  people  interested  in  electrical 
industries. 

Almost  all  of  the  batteries  now  in  use  were 


EDISOX-LaLaXDE   battery. 

on  exhibit.  The  Mason  battery  was  represented 
by  Mr.  W.  M.  Petty.  Nine  cells  of  Fdison-La- 
Lande  were  shown  to  the  best  possible  advant- 
age. 


NATIONAL     ELECTRIC     MF  G    CO.  S    MICROPHONE     CELL. 

The  interests  of  the  Accumulator  Company 
were  well  looked  after  by  Mr.  E.  V.  Baillard. 
Four  accumulators  fully  charged  were  on  exhibit. 
The  battery  ran  a  motor  and  fan,  also  supplied 
current  for  seven  4  C.  P.  lamps,  which  formed 
a  very  pretty  cluster.  The  lamps  were  of  various 
colors  and  showed  off  to  the  best  possible  ad- 
vantage. 


The  National  Electric  Mfg.  Co.,  had  three 
microphone  and  four  dry  batteries,  together  with 
bells,  etc.,  which  they  kindly  presented  to  the 
institute. 


The  president  of  the  institute,  Mr.  James 
Hamblet,  the  well-known  manager  of  the  time 
service  of  the  Western  Union  Telegraph  Co.,  is 


CARBON  OF  MICROPHONE  CELL. 

The  Crosby  Electric  Co.  had  quite  an  exhibit  ot 
the  famous  dry  cells,  as  well  as  one  or  two 
samples  of  the  Hussey  and  other  batteries. 

Dr.  Van  der  YVeyde  had  quite  an   exhibit  of 


LAW    BATTERY. 


to  be  congratulated  upon  the  excellent  work  he 
is  accomplishing  in  the  city  of  Brooklyn  through 
his  very  worthy  department  of  electricity. 


ACCUMULATOR    COMPANY  S    STORAGE    BATTERY. 


the  various  batteries  including  Leclanche,  Grove, 
and  others,  many  of  which  he  had  used  in  his 
laboratory,  and  for  which  he  had  made  a  complete 
record  for  efficiency,  etc. 

The  Law  Telephone  Company  had  quite  an 
exhibit  of  its  celebrated  battery,  together  with 


Foreign  Invention. — The  lapsing  of  the  foreign 
patent  by  the  non-observance  of,  or  by  the 
happening  of,  a  condition  subsequent,  imposed 
by  the  country  granting  such  foreign  patent,  does 
not  cause  the  United  States  patent  to  expire 
before  the  end  of  the  period  for  which  such 
foreign  patents  was  granted. 
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THE    CROWDLS    DRY    BATTERY. 

medical  apparatus,  and  other  interesting  exhibits 
in  the  shape  of  carbons,  etc.,  which  was  suffi- 
ciently interesting  to  keep  before  it  a  large  crowd 
the  entire  evening.  The  exhibit  was  in  charge 
of  Mr.  R.  J.  Terrett. 


Crosby 
Electric  Company. 


CROSBY  DRY  BATTERY. 
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CROSBY    DRY    BATTERY. 

Telephony  in  the  South. — Metallic  circuits  are 
now  used  altogether  in  telephone  work  in  Nash- 
ville, Tenn.,  and  the  trouble  between  the  tele- 
phone company  and  the  United  Eelectric  Com- 
pany, which  was  caused  by  the  inductive  inter- 
ference of  the  two  systems  has  been  settled. 
The  metallic  telephone  circuits  are  free  from 
induction  troubles. 


THE    ELECTRIC    AGE. 


IMPROVED  ELECTRIC  BELL. 


In  the  rapid  strides  the  electric  light,  the  elec- 
tric motor,  and  other  important  electrical  indus- 
tries are  making,  the  small  things  are  generally- 
being  overlooked.  There  are  "unconsidered 
trifles "  in  the  electrical  line  as  in  all  others,  and 
electric  bells  have  been,  up  to  the  present  time, 
classed  as  one  of  these.  Mr.  J.  Weber,  of  193 
Pearl  street,  Brooklyn,  N.  Y.,  has  however, 
taken  up  this  particular  "unconsidered  trifle," 
and  greatly  improved  it,  as  will  be  seen  by  the 
accompanying  illustration  and  description  there- 
of. 

In  the  ordinary  electric  bell,  as  is  well-known, 
the  best  results  are  not  obtained  from  the  mag- 
netic power,  for  the  reason  that  as  soon  as  the 
armature  begins  to  move  toward  the  magnets, 
under  the  impulse  of  the  current,  the  magnetism 
is  almost  immediately  suspended  by  the  breaking 
of  the  current.  This  break  is  caused  by  the 
armature  itself  moving  toward  the  magnets. 
The  armature  therefore  is  carried  forward  more 
by  its  own  momentum  than  by  the  magnetic 
power  exerted  on  it  by  the  magnets.  This 
necessarily  entails   a   great   waste   of  current. 

J 
; 
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WEBER  S  IMPROVED  ELECTRIC  BULL. 

Any  device  by  which  the  full  power  of  the  mag" 
nets  my  be  availed  of  up  to  the  moment  the  ham" 
mer  strikes  the  gong,  would  obviously  be  a  vas 
improvement  over  the  old  method  of  bell  con" 
struction.  This  is  done  by  Mr.  Weber's  improve" 
ment,  as  will  be  seen  by  reference  to  the  dia" 
gram,  showing  the  construction  of  his  bell. 

The  point  A  in  the  diagram  is  fixed  and  is  in 
electrical  connection  with  one  of  the  wire  ter- 
minals. The  spring  B  has  an  angular  projection 
which  will  be  referred  to  more  particularly  pres- 
ently. This  spring  B  is  connected  with  the 
other  wire  terminal  through  the  magnets.  Start- 
ing from  the  left-hand  wire  terminal  the  circuit 
is  traced  through  the  magnets  to  spring  B, 
through  the  closed  contact  points  X  to  A,  thence 
to  the  other  wire  terminal. 

Now,  when  the  current  is  applied  the  arma- 
ture is  drawn  towards  the  magnets  in  the  usual 
way  ,  and  not  until  the  armature  comes  in  con- 
tact with  the  angular  projection  of  spring  B 
does  the  magnetism  cease.  When  the  armature 
strikes  the  projection  the  circuit  is  broken  at  X 
by  the  separation  of  the  points,  and  the  magnet- 
ism, of  course,  is  suspended.  By  the  cessation 
of  the  magnetism  the  armature  falls  back  to  its 
starting  point,  and  in  so  doing  the  circuit  is  re- 
established at  X,  and  the  operation  is  repeated 
so  long  as  the  push  button  is  pressed. 

As  will  be  readily  understood,  the  great  advan- 
tage of  this  improvement  is  in  the  fact  that  the 
magnetic  field  is  maintained  until  the  armature 


advances  towards  the  magnet  almost  as  far  as  it 
will  go,  and  not  until  then  is  the  current  broken. 
In  this  way  a  very  much  stronger  blow  can  be 
applied  to  the  bell  by  the  hammer,  and  the 
power  of  the  current  is  wholly  availed  of  and 
utilized. 

In  the  construction  of  these  bells  the  parts  can 
be  so  arranged  that  the  armature  will  reach  the 
back  contact  point  before  the  current  is  again 
automatically  closed.  Thus  all  possible  lati- 
tude of  motion  and  greater  power  is  given  to 
the  hammer,  and  less  retractile  spring  is  neces- 
sary to  draw  the  armature  back  from  the  mag- 
nets. 

This  style  of  contact  is  not  shown  in  the  ac- 
companying illustration,  as  the  same  result  can 
be  accomplished  in  several  different  ways.  The 
illustration,  however,  illustrates  the  principle 
involved. 

The  various  features  of  this  improved  bell  are 
covered  in  the  patent  specifications  filed  by  Mr. 
Weber,  and  the  fact  that  this  bell  never  requires 
adjustment,  and  as  the  moving  parts  never  be- 
come disarranged,  makes  it  especially  adaptable 
to  electric  street  railway  use. 

The  advantages  claimed  for  this  bell  are  : 

1.  Increase  of  power.  * 

2.  No  adjustment  necessary. 

3.  Less  cost. 


CABLES    FOR    LONG    DISTANCE    SUB- 
MARINE TELEPHONY.* 


At  the  Newcastle  meeting  last  year,  I  gave  the 
reasons  and  experiments  which  led  to  the  con- 
clusion that  telephoning  between  London  and 
Paris  was  practical.  New  and  distinct  aerial 
lines  of  four  copper  wires  are  now  being  erected 
by  the  respective  Governments  from  each  capital 
to  the  coast,  and  a  new  cable,  the  joint  property 
of  the  two  Governments,  will  be  laid  during  this 
year,  between  the  Kent  coast  and  Sangatte,  to 
connect  these  two  lines.  There  will  thus  be 
two  metallic  circuits  between  the  two  capitals. 
The  K  R,  that  is  the  product  of  the  capacity  K, 
and  the  resistance  R  of  each  circuit,  upon  which 
the  clearness  of  articulation  depends,  will  be 
5,900,  indicating  that  speech  should  be  excellent. 


SECTION    OF    SUBMARINE     TELEPHONE    CABLE. 

A  somewhat  similar  circuit  has  been  estab- 
lished, since  October  last,  between  Buenos  Ayres 
and  Monte  Video,  under  my  advice.  The  cables 
across  the  La  Plata  are  each  28  miles  long,  for 
there  are  two  separate  single-wire  cables,  and 
the  total  distance  between  the  two  cities  is  180 
miles.  Subscribers,  who  have  metallic  circuits 
in  each  city,  have  no  difficulty  whatever  in  speak- 
ing to  each  other  from  their  respective  offices, 
although  the  K  R  is  as  high  as  10,400. 

The  cable  across  the  Channel  will  be  a  four- 
wire  cable,  and  the  specification  for  its  construc- 
tion has  been  based  on  the  following  mathemat- 
ical development  by  Mr.  H.  R.  Kempe  : 

The  working  capacity  of  the  whole  line  is 
dependent  upon  the  product  of  the  total  resist- 
ance, R,  and  the  total  capacity,  K.  Therefore, 
if  we  take  the  resistance  of  the  serial  portion  of 
the  line  to  be  a  fixed  quantity,  there  will  be  a 
particular  size  of  cable  conductor  which  will  give 
the  smallest  possible  size  of  dielectric,  sufficient 
to  enable  a  particular  value  of  K  R  not  to  be 
exceeded.     For,  if  we  make  the  conductor  larger 

*Abstract  of  Paper  by  W.  H.  Preece,  read  before  the 
British  Association,  Leeds,  September,  1890. 


than  this  size,  and  thereby  diminish  its  resistance, 
we  can,  it  is  true,  do  whh  an  increased  capacity  ; 
but  the  diminution  in  the  thickness  of  the  dielec- 
tric which  could  thereby  be  allowed,  is  more 
than  compensated  for  by  the  fact  that  the  surface 
of  the  conductor  is  larger ;  in  other  words,  we 
increase  the  capacity  in  a  greater  proportion 
than  we  diminish  the  resistance.  If,  on  the 
other  hand,  we  diminish  the  size  of  the  conduc- 
tor, we  increase  the  resistance  in  a  greater  pro- 
portion than  we  diminish  the  capacity.  Strictly 
speaking,  the  requirements  of  the  problem  are 
to  determine  the  size  of  cable  core  which  shall 
cost  less ;  but  inasmuch  as  the  costs  of  gutta- 
percha and  copper,  bulk  for  bulk,  do  not  differ 
greatly,  the  problem  resolves  itself  into  the 
determination  of  the  smallest  outer  diameter 
which  can  be  employed. 
Let  r'=  total  resistance  of  aerial  line, 
p=    "  "  cable. 

k=    "      capacity  of  aerial  line, 
k=    "  "  cable 

Then  K  R  =  (k-\-a)  {r+p)..  . 

Let         D  =  diameter  of  dielectric  of  cable, 
x=         "  conductor       " 

a  b    ■ 

Then  p  = — and  £= 

x>  ,        D 


log£- 


where  a  and  b  are  constants. 
We  have,  therefore, 

K  R  = 


R-(*+,^)  (-+-*) 


log,  id 


PATHOLOGICAL    EFFECTS    OF   THE 
ELECTRIC  LIGHT. 

A  paper  by  a  German  medical  authority  upon 
the  pathological  effect  of  the  electric  light  is 
printed  in  the  IVi'ssens  }]roche/ischri/~l. 

The  glare  of  the  electric  light,  says  the  paper, 
exercises  a  deleterious  effect  upon  the  e>esight 
of  people  who  are  exposed  for  too  long  a  time 
to  its  action,  and  this  effect  is  proportional  to 
the  power  of  the  lamp.  It  might  be  thought 
that  the  injurious  effects  of  the  electric  light 
upon  the  eyes  are  due  to  the  fact  that  this  light 
contains  a  preponderance  of  chemical  rays, 
violet  and  ultra-violet,  but  this  is  not  the  case, 
for  the  eyes  are  not  similarly  affected  by  illumi- 
nations of  that  character.  According  to  the 
writer,  the  "tired"  sensation  in  the  optic  nerve 
and  the  local  inflammation  which  accompanies 
it,  are  both  due  to  the  fact  that  the  luminous 
waves  proceeding  from  a  powerful  electric  lamp 
are  of  very  great  intensity.  The  general 
svmptoms  induced  in  the  eyes  of  people  who 
have  been  exposed  to  the  glaie  of  unprotected 
lamps  for  too  long  a  time  are  :  (1)  Transient 
irritability  of  the  retina  ;  (2)  local  inflamma- 
tion ;  (3)  tears  and  "flashing"  of  light  before 
the  eye;  (4)  incipient  paralysis  of  the  eye. 
Usually,  people  experience  sensations  which  are 
analogous  to  those  which  are 'felt  when  par- 
ticles of  foreign  matter  are  present  beneath  the 
eyelid.  In  order  to  prevent  the  sight  being  per- 
manently injured,  it  is  necessary  to  adopt 
hygienic  shades,  though  these  do  not  act 
thoroughly  in  reducing  the  intensity  of  the  lumi- 
nous waves.  Rest  must  be  sought,  and  the 
pain  relieved  by  the  application  of  cold  water 
compresses.  When  the  pain  is  almost  unbear- 
able— a  calamity  frequently  suffered  by  those 
who  have  been  exposed  for  many  hours  per  day 
and  for  some  time  to  the  glare  of  powerful 
lamps — a  medical  man  may  relieve  it  by  the  in- 
jection of  cocaine  and  atropine.  The  French 
call  this  peculiar  malady  coups  de  soleil  eleclri- 
ques. 

In  a  New  Dress. — The  first  number  of  volume 
2  of  Whipple's  Reports  (October)  appeared  in  an 
enlarged  form  and  with  a  neat  and  attractive 
cover. 
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THE    ELECTRICAL    RESISTANCE     OF 
METALS* 


I  have  shown,  in  a  previous  communication 
(Com/les  Rendus),  how  the  determination  of  elec- 
trical resistance  can  be  turned  to  aca  unt  for  the 
study,  at  high  temperatures,  of  the  molecular 
transformations  of  metals.  I  propose  to-cay  to 
extend  the  applications  of  this  method  to  a  new- 
series  of  metals  and  alloys. 

The  metals  that  show  no  molecular  transform- 
ation before  fusion,  possess  electrical  resistances, 
the  variation  of  which  is  a  linear  function  of  the 
temperature.     Here  are  some  examp.es  : 

Resistance  in  ohms  of  wires  i  millimeter  in  dia- 
meter. 

Pt         o  140  -j-  0.00032;  1 

Pt  -j-  10  per  cent.  Rh.   0.335  4~  0.000350/ 

Cu        0.032  -j-  o.ocoioi  / 

Cu  -j-  10  per  cent.  Sn.  o  150  -j-  0.000109/ 
Cu -j-  20  per  cent.   Ni.   0.420  -j-  o.ccono/ 

Ag        0.023  +  0.000105 ' 

It  will  be  observed  that  copper,  si  verand  their 
alloys  have  an  incremental  co-efficient  that  is  to 
all  intents  identical,  amounting  to  about 
0.000105  ;  that  of  platinum  and  iis  alloys  is  three 
times  as  great.  Generally  speaking,  ihe  intro- 
duction ot  small  quaniit.es  of  foreign  substances 
into  a  metal  raises  its  resistance  cuive,  causing 
it  to  take  a  direction  parallel  10  its,  original  posi- 
tion. Silver  showed  an  in  eresting  peculiarity. 
On  being  heated  in  oxygen,  its  resistance  curve 
remained  perfectly  rectilinear,  its  mechanical 
properties  were  not  modified,  and  its  mehing 
point  was  found  to  be  945°,  given  by  M.  Vic  lie. 
When,  on  the  other  hand,  it  was  heated  in 
hydrogen,  all  its  piopert.es  were  mt  dified  after 
650°  ;  the  electiical  iesistance  increased  n  ore 
rapidly  than  in  ox\gen  :  the  metal,  after  cooling, 
was  extremely  fragile  ;  wires  .25  of  a  millimetre 
in  diameter  could  be  bent  without  being  b  oken. 
And,  lastlv,  the  melting  fell  to  91 5  °.  The  metal 
assumes  a  dull  appearance  simi'ar  to  thai  oc- 
casioned in  palladium  by  the  decomposition  of 
its  hydruret  (hydrure).  These  facts  sU  w  that 
silver  absorbs  hydrogen  at  ied  heat.  I  found 
that  the  quant. t\  of  hydrogen  absoiled  is  insuffi- 
cient to  form  a  definite  combination  and  that, 
after  cooling,  the  metal  does  not  retain  it  in  any- 
appreciable  quantity. 

.Many  metals  show,  like  i:on,  sudden  molecu- 
lar changes,  produced  at  certain  fixed  tempera- 
tures. At  these  temperatures  the  electrical 
resistances  undergo  no  change  on  passing  one 
of  these  points  of  transformation  as  it  does  at 
the  melting  points.  The  accompanying  curves 
give  different  examples  of  these  phenomena. 
They  were  most  clearly  shown  with  an  alloy- 
consisting  of  Cu  =  70,  Ni  =  18,  Fe  =  11.  The 
temperatures  at  which  molecular  transfo;  mat: 
occurred  were  found  to  be  for  the  three  follow- 
ing metals  : 

Zn.  Brass  containing  38  Alloy — Cu— Fe — Ni 

per  cent,  of  Zn. 


36oc 


720^ 


609° 


I  ascertained  directly  in  the  case  of  biass 
that  the  transformation  is  accompanied  by  a 
considerable  absoipiion  of  latent  heat. 

Some  alloys  show  progressive  molecular  trans- 
foration, reminding  one  cf  those  observed  in 
the  chemical  equilibrium  of  saline  solutions,  in 
solutions  of  salts  of  chromium,  of  chloride  of 
copper,  etc.  The  transformation  is  not  sudden, 
but  is  more  often  effected  within  ceitain  limits 
of  temperature.  '1  his  is  the  case  with  slight! v 
silicious  aluminium  bronze,  the  transformation 
ofwhich  takes  place  between  5500  and  6500. 
It  is  above  this  last  temperature  ihat  the  tem- 
pering of  the  metal  is  effected.  But  this  pecu- 
liarity is  shown  in  a  marked  degree  in  German 
silver  and  in  alloys  of  copper  and  nickel.  When 
these  alloys  are  heated,  their  resistance  de- 
ceases rapidly  between  3000  and  5000.  In 
©rderto  observe  this    phenomenon,  it  is  indis- 

*  M.    H.    Le   Chatalier,  in    the    London    Electrical 
Review. 


pensable  that  we  should  obtain  metal  that  has 
been  annealed  (recuit)  and  cooled  very  slowly. 
In  the  case  of  German  silver,  we  can  only  avoid 
its  being  almost  completely  tempered,  by  mak- 
ing the  fall  of  temperature  from  500°  to  300° 
occupy  several  hours.  The  transformation 
seems  also  to  be  impeded  by  the  presence  of 
small  quantities  of  foreign  matter  ;  in  any  case 
the  extent  of  the  transformation  varies  con- 
siderably indifferent  samples  of  metal,  and  may- 
even  be  altogether  absent,  as  in  the  case  of  the 
sample  of  copper  alloyed  with  20  per  cent,  of 
nickel  (Cu-Ni  20  to  100)  the  resistance  ofwhich 
was  given  at  the  beginning  of  this  note. 

The  following  figures  relate  to  three  samples 
chosen  from  among  a  dozen  that  were  tested  : 


ELECTRIC    LIGHTING  FOR  BEGINNERS.* 


200. 


300. 


400. 


* j. —                 400.               300.  TOO.  9OO. 

Cu  50  ,..0.465      0.480      0.505      0.520     0.51S  0.530  0.552 

Ni  24  -..0.495      0-513      °-527      0.525      °-5>8  0.530  0.552 

Zn  25  I.. 0.514       0.257       0.537      0.525      0.518  0.530  c.552 

33S  0.352  0.392 


Cu66  , 

Ni   11   -..0.2S5      0.30S      0.320      0.330 


Ni     ■ 

Zn  2;  1 

Ni  iS  !  --0-*85       °-4°7       °-50°       °-»Q2      °-475      0.473      0.490 

The  first  of  these  alloys  showed  the  most 
marked  transformation.  The  three  series  of 
measurements  were  taken  from  the  heating  of 
specimens  cooled  at  different  degrees  of  rapid- 
ity, and  consequently  unequally  tempered. 

These  experiments  give  the  reason  of  the  fact, 
already  observed,  that  standard  resistances  of 
German  silver  change  in  course  of  time  ;  the 
magnitude  of  their  resistance  increases.  This 
is  because  the  wires  employed  are  always  par- 


CURVES  SHOWING  RESISTANCE  OF  METALS. 

tially  tempered,  and  become  annealed  sponta- 
neously' under  the  influence  of  slight  variations 
of  temperature,  of  mechanical  action,  or  even 
of  the  weather  merely.  We  observe  with  wires 
of  tempered  steel  a  similar  spontaneous  anneal- 
ing action,  which  is  shown  by  a  variation  of  re- 
sistance of  a  contrary  sign. 

In  conclusion,  I  will  give  the  results  obtained 
with  alloys  of  iron  and  nickel.  Certain  of  these 
alloys  show,  on  being  heated  and  cooled,  differ- 
ent resistances,  i.  e.,  the  transformations  pro- 
duced by  the  elevation  of  temperature  are  not 
immediately  reversible  ;  they  do  not  take  place 
when  the  temperature  falls  again  until  it  is 
nearly  same  as  the  surrounding  atmosphere. 

Ii  will  be  observed  that  iron,  nickel  and  their 
alloys  show  at  temperatures  above  the  transform- 
ation point,  a  law  of  variation  of  electrical  re- 
sistance which  is  analogous  to  that  of  platinum 
and  its  alloys.  At  lower  temperatures,  on  the 
contiary,  the  rate  of  variation  is  infinitely  more 
rapid. 

Electricity  in  Mining. — An  interesting  elec- 
trical plant  will  be  installed  at  the  Gold  King 
Mine,  Telluride,  Col.  The  mine  is  situated  at 
the  top  of  a  mountain,  2,000  feet  high.  The 
cost  of  carrying  coal  thereto  for  operating  the 
mine  is  an  important  item  of  expense.  At  the 
foot  of  the  hill,  however,  is  a  waterfall,  and  it 
is  proposed  to  use  this  cheap  power  to  turn  the 
dynamos  to  furnish  electrical  energy,  which  will 
be  used  in  the  mining  operations. 

Competition. — Darlington,  S.  C. ,  is  the  scene 
of  lively  competition  between  electric  light 
companies,  for  the  privilege  of  erecting  a  plant 
in  that  town. 


by  the  editor. 


Fart  XII — Alternating  Current  Dynamos 
(concluded). 

231 — WThat  material  is  preferred  for  cores  of 
alternate  current  dynamos  armatures? 

Wood. 

232 — Why  is  wood  preferred  to  iron? 

Because  it  is  a  non  magnetizable  substance. 

233 — Is  iron  ever  used  for  the  core*  of   alter-,, 
nators  ? 

Yes  ;  to  a  limited  extent. 

234 — What  is  the  objection  to    iron  for  cores  ? 

The  objection  to  iron  is  that  it  becomes  heated 
by  the  incessant  reversal  of  polarityr. 

235 — Why  is  the  heating  of  iron  cores  detri- 
mental? 

Heating  of  cores  means  useless  expenditure 
of  energy. 

236 — What  is  the  principal  difficulty'  ex- 
perienced in  dealing  with   alternating  currents? 

Se.f  induction  of  solenoids  and  magnets. 

237 — How  is  the  self-induction  reduced? 

By  the  use  of  as  little  iron  as  possible  and! 
making  the  solenoids  large. 

23$— Is  copper  wire  always  used  for  arma- 
ture coils  ? 

No.  Copper  ribbon  or  bands  are  used  in 
some  machines. 

239 — In  what  class  of  machines  is  copper 
ribbon  used  for  the  armature  coils  ? 

In  machines  designed  to  generate  currents  of 
large  volume  and  low  electro-motive  force. 

240 — What  is  the  character  of  the  currents 
generated  in  an  armature  coil  of  fine  wire? 

Such  a  current  will  have  a  high  electro-motive 
force  and  small  volume. 

241 — How  many  revolutions  per  minute  do 
alternators  maker 

The  speed  varies  with  the  make  of  machine. 
Some  of  the  Westinghouse  dyrnamosare  run  at 
a  speed  of  1,100.  or  more  revolutions  per  min- 
ute, while  another  make  of  machine  runs  as  li>w 
as  180  revolutions. 

242 — Do  not  the  reversals  of  current  affect 
the  steadiness  of  the  light  ? 

No  ;  because  they  are  so  rapid  that  the  cur- 
rent is  practically  constant.  The  eye  is  not 
sensitive  enough  to  detect  the  rapid  changes. 

( To  be  contin  •■■■ . 


Electric  Light  Regulations.  — A  very  elaborate] 
set  of  regulations  have  been  drawn  up  by  the 
municipal  authorities  of  the  town  of  Hanover. 
On  the  recommendation   of  Prof.    F.  W.  K 
rausch,     the    Town    Council    voted    1,500, cool 
marks   at  the  end  of  last  year,  for  the  erection/ 
of  a   15,000  light  central  station.     The  Munici-j 
pality  are  undertaking  the  laying  of  the  mains  onf 
the  three-wire  system,   the  work  being  carried! 
out  by  Messrs.  Schuckert  and  Co.  Contractors  foil 
wiring   have   to   obtain   a   certificate   from  the] 
Town  Council,  and  these  certificates,  it  appe; 
can   only  be  obtained  by  those  firms  who  have! 
previously   carried  out  electric  light  work   in  aj 
satisfactory  manner.     These  certificates  are  liabla 
to  be  withdrawn,  and  the  holders  are  liable  fori 
compensation  to  the  town  for  any  damage  ari-ingj 
from  work  carried  out  in  a  faulty  manner.     Plana 
and  samples  have  to  be  submitted  before  thei 
work  is  commenced,   and  it  has  to  be  passed] 
by   a   municipal    inspector   before   connection 
may  be  made  to  the  town  mains. 

Nearing  its  End. — I  am  so  thoroughly  con-l 
vinced  that  electricity  is  the  coming  power  foil 
street  railways,  (except  on  heavy  grades  where] 
the  cable  is  situated),  said  President  Thomas 
Lowry,  in  his  address  before  the  recent  convention! 
of  the  American  Street  Railway  Association,  and 
that  it  will  prove  so  effective  as  a  means  of  rapidj 
transit  for  other  cities,  that  I  believe  this  is  thd 
last  convention  that  will  ever  seriously  c 
horses  for  the  operation  of  street  railways. 

•Cepyrighted. 
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THE    LONG    DISTANCE    TELEPHONE. 


An  interesting  fact  was  developed  at  a  recent 
conference  between  Mr.  A.  S.  Hibbard,  general 
manager  of  the  Long  Distance  Telephone,  and 
various  district  supeiintendents  of  that  company. 
The  figures  were  gone  over,  and  it  was  shown 
that  the  maintenance  averages  of  the  company's 
eldest  lines  were  higher  to-day  than  when  ihey 
were  first  built,  six  years  ago.  This  is  contrary 
to  the  usual  experience,  as  it  is  well-known  that 
telegraph  lines  deteriorate  instead  of  improve. 
In  the  case  of  the  Long  Distance  Telephone  lines, 
however,  this  remarkable  condition  of  the  pro- 
perty may  be  readily  understood  when  it  is 
remembered  that  the  lines  are  built  in  the  best 
manner  possible  at  the  beginning,  wiih  a  view 
to  getting  the  very  best  service  out  of  them  as 
long  a  period  as  possible.  It  naturally  happens 
in  the  case  of  any  new  line  that  at  the  beginning 
weak  points  will  develop.  The  Long  Distance 
Telephone  Company  watches  for  these,  and  as 
soon  as  anything  is  reported,  the  cause  of  the 
trouble  is  at  once  removed.  The  linemen  are 
stationed  not  more  than  30  or  40  miles  apart,  so 
there  is  in  consequence  no  delay  in  remedying 
any  defects  on  any  section  of  the  lines. 

Mr.  Hibbard  feels  proud  of  the  fact  that  his 
company  can  show  such  a  record  in  the  main- 
tenance of  its  property,  which,  he  justly  claims, 
is  superior  to  anything  before  attained  in  this 
direction,  and  when  it  is  remembered  that  the 
lines  under  his  supervision  are  in  better  condi- 
tion to-day  than  when  first  built,  it  is  not  diffi- 
cult to  understand  why  he  is  so  exultant. 

The  Long  Distance  Telephone  Company  has 
completed  its  lines  to  Harrisburg,  Pa.,  Elmira, 
Ithaca,  Dunkirk  and  Jamestown,  N.  Y. ,  and  the 
Erie,  Pa.,  office  will  be  opened  within  a  week. 
The  lines  are  now  being  built  in  that  city. 

The  line  now  in  the  course  of  construction 
between  Erie  and  Pittsburgh  will  be  opened 
about  the  first  of  the  new  year. 

It  is  the  Long  Distance  Telephone  Company's 
experience  that  hard  drawn  copper  wire  when 
properly  put  up  is  ten  times  better  than  ordi- 
nary wire,  as  to  general  efficiency. 

What  is  claimed  to  be  the  greatest  telephone 
line  in  existence  is  that  of  the 'Long  Distance 
Company,  which  runs  from  New  York  to  Bed- 
ford, a  distance  of  55  miles.  This  line  of  poles 
carries  70  wires  the  entire  distance,  and  this 
number  of  wires  is  three  times  greater  than  the 
next  largest  line  in  existence.  On  this  note- 
worthy line  there  are  not  less  than  3,905  miles 
of  wire.  This  line  is  composed  of  some  of  the 
eastern  and  western  trunk  lines.  At  Bedford  it 
is  divided,  some  of  the  wires  continuing  to  the 
eastern  States,  and  the  others  northward  and 
westward. 

The  company  uses  about  44  poles  to  the  mile 
•n  highways  as  well  as  in  towns  and  cities. 

The  Long  Distance  Telephone  Company  has 
30  wires  between  New  York  and  Philadelphia, 
with  a  total  length  of  3,000  miles. 


NEW  PUBLICATIONS. 


One  more  volume  of  the  Van  Nostrand  Science 
Series  has  just  been  put  before  the  public,  and 
its  subject  matter  is  of  such  popular  interest 
that  it  would  seem  that  the  book  has  been 
brought  out  at  the  right  time  to  supply  a  popular 
want.  The  title  of  the  book  is  "  Incandescent 
Electric  Lighting, "and  it  is  a  practical  descrip- 
tion of  the  Edison  system,  by  L.  H.  Latimer,  to 
which  is  added  a  section  on  the  design  and 
operation  of  incandescent  stations,  by  C.  J. 
Field,  and  a  piper  on  the  maximum  efficiency  of 
incandescent  lamps,  by  John  W.  Howell. 

A  general  explanation  of  incandescent  light- 
ing opens  the  book,  and  the  lamp  is  described 
and  illustrated.  This  is  followed  by  a  clear  and 
concise  description  of  the  Edison  three-wire 
system,  which  is  we'l  illustrated  in  all  its  parts. 
House  lighting  is  then  explained,  as  is  also  the 
Edison  meter  and  its  action. 


The  portion  of  the  book  referring  to  the  de- 
sign and  operation  of  incandescent  stations  is  of 
great  value,  showing,  as  it  does,  how  the  very 
best  results  may  be  obtained  in  the  operation  of 
such  a  station.  Various  steam  engines  of  the 
most  approved  types  for  electric  light  work  are 
compared  in  this  portion. 

The  la-t  section  of  the  book  is  devoted  to  a 
discussion  of  the  maximum  efficiency  of  incan- 
descent lamps.  It  is  liberally  illustrated  by 
diagrams  of  curves  showing  lamp  efficiencies 
under  various  conditions. 

The  book  entire  is  a  valuable  addition  to  the 
class  of  literature  to  which  it  belongs—/',  e.,  the 
exposition  in  clear  and  untechnical  language  of 
scientific  subjects.  If  the  object  of  the  book  is 
to  popularize  incandescent  electric  lighting,  we 
think  it  will  be  very  successful  in  its  mission,  as 
it  is  a  remarkably  well  written  and  timely  work. 
The  price  of  the  book  is  50  eents. 


FOREIGN  NOTES  OF  INTEREST. 


TELPHERAGE* 


Telpherage  is  a  distinct  and  special  applica- 
tion of  electricity  to  traction  particularly  suitable 
for  the  carriage  of  goods  over  rough  country 
where  the  cost  of  railways  is  too  great.  We  do 
not  suppose  that  it  is  likely  to  compete  with 
heavy  railways,  but  it  is  especially  applicable 
to  replace  heavy  cartage  where  the  cost  of  transport 
frequently  reaches  is.  per  ton  mile,  which  is 
many  times  the  cost  of  carrying  the  same  quan- 
tity on  a  telpher  line. 

Light  railways  have,  up  to  the  present  time, 
been  generally  erected  to  supersede  the  primitive 
method  of  carting  when  the  quantitiesto  be  carried 
reach  from  100  to  500  tons  per  diem.  The  cost 
of  a  light  railway  where  bridges,  embankments, 
and  cuttings  have  to  be  made  is  considerable, 
and  far  in  excess  of  the  cost  of  a  telpher  line  over 
the  same  country.  A  telpher  line  spans  rivers, 
crosses  roads,  bridges,  valleys,  and  generally 
accommodates  itself  to  the  smoothing  out  of  ex- 
cessive gradients  caused  by  the  rough  surface  of 
the  country,  and  even  when  the  whole  line  is 
erected  over  a  country  continually  rising  from 
end  to  end  of  the  line,  the  telpher  locomotive 
can,  with  facility,  be  made  to  haul  loads  up  gra- 
dients that  are  quite  impracticable  on  an  ordi- 
nary railway. 

Ingenious  devices  were  invented  by  the  late  Prof. 
F.  Jenkin,  and  broughtinto  practical  use,  to  enable 
the  train  to  travel  automatically  without  any 
driver  to  control  it,  and  a  telpher  train  so  equip- 
ped goes  along  the  level  and  ascends  gradients 
and  descends  gradients  at  approximately  the  same 
speeds,  and  with  a  delicacy  of  regulation  that  it 
would  be  hard  to  attain  driving  a  train  by  hand. 

It  is  the  essential  idea  of  telpherage  that, 
instead  of  carrying  heavy  unit  loads  as  in  a  rail- 
way and  running  but  few  trains  a  day  to  do  the 
work,  the  unit  loads  carried  should  be  small  and 
the  trains  should  follow  each  other  frequently. 
As  the  trains  move  across  miles  of  country  unat- 
tended by  a  driver,  and  as  the  speed  of  any  one 
train  might  be  greater  than  that  of  the  one  in 
front,  it  is  necessary  to  have  a  system  of  block- 
ing that  shall  be  absolutely  certain,  and  here 
electricity  lends  itself  splendidly  to  the  object  to 
be  achieved. 

With  a  steam  locomotive,  the  most  that  can 
be  done  to  stop  it  is  to  shut  off  the  steam  from 
he  cylinders,  but  in  an  electric  locomotive  it  is 
possible,  so  to  speak,  to  remove  the  fire  from  the 
fire-box  and  the  steam  from  the  boiler,  leaving 
the  locomotive  perfectly  inert,  and  in  arrang- 
ing a  block  system  on  a  telpher  line  the  train  in 
front  is  arranged  to  completely  cut  off  the  cur- 
rent from  the  section  behind  it,  so  that  if  the  next 
train  should  run  into  this  section  it  immediately 
loses  all  power  of  proceeding  until  the  train  in 
front  has  moved  into  a  section  further  on  ;  and 
thus  all  possibility  of  accidents  by  collision  are 
completely  removed. 

'Abstract  of  paper  by  E.  Manville  and  J.  G.  Slatter,  read 
at  Edinburgh  International  Exhibition  before  the  Royal 
Scottish  Society  of  Arts. 


Pipes  for  gas,  water  and  electric  cabks,  made 
of  paper,  have  recently  been  exhibited  in  Vienna. 
The  wiuth  of  the  paper  is  equal  to  the  length  of 
a  given  pipe.  The  paper  runs  first  through 
molten  asphalt  and  is  rolled  upon  a  mandril  of 
wood,  the  size  of  which  determines  the  inside 
diameter  of  the  pipe.  When  cool,  the  mandril 
is  removed,  and  the  inside  of  the  tube  covered 
with  a  kind  of  enamel,  the  composition  of  which 
is  kept  secret.  The  outside  is  covered  with  a 
bituminous  lacquer  and  sand.  It  is  stated  that  a 
pipe  of  2  centimetres  thickness  of  material  stands 
an  internal  pressure  of  1,000  kilogrammes. 

A  committee,  appointed  by  the  Belgian  Ministry 
of  War,  has  been  making  trials  at  the  works  of 
the  "Soei£te  de  la  Meuse"  withthe  new  armoured 
electric  light  towers,  designed  for  the  forts  along 
the  Meuse.  These  are  steel  turrets,  intended  as 
a  protection  to  the  projectors  and  the  men  in 
charge  of  them.  The  light  is  furnished  by  a 
very  powerful  self-focussing  arc  lamp,  the  current 
for  which  is  obtained  from  a  dynamo  driven  by 
a  gas  engine. 

Although  the  Swedish  telephonic  system  is 
probably  unrivalled,  the  Swedish  engineers 
evidently  do  not  mean  to  rest  on  their  laurels. 
The  Swedish  Government  has  placed  a  sum  of 
1,600  kr.  at  the  disposal  of  the  State  telegraphs, 
asking  them  to  send  a  suitable  mm  to  Holland, 
England,  and  America,  in  order  to  see  whether 
any  improvement  has  recently  been  made  in 
telephones. 

The  Glasgow  Committee  of  the  Mutual  Tele- 
phones Company,  Limited,  has  decided  to  adopt 
the  metallic  system  for  Scotland,  so  as  to  enable 
subscribers  to  speak  over  long  distances,  as,  for 
instance,  between  Glasgow  and  Manchester  and 
London.  The  new  system  is  proposed  to  be 
inaugurated  with  the  new  year. 

The  German  Post  Office  officials  have  been 
experimenting  with  the  North  Sea  cable,  75 
kilometres  long,  between  Heligoland  and  Cux- 
haven,  to  test  the  possibility  of  using  submarine 
cables  of  considerable  length  for  telephonic  pur- 
poses. The  results  have  been  very  favorable, 
distinct  communication  having  been  obtained 
at  both  ends. 

At  a  recent  meeting  of  the  Paris  Academy  of 
Sciences,  M.  Serullas  read  a  paper  on  the 
Isonandra  Gutla.  The  author  gives  an  account 
of  this  plant,  both  as  to  its  discovery  and  as  to 
the  growth  of  certain  varieties.  Some  interesting 
information  with  regard  to  the  employment  of 
gutta  percha  for  industrial  and  commercial  pur- 
poses is  also  given. 

The  use  of  Tudor  accumulators  in  Germany 
has  been  greatly  extended  during  the  past  few 
years.  So  much  has  this  been  the  case  that  the 
makers.  Messrs.  MiiUer  and  Einbeck,  of  Hagen, 
resolved  to  open  branch  works  in  Austria,  and 
the  accumulator  factory  of  Messrs.  Getz  and 
Odendall  has  just  been  acquired  for  that  purpose . 

The  driver  of  one  of  the  accumulator  cars  on 
the  Bristol  road  line  Birmingham,  lost  control 
of  it  while  descending  an  incline  recently,  but 
the  car  was  ultimately  pulled  up  before  any 
mishap  occurred. 

The  Telegraph  Administrations  of  Greece, 
Sweden  and  Switzerland  have,  following  the  lead 
of  France,  adopted  the  bi  metallic  "Martin"  wires 
for  their  telegraph  and  telephone  systems. 

An  important  test  of  the  capabilities  of  the 
Berthon  telephone  to  work  on  telegraph  wires  is 
about  to  be  made  on  the  railway  telegraph  wires 
between  Perth  and  Inverness,  England. 

Messrs.  Siemens  Bros,  and  Co.  of  London, 
have  secured  the  contract  for  manufacturing  the 
4-cored  cable  to  be  use  for  telephoning  across 
the  Channel. 

The  Lichterfelde  Electric  Railway,  the  oldest 
in  the  world,  has  been  extended  to  the  Potsdam 
Railway  station  and  opened  for  traffic. 
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THE    ELECTRIC    ACE. 


ELECTRIC  LIGHTING  REGULATIONS. 


In  the  regulations  issued  by  the  London 
Board  of  Trade  for  securing  the  safety  of  the 
public,  and  for  ensuring  a  proper  and  sufficient 
supply  of  electrical  energy,  there  is  much  that  is 
interesting  to  American  electric  light  managers. 
We  give  herewith  a  few  of  the  regulations  which 
will  enable  a  comparison  with  American  practice 
in  like  lines. 

The  expression  "pressure"  means  the  differ- 
ence of  electrical  potential  between  any  two 
conductors  through  which  a  supply  of  energy  is 
given,  or  between  any  part  of  either  conductor 
and  the  earth  ;  pressure  on  any  alternating  cur- 
rent system  being  taken  to  be  the  equivalent  of 
pressure  on  a  continuous  current  system  when 
it  produces  an  equal  heating  effect  if  applied  to 
the  ends  of  a  thin  stretched  wire  or  carbon  fila- 
ment ;  and — 

(a.)  When  the  conditions  of  the  supply  are 
such  that  the  pressure  cannot  at  any  time  exceed 
300  volts,  if  continuous,  or  the  equivalent  of  150 
rolts,  if  alternating,  the  supply  shall  be  deemed 
a  low  pressure  supply. 

(b. )  When  the  conditions  of  the  supply  are 
such  that  the  pressure  may  exceed  the  limits  of 
a  low  pressure  supply,  but  cannot  exceed  3,000 
volts,  or  the  equivalent  of  3,000  volts,  whether 
continuous  or  alternating,  the  supply  shall  be 
deemed  a  high  pressure  supply. 

(c. )  When  the  conditions  of  the  supply  are 
such  that  the  pressure  may  on  either  system 
exceed  3,000  volts,  or  the  equivalent  of  3,000 
volts,  the  supply  shall  be  deemed  an  extra  high 
pressure  supply. 

Mains,  service  lines,  and  other  conductors  and 
apparatus  are  referred  to  as  low  pressure,  high 
pressure,  and  extra  high  pressure  mains,  &c, 
according  to  the  conditions  of  the  supply  deliv- 
ered through  the  same  or  particular  portion 
thereof. 

The  maximum  working  current  shall  not  be 
sufficient  to  raise  the  temperature  of  the  conduc- 
tors or  any  pans  thereof  to  such  an  extent  as  to 
materially  alter  the  physical  condition  or  specific 
resistance  of  the  insulating  covering,  if  any,  or 
in  any  case  to  raise  such  temperature  to  a  greater 
extent  than  300  of  Fahrenheit's  thermometer  ; 
and  efficient  automatic  means  shall  be  provided 
which  will  render  it  impossible  for  this  maximum 
working  current  by  anv  accident  to  exceed  such 
limit  to  the  extent  of  50  per  centum,  even  for 
short  intervals  of  time  :  and  special  care  shall 
be  taken  that  the  cross  sectional  area  and  con- 
ductivity at  joints  are  sufficient  to  avoid  local 
heating,  and  that  the  joints  are  protected  against 
corrosion. 

Where  any  high  pressure  conductors  are  laid 
in  subways,  or  in  the  same  conduits  with  any 
low  pressure  conductors,  they  shall  be  com- 
pletely enclosed  in  strong  metalic  casing  effici- 
ently connected  to  earth. 

Where  any  high  pressure  conductor  is  laid 
within  a  less  distance  than  18  inches  from  any 
low  pressure  conductor  or  from  the  surface  of 
the  ground,  or  where  any  low  pressure  conduc- 
tor is  laid  within  the  above  mentioned  distance 
from  any  previously  laid  high  pressure  conduc- 
tor, efficient  means  shall  be  taken  to  render  it 
impossib'.s  that  the  low  pressure  conductor  or  the 
surface  of  the  ground  shall  become  electrically 
charged  by  any  leakage  from  or  defect  in  the 
high  pressure  conductor. 

Every  high  pressure  conductor  shall  be  con- 
tinuously insulated  with  a  durable  and  efficient 
material  which  shall  be  protected  on  the  outside 
against  injury  or  removal  by  abrasion,  and  every 
such  conductor  shall  be  tested  for  insulation 
after  having  been  laid  in  position  and  before  any 
joints  for  service  line  are  made.  The  insulation 
resistance  under  these  conditions  shall  not  be  less 
in  any  section  of  the  conductor  than  at  the  rate 
100,000  ohms  per  mile  for  every  volt  of  pressure 
of  the  supply  under  a  testing  pressure  of  at  least 
100  volts,  and  the  undertakers  shall  duly  record 
the  results  of  the     ests  of  each  conductor,   or 


sect  on  of  a  conductor,  and  at  all  times  permit 
an  electric  inspector  to  examine  and  take  copies 
of  .-uch  record. 

The  insulation  resistance  of  any  complete 
circuit  us  d  for  high  pressure  supply,  including 
all  aevices  for  producing,  consuming,  or  measur- 
ing energy,  connected  to  such  circuit,  shall  be 
such  that  should  any  pan  of  the  circuit  be  put  to 
earth  through  a  resistance  of  2, coo  ohms,  the 
leakage  current  shall  not  exceed  0.04  ampere  in 
the  case  of  continuous  currents,  or  0.02  ampere 
in  the  case  of  alternating  currents. 

All  conduits  used  as  receptacles  for  conduc- 
tors shdl  be  constructed  of  durable  material,  and 
of  ample  strength  to  resist  any  pressure  due  to 
heavy  traffic  or  other  forces  to  which  they  may 
be  expected  to  be  subjected. 

Where  the  conductors  in  any  conduit  are  not 
continuously  insulated,  adequate  piecautions 
shall  be  taken  to  ensure  that  no  accumulation  of 
water  shall  take  place  in  any  part  sufficient  to 
raise  the  level  of  the  water  into  contact  with  the 
conductors. 

All  conduits  for  conductors  constructed  in 
streets  in  which  gas  mains  are  also  laid,  shall  be 
efficiently  protected  against  an  accumulation  of 
gas. 

All  street  boxes  shall  be  efficiently  protected 
against  an  accumulation  of  gas  or  water,  and 
theircovers  so  secured  thatthey  cannot  beopened 
except  by  means  of  a  special  appliance. 

Where  the  general  supply  of  energy  is  a  high 
pressure  supply,  and  transforming  apparatus  is 
installed  on  the  consumer's  premises,  connected 
to  the  distributing  mains  by  high  pressure  ser- 
vice lines,  and  to  the  consumer's  terminals  by 
low  pressure  service  lines,  the  whole  of  the  high 
pressure  service  lines,  conductors,  and  appara- 
tus, including  the  transforming  apparatus  itself, 
so  far  as  they  shall  be  on  the  consumer's  prem- 
ises, shall  be  completely  enc'osed  in  solid  walls, 
or  in  strong  metal  casing  efficiently  connected 
to  earth,  and  securely  fastened  throughout. 

All  terminals,  low  pressure  service  lines,  or 
other  apparatus,  between  the  transforming  ap- 
paratus or  other  source  of  supply  and  the  con- 
sumer's terminals,  so  far  as  they  shall  be  on  the 
consumer's  premises,  shall  be  completely  en- 
closed in  insulating  cases  or  coated  with  insulat- 
ing material  in  such  a  manner  that  no  part  of 
them  can  be  touched  by  any  person  without  the 
removal  of  such  case  or  coating,  and,  wherever 
exposed,  shall  be  efficiently  protected  against 
injury  to  the  insulation. 

An  cerial  conductor  shall  not  in  any  part 
thereof  be  at  a  less  height  from  the  ground  than 
20  feet,  or  where  it  crosses  a  street,  35  feet,  01 
within  7  feet  of  any  building  or  erection  other 
than  a  support  for  the  conductor,  except  where 
brought  into  a  building  for  the  purpose  of 
supply. 

Every  aerial  conductor  shall  be  attached  to 
supports  at  intervals  not  exceeding  200  feet 
where  the  direction  of  the  conductor  is  straight, 
or  150  feet  where  this  direction  is  curved,  or 
where  the  conductor  makes  a  horizontal  angle  at 
the  point  of  support. 

Where  any  aerial  conductor  crosses  a  street, 
the  angle  between  such  conductor  and  the  di- 
rection of  the  street  at  the  place  of  such  crossing 
shall  not  be  less  than  6oQ,  and  the  spans  shall  be 
as  short  as  possible. 

Every  high  pressure  aerial  conductor  shall  be 
continually  insulated  with  a  durable  and  efficient 
material  to  be  approved  by  the  Board  of  Trade 
to  a  thickness  of  not  less  than  one-tenth  part  of 
an  inch,  and  in  cases  where  the  extreme  differ- 
ence of  potential  in  the  circuit  exceeds  2,000 
volts,  the  thickness  of  insulation  shall  not  be 
less  in  inches  or  parts  of  an  inch  than  the  num- 
ber obtained  by  dividing  the  number  expressing 
the  volts  by  20,000.  This  insulation  shall  be 
further  efficiently  protected  on  the  outside 
against  injury  or  removal  by  abrasion.  If  this 
protection  be  wholly  or  partly  metallic  it  shall 
be  efficientlv  connected  to  earth. 

The    material   used  for  insulating    any  high 


pressure  aerial  conductor  shall  be  such  as  shall 
not  be  liable  to  injurious  change  of  physical 
structure  or  condition  when  exposed  to  any 
temperature  between  the  limits  of  o°  and  1500 
Fahr. ,  or  to  contact  with  the  ordinary  atmos- 
phere of  towns  or  manufacturing  districts. 

The  undertakers  shall  not  permit  any  aerial 
conductor  to  remain  erected  after  it  has  ceased 
to  be  used  for  the  supply  of  energy,  unless  they 
intend  within  a  reasonable  time  again  to  take  it 
into  use. 

TEMPERATURE  ERROR  IN  VOLTMETERS. 


In  an  article  on  the  elimination  of  the  tem- 
perature error  in  voltmeters,  L Electricien  says  : 

In  all  voltmeters  based  upon  e  ectro-magnetic 
action,  the  current  pissing  through  the  bobbin 
depends  on  the  difference  of  potential  to  be 
measured,  and  on  the  resistance  of  this  bobbin. 
If  this  resistance  is  increased  by  heating,  the  in- 
strument is  retarded,  and  if  when  it  has  been 
calibrated  the  heating  caused  by  a  great  differ- 
ence of  po'.ential  pro  Jucing  a  continuous  cur- 
rent in  the  bobbin  has  been  taken  into  account, 
the  voltmeter  can  only  give  exact  indications  on 
condition  that  practically  the  same  voltage  is  al- 
ways maintained  at  the  terminals.  In  order  to 
remedy  this  inconvenience  .Dr.  Kahle  has  con- 
ceived a  method  of  winding  the  bobbins  of  volt- 
meters, which  renders  their  indications  inde- 
pendent of  the  temperature.  The  result  is 
obtained  by  winding  the  bobbin  with  two 
parallel  wires  acting  in  opposite  directions.  The 
principal  wire  magnetizes,  and  the  secondary 
wire  demagnetizes  the  core  of  the  voltmeter  ; 
but  as  the  auxiliary  wire  has  a  greater  resistance 
than  the  principal  wire,  the  magnetizing  action 
predominates.  By  taking  for  the  principal  wire 
a  metal  whose  coefficient  of  temperature  is 
higher  than  that  of  the  secondary  wire,  we  can 
easily  see  that  a  rise  in  temperature  reduces 
both  the  magnetizing  action  of  the  principal  cir- 
cuit and  th-  demagnetizing  action  of  the  sec- 
ondary circuit.  In  order  that  the  resulting 
electro-magnetic  effect  may  remain  the  same,  it 
is  necessary  that  the  difference  between  the  two 
ampere  turns  of  the  two  bobbins  should  be  the 
same  for  all  temperatures,  a  result  which  is  ob- 
tained when  the  ratio  of  the  two  windings  is 
the  same  as  that  of  their  coefficients  of  tempera- 
ture. 

It  is  evidently  advantageous  to  employ  for  the 
principal  wire  a  metal  of  low  specific  resist- 
ance, and  for  the  auxiliary  winding  one  of  high 
specific  resistance.  As,  however,  the  coefficient 
of  temperature  of  good  conductive  metals  is 
generally  somewhat  high,  and  that  of  bad  con- 
ductors rather  too  low,  the  condition  indicated 
above  for  establishing  a  system  of  compensa- 
tion cannot  be  fulfilled  without  an  accessory  ar- 
rangement, which  consists  in  establishing  an  ex- 
ternal resistance,  the  coefficient  of  temperature  of 
which  is  not  verv  high,  in  series  with  the  princi- 
pal wire.  Dr.  Kahle  has  constructed,  on  these 
principles,  voltmeters  whose  indications  remain 
quite  independent  of  the  temperature. 


Electric  Railway  Statistics. — One  hundred 
and  eighty-five  cities  have  287  electric  lines. 
Boston  has  312  electric  motor  cars  using  single 
overhead  trolley  system  ;  St.  Louis,  207  ;  Ro- 
chester, 200;  Pittsburg,  170;  Cleveland,'  162; 
Minneapolis,  no;  St.  Paul,  88  ;  Cincinnati,  77; 
Nashville,  61  ;  Davenport,  la.,  60;  Milwaukee, 
55  ;  Richmond,  45  ;  Utica.  30  ;  Scranton,  Penn., 
20  ;  Albany,  16  ;  Syracuse,  10,  etc.  The  sys- 
tems represented  are  Edison  or  Sprague,  Thom- 
son-Houston, Short  and  Westinghouse,  all  single 
trolley  overhead  Four  to  ten  storage  battery 
cars  are  run  on  Fourth  avenue  line,  New  York. 
Two  storage  battery  carsare  run  on  the  Beverly  A 
Danvers  road,  and  two  were  running  in  Provi- 
dence, but  are  not  now  ;  six  in  Dubuque,  la. 
Thomson-Houston  have  130  lines  and  1,630  mo- 
tors ;  Edison,  108  lines,  1,460  motors:  Short, 
10  lines,  273  motors. 
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OS    THE     PROTECTION     OF     BUILDINGS 
FROM    LIGHTNING.* 


Considerable  uncertainty  is  reputed  to  exist 
amongst  architects  and  others  who  are  occa- 
sionally called  upon  to  erect  lightning  conduc- 
tors. I  have  hid  quite  recently  two  cases  illus- 
trative of  this  suspected  uncertainty  brought 
forcibly  to  my  notice. 

The  first  case  occurred  in  connection  with 
this  Exhibition.  The  electrical  and  lighting 
committee  decided  that  both  the  old  and  the  new 
systems  of  protection  should  be  illustrated  prac- 
tically ;  so  the  chimney  of  the  boiler-house  was 
ordered  to  be  protected  by  a  stranded  copper 
rope  of  the  ordinary  type,  and  the  minarets  of 
the  main  building  by  iron  wire,  according  to  a 
design  kindly  furnished  by  Dr.  Oliver  Lodge. 
The  erection  of  the  chimney  proceeded  with 
unexpected  celerity,  and  when  the  committee 
went  to  specify  the  precautions  they  wished  to 
have  observed  in  earthing  the  conductor  they 
were  informed  that  the  conductor  was  up,  earthed, 
and  finished.  The  builder  assured  them  that  it 
was  "all  right ;"  but  appreciating  the  ridiculous 
figure  that  would  be  cut  by  an  electrical  com- 
mittee were  a  chimney  under  their  special  care 
struck  and  injured,  it  was  resolved  to  do  violence 
to  the  builder's  feelings  and  dig  up  his  earth. 
It  was  found  that  the  end  of  the  conductor  was 
only  a  few  inches  below  the  surface,  and  was 
loosely  embedded  in  builder's  debris.  This  was 
the  first  case,  and  was  detected  and  remedied  in 
time.  The  second  was  only  revea'ed  by  an 
actual  visitation  of  lightning. 

Last  month,  during  a  severe  thunder  storm, 
and  while  it  was  raining  very  heavily,  the  in- 
mates of  a  house  were  startled  by  a  tremendous 
report.  The  house  is  peculiarly  situated,  being 
erected  on  the  slope  of  a  rocky  hill,  about  600  ft. 
above  the  base  and  some  1,000  ft.  below  the 
summit.  It  is  fitted  with  the  electric  light,  all 
the  leads  being  within  the  building.  A  tele- 
phonic connection  exists  with  the  stables  in  the 
valley  below,  some  1,000  yards  distant ;  it  con- 
sists of  two  copper  wires  thickly  insulated  with 
gutta-percha,  which  are  used  as  a  metallic  cir- 
cuit. They  are  underground  the  whole  way, 
being  laid  in  a  wooden  box  buried  in  a  trench, 
except  at  one  point,  when  they  cross  astream, 
in  an  iron  pipe  laid  in  its  bed.  When  the  flash 
occurred,  light  was  seen  in  almost  every  room 
of  the  house.  A  flame  appeared  around  the 
kitchen  grate.  The  housekeeper  heard  a  faint 
rustling  sound  in  the  direction  of  one  of  the 
electric  lamps,  and  was  immediately  conscious 
of  a  blaze  of  light,  which  seemed  to  dart  from 
the  lamp  to  the  grate.  A  ball  of  fire,  of  a  deep 
red  color,  was  seen,  and  a  dazzling  light  of  no 
defined  shape  appeared  to  play  for  an  instant 
over  the  wall  paper ,  which  is  embossed  with 
metal.  At  the  stables  a  ball  of  fire,  of  a  white 
color,  about  the  size  of  a  cricket  ball,  appeared 
in  the  middle  of  the  room,  and  inrtantly  ex- 
ploded with  a  report.  An  examination  showed 
that  the  safety  fuses  of  the  electric  light  system 
melted.  The  hinged  door  of  the  box  containing 
them,  which  was  about  4  ft-  from  the  telephone  on 
the  same  wall,  was  knocked  off  and  thrown  to  a 
distance.  It  was  much  scorched  inside.  The 
telephone  wires  were  fused  in  three  different 
places,  once  in  the  iron  pipe  in  the  bed  of  the 
stream,  once  midway  between  the  stream  and 
the  stables,  and  once  a  few  yards  on  the  house 
side  of  the  stream.  At  the  second  place  the 
wooden  boxing  was  completely  destroyed  for 
about  6  in.  ;  at  the  third  its  bottom  only  was 
knocked  out.  In  the  stables  the  boxing  was 
blown  off  the  wall,  but  the  wires  escaped  injury, 
as  did  the  te'ephones  at  both  ends.  Where  fused, 
the  wires  presented  a  sharpened  or  pointed  ap- 
.  peirance  on  the  sections  furthest  from  the 
house,  and  a  rounded  shape  on  those  neaiest  it. 
At  the  moment  of  the  discharge  two  bullocks 
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gra?ing  in  the  fields  were  struck  dead.  This 
tends  to  substantiate  what  has  often  been  as- 
serted, that  lightning  discharges  frequently,  if 
not  invariibly,  are  double  ;  that  at  the  moment 
a  flash  takes  place  from  clouds  to  earth  at  one 
place  another  ascends  from  earth  to  clouds  at 
another,  a  phenomenon  to  which  the  name  of 
ba:k  or  return  stroke  has  been  given. 

The  house  is  largely  roofed  with  lead,  and  has 
several  iron  spires  which  are  in  contact  with  the 
lead.  The  highest  spire  was  found  to  be  bulged 
and  blackened  at  the  junction  of  the  iron  with 
the  lead.  There  are  numerous  metal  drain 
pipes  down  the  walls  for  carrying  off  the  rain- 
water. These  are  in  contact  with  the  lead  work 
of  the  roof  above  ;  but  no  provision  is  made  for 
earthing  them  below.  When  I  add  that  there  is 
no  lightning  conductor,  and  that  the  house  is 
built  on  a  thin  layer  of  soil  covering  rock,  it 
will  be  seen  that  all  the  elements  necessary  for  a 
first-class  catastrophe  were  present.  The  ab- 
sence of  a  conductor  was  accounted  for  by  say- 
ing that  when  the  house  was  built  the  architect 
stated  that  one  was  unnecessary.  When  tele- 
phone wires,  and  especidly  metallic  circuits, 
are  taken  into  a  building  they  should  be  fitted 
as  near  the  point  of  entry  as  possible  with  a 
good  lightning  discharge.  This  necessity  I 
recognized  several  years  ago  as  a  consequence 
of  more  than  one  accident,  since  when  all 
metallic  circuits  constructed  by  the  National 
Telephone  Company  have  been  so  fitted.  Such 
a  discharger,  costing  only  a  few  pence,  would  in 
all  probability  have  shunted  the  lighting  to 
earth,  and  the  inmates  of  the  house  might  not 
have  even  been  aware  that  a  discharge  had  taken 
place.  Telephones  working  with  an  earth 
return  do  not  require  such  care  as  metallic  cir- 
cuits. 

I  recommend  iron  wire  because,  for  the  theo- 
retical reasons  adduced  by  Prof.  Hughes  and 
Dr.  Oliver  Lodge,  iron  is  now  widely  admitted 
to  be  as  effective  as  copper  for  currents  apper- 
taining to  the  character  of  lightning.  When  the 
greatest  use  nas  to  be  made  of  a  certain  sum  I 
consider,  theoretical  reasons  apart,  that  it  is  be- 
yond comparison  wiser  to  invest  that  sum  in  six 
or  eight  iron  conductors  than  in  one  or  two 
copper  ones.  Copper  would  he  preferable  on 
account  of  its  greater  durability  when  buried  ; 
but  still,  galvanized  iron  will  endure  for  years 
when  so  treated. 

To  secure  immunity  from  lightning,  certain 
invariab  e  precautions  have  to  be  taken  in  all 
cases.  These  are  specially,  firstly,  having  at 
least  one  me;al  po  nt — multiple  points  are  much 
better — in  as  perfect  connection  with  the  earth 
as  possible,  preferably  by  several  paths,  raised 
above  all  stone,  wood,  and  other  non-conduct- 
ting  portions  of  the  building.  These  points 
should  be  preferably  over  or  quite  close  to  the 
chimneys,  unless  wire  cages  are  provided 
specially  for  them.  Secondly,  connecting  all 
pipes,  grates,  bell-wires  and  other  masses  of 
metal  in  the  house  to  the  conductors,  preferably 
by  means  of  soldered  connections  ;  when  this 
cannot  be  managed,  as  with  light  and  telephone 
leads,  then  by  providing  a  small  air  space 
across  which  the  discharge  may  jump  harm- 
lessly. Thirdly,  by  securing  a  good  earth. 
When  a  house  is  built  on  rock,  or  on  a  thin 
stratum  of  soil  over  rock,  or  on  chalk,  this  point 
req  tires  special  attention  and  study.  Where 
gas  and  water  pipes  exist  they  should  be  joined 
to  the  conductors  both  above  and  below  the 
ground,  and  gas  and  water  meters  should  be 
bridged  bv  soldered  No.  5  wire.  Even  when 
water  pipes  exist,  Dr.  Lodge  considers  it  better 
to  provide  a  separate  earth  for  the  conductor, 
also  attaching  it  to  the  pipes;  but  this  is  a  re- 
finement I  have  not  myself  adopted  when  good 
water  mains,  always  full,  and  jointed  with  lead, 
have  been  at  hand. 

In  conclusion,  I  am  able  to  show  you  some 
effects  of  a  recent  lightning  storm,  which  empha- 
sizes the  necessity  of  having  the  highest  point 
of  any  structure  earthed.  Last  month  a  tele- 
phone wire  erected  on  the  tops  of  poles  between 


Murtle  and  Cults  in  Aberdeenshiie  was  struck. 
The  wire  was  out  of  u?e,  and  was  insulated  at 
both  ends,  so  that  the  lightning  found  no  vent 
at  the  extremities.  It  accordingly  struck  through 
the  solid  porcelain  insulators  to  the  iron  bolts 
su:  porting  them,  and  jumped  thence  to  the 
earth  wire,  which  was  stap'ed  up  the  poles  to 
within  an  inch  or  two  of  the  bolts.  It  shattered 
the  insulators  on  the  1st,  2d,  7th,  15th  and  35th 
poles,  counting  from  Murtle.  At  three  of  the 
po!es  the  wire,  No.  18  B.W.G.  silicum  bronze, 
was  fused,  and  at  the  foot  of  one  pole,  the  eanh 
was  disturbed  and  the  grass  burnt.  Three  of 
the  insulators,  with  fragments,  are  on  the  table 
before  you  ;  the  others  were  reduced  entirely  to 
small  pieces,  many  of  which  could  not  be  found. 
On  one  of  those  before  you  a  metallic  deposit 
from  the  fused  wire  is  distinctly  visible.  Had 
each  pole  carried  an  eanhed  point  rai-ed  above 
the  topmost  wire,  the  discharge  would,  almost 
to  a  certainty,  have  neglected  the  path  of  far 
higher  resistance  through  the  wire  and  porcelain 
and  all  the  damage  would  have  been  aveited. 
This  is  a  weak  point  in  our  telegraphic  practice 
common  to  post  office,  railway,  and  telephone 
companies,  and  one  which  I  have  raised  my 
voice  against  for  a  good  many  years  past.  It  is 
a  curious  question  what  the  precise  nature  of 
the  force  is  that  splits  porcelain  in  the  manner 
shown.  The  destruction  of  trees  and  telegraph 
poles  by  lightning  has  been  attributed  to  the 
sudden  generation  of  s'eam  in  the  pores  of  wood 
due  to  the  heat  of  the  discharge  or  expansion  by 
the  heat  of  the  air  \\h  ch  the  wood  contains;  but 
in  porcelain  their  is  neither  moisture  nor  air,  yet 
as  you  see,  when  it  chances  to  inteivtne  in  the 
path  of  the  lesst  resistance,  that  does  not  pre- 
vent it  from  being  split  up  and  utterly  destroyed. 
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BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Oct.   30,  1890. 

The  work  of  laying  the  track  for  the  electiic 
street  railway  on  Central  street,  Milford,  will 
commence  this  week.  It  is  expected  that  the 
route  will  be  completed  and  cars  running  by 
Dec.  1st. 

It  takes  3,000  pounds  of  mica  to  supply  the 
weekly  demand  for  manufactuie  in  the  1  homson- 
Houston  factories.  About  500  barrels  of  nica 
scraps  are  shipped  away  weekly  to  be  manufac- 
tured into  material  for  insulation. 

Work  in  changing  the  Annisquam  extension 
of  the  horse  railway,  from  the  double  to  the 
single  trolley  system,  is  progressing,  the  under- 
ground wire  being  laid  hom  the  Annisquam  ter- 
minus to  the  Bab-on  Farm,  at  Riverdale. 

There  are  to-day  a  little  over  2,600  men  in  the 
Thomson- Houston  factories.  An  average  of  ico 
are  hired  weekly.  The  men  are  secured  from 
all  directions,  the  Lynn,  Boston  and  New  York 
papers  being  used  as  mediums  for  advertising 
for  help.  At  present  skilled  machinists  are  in 
demand.  A  force  of  very  heavy  men  will  be 
required  for  the  new  factory  L. 

The  subject  ofan  electric  road  is  being  agitated  in 
Bridgewater  at  present,  to  run  between  Middle- 
boro,  Bridgewater  and  West  Bridgewater.  It  is 
claimed  that  such  a  line  is  a  necessity,  and  would 
be  patronized  so  generously  as  to  enable  the 
payment  of  a  dividend  the  first  year.  The  pro- 
jectors of  the  line  cite  as  a  successful  one  that 
of  the  Plymouth  and  Kingston  road.  Although 
the  road  is  known  by  that  name,  yet  its  line  ter- 
minates a  mile  this  side  of  Kingston  village,  and 
it  is  wholly  dependent  in  local  travel  in  Ply- 
mouth. It  is  understood  that  already  several 
thousand  dollars  have  been  guaranteed  toward 
building  the  road. 

R.  M.  Hunter  has  obtained  a  patent  for  an 
electric  railway,  the  combination  of  a  track,  a 
series  of  posts  or  poles  arranged  along  said 
track,  supply  conductor  and  a  working  conduc- 
tor connected  in  parallel  and  suspended  on  th« 
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opposite  sides  or  portions  of  said  posts,  and  at 
an  elevation  above  the  track,  and  so  that  the 
surface  of  the  working  conductor  adjacent  to 
the  track  is  unobstructed  ;  a  car,  electric  motor, 
travelling  contact,  and  motor  circuit.  Another 
of  .Mr.  Hunter's  patents  is  for  electric  railway 
having  a  main  line  and  branch  in  siding  lormed 
with  supporting  rails,  upon  which  the  car  runs 
and  is  guided,  the  main  line  conductors  inde- 
pendent of  the  rails  in  combination  with  the 
conductors  of  the  branching  track  or  siding, 
alsi  independent  of  the  rails  and  electrical  con- 
nections between  the  conductors  by  which  cur- 
rent is  supplied  from  the  main  source.  A  third 
is  for  working  conductor  from  which  a  travel- 
ling motor  receives  electricity  made  in  sections, 
part  of  which  supply  electricity  of  one  polarity 
and  part  of  the  opposite  polarity  in  combination 
with  supply  conductors  and  branch  conductors, 
connecting  them  with  sections  of  similar  po- 
larity. 

A  patent  has  been  granted  Prof.  Thomson  for 
an  electric  motor.  It  covers  the  combination, 
with  a  short  circuiting  magnetic  bar  and  its  coil, 
of  a  current-controller  therefor,  and  a  govern- 
ing-magnet in  a  devised  ci.'cuit  around  the  arma- 
ture. He  also  has  a  patent  for  a  process  of 
electrically  welding  three  or  four  pieces  together 
by  placing  them  in  abutment  one  with  another 
in  the  desired  relation,  passing  current  through 
the  joints  until  they  assume  the  desired  welding 
temperature,  and  welding  the  joints,  as  and  for 
the  purpose  described.  A  third  patent  is  for 
electric  welding  of  pipes,  in  other  words,  a  pro- 
cess of  lap-welding  joints  between  hollow  metal 
pieces,  consisting  in  heating  the  joint  to  the  de- 
sired plasticity  by  passing  an  electric  current 
through  it,  and  then  effecting  the  weld  by 
laterally-applied  light  impact  or  pres-ure  re- 
peated a  number  ol  times  and  properly  giadu- 
ated  as  described,  not  to  contract  or  produce 
collapse  in  the  work. 

A  20  foot  fly-wheel  on  the  500  horse-power 
Corliss  engine  in  the  Lynn  Gas  and  Electric 
Company's  electric  light  station  on  Pleasant 
street,  exploded  Oct.  26th.  The  accident  was 
caused  by  a  cro-sing  of  the  wires  burning  out 
the  dynamos  and  relieving  the  engine  from  its 
immense  load,  causing  the  wheel  to  revolve  at 
a  terrific  speed.  The  broken  pieces  went  through 
the  walls  of  the  building,  demolishing  the  brick- 
work and  wrecking  the  big  engine,  but  no  one 
was  injured.  The  damage  is  about  $12,000. 
The  city  lights  are  being  supplied  by  the  reserve 
engine. 

Mr.  O.  C.  Hall  has  been  chosen  superinten- 
dent of  the  T.-H.  welding  works.  He  was  acting 
superintendent  during  the  illness  of  Superinten- 
dent John  Tregoning,  last  year,  and  succeeds 
the  latter,  who  has  gone  to  England  to  select  a 
site  and  establish  the  works  of  the  European 
Welding  Company.  If  Mr.  Tregoning  likes 
England  he  is  likely  to  remain  there.  He  will 
be  a  great  loss  to  West  Lynn,  where  he  has 
made  many  friends  by  his  pleasing  personal 
qualities. 

The  capitalists  of  New  Bedford  are  contem- 
plating the  extension  of  the  West  Side  Electric 
Railway  which  has  already  been  a  great  financial 
success.  Their  plan  is  to  extend  the  system  to 
the  North  End.  It  is  not  improbable  that  an 
independent  company  may  be  organized  in  the 
interests  of  rapid  transit  in  this  city.  The  pub- 
lic in  general  is  strongly  opposed  to  the  extra 
transfer  tax  imposed  by  the  Union  Street  Rail- 
way Co.,  and  in  consequence  of  this  opposition 
an  independent  electric  railway  may  be  the  re- 
sult. 

In  the  Providence  Common  Council,  this 
week,  the  committee  on  street  railways  reported 
in  favor  of  granting  the  Union  Railway  Com- 
pany permission  to  use  the  single  trolley  sys- 
tem. 

Secretary  J.  W.  Gibboney,  of  Prof.  Thomson, 
has  been  granted  a  patent  for  an  ingenious  type 
cleaner  for  type-writing  machines.  W.  J.  P. 


ENGLISH  VISITORS  AT  LYNN. 

On  Wednesday,  Oct.  29th,  the  members  of 
the  British  Iron  and  Steel  Institute,  now  in  this 
country,  visited  the  works  of  the  Thomson- 
Houston  Electric  Company,  and  the  Thomson 
Electric  Welding  Company,  at  Lynn,  Mass. 

On  their  arrival  at  Lynn  they  were  met  by 
A.  L.  Roh;er,  E.  W.  Rice,  Jr.  and  O.  C.  Hall 
and  escorted  to  the  Thomson-Houston  works 
on  special  electric  cars.  When  the  works  were 
reached  the  party  was  introduced  individually 
to  Prof.  Elihu  Thomson.  The  welding  process 
was  explaineJ  and  practically  demonstrated  by 
Prof.  Thomson,  Hermann  Lemp  and  other  ex- 
perts. 

First,  two  sections  of  an  iron  band  an  inch 
broad,  a  quarter  of  an  inch  thick,  were  put  into 
a  little  machine  and  their  ends  clamped  in  posi- 
tion, almost  touching  one  another.  This  occu- 
pied 15  seconds.  Then  a  lever  was  pressed  for- 
ward. It  turned  on  the  electricity.  The  iron 
was  heated  to  a  white  heat  for  a  quarter  of  an 
inch  from  the  two  opposing  ends.  A  foot  from 
this  white  heat  the  iron  was  cold  as  ever.  Another 
lever  was  pulled  and  in  five  seconds  the  two 
pieces  were  one — perfectly  welded.  The  power 
had  come  from  a  dynamo  that  was  furnishing 
power  for  the  incandescent  lamps  that  lighted 
the  shop. 

Then  another  machine  was  shown,  more  re- 
markable than  the  first.  A  boy  was  working  it. 
The  pressure  that  brought  the  ends  of  the  copper 
wire  together  was  automatic.  The  pressure 
came  from  two  little  hydraulic  pumps  at  one 
end.  It  was  used  lor  welding  easily  fusible 
metal,  and  was  justified  so  nicely  that  the  cur- 
rent was  interrupted  the  second  the  weld  was 
completed.  The  wires  were  put  into  the  clamps, 
the  boy  pressed  the  button,  and  in  an  instant 
the  machine  did  the  rest — a  hitherto  impossible 
job.  Some  of  the  visitors  were  allowed  to  do  a 
little  work  on  their  own  hook  at  this  machine, 
and  it  was  so  easy  they  seemed  to  like  it. 

Then  there  was  a  machine  for  welding  steel 
cables.  An  inch  cable,  cleanly  cut  in  two,  was 
made  as  good  as  new  by  a  simple  twist  of  the 
wrist,  the  arm  and  the  elbow,  in  10  seconds,  and 
no  material  was  lost.  This  surprised  the  British- 
ers, for  it  has  hitherto  been  necessary  in  joining 
a  parted  cable  to  splice  some  15  to  30  feet,  and 
skilled  labor  had  to  do  it  at  the  cost  of  much 
time  and  labor. 

Machines  for  welding  pipe  for  refrigerating 
coils,  spinning  rings,  and  parts  of  ordnance 
shells  were  also  shown  ;  then  the  visitors  were 
shown  the  application  of  electricity  to  drills  and 
pumps,  where  the  drill  is  actuated  by  means  of 
a  piston  working  in  two  solenoids. 

From  noon  until  1  p.  m.  the  drawing-room 
was  a  place  of  feasting.  Then  the  Thomson- 
Houston  electric  woiks  where  were  arc  and  in- 
candescent lights  and  dynamos  and  coal  cut- 
ters for  mining  purposes,  and  one  thing  and  an- 
other were  looked  upon  and  the  processes  ex- 
plained. 

At  3  o'clock  every  one  took  electric  cars  to 
the  Boston  &  Maine  station,  where  a  special  train 
was  waiting  to  take  the  party  to  Boston.  At  the 
station  here  a  majority  of  the  party  took  West 
End  electric  cars  that  had  been  specially  pro- 
vided for  them,  and  were  rushed  out  to  Chest- 
nut Hill,  just  to  see  how  rapid  transit  thrives  in 
Boston. 

In  the  evening  the  Thomson-Houston  Com- 
pany entertained  its  guests  at  a  banquet  at  the 
Yendome,  Boston. 

Prof.  Elihu  Thomson  was  called  upon  for  some 
remarks  and  he  spoke  briefly  of  the  progress  of 
the  science  of  electricity  and  its  relation  to  iron 
and  steel,  and  predicted  that  in  20  or  30  years 
perhaps  electricity  would  operate  the  railroads. 


NEW  YORK  NOTES. 


The  register  at  Alexander,  Barney  and  Ch^p  n's 
Electric  Exchange,  in  the  Telephone  Building, 
20  Cortlandt  street,  this  city,  shows  a  long  list 
of  visitors  from  the  city  and  many  from  out  of 
town.  Among  the  latter  names  appear  the  fol- 
lowing :  E.  H.  Clark,  Long  Bianch,  N.  J.;  Ru- 
dolph Schmid,  Rochester,  N.  Y. ;  C.  A.  Ni.hols, 
Springfield,  Mass.  ;  J.  Pinckney  Smith,  New 
Orleans,  La.:  A.  D.  Newton,  Hartford,  Conn. ; 
M.  E.  Baird,  Windsor,  Conn.:  W.  C.  Mclntire, 
Pniladelphia,  Pa.;  A.  H.  Hayes,  Newaik,  N.  J.; 
Romeyn  Boyden,  H.  E.  Harrington,  Hartford, 
Conn.:  J.  F.  Noonan,  Paterson,  N.  J.;  J.  H. 
Shav,  Chicago,  111.;  J.  W.  Packard,  Warren,  Ohio; 
J.  W.  Peale,  Wm.  Witney  Munroe,  O.  S.  Carr, 
Greenpoint;  G.  F.  Bulen,  N.  J.;  Leo  Daft.  X. 
J. ;  W.  R.  Eckard,  San  Francisco ;  George  W. 
Davenport,  Boston,  Mass.;  P.  L.  Saltons'.all, 
Boston,  Mass. ;  George  W.  Adams,  Boston,  Mass. ; 
W.  R.  Bennett,  Hoboken,  N.  J  ;  C.  R.  Huntlev, 
Buffalo,  N.  Y.;  Wm.  M.  Brock,  Paterson,  N.  J.; 
Frank  Wheaton,  Paterson,  N.  J. 

The  new  incandescent  lamp,  the  "A.  B.  C. ' 
is  already  in  large  demand  among  the  trade. 
Messrs.  Alexander,  Barney  and  Chapin,  of  the 
Telephone  Building,  this  city,  report  that  they 
are  receiving  inquiries  and  <  rders  from  all  over 
the  country,  and  the  prospects  are  that  they  will 
have  to  call  on  the  factory  to  increase  the  pro- 
duct. They  are  now,  however,  making  prompt 
shipments,  and  are  going  to  endeavor  to  keep  up 
with  the  demand,  so  that  consumers  can  feel 
assured  of  having  their  wants  supplied  without 
delay. 

The  Exhibit  of  the  Westinghouse  transformer 
system  in  the  arcade  of  the  Equitable  Life  Insu- 
rance Company's  building  at  120  Broadway,  is 
an  endless  attraction  to  strangers.  Indeed,  there 
is  a  fascination  about  the  system  that  never  fails 
to  evoke  admiration  and  wonder  in  the  minds  of 
those  who  understand  it  best. 

It  is  a  noteworthy  fact  that  more  messages  are 
handled  on  the  Long  Distance  Telephone  circuit 
used  by  the  Edison  General  Electric  Company 
between  their  city  offices  and  their  machine 
works  at  Schenectady  than  on  any  other  tele- 
phone circuit  in  existence. 

The  Bishop  GuttaPercha  Company  of  this  city 
has  closed  a  contract  with  an  electric  light  com- 
pany in  Washington,  D.  C,  for  the  supply  of  a 
cable.  Alternating  currents  will  be  used  and  the 
cable  will  be  placed  in  the  underground  conduits. 

The  Long  Distance  Telephone  Company  has 
recently  laid  5  large  lead-covered  cables  across 
the  Brooklyn  bridge.  They  were  manufactured 
by  the  Norwich  Insulated  Wire  Company  of  this 
city. 

The  Edison  General  Electric  Company,  hope 
to  get  into  their  new  building,  44  Bread  street, 
on  November  1st.  R.  J.  G. 


Electric  Power  in  Newspaper  Office. — The 
Arkansas  Press,  Little  Rock,  is  operating  its 
entire  establishment  by  electric  power. 


TRADE   NOTES. 

The  Brown  &  Sharpe  Manufacturing  Company, 
of  Providence,  R.  I.,  has  recently  issued  a  cir- 
cular entitled  "  Emery  Wheels — Some  Sugges- 
tions in  Regard  to  theirSelection  and  Use."  The 
information  is  valuable  to  mechanics  and  manu- 
facturers of  electrical  apparatus  will  find  in  the 
circular  much  that  is  of  value  and  interest  to 
them.  A  copy  of  the  circular  may  be  obtained 
by  addressing  the  Brown  &  Sharpe  Manufacturing 
Company,  Providence,  R.  I. 

Messrs.  Pass  &  Seymour,  of  Syracuse,  N.  Y. , 
manufacturers  of  china  for  electrical  purposes, 
have  succeeded  in  producing  a  china  for  insula- 
tors which  is  much  stronger  than  the  ordinary 
china.  Some  of  the  firm's  customers  are  riveting 
brass  directly  to  the  china,  instead  of  using 
screws.  This  is  a  test  that  no  other  china  in  the 
market  will  stand. 
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HEATING  IN  DYNAMOS. 


SAFETY  LAMP  FOR  MINES. 


The  are  three  sources  of  waste — first,  the 
energy  spent  in  the  conductors  due  to  their  hav- 
ing some  resistance  ;  secondly,  the  energy  ex- 
pended in  continually  changing  the  direction  of 
the  magnetism  in  the  rotating  core  ;  and,  thirdly, 
the  energy  of  feeble  parasitic  currents  generated 
in  both  conductors  and  core.  The  energy  dissi- 
pated in  the  armature  due  to  the  first  cause  can 
be  calculated  from  the  resistance  of  the  winding 
from  brush  to  brush  and  the  total  current  flow- 
ing. The  loss  from  the  third  cause  cannot  be 
very  readily  calculated,  but  may  be  rendered 
almost  negligible.  The  points  necessary  to  be 
observed  in  construction,  so  that  these  might  be 
eliminated  as  much  as  possible,  are  briefly,  the 
core  has  to  be  supported  so  that  no  part  of  the 
supports  is  subject  to  inductive  action,  the  core 
has  to  be  laminated  in  planes  perpendicular  to 
the  direction  of  induction,  and  parallel  to  the 
direction  of  motion,  and  the  conductors  have  to 
be  divided  and  grouped  in  certain  ways  in  the 
winding.  If  these  rules  are  carefully  attended  to, 
the  loss  due  to  parasitic  currents  becomes  unim- 
portant. Not  so,  however,  is  the  second  source 
of  loss. 

In  carrying  a  piece  of  iron  through  a  cycle  of 
magnetization,  there  is  expended  in  the  opera- 
tion a  definite  amount  of  energy  depending  on 
the  induction  and  on  the  character  of  the  iron. 
Starting  with  a  piece  of  iron  magnetized  in  one 
direction,  a  cycle  defines  the  operation  by  which 
the  induction  is  reduced  to  zero,  reversed  and 
brought  up  to  the  same  strength  in  the  opposite 
direction,  again  reduced  to  zero,  and  finally 
brought  up  to  its  first  degree  of  induction. 
Imagining  for  a  moment  that  ever  molecule  of 
iron  is  a  small  magnet,  it  will  be  readily  per- 
ceived that,  since  the  axial  direction  of  the  mole- 
cules is  governed  by  the  direction  of  induction, 
in  one  complete  cycle  each  molecule  must  rotate 
once  with  reference  to  the  mass  of  which  it  forms 
a  unit.  In  producing  this  rotation  involved  by 
the  magnetic  cycle,  work  is  performed  either  in 
overcoming  a  kind  of  frictional  resistance,  or  in 
overcoming  the  magnetic  forces  which  the  mole- 
cular magnets  exert  upon  each  other,  as  has 
been  suggested  recently  by  Prof.  Ewmg.  The 
energy  expended  in  carrying  annealed  soft  iron 
wire  through  cycles  such  as  described,  has  been 
carefully  determined  by  this  experimenter  show- 
ing that  the  energy  increases  at  a  somewhat 
greater  rate  than  the  reduction. 

PHILADELPHIA  NOTES. 


De  Kosenko,  Hetherington  &  Co., will  shortly 
move  into, their  new  and  more  spacious  quarters 
in  the  Times  Annex  building,  where  they  wi  1 
occupy  five  floors  in  the  manufacture  of  the  latest 
designs  of  electroliers  and  combinaiion  fixtures. 
The  first  floor  will  be  used  for  offices.  The  firm 
report  a  big  demand  for  their  goods,  which  are 
giving  great  satisfaction. 

Mr.  H.  T.  Paiste  is  manufacturing  some 
very  handsome  designs  in  covers  for  his 
well-known  switches.  One  of  these  will  gain 
great  populaiity,  we  think,  and  merits  special 
mention.  The  cover  is  gilded,  andmak<sone 
of  the  prettiest  ornaments  that  could  be  placed 
in  a  parlor  or  any  room  where  gold  paper  is  used. 
Mr.  Paiste  reports  large  orders  and  sales  for  his 
goods. 

The  Novelty  Electric  Co.  reports  business 
very  brisk.  This  company  are  dealers  in,  as 
well  as  manufacturers  of  electrical  specialties 
and  novelties  of  all  descriptions. 

The  Star  Electric  Co.,  reports  orders  far  ahead 
of  their  present  facilities.  This  company  is 
rapidly  coming  to  the  front  in  the  electiical 
trade. 

Enlarged  its  Factory. — In  order  to  meet  the 
extraordinary  demand  for  the  street  car  motor, 
the  VVestinghouse  Electric  and  Manufacturing 
Company  has  been  compelled  to  enlarge  the 
capacity  of  its  railway  department. 


In  a  note  M.  Charles  Pollak,  in  Comples  Ren- 
dus,  describes  a  new  safety  lamp  for  use  in 
mines,  as  follows  : 

A  rectangular  box  of  ebonite  contains  some 
accumulators  of  the  Pollak  type  ;  this  box  rests 
on  a  metal  tray.  An  ebonite  lid  serves  as  a  sup- 
port for  an  incandescent  lamp,  which  is  enclosed 
in  a  cylinder  of  thick  glass.  The  whole  is  cov- 
ered with  a  metal  cap,  fastened  by  means  of 
bolts.  A  sheet  of  soft  gutta  percha,  interposed 
between  the  lid  and  the  box,  closes  it  hermeti- 
cally. Rods  of  inoxidizable  metal  are  inserted 
in  the  lid,  passing  right  through  it ;  at  their 
bases  are  platinum  contacts  which  rest  upon 
platinum  contacts  in  the  accumulators,  and  at 
their  other  extremities  are  springs,  one  of  which 
is  connected  metallically  with  one  foot  of  the 
lamp.  The  other  foot  is  insulated,  and  can  be 
brought  into  contact  with  one  pole  of  the  accu- 
mulator by  means  of  a  needle  which  is  intro- 
duced into  a  horizontal  groove  in  the  lid. 

The  contacts  being  on  the  inside  of  the  box 
and  the  lid,  neither  the  opening  nor  the  closing 
of  the  circuit  can  cause  any  explosion.  '1  hus 
the  lamp  may  be  lighted  or  extinguished  in  an 
inflammable  atmosphere.  If  the  system  is 
thrown  out  of  working  order,  or  if  the  protecting 
glass  cylinder  is  broken,  the  lamp  is  extin- 
guished. 

The  lamp  is  charged,  without  being  taken  to 
pieces,  by  means  of  a  fork,  which  is  introduced 
into  the  groov<s  hollowed  out  in  the  lid. 

The  model  in  existence  weighs  i,8co  gr., 
and  givis,  on  an  average,  12  hours  >  f  perfectly 
constant  light,  the  power  of  which  =  .7  to  .8  of 
a  candle  power. 

WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IOOI  OPERA  HOUSE  BLOCK, 

Chicago,  111.,  Nov.  1,  1890. 
The   Western   Electric  Company  of  Chicago 
have  secured  the  contract  to  introduce  the  elec- 
tric light  into  Oil  City,  Pa. 

The  Central  Electric  Company's  new  fixture 
and  electrolier  department  is  now  complete  and 
adds  materially  to  the  showy  appearance  of 
their  already  handsome  store. 

Mr.  Charles  E.  Brown,  of  the  Central  Electric 
Company,  has  just  returned  from  an  extended 
trip  of  over  eight  weeks'  duration.  Mr.  Brown 
reports  business  good,  and  brings  home  some 
nice  orders  for  Improved  Candee  Wire. 

George  W.  Martin,  cashier  of  the  Ironwood 
Electric  Company,  of  Ashland,  Wis.,  is  missing 
with  thesimultaneous  disappearance  of  several 
hundred  dollars  of  the  company's  funds.  He 
led  a  fast  lite. 

The  Fletcher  &  Fletcher  Company,  of  Cleve- 
land, Ohio,  are  not  only  live  business  people, 
but  they  are  somewhat  poetic,  too.  The  virtues 
of  their  "  Medico  Electric  Jar,"  are  set  forth  in 
verse  by  the  firm,  after  the  nursery  rhyme  of 
"Twinkle,  Twinkle  Little  Star."  This  "  Medico 
Electric  Jar "  is  having  a  large  sale,  and  the 
general  electric  supply  business  of  the  company 
is  very  brisk. 

'The  Chicago  Electric  Club  will  hold  its  next 
meeting  Monday  evening,  Nov.  3d,  at  which 
papers  will  be  read  by  Mr.  F.  E.  Degenhardt 
and  Mr.  Theo.  P.  Bailey.  Mr.  Degenhardt's 
subject  is  "Underground  Electrical  Work,"  and 
Mr.  Bailey's  subject  "Street  Railways." 

O-car  Kleinsteinher,  superintendent  of.  the 
Milwaukee,  Wis.,  police  alirm  and  telegraph 
system,  is  said  to  have  invented  a  system  of 
carrying  mails  between  cities  by  the  aid  of 
electiicity.  The  apparatus,  it  is  said,  works  on 
the  same  principle  as  the  overhead  electric 
street  car  system,  except  that  the  wires  will  be 
inclosed  in  pipes.  It  is  expected  that  the  mail 
carriage  will  travel  sixty  miles  an  hour. 


The  South  End  Electric  Railway  Company,  ol 
Chicago,  has  been  incorporated  with  a  paid  up 
capital  of  $100,000  ;  Lake  Calumet  has  been 
obtained.  The  plan  is  to  connect  the  territory 
on  the  ridge  with  the  electric  lines  at  Pullman 
and  with  the  Calumet  Electric  Street  Railway 
Line,  which  goes  to  South  Chicago. 

J.  M.  Lennon,  electrical  engineer,  of  Min- 
neapolis, has  established  an  electrical  agency  and 
offices  at  22  Loan  and  Trust  Building,  where  he 
will  carry  a  full  line  of  samples  of  supplies  and 
apparatus.  Mr.  Lennon,  it  will  be  remembered, 
was  the  engineer  who  prepared  estimates  and 
plans  which  were  submitted  some  time  ago  to 
the  Minneapolis  City  Council,  for  the  installing 
and  operating  of  a  municipal  electric  lighting 
plant. 

The  Great  Western  Supply  Company  report 
continued  activity  in  all  departments.  Their 
orders  for  rail  bonds,  pole  ratchets  and  curve 
insulators,  are  in  keeping  with  the  spread  of  the 
electric  railways,  and  their  new  designs  of  fix- 
tures are  beautifying  hundreds  of  homes.  They 
are  also  supplying  the  coming  generation  with 
learner's  telegraph  instruments  and  with  experi- 
mental apparatus. 

The  Central  Electric  Company  are  showing  a 
piece  of  plain  Okonite  wire  that  was  placed  in 
the  Lumber  Exchange  Building  at  Minneapolis 
years  ago,  and  has  been  used  continuoulsy  ever 
since.  The  wire  was  stapled  to  the  fireproofing 
and  plastered  over,  and  is  now  apparently  in  as 
good  condition  as  ever.  Okonite  seems  to  I  e- 
come  more  popular  with  architects  and  electric 
light  men  each  year  and  has  so  far  withstood  the 
severest  tests  that  have  been  applied  to  it.  '1  he 
Central  Electric  people  have  a  stock  of  fully  two 
million  feet  in  their  warerooms. 

Permission  having  been  obtained  from  the 
North  Chicago  Street  Railway  Company,  the  Ac- 
cumulator Company  of  New  York  will  operate 
one  of  their  cars  on  the  Dearboin  street  biai  ch 
of  this  road.  The  car  to  be  used  is  the  one 
which  attracted  so  much  attention  at  the  recent 
convention  of  the  Street  Railway  Association  at 
Buffalo.  Mr.  Wm.  Hood  is  the  Chicago  repre- 
sentative of  the  Accumulator  Company,  and  it 
was  through  his  efforts  that  Chicago  will  have 
the  opportunity  to  witness  the  practical  opera- 
tion of  the  storage  battery  system  of  car  pro- 
pulsion. 

The  Electric  Construction  and  Repair  Com- 
pany, formed  a  few  weeks  since,  is  now  fairly- 
established  in  excellent  quarters  in  the  new 
Springer  Building,  205  Canal  street,  this  city. 
This  company  will  make  a  specialty  of  electric 
street  railway  repairs  of  all  descriptions,  as  well 
as  do  a  constructing  business  They  will  also 
manufacture  electric  street  railway  specialty s 
of  various  kinds.  While  they  will  give  espta;  1 
attention  to  railway  work  they  expect  also  to 
construct  lighting  plants,  either  arc  or  incandes- 
cent. Mr.  C.  M.  Barclay,  general  manager  of 
the  company,  was  for  several  years  the  western 
representative  of  the  Sprague  Electric  Equip- 
ment Company,  and  is  well  known  in  electrical 
circles,  as  also  are  his  associates.  Mr.  W.  A. 
Kreidler  will  act  as  secretary.  Mr.  W.  Sharpe 
will  have  charge  of  the  construction  depaitment, 
and  the  repair  department  will  be  under  the 
management  of  Mr.  J.  G.  Hart. 

F.   M.   I. 


Underground  Work  in  Cincinnati. — After  a 
long  fight  in  the  courts,  the  Edison  General 
Electric  Company  final'y  got  permission  to  lay 
conduits  in  the  streets  of  Cincinnati.  Woik  how- 
ever, was  stopped  by  a  resolution  of  the  City 
Council,  appealing  to  the  Attorney  General  of 
Ohio,  to  bring  quo  warrant  proceedings  against 
the  Edi-on  Company.  The  object  is  to  secura 
the  right  for  all  electric  companies  to  construct 
and  use  a  common  conduit. 


14 


THE    ELECTRIC    AGE. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL  PATENTS  ISSUED  OCTOBER 
28th.   1S90. 


439,047.  Electric  Lamp  Socket  with  Regu- 
lating Attachment.  William  F.  Wollin  and 
Elmer  H.  Werline,  York.  Pa.  Filed  Jan.  28, 
1890. 

439,055.  Electrically-Control'ed  Lock  for  Fire- 
Arms.  Albert  von  Derschau,  Emden,  German}-. 
Filed  Nov.  5,  i8f 

439.069.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia.  Pa.,  assignor  by  mesne 
assignment*  to  the  Thomson-Houston  Electric 
Company,  Boston.  Mass.  Original  application 
filed  July  14,  1S85.  Divided  and  this  applica- 
tion filed  Mar    12,  1889 

439.070.  Electric  Railways.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  as-ignor  to  the  Elec- 
tric Car  Company,  of  America,  same  place. 
Original  application  filed  June  9,  1886.  Divided 
and  this  applicaton  fi'ed  July  10,  1890. 

439. 092.  Guide  for  Trolley-Arms.  Arthur  F. 
Baidweil.  Boston,  assignor  of  one-half  to  Her- 
bert H.  Brooks,  Cambridge,  Mass.  Filed  May 
15,  1890. 

439.102.  Eledric  Motor.  Charles S.  Bradley, 
Yonkers,  N.  Y.      Fded  July  5,  1890. 

439.151.  Dry  Battery.  Wilhelm  F.  L.  Hel- 
lesen,  Copenhagen,  Denmark.  Filed  Manh  2, 
1889.  Patented  in  Germany.  France.  Belgium, 
England,  Switzerland  and  Austria-Hungary. 

439,178.  Method  of  Repairing  Incandescent 
Electric    Lamps.      Casimir    Pauthonier,     Paris, 


439,304.  Electric  Lamp  Socket.  John  O. 
Phillips.  New  York,  N.  Y.     Filed  Feb.  5.  1890. 

439.308.  Automatic  Wire  Finder  for  Trolley 
Heads.  George  S.  Slocum,  Newport,  R.  I. 
Filed  June  2.  1890. 

439.324.  Secondary  Battery.  Edward  J.  Ma- 
son, Waterford.  Canada,  assignorof three-fourths 
to  Frank  Brown  Allan,  Elias  Edwy  Slaght.  and 
John  William  Thompson,  all  of  same  place. 
Filed  Feb.  20,  1890. 

439,345.  Electric  Locomotive.  Francis  W. 
Dean,  Cambridge,  Mass.      Filed  July  15,  1890. 


NO.    439.O92. — GUIDE     FOR   TROLLEY  ARMS. 

France,  assignor  to  the  Society  L'Incandescence 
Electrique,  same  place.  Filed  June  7,  1890. 
Patented  in  France. 

439.180.  Electric  Elevator.  Francis  B.  Per- 
kins, Bos '.on.  Ma-s.     Filed  Feb.  5,  1890. 

439,182.  Trolley  Pole.  Louis  Pfingst,  Bos- 
ton. Mass.     Fi  ed  July  14.  1890. 

439,192.  Trolley  Pole  for  Electric  Cars.  Ben- 
ton C.  Rowell  and  Francis  E.  Galloupe,  Boston, 
Mass.     Filed  April  5.  1890. 

439,213.  Eectro-Magnetic  Clutch.  Curtis  H. 
Yeeder.  Lynn,  Mass.,  assignor  to  the  Thomson- 
Houston  Electric  Company,  of  Connecticut. 
Filed  June  27,  1890. 

439,237.  Appiratus  for  Transferring  Electric 
Car  Batteries.  Frederick  G.  Corning.  New 
York,  N.  Y.     F. led  Aug.  5,  1S90. 

439. 23S  Electro  Dental  Heater.  Luther  A. 
Faught,  Philadelphia,  Pa  ,  assignor  to  the  Wil- 
mington Dental  Manufacturing  Company,  same 
place.      Filed  July  23,  1890. 

439  240.  Method  of  and  Apparatus  for  Pre- 
piring  Electrodes  for  Secondary  Batteries.  Char- 
les D.  P.  Gibson,  Jersey  City,  N.  J.  Filed  Mar. 
8.  1890. 

439,262:  Electric  Railway.  Laurence  West- 
erland, Atlanta,  Ga. :  Mary  C.  G.  Westerland, 
administratrix  of  said  Laurence  Westerland, 
deceased.     Filed  May  31,  it 

439.295.  Recording  Signalling  System.  Wil- 
liam J.  Fraser,  Milwaukee,  Wis.  Filed  May  17, 
1890. 

439,331.  Secondary  Electric  Battery.  Jacob 
F.  Mehren,   Chicago,  111.     Filed  Jan.    20,    1890. 
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SO.    439,151. DRY    BATTERY. 

439.363.  ElectricLamp  Alfred  Swan,  Orange, 
N.  J.,  assignor,  by  direct  and  mesne  assign- 
ments to  the  Insulite  Manufacturing  Company, 
New  York,  N.  Y.     Filed  Mar.  5,  1889. 

439.364.  Incandescent  Lamp  Socket.  Alfred 
Swan,  Orange,  N.  J.,  assignor,  by  direct  and 
mesne  assignments  to  the  Insulite  Manufac- 
turing Company,  New  York,  N.  Y.  Filed  Apr. 
22,  1889. 

439.365.  Incandescent  Lamp  Socket.  Alfred 
Swan,  Orange,  N.  J.,  assignor,  to  the  Insulite 
Manufacturing  Company,  New  York,  N.  Y. 
Filed  Nov.  27.  1889. 

439.366.  Incandescent  Electric  Lamp  Socket. 
Alfred  Swan.  Orange,  N.  J.,  assignor  to  the  In- 
sulite Manufacturing  Company,  New  York,  N. 
Y.     Filed  June  6,  1890. 

439. 367.  Incandescent  Electric-Lamp  Socket. 
Alfred  Swan,  Orange,  N.  J.,  assignor  to  the  In- 
sulite Manufacturing  Company,  New  York.  N.  Y. 
Original  application  filed  May  5,  1889.  Divided 
and  this  application  filed  July  23,  1890.  Patent- 
ed in  England. 

439.381.  Electric  Meter.  William  H.  Bristol, 
Hoboken,  N.  J.     Filed  Apr.  10,  1S90. 


MOM 


N.  Y.     Filed   August   22,    1882.       Patented    in 
England. 

439,393-  Carbonizing  Chamber.  Thomas  A. 
Edison,  Menlo  Park,  N.  J  ,  assignor  to  the  Edi- 
son E  ectric  Light  Company,  New  York,  N.  Y. 
Filed  iept.  13.  1882. 

+39-398.  Thermal  Cut-Out.  Calvin  Goddard, 
New  York,  N.  Y.,  assignor  to  the  Edison  Elec- 
tric Light  Company,  same  place.  Filed  Dec.  12, 
1883. 

439,409.  Railway-Track  Electrical  Annun- 
ciator. Jacob  W.  Lattig,  Easton,  Pa.,  assignor 
to  the  National  Switch  and  Signal  Company, 
same  place.     FiledAug.  21,  1890. 

439416.  Methodof  Making  Storage  Battery 
Piates.  William  Morrison  and  Louis  Schmidt, 
Des  Moines,  Iowa,  assignors  to  the  Hess  Elec- 
tric Storage  Battery  Company,  same  place. 
Filed  Dec.  22,  1S89. 

439.417.  Automatic  Regulator  for  Electric 
Currents.  Wm.  Morrison,  Des  Moines.  Iowa, 
assignor  to  the  Hess  Electric  Storage  Battery 
Company,  same  place.     Filed  Feb.  17,  1890. 

439.428.  Electric  Railway.  Chas.  Richter. 
Camden,  N.  J.,  assignor  to  the  Electric  Con- 
struction Company  of  New  Jersey.  Filed  Aug. 
11,  1890. 

439-459.  Synchronous  Alternating  Current 
Electric  Motor.  Charles  Zipernowsky.  Maxi- 
milian Deri  and  Otto  T.  Blathy.  Buda-Pesth, 
Austria-Hungary.  Filed  May  11,  1889. 
'  439516.  Porous  Cup  for  Galvanic  Batteries. 
Charles    A.  Hussey,  New  York,  N.  Y.,  assignor 


NO.  439,262. ELECTRIC    RAILWAY. 

439.389.  Electric-Lighting  System.  Thomas 
A.  Edison,  Menlo  Park,  N.  J.,  assignor  to  the 
Edison  Electric  Light  Company.  New  York,  N.  Y. 
Filed  Aug.  30,  18S1. 

439  39°-  System  of  Electric  Lghting.  Thos. 
A  Edison.  Menlo  Park,  N.  J.,  assignor  to  the 
Edison  Electric  Light  Company,  New  York,  N.Y. 
Filed  June  26,  1882.  Patented  in  England, 
France,  Belgium  and  in  Italv. 

439.391.  Junction  Box  for  Electric  Wires. 
Thomas  A  Edison,  Menlo  Park,  N.  J.,  assignor 
to  the  Edissn  Electric  Light  Company,  New 
York,  N.  Y.     Filed  August  7,  1882. 

439.392.  Electric-Lighiing  S\stem.  Thomas 
A.  Edison,  Menlo  Park,  N.  J.,  assignor  to  the 
Edison    Electric    Light  Company,    New  York, 


NO.    439,324- — SECONDARY    BATTERY. 

to  the   Crosby    Electric    Company,  same  place. 
Filed  Aug.  29,  1890. 

439,577.  Electric  Motion  Transmitter.  Mark 
W.  Dewey,  Syracuse,  N.  Y. .  assignor  to  the 
Dewey  Corporation,  same  place.  Filed  June 
23.  1890.  * 

439,584.  Electric  Railway  Mo'.or  Car.  Ed- 
mund Wagemann,  Little  Rock,  Ark.,  assignor  of 
six  sevenths  to  John  D.  Adams,  Dean  Adams, 
Oscar  Davis,  John  W.  Davis,  Horace  G.  Allis, 
and  John  B.  Jones,  of  same  place.  Filed  Oct. 
17,   1889. 

439.594.  Secondary  Battery.  Wm.  B.  Hol- 
lingshead,  Bronxville,  assignor  of  one-half  to 
Sydney  H.  Carney,  New  York,  N.  Y.  Filed 
May  29,  1890. 

439,597.  Conduit  for  Electric  Railways. 
Rudolph  M.  Hunter,  Philadelphia,  Pa.,  assignor 
to  the  Thomson  Houston  Electric  Company  of 
Connecticut.  Original  application  filed  June 9, 
1886.  Divided  and  this  application  filed  July 
28,  1890. 

439,602.  Electric  Switch.  John  A.  K.  Mc- 
Gregor, New  Yoik,  N.  Y.,  assignor  to  himself, 
Herman  Cohn.  Edward  Cohn,  Henry  Wallach 
and  Solomon  J.  Wallach,  trustees,  all  of  same 
place.     Fi'ed  Mav  6.  1890. 

439,614.  Bell.  Benjamin  E.  Yaughn,  Hill's 
Grove,  R.  I..  a->ignor  of  one-half  to  Frank  L. 
Harris,  same  place.      Filed  July  23.  1S90. 

Telephony  in  Cleveland. — In  Cleveland.  O. , 


there    are 
ground. 


650   miles  of  telephone  wire  under- 
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RALTPIOKl.  MD. 

\'iaduct  Manufacturing  Co.  DistrictTelegraph  Supplies. 
BOSTON,  MASS. 

American  Bell  Telephone  Co.,  95  Milk  Slreet. 

American  Circular  Loom  Co.,  Insulated  Wires  and 
Cables,  620  Atlantic  Avenue. 

American  Conduit  and  Construction  Co.,  Clement  Con- 
duits, Jamaica  Plain. 

American  Electric  Register  Company,  Electric  Registers 
for  Street  Cars,  620  Atlantic  Avenue. 

American  Fire  Alarm  Co.,  Thermostats  and  Fire 
Alarms,  71  Kilby  Street. 

The  Holtzer-Cabot  Electric  Co.,  General  Electrica' 
Supplies,  in  Arch  Street. 

Wilson,  R  D.  and  Co.,  113  Devonshire,  W.  Electric 
Securities. 

Zeigler  Bros.,  Annunciators,  etc.,  73  Pearl  Street. 

Duralite  Company,  85  Water  Street. 

BROOKLYN,  \.  V. 

Elektron  Manufacturing  Co.,  79-81  Washington  Street. 

Mason,  J.  H.,  Primary  Batteries,  1 14-120  Park  Averfue 

CAMDEN,  N.J. 

Applegates  Electric  Floor  Mat  Manufacturing  Co.* 
Electric  Mats,  37  Market  Street. 

CHICAGO,  ILL. 

Central  Electric  Co  ,  General  Electrical  Supplies,  118 
Franklin  Street. 

Bain,  Foree,  Electrical  Expert,  84  Market  Street. 

Pumpelly  Storage  Battery  Co.,  229  La  Salle  Street. 

Electrical  Supply  Co.,  Annunciators,  etc.,  171  Ran- 
dolph Street. 

Bleckert  &  Nelson,  Electric  Light  and  Combination 
Fixtures,  83-87   Fifth  Avenue. 

Electric  Merchandise  Co.,  Electric  Railway  Supplies, 
11  Adams  Street. 

Adams,  Waldo  P.,  Electrical  Constructor,  144  Adams 
Street. 

CLEVELAND,  O. 

Fletcher  &  Fletcher  Electric  Co.,  Annunciators,  13 
South  Water  Street. 

Forest  C  tty  Electric  Works:  Switches  and 
Cut  Outs. 

Lyman,  A.  B.,  Electrical  Instruments,  34-36  South 
Water  Street. 


CONCORD,  N.   H. 

Page  Belting  Co.,  Link  Belts. 

DETROIT,    MICH. 

Detroit  Electrical  Works,  Woodward  Avenue  and 
Railroad  Crossing 

Detroit    Motor   Co.,    Motors,    212    Griswold    Street. 

Fisher  Electric  Co,  Dynamos  and  General  Supplies, 
187  Larned  Street. 

Rrownlee  &  Co.,  Poles, 

Commercial  Electric  Co.,  55  and  57  Gratiot  Avenue. 

Lock  wood  Instrument  Co.,  Electrical  Measuring  In- 
struments, 61  Buhl  Block. 

FITCHBURG,  MASS. 

Colburn,  I.  W.,  &  Co.,  Dynamos. 

HARTFORD.    CONN. 

Ahearn,  James,  Electric  Light  Fixtures  and  Supplies* 
280  Asylum   Street. 

The  American  Writing  Machine  Co.,  Typewriters. 

MONTREAL,  QUE. 
Ness,  T.  W.,  Electrical  Supplies,  644  Craig  Street. 
NEW    YORK    CITY. 

Alexander,  Barney  &  Chapin,  General  Electrical  Sup- 
plies, 20  Cortland  Street. 

Aluminum  Brass  and  Bronze  Co.,  5-3  Chambers  Street. 

Anglo-American  Electric  Light  Manufacturing  Co, 
"Times"  Building,   Park  Row. 

Ansonia  Brass  and  Copper  Co  ,  19  Cliff  Street. 

A.  B.  C.  Motor  Co.,  44  Gold  Street. 

Bergmann  Electric  and  Gas  Fixture  Co.,  527-537  West 
3  tth  Street. 

RisliopGutta-PerchaCo.,  Wires  and  Cables, 
420  426  E.  25th  Street. 

Bogart,  A.   L. ,  Electrical  Gas  Lighting  Apparatus,  22 

Union  Square. 
Bunnell,  J.  H.  &  Co.,  General  Electrical  Supplies,  76 

Cortlandt  Street. 
C.  &  C.  Electric  Motor  Co.,  Electric  Motors, 

402  and  404  Greenwich  Street. 
Clark  Electric  Company,  Arc  Dynamo,  192  Broadway. 
Cracker- Wheeler  Motor  Co.,  14th  and  Washington  Sts. 


Co.,   Leather   Belting,  45-51 


Charles  A.    Schieren 

Ferry  Street. 
Cary  &  Moen  Co.,  Springs,  234  West  29th  Street. 
Crosby  Electric  Co.,  Batteries,  89  South  Fifth 

Avenue. 

D.  Van  Nostrand  Co.,  Electrical  Books,  23  Murray  St. 
Desant  Electric  Co.,  Electric  Signals,  45  Broadway. 
Edi»on  Genera!  Electric  Co.,  44  Broad  Street. 
Edison  Manufacturing  Co.,  Batteries  19  Dey  Street. 
The  Electric  Construction  and  Supply  Co.,  16  Cortland 

Street. 
Empire  City  Electric  Co.,  General  Electrical  Supplies, 
17  Dey  Street. 

E.  S.  Greeley  &  Co.,  Electrical  Supplies,  5  and  7  Dey 

Street. 
Freeman,  Walter  K  ,  Transformer  System,  150  Nassau 
Street. 

HhII  Sijjnal  Co.,  Railway  Automatic  Signals,  50 

Broadway. 
Interior  Conduit   and   Insulation   Co  , 

Electrical  Conduits,  16  and  18  Broad  Street. 

John  Stephenson  Co.,  Tram  Car  Builders,  47  East  27th 
Street. 

Kintner,  Charles  J.,  Patent  Expert,  45  Broadway. 

Lynch.  Eugene  T.,  Jr.,  Electrical  Engineer,  120  Broad- 
way. 

Law  Telephone  Co  ,  Batteries,  85  John  Street. 

Leclanche  Battery  Co.,  Batteries,  149  West  18th  Street. 

National  Electrical  Manufacturing  Co  ,  Electrical  Sup- 
plies, 14  and  16  Vesey  Street. 

New  York  Insulated  Wire  Co.,  wires  of  all  descriptions, 
649-651  Broadway. 

Okonite  Co.,  Insulated  Wires  and  Cables,  13  Park  Row. 

Prescott,  George  B.,  Jr.,  Wires,  16  Dey  Street. 

Paillard  Non-Magnetic  Watches,  192  Broadway. 

River  and  Rail  Electric  Light  Co.,  Storage  Batteries, 
45  Broadway. 

Reese,  S.  W.,  &  Co.,  Stencils,  Stamps,  etc.,  182  Fulton 
Sireet. 

Sabine.  J    B.,  Patent  Attorney,  181  Broadway. 

Sawyer- Man  Electric  Co.,  510-534  West  23d  Street. 

Shaver  Corporation,  Molecular  Telephones,  207  Broad- 
way. 

The  S.  T.  Smith  Co.,  Typewriter  Supplies,  14  Park 
Place. 

WyckofT,  Seamans  and  Benedict,  Typewriters,  327 
Broadway. 


W.  H.  Gordon  &  Co  ,  Wires,  Electric  Light  and  Power 
Supplies,  115  Broadway. 

NEWARK,   N.  J. 

Weston  Electrical  Instrument  Co.,  114  William  Street 
Mc  In  tyre    Co.,    The   C,    Connectors   and   Terminals. 
13- 15  Franklin  Street. 

NORTH  EAST,  Pa. 
Enreka   Tempered    Copper  Co.,  Manufac- 
turers   of    pure    tempered   copper    for    commutator 
bars  and  brushes. 

PHILADELPHIA. 

Novelty  Electric  Co.,  Manufacturers  and  dealers  in 
Electrical  Supplies,  50,  52  and  54  N.  4th  St. 

Queen,  J.  W    &  Co.,  924  Chestnut  Street. 

Partrick  &  Carter,  Gen'l  Electrical  Supplies,  114  S.  2d 
Street. 

PITTSBURGH,  PA. 

Standard  Underground  Cable  Co.,  Wires. 

PIQCA,  O. 

Cincinnati  Corrugating  Co.,  Metallic  Lath. 
PROVIDENCE,    R.  I. 

Alarm  Box  Controller  Co. 

ST.   LOUIS,    MO. 

Aloe  &  Son,  Electrical  Instruments,  415  Broadway. 
Heisler    Electric    Light     Co.,     Incandescent    Electric 
Lights,  809-817  South  7th  Street. 

ST.   PAUL,  MINN. 

Acme  Electric  Co.,  Manufacturers  Dynamos  and 
Motors,  Gilfillan  Block. 

Ames,  Wright  &  Co.,  Agents  Western  Electric  Co.,  51 
East  4th  Street. 

SYRACUSE,  N.   V. 

Pass  Ac  Seymour, Toughened  China  Insulators. 

TORONTO,  ONT. 

Ball   Electric  Light  Co.,    Arc  Lamps,    etc.,   70  Pearl 

Street. 

TRENTON,  N.  J. 

Roebling's,  John  A  ,  Sons  Co.,  Wires. 


THE    ELECTRIC    AGE'S    ELECTRICAL    DIRECTORY. 

In  order  to  meet  a  demand  for  an  electrical  trades  directory  in  a  weekly  electrical  paper  we  have  decided  to  es- 
tablish such  a  feature  in  the    Electric  Age. 

The  above  is  the  beginning  of  this  new  and  valuable  feature  and  orders  to  have  names  and  addresses  inserted  are 
beginning  to  come  in  at  a  rapid  rate. 

One  important  feature  of  this  directory  will  be  readily  noticed  and  appreciated,  and  that  is  the  arrangement  of  the 
names  in  alphabetical  order  under  the  heads  of  the  proper  cities  and  town,  the  name  of  the  places  being  also  arranged  in  like 
manner.     This  arrangement  makes  it  extremely  easy  to  find  a  name  in  any  city  or  town. 

The  importance  and  value  of  this  directory  to  those  engaged  in  electrical  business  cannot  be  over  estimated. 

It  is  important  that  all  persons  firms  or  corporations  engaged  in  any  line  of  electrical  industry  should  be  represented 
therein  and  to  all  these  we  would  say  that  any  desiring  to  get  your  address  will  consult  the  directory,  and  you  will  do  likewise 
when  you  want  the  address  of  others. 

The  importance  of  being  represented  in  our  directory  is  therefore  obvious.  The  entire  country  will  be  covered,  and 
wepo    pose    to  make  the  electrical  directory  a  reliable  one  and  as  complete  as  possible. 

Terms  :  For  name,  character  of  business,  in  small  type  $10.00  per  year.  Same  in  bold  face  type  $12.00  per  year, 
Address  :  Electric  Age  Publishing  Co.,  5  Dey  street,  New  York. 


(iwaidefl  trie  Highest  Distinction,  a  Gold  Medal,  oy  tne  International  Jury  at  tie  Universal  Exposition,  Paris,  1889.  liberal  discount  to  deai^ers,  send  for  reduced  price  lis- 

THE  HEISLEE  PATENT  LONG  DISTANCE 


Incandescent  kL£ctric  light  system. 


*SEND    FOR  CIRCULARS. 


Unepallei  for  Distritotion  over  wide  Areas 

SPECIALLY    ADAPTED     FOR 

STEEET,  COMMEBCIAL  AKD  DOMESTIC  ILLTJ 

M1NATI0N  EEOM  CENTRAL  STATIONS. 
Safety,    Reliability    and    Financial   Success 

fully    Demonstrated. 
Flan  of  Wiring  the  Simplest,  Cheapest  and  Most  Efficient 

:  S'IRICTLY    SERIES.  : 

Xoted   for  the  Brilliancy  and  Beauty  of  the  Light 

Lamps,  10  to  100  Candle  Power.    Long  Life 

without  Blackening. 

Greatest  Production  of  Candle  Power  per  Horse  Power 

Dynamo  Self-Contained  and  Perfectly  Automatic. 

Plant  may  be  located  where  Power  can  be  secured 

Cheapest,  even  if  Miles  Distant  from  the  Lighting 


CORRESPONDENCE   SOLICITED. 


No,  2  0.  K.    OUTPH 

WITH  SOUNDER  AND  SET 
On  same  base,  or  separate,  as  ordere 

Complete  Outfit,      .        -     $3.'3 
Sounder,  -       »       -  2.2 

Key, l.C 

Sounder  and   Key  on   one 
Base,       -       -       .    -  -  3.5 


EISLER  ELECTRIC  LIGHT  CO,,  809-817  South  7th  St.,  ST,  LOUIS,  MO, 


The  above  Outfit  consists  of  a  beautiful  Sounder  wound  to  20  ohms,  and  one  of  my  unr 
valed  Nickel  Plated,  Legless,  Steel  Le^er  Keys  ;  One  CeU  5x7  Battery  (or  6x8  Battery,  10 
extra);  15  ft.  Insulated  Office  Wire,  1  I'.,.  Vitriol,  1  Instruction  Book,  all  safely  packed  andw: 
be  shipped  on  receipt  of  price,  or  sent  C.  O.  D.,  subject  to  inspection,  if  you  send  me  $1.( 
with  order.  State  whether  you  wish  Key  and  Sounder  on  same  Base  or  separate.  Write  yoi 
address  plain  and  full,  also  state  by  what  Express  Co.  wish  goods  shipped.    Address,  ■» 

A.  B.  LYMAN.  34  and  36  South  ,Water  Street,   CLEVELAND,   OHIO, 
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RESERVED    FOR   THE 


THE  WESTON  STANDARD 

Durante  Company,  Voltmeters  and  Ammeters 


No.  85  WATER  ST., 

BOSTON,  MASS. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address: 

Weston  Electrical  Instrument  Co., 

Send  for  Illustrated    Catalogue.  114  &  116  William  St.,   NEWAEK,  N.  J- 


BUSINESS  NOTICES. 

Advertisement-  under  this  bead  iki 
occupying  over  one-half  inch  of epad 
ijtl.Oo  per  each  insertion. 

FOK     MALE.—  A  MX- horse  power    lUxtcr   enjM 
ani'.    •  a  boiler,  heavy  galvanize 

as  good  as  new,  cost  $850.00.     Too  small  for  o« 
present  use      Will  sell  for  $300  cash.  Addrt— 
ELBCTUC   A:.f.  Office.  World    liu. 
N    V 

Situation  Wanted  by  an  exper 
enced  electrician,  who  is  capable 
taking  care  of  a  cential  statu .11  plai 
of  any  capaiitv.  Address  SIlUJ 
HON  WANTED,  Elsctric  Agi 
New  York. 

Armature  Winder. — We  want 
practical  winder— Siemens  — to  tak 
charge  of  <  ur  winding  departmen 
A  good  chance  for  the  right  mar 
State  where  employed.  All  con 
munications  strictly  confidential. 
CRAIG  R.   ARNOLD  &  CO 

Chester.  Pa 

Experienced  Mechanical  Draughts 
men  wanted  immediately  ;  these  ha? 
ing  experience  with  electrical  appara 
tus  preferred.  Permanency  to  goo 
men.  Address  E.  KOLBLN.  Ediso 
General  Electric  Company,  Scher 
ectady  Works.  Schenectadv,  N.  V. 


S.  W.  REESE  &  CO., 

MANUFACTURERS  OF 

Stencils,  stamps,  Nickel  and  Brass  Name  Plates, 

CHECKS.    BADGES,    ETC. 

Name  Plates  for  Electrical  Apparatus  a  Specialty. 

84-PAGE  CATALOGIB  FSEK. 

Office,  182   Fulton   St.,  New  York. 


TO  ELECTRICAL  CONTRACTORS  AND  FITTERS, 

GENTLEMEN:  You  have  only  to  try  the  SAMSON  Battery  to  become  con- 
vinced of  ITS  SUPERIOR  QUALITIES.  It  justifies  all  statements  as  to  ITS  GREAT 
STRENGTH  AND  DURABILITY  for  open-circuit  work,  such  as  Call-Bell,  Annun- 
ciator, Burglar  Alarm,  Gas-lighting,  Telephone,  Watchman's  and  Time  Clock 
Service.  It  is  not  only  the  BEST,  but  the  CHEAPEST  BATTERY  IN  THE  WORLD 
TO-DAY!  Every  day  you  defer  using  the  SAMSON  WILL  RESULT  IN  A  LOSS 
TO  YOU,  equal  to  the  percentage  of  its  superiority  over  the  cells  you  now  use, 
which  will  aggregate  50  to  75  per  centum.    Address,  for  further  particulars, 

THE  ELECTRIC  CAS  LICHTINC  CO., 

n       in  nnn  .....  .  195  Devonshire  St.,  BOSTON. 

Over  70,000  now  in  use  in  this  country !  s»ie  Mfi).  Agent,  To,  ,/„  r,..-^  states. 


ELECTRIC  MERCHANDISE  CO, 

11  Adams  Street,  mSS**  CHICAGO,  ILLS. 

MANUFACTURERS   AND   DEALERS   IN 

Electric  Railway  Supplies. 

Standard  and  Special  Devices  for  use  on  ail  road 

IRRESPECTIVE  OF  SYSTEM  USED.  ] 

Catalogues  Furnished.  Correspondence  Solicited 

Office  and  Salesroom,  1 1  Adams  Street. 


W.  R.  MASON, 


General  Manager, 


HE 


J 


CLARK  SYSTEM  "  ARC  LIGHTING 

The  Safest,  the  Most  Economical.  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    bv  the    CLARK    ELECTPIC    CO.,    192    Broadway,    New   York. 

JYL 

Electric   Light   without    machinery— Specially   adapted    for    private    houses— A   good   and    reliable   battery   at  last— Unequallec 

for  sewing  machine  and  fan  motors— Portable  electric  light. 

SIMIJLXjIL.   electric    light   zpl^hstts. 


The  following  list  wi;l  illustrate  the  expense  attending  the  purchase  and  use  of  small  installations,  and  serve  as  guides  when  ordering  plants  for  domestic  purposes. 

•PLANT    NO.    3. 

6  No.  9  Ce.  -        -  

i  6-C.P.  Incandescent  Lamp  (large bulb) 


PLANT    NO.    1. 

2  No.  9  Cells  at  Si. 50 $3.00 

1  i-C.  P.  Incandescent    Lamp  (large  bulb) 85 

1  Key  Socket 1.20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

4  Charges  of  Depolarizer  (will  run  80  hours) 40 

$6.45 


PLANT    NO.    2. 

4  No.  9  Cells  at  M.25 S5.00 

1  3-C.P.  Incandescent  Lamp  (large  bulb) 

1  Key  Socket    .• 1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

2  Charges  of  Depolarizer  (will  run  40  hours) 40 

~^T5 


j  K-y  Socket . 

1  Shade  and  Holder 

50  Feet  of  Insulated  Electric  Wire 

3  Charges  (if  Depolarizer  (will  run  70  hours). 


♦This  plant  will  be  found  useful  for  lighting  small  rooms,  dining  tables,  desks,  and  for  reading  purposes.     It  will  also  properly  light  two  stalls  in  a  stable. 
Note. — Any  number  of  i-C.P.  incandescent  lamps  can  be  employed,  provided  that  not  more  than  one  is  used  at  any  one  time. 


Office  and  Factory  :     114-120    Park    Ave,    Brooklyn,    N.  Y 


AGENTS 


EMPIRE    CITY    ELECTRIC    COMPANY.    15    Dey    Street,    New    York. 
'      NOVELTY    ELECTRIC    COMPANY,    50-54    North    Fourth    street,    Philadelphia,    Pa. 
/      THE    ELECTRIC    OAS    LIGHTING    COMPANY,   195    Devonshire    Street,    Boston,    Mass. 
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OUR  ELECTRICAL  DIRECTORY. 

We  call  the  attention  of  all  electrical  houses  to 

lr  general  electrical  directory  in  every  issue  of 

e   Electric  Age.     It  is  a  permanent  feature, 

id  will  be  found  of  great  value  and  importance 

everyone  engaged  in  the  electrical  trade.  It 
constantly  growing,  and  every  electrical  house 

the  United  States  should  be  represented 
erein.  It  is  being  constantly  referred  to  by 
lousands  of  our  readers  who  desire  to  asceitain 
e  address  of  electrical  houses  in  the  various 
ties  and  towns.  Every  concern,  therefore, 
tould  be  represented.  The  directory  will  be 
>und  elsewhere  in  this  paper,  with  a  general 
ketch  of  its  aims  and  purposes.  We  empha- 
ze  the  importance  and  value  to  every  concern 
i  the  electrical  or  kindred  trades  of  being  rep- 
psented  in  this  directory.  No  other  weekly 
lectrical  paper  has  such  an  important  feature, 
rid  that  it  is  greatly  appreciated  by  the  business 
bmmunity  is  evident  from  the  fact  that  little 
Irgument  is  necessary  to  secure  names.  Our 
inject  here  is  to  simply  call  attention  to  the  fact 
tat  there  is  such  a  directory,  and  that  we  pro- 
ose  to  make  it  a  special  and  permanent  feature. 
:  will  be  thoroughly  reliable. 


ENDERING  HIGH-PRESSURE  CURRENTS 
HARMLESS. 

We  describe  and  illustrate  elsewhere  in  this 
sue  a  most  efficient  device,  which,  in  its  prac- 
cal  operation,  entirely  removes  from  overhead 
lectric  light  and  electric  railway  wires  all  of 
teir  terrors,  imaginary  and  real.  Mr.  F.  W. 
Dnes,  the  well-known  electrician  of  this  city, 
as  given  considerable  thought  to  the  subject  of 
le  dangers  of  overhead  wires  carrying  currents 
f  high  pressure,  with  the  result  of  the  evolution 
f  the  device  above  referred  to. 

The  apparatus  is  as  efficient  as  it  is  simple, 
i*d  any  high  pressure  electric  conductors, 
roperly  equipped  with  this  device,  is  rendered 
3  harmless  as  any  inert  substance  in  case  the 
'ire  breaks  and  falls  into  the  street. 

High-pressure  currents  on  overhead  wires  are 


unquestionably  a  constant   menace  to  life  and 
property,  as  has  been  exemplified  too  frequentlv. 

Mr.  Jones'  invention  is  extremely  simple  and 
can  be  attached  to  any  existing  line.  The  mo- 
ment a  wire  breaks  the  tension  on  the  device  is 
removed  and  the  broken  wire  is  grounded  at 
the  points  of  support  nearest  the  break.  The 
dangling  ends,  therefore,  are  rendered  perfectly 
harmless  and  can  be  handled  by  a  child  with 
perfect  impunity. 

The  great  value  of  this  invention  lies  in  the 
fact  that  while  broken  wires  are  instantly  ren- 
dered harmless  to  lifeand  property,  much  smaller 
wire  and  higher  pressures  may  be  used  wiih  per- 
fect safety.  Thus  a  great  saving  in  copper  is 
effected,  which  item  is  a  most  important  one  in 
electric  light  and  electric  railway  operations. 
The  consideration  of  prime  importance  is,  of 
course,  safety  to  lifeand  property.  With  these 
dangers  entirely  rendered  null,  the  next  point 
for  consideration  is  the  question  of  expense  and 
cost  of  plant.  The  dangerous  element  having 
been  removed,  the  item  of  cost  and  expense  ap- 
peals first  to  the  capitalist  and  operator.  Here 
is  something  that  at  once  removes  all  danger 
from  broken  wires  and  makes  it  possible  to  effect 
a  large  saving  in  copper. 

It  seems  to  be  one  of  the  most  valuable  and 
efficient  inventions  in  this  line  that  has  ever 
been  produced,  and  by  its  use  all  of  the  terrors 
of  the  so-called  "deadly  wire  "  are  effectually  re- 
moved. 

Another  important  point  in  connection  with 
the  use  of  this  device  is  the  fact  that,  in  case  of  a 
break  on  a  trolley  wire  the  operation  of  the  cars 
is  not  necessarily  interfered  with.  The  circuit 
being  grounded  on  both  sides  of  the  break,  cars 
continue  to  run  just  the  same.  Usually  a  car 
could  be  carried  by  the  break  by  its  own  mo- 
mentum and  the  circuit  re-established  on  the 
other  side.  Under  the  present  method  all  traffic 
ceases  when  the  trolley  wire  breaks,  and  cannot 
be  re-established  until  the  break  is  repaired. 

We  refer  our  readers  to  the  descriptive  article 
on  this  invention.  The  illustrations  show  the 
device  in  detail  and  its  application  in  practice. 
From  these  illustrations  and  accompanying  de- 
scription the  value  and  efficiency  of  the  inven- 
tion will  be  readily  understood. 


Savages  and  Telegraph  Lines. — Telegraph 
lines  are  the  objects  of  peculiar  attacks  in  newly 
settled  countries  On  the  western  plains  of  our 
own  country  the  buffalo  used  to  find  the  poles 
very  convenient  back-scratchers.  The  Indians, 
too,  found  the  material  used  on  the  lines  very 
handy  for  various  purposes  ;  so  the  wire,  poles, 
etc  ,  were  appropriated  as  occasion  required. 
These  times  have  all  passed  away,  however — at 
least  as  far  as  this  country  is  concerned — and 
telegraph  lines  are  so  familiar  that  they  are  sel- 
dom interfered  with.  In  our  Australian  letter, 
on  another  page,  our  correspondent  incidentally 
relates  simi'ar  experiences  in  that  country  when 
the  telegraph  was  first  strung  inland,  There  the 
uncivilized  natives  used  to  steal  the  glass  insu- 
lators for  the  pupose  of  making,  or  fashioning, 
spear  heads.  They  were  spared  the  trouble  of 
climbing  poles  and  breaking  their  necks  by  the 
distribution  of  a  plentiful  supply  of  broken 
bottles  and  insulators  on  the  ground  along  the 
route.  By  this  strategy  the  lines  were  to  a  great 
extent  preserved  from  molestation. 

Electro-Therapeutics.  — Electro-medical  ap- 
paratus is  as  important  to  the  modern  practicing 
physician  as  drugs  are.  The  electric  current 
as  applied  by  the  physician  is,  in  a  certain 
sense,  a  medicine,  since  it  effects  the  cure  of 
certain  ailments.  If  it  is  a  medicine  it  is  impor- 
tant that  it  should  be  as  easily  measured  and 
prescribed  as  anv  other  medicine.  We  describe, 
on  page  9,  an  electro-medical  apparatus  which 
will  interest  physicians  generally.  There  are 
some  important  improvements  in  this  apparatus 
over  the  old  method  of  applying  Galvanic  and 
Faradic  currents. 


ELECTRICITY  AS  A  SCIENCE. 

The  development  of  scientific  knowledge  of 
electricity  in  late  years  is  one  of  the  features  of 
the  times.  Not  many  years  ago  exact  knowl- 
edge of  this  wonderful  force  was  very  imperlect 
indeed,  and  the  determination  of  a  simple  fact 
necessarily  involved  a  good  deal  of  guess  work. 
To  the  birth  and  development  of  electric  light- 
ing is  due  the  wonderful  enlargement  of  our 
electrical  knowledge,  although  previous  to  this 
period  electricity  had  already  risen  to  the  dig- 
nity of  an  exact  science. 

In  his  recent  address  before  the  Chicago  Elec- 
tric Club,  on  "Underground  Electrical  Work," 
Mr.  F.  E.  Degenhardt  refers  in  a  practical  way 
to  the  high  scientific  development  electricity  has 
attained.  "The  telephone  manager,"  he  says, 
"  tells  you  that  he  must  have  a  cable  with  an 
electro-static  capacity  that  must  not  exceed  a 
given  number  of  microfarads  and  that  it  must 
contain  so  and  so  many  conductors,  and  that  its 
insulation  must  be  so  high  and  no  higher,  that 
all  the  conditions  must  be  delivered  within  a 
given  space  and  the  wires  must  be  twisted  in 
pairs,  so  that  they  can  be  formed  into  a  metallic 
circuit  if  they  wish,  and  your  manufacturer  goes 
at  once  to  work  and  evolves  a  cable  that  meets 
these  most  exacting  requirements." 

Everything  pertaining  to  electricity  is  planned 
on  a  strictly  scientific  b^sis  these  days,  and  we 
are  now  beginning  to  learn  how  to  get  the  most 
from  the  least 

TELEPHONE  NOTES. 


The  News  Letter  of  the  National  Telephone 
Exchange  Association,  covering  the  month  of 
October  is  out. 

Gen'l  Barney,  the  secretary  of  the  Association, 
announces  that  the  Executive  Committee  of  the 
Assoc  ation  has  decided  that  it  is  undesirable  to 
continue  the  publication  of  the  News  Letter,  and 
that  the  current  number  will  be  the  last  one. 

Among  the  other  items  contained  in  the  News 
Letter,  we  find  the  following  :  * 

The  Erie  Telephone  Company  will  this  sea- 
son complete  the  laying  of  underground  cables 
and  the  erection  of  new  multiple  switchboards 
in  St.  Paul,  Minneapolis  and  Cleveland,  at  a  cost 
of  $150,000.  These  improvements  have  been 
provided  for  by  an  increase  of  the  capital  stock 
of  the  sub-companies,  the  Erie  and  American 
Bell  Companies  taking  and  paying  for  their 
respective  proportions  of  the  increase. 

The  extension  of  underground  work  in-  this 
city  goes  on  steadily,  and  a  new  branch  of  elec- 
trical engineering,  so  far  as  New  York  city  is 
concerned,  has  been  developed  in  the  watching 
and  testing  of  the  wires  and  cables  that  now 
nmify  all  over  Manhattan  Island.  Electric 
lighting  and  power  companies  have  an  extensive 
mileage  in  use,  and  are  obtaining  very  fair 
results,  even  with  the  high-tension  and  alternat- 
ing currents.  This  is  due  in  a  measure  to  the 
superior  quaLty  of  the  cables  that  are  being 
manufactured  and  employed  for  the  work,  and 
also  the  experience  that  has  been  acquired  dur- 
ing the  past  two  or  three  years. 

Any  person  having  a  spare  copy  of  the  pro- 
ceedings of  the  Association  at  its  Cincinnati  and 
Providence  meetings,  will  confer  a  favor  by  cor- 
responding with  the  Secretary,  who  will  be  glad 
to  exchange  for  copies  of  the  proceedings  of  any 
other  meeting,  or  to  pay  cash  for  the  extra 
copies. 

It  is  said  that  there  are  about  25,000  telephones 
in  use  in  Canada,  of  which  more  than  20,000 
belong  to  the  Bell  Telephone  Company. 

Cable  Charts.— We  publish  a  letter,  by  re- 
quest, signed  "A  Well-Posted  Cabler,"  relating 
to  the  notice  made  by  us  of  a  Cable  Chart  lately 
issued  by  the  Direct  United  States  Cable  Com- 
pany. We  do  not  offer  any  opinion  ourselves  as 
to  the  similarity  of  the  two  pictures  but  repro- 
duce them  elsewhere  and  give  our  readers  the 
opportunity  of  judging  for  themselves. 


THE    ELECTRIC    ^CxE. 


THE  NEW  HOME  OF  THE  ELECTRIC 
AGE. 


The  accompanying  illustration  is  of  the  new 
'Id  building.  New  York  City,  in  wkich  are 
located  the  offices  of  the  Electric  Age.  The 
building  is  on  the  corner  of  Park  Row  and 
Frankfort  street,  and  in  the  heart  of  the  great 
newspaper  section.  The  New  York  terminus  of 
the  Brooklyn  Bridge  abuts  the  building  on  the 
eastern  side,  and  is  seen  at  the  left  in  our  illus- 
tration. 

As  to  the  building,  it  is  a  marvel  of  engineering 
skill.  It  is  the  highest  structure  in  New  York 
City,  and  one  of  the  most  imposing  edifices  on 
the  American  Continent.  The  architecture  is  of 
Romanesque  style  with  some  modifications,  the 
whole  giving  an  imposing  and  massive  appear- 
ance. 

The  extreme  height  of  the  huge  structure  is  its 
most  prominent  feature,  the  distance  from 
the  sidewalk  to  the  base  of  the  flag  pole 
being  no  less  than  318  feet.  The  flag  pole 
itself  is  32  feet  in  height,  making  the 
height  from  the  sidewalk  to  the  top  of  the 
pole  330  feet.  This  is  man}*  feet  above 
the  next  highest  structure  in  the 
Trinity  Church  spire  and  the  Brooklyn 
Bridge  towers  are  looked  down  upon  from 
the  top,  and  over  and  beyond  Brooklyn 
can  be  seen  the  Atlantic  Ocean.  Looking 
westward,  the  second  range  of  mountains 
in  New  Jersey,  beyond  the  famous  Orange 
Mountains  can  be  distinctly  seen  in  clear 
weather — in  fact  the  scene  is  a  perfect 
birdseye  view  of  the  great  city  and  its 
suburbs  and  surrounding  country,  within 
a  radius  of  at  least  25  miles. 

The  building  is  18  stories  high  above 
the  ground,  including  those  in  the  dome, 
which  is  50  feet  in  diameter — quite  a  build- 
ing in  itself.  There  are  two  stories  below 
the  ground,  making  iz  stories  in  all. 

From  an  electrical  point  of  view  there 
is  much  of  interest  in  this  great  building. 
The  electric  lighting  plant  will  be  an 
enormous  one.  It  is  rapidly  approaching 
completion,  and  when  finished,  we  hope 
to  be  able  to  give  our  readers  a  detailed 
description  of  the  plant  with  i  lustrations. 
The  installation  consists  of  four  United 
States  dynamos,  each  with  a  capacity  of 
800  16  candle  pow«=r  lights.  The  machines 
are  compound  wound,  and  will  be  d 
by  two  New  York  Safety  Engines.  There 
will  be  4. oco  incandescent  lamps  distrib- 
uted throughout  the  building.  The  plant 
is  so  arranged  that  in  case  of  accident  to 
the  Safety  engines,  the  dynamos  can  be 
driven  by  the  great  Corli-s  engine,  which 
furnishes  the  power  for  the  presses,  etc. 

There  will  be  a  large  installation  of  elec- 
tric motors  for  ventilating  purposes  and 
power. 

The  tubing  of  the  Interior  Conduit  and  Insula- 
tion Company  is  used  throughout  the  building, 
no  less  than  20  miles  of  it  .  The  wire  used, 
is  the  well-known  Grimshaw  White  Core, 
made  by  the  N.  Y.  Safety  Insulated  Wire  Co. .  and 
the  enormous  length  of  sixty  miles  of  it  were 
necessary.  The  United  States  Electric  Lighting 
Company  did  the  wiring,  as  well  as  putting  in 
the  plant,  and  the  work  was  most  successfullv 
performed. 

The  offices  of  the  Electric  Age  are  most  con- 
veniently situated  on  the  first  floor,  and  are  but 
a  step  from  the  elevators,  and  the  head  of  the 
main  stairs.  Our  friends  are,  therefore,  to  a  very 
great  extent  spared  the  bewilderment  which  is 
very  liable  to  come  over  one  when  entering  a 
great  building  of  this  class  for  the  first  time  in 
search  of  some  particular  office  or  person. 

The  electrical  plant  will  include  an  extensive 
annunciator  and  telephone  system,  installed  bv 
the  Complete  Electrical  Construction  Company 
Qf  this   city.     The   annunciator   plant   will    be 


unique,  and  presents  some  very  interesting 
features,  all  of  which  have  been  carefully  and 
successfully  developed  by  the  company  named. 
In  the  press  room  will  be  push  buttons  arranged 
on  a  handsome  frame,  and  in  the  stereotyping 
rooms  iriil  be  the  annunciator.  On  the  push 
button  fiame  there  is  arranged  on  the  top  row, 
ten  numbered  from  one  to  ten  succes- 

sively. These  represent  editions  of  the  paper. 
Below  this  row  are  five  others  of  ten  buttons  en 
a  line,  making  5c  in  all.  These  represent  stereo- 
e  plate  numbers,  and  below  this  is  another 
row  of  six  buttons,  representing  the  Brook". - 
Ne  Jersey,  Harlem,  Connecticut  and  New  York 
editions  res;  there  being  two  buttons  for 

the  New  York  edition.  The  plan  of  operation 
is  as  follows  :  In  case  the  press  is  ready  for,  say. 
plates  2.  3.  4  and  5  for  the  second  edition  of  the 
Harlem  issue  of  the  paper,  the  proper  buttons 
are  pushed,  which  indicates  on  the  annunciator 


known  goods  of  the  Okonite  and  New  York  Safet 
Insulated  Wire  Company  were  used. 

The  Complete  Electrical  Construction  Con 
pany  also  installed  a  motor  and  generator  plan 
the  motor  being  supplied  by  power  from  th 
electric  light  plant  This  motor  will  run  th 
generator,  which  is  to  be  used  in  the  telephcn 
and  annunciator  service,  for  calling,  etc. 

The  electrical  p'ant  ol  the  World  building  1 
be,  when  complete,  the  most  extensive  of  ; 
private  building  in  the  country,  and  will  be 
of  interest  to  electricians. 


KW  HOKE  OF  THE  ELECTRIC  AGE — WORLD  ErTLDIXG. 

in  the  stereotyping  room  the  corresponding  num- 
bers, etc.,  and  the  foreman  of  the  stereotyping 
department  knows  at  once  which  plates  to  send 
up,  and  which  not  This  system  of  communi- 
cation between  the  two  departments,  will  save  a 
great  deal  of  time. 

e  will  be  a  complete  bureau  of  information 
which  will  include  a  central  telephone  station, 
communicating  with  the  various  depanments  cf 
the  paper.  The  switchboard  has  24  circuits  and 
the  -  viU  occupy  a  room  all  by  itself. 

For  the  public  telephone  service  there  are  a 
pair  of  metallic  circuits  run  into  each  office  in 
the  building,  and  connected  in  the  cellar  with 
the  underground  wire  S5*etem. 

Thirty-five  miles  of  wire  was  used  for  wiring 
the  building  for  the  telephone  service  alone. 
District  loops  and  Gold  and  Stock  wires  are  also 
run  into  each  office. 

In  the  wiring  for  these  installations  the  well- 


GEISSLER'S  TUBES  * 

It   has   been    observed   by  E.    Warburg, 
whilst  in  a  Geissler  tube  filled  with  slightly  m 
nitrogen  the  difference  of  potential  between 
cathode  and  a  point  in  the  extreme  visible  lii 
of  the  negative  glow  remained  constant,  yet  wh< 
the  niirogen  is  quite  dry  a  considerable 
crease  of  fall  takes  place  as  the   cum 
pass  Gilbert's  "  Anna'en  der  Phyi 

und  Chemie, '"  serus     2     Yol.   XXI.,  pa 

This  observation  has  recently  been  unci 
investigation  again,  and  Warburg  noi 
attributes  the  phenomena  to  the  prese 
of  minute  quantities  of  oxygen  in 
nitrogen,  and  shows  in  a  paper  in  Gilbe 
"Annaien,"  etc. ,  series  [2  ,  Vol.  XL.,  p 
1,  how  these  traces  01  oxygen  may 
removed.  Sodium  had  previously  be 
used  for  this  purpose,  but  a  difficulty  « 
experienced  in  obtaining  this  metal  ii 
state  of  sufficient  pur: 

Warburg  now  liberates  his  sodium  wit 
the  closed  tube  in  a  nascent  state  by  e 
trolysis  through  the  glass,  a  portion  of  1 
tube  being  immersed  in  ball  per  cent 
dium  amalgam  connected  with  the  ne 
tive  pole  of  a  battery  and  heated  to  3c 

.  e  cathode  of  the  tube  being  connc 
with  the  positive  pole.  When  the  last  trj 
of  oxygen  has  been  removed  a  deep  ye  It 
light  appears  in  the  part  of  the  tu  | 

the  sodium  is  liberated. 

:>gen  at  2.3  mm.  pressuie  was  fief 
from  oxygen  in  2c  minutes  with  a  cun 
from  three  Bunsen  cells  connecter 
induction  coil  capable  ol  giving  1 
spark  in  air,  and  mal.:    1  contact! 

minute.     The  excess  cf  sodium  was  aftl 
wards  distilled  into  a  remote  porti<  n  ol 
tube.       From    his    experiment*.    Wart 
_  mean  r.umlers  for  the 
of  the  cathode  in  volts  : — 

i'.inum  cathode  in  nit:   _t:     =  232  volts. 

"  "       "  hydrogen  =  300       " 

:_jnesium    "       "   nitrogen   =  207 
"   hydrogen  =  16S 

Yariations  of  a  few  pet  cent,  still  remai 
but  the  author  is  of  the  opinion  I 
perfectly  pure  gases  the  fall  is  in. 
ent  of  the  current  strength  and  of  th 
sure,   being  determined   only  by  the   chem 
nature  of  the  gas  and  of  the  cathode,  and  by 
physical  condition  of  the  latter. 

Experime:-  -  the  Andrews  electrical  f 

signal  have  recently  taken  place  at  Bowes  Pal 
on  the  Great  Northern  Railway,  in  the  presen 
of  a  large  number  of  railway  engineers  and 
rectors.  In  this  system  an  insulated  rail  is  1< 
down  parallel  with  the  ordinary  rails  :  and 
current  is  conveyed  to  the  engine  by  mt 
a  metallic  brush  affixed  to  the  footboard.  Th 
is  an  illuminated  dial  fixed  on  the  weathe 
of  the  engine,  with  a  miniature  signal  and  a  go 
to  direct  the  attention  of  the  driver  to  the  si 
.non  the  engine.  In  the  signal-box  areoi 
miniature  signals  showing  the  signalman  that! 
driver   has  received  coire  -  gnaL 

signal  may  be  brought  into  action  by  the  s>] 
man  immediately  upon  a  fog  coming  on  sin 
by  moving  a  switch. 

London  . 
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\  VALUABLE  SAFETY  DEVICE  FOR  HIGH- 
PRESSURK  OVERHEAD  ELECTRIC 
CONDUCTORS. 

The  danger  of  dangling  electric  conductors, 
:harged  with  high  pressure  currents,  has  been 
demonstrated  so  often  and  so  seriously,  that  any 
Dractical  invention  relieving  overhead  conduc- 
es of  their  deadly  menace  to  life  should  be 
■eartily  welcomed  by  both  the  proprietors  of  the 
.vires  and  by  the  public.  The  accompanying  il- 
lustrations show  an  ingenious  safety  device  and 
ts  practical  application,  on  which  letters  patent 
ire  being  taken  out  in  the  United  States  and 
Canada,   by  Mr.    F.    W.   Jones,   the  well-known 


duced  seventy-five  per  cent.,  making  it  pos- 
sible to  run  cars  four  times  farther  from  the 
power  station,  or  of  reducing  the  amount  of 
copper  in  the  wires  to  one-fourth.  It  will  be 
found  on  actual  trial  that  the  device  does  not 
wait  until  the  wires  have  fallen  to  the  ground 
before  diverting  the  current  of  electricity,  but 
long  before  the  wires  have  reached  a  position  of 
danger.  Even  a  fall  of  an  inch  or  two  below 
their  normal  plane  of  suspension,  they  have  been 
entirely  deprived  of  their  charge  of  the  deadly 
fluid,  and  consequently  are  nothing  more  than 
simple  uncharged  wires  when  they  arrive 
within  reach  of  persons  or  animals,  and  may  be 
handled  with  perfect  safety  by  a  little  child. 


slightly  in  the  direction  of  its  length.  As  the 
springs  are  not  likely  to  be  called  on  for  action 
very  frequently,  they  can  readily  be  rendered 
proof  against  oxidation  from  the  weather  and 
the  determination  of  the  proper  size  of  the  elec- 
trodes of  the  devices,  their  best  construction  to 
meet  the  various  conditions  under  which  they 
may  be  used,  together  with  other  details  in- 
volved in  their  practical  application  will  meet 
with  a  ready  solution  at  the  hands  of  an  expert 
of  ordinary  intelligence. 

In  fig.  i,  A  and  B  represent  the  contact  points 
of  the  electrodes,  and  in  Fig.  2  the  correspond- 
ing points  are  represented  by  A'  and  B'.  The 
cases  of  the  device,  C1  and  C2  ,are  made  of  some 
insulating  substance,  preferably  hard  rubber. 
G,  in  fig.  3,  represents  the  generator  of  elec- 
tricity. 

DISTRIBUTION     OF    TIME     BY     ELEC- 
TRICITY. 
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FIG.     I. — JONES    SAFETY    DEVICE. 


fclectrkal  expert  of  New  York.  The  object  of  the 
■  nvention  is  to  automatically  divert  the  heavy 
tun-rents  to  the  earth  at  the  points  of  support, 
fchould  a  trolley  wire  or  a  conductor  of  electric- 
Sty  for  light  or  power  be  accidentally  displaced 
or  broken.  In  conjunction  with  the  device  is  a 
plan  for  permanently  grounding  the  guard  wire, 
50  thit  any  foreign  wire  falling  across  it  may  be 
eluced  to  zero  and  its  dangling  end  be  perfectly 
tiarm'ess,  whether  it  was  previously  carrying  a 
dangerous  current  or  was  accidently  crossed 
with  a  tro'ley  wire.  In  Boston,  not  long  ago, 
the  instantaneous  killing  of  two  horses  in  a 
crowded  street  by  a  falling  trolley  wire  arrested 
public  attention  to  the  terrible  possibilities  of 
such  accidents  in  the  case  of  human  beings.  It 
is  true  that  the  extreme  watchfulness  of  the  com- 
panies operating  the  trolley  street  car  systems 
may  render  breakages  less  frequent.  The  com- 
panies are  thoroughly  alive  to  the  great  danger 
larking  in  the  network  of  wires  covering  so  many 
busy  streets,  and  no  effort  is  spared  to  repair  the 
defects  as  fast  as  they  appear.  With  all  this 
precaution,  however,  the  wires  are  daily  growing 
older  and  weaker  from  the  incessant  pounding 
and  wear  of  the  trolleys  and  the  time  must  arrive 
tfrhen  they  will  snap  at  points  quite  unsus- 
pected, and  their  deadly  ends  may  embrace 
manv  persons  walking  or  riding  beneath  them. 
The  storms  and  sleet  of  winter  are  also  more 
than  likely  to  bring   these    death-dealing   wires 


Figures  1  and  2  show  two  safety  devices,  C 
and  D,  applied  respectively  to  a  power  wire, 
G  W,  and  a  trolley  wire.  T  \V,  as  shown  in 
fig.  3.  The  grounded  guard  wire  is  not  shown. 
Between  the  two  insulated  sections  of  the  trol- 
ley wire  and  the  power  wire  two  feeder  wires 
are  seen,  each  including  a  suitable  fuse,  F,  to 
be  blown  out  in  case  either  section  of  T  W 
becomes  grounded. 


On  Friday  night,  Nov.  7th,  Mr.  James  Ham- 
blet,  manager  of  the  time  service  of  the  Western 
Union  Telegraph  Company,  delivered  before 
the  Electrical  Department  of  the  Brooklyn  In- 
stitute a  lecture  on  the  Method  of  Distribution 
of  Time  by  Electricity. 

Mr.  Hamblet  illustrated 
tant  points  of  his  lecture 
and  blackboard  diagrams, 
exhibition    two   very  fine 

the  self  winding  features  of  which  that  gentle- 
man gave  a  general  description. 

Mr.  Hamblet  opened  his  lecture  with  a  brief 
historical  sketch  of  the  various  methods  of  dis- 


many  of  the  impor- 

by  lantern  projection 

There  were  also  on 

self-winding   clocks, 


FIG. 


-APPLICATION*    OF    JOXES S    SAFETY    DEVICE. 


The  automatic  circuit  closing  device  C  (fig.  1) 
is  attached  to  G  W  on  both  sides  of  each  sup- 
port (fig.  3)  and  the  tension  of  spring  S  is  over- 
come by  the  tension  of  the  branch  wires  attached 
to  G  W  and  the  support  to  hold  the  device  in 
position,  so  that  no  current  can  escape  from 
G  W  to  earth  via  the  device.  Should  G  W 
drop  slightly  from  its  normal  position  the  spring 
S  will  act,  instantly  closing  the  eirth  circuit  via 
the  dotted  line  down  the  pole  and  divert  all  of  the 


FIG    2. — JONES    SAFETY    DEVICE. 


down  upon  the  heads  of  the  people  in  the  streets 
when  the  snow  and  rains  have  produced  the 
very  best  conditions  for  fatal  shocks.  That  an 
exceedingly  simple,  practical,  and  inexpensive 
device  has  been  proposed  by  Mr.  Jones  for  en- 
tirely removing  all  danger  to  life  and  property 
from  overhead  electric  conductors  of  all  kinds, 
will  become  apparent  from  an  inspection  of  the 
diagram  and  perusal  of  the  description  following. 
It  will  also  become  obvious  to  capitalists  and 
"electricians  that  once  the  danger  is  removed  the 
electric  pressures  can  be  increased  and  with  twice 
the  voltage  of  current  four  times  the  work  can 
be  done.     Or,  the  amount  of  copper  can  be  re- 


current from  the  main  conductor  beyond.  The 
automatic  current  opening  device,  D  (fig.  2),  is 
attached  above  the  trolley  wire  in  such  a  wax- 
that  the  strain  of  the  branch  wires  attached 
thereto  to  hold  it  in  the  position  shown  in  fig.  3 
is  not  great  enough  to  overcome  the  spring  S 
and  allow  the  points  to  close.  Should  the  trol- 
ley wire  break,  it  is  obvious  that  the  weight  of 
the  falling  wire  would  instantly  close  the  circuit 
in  the  device  diverting  the  current  to  earth.  It 
is  practicable  to  use  circuit  closing  device  C,  in- 
stead of  D,  to  perform  the  same  function  pro- 
vided the  same  spiral  spring  has  it*  tension  prop- 
erly adjusted  and  the  trolley  wire  is  free  to  move 


tribution  of  time  from  the  earliest  days  down 
to  the  present  time.  He  exhibited  a  sun  dial, 
over  300  years  old,  as  showing  the  ancient 
method  of  telling  the  time. 

In  1837  the  first  suggestion  of  time  distrib- 
ution by  telegraph  was  made,  and  the  general 
plan  did  not  differ  much  from  that  in  use  at  the 
present  time.  The  first  time  ball  ever  con- 
structed was  at  the  Greenwich  Observatory,  a 
picture  of  which  was  projected  on  the  screen. 

Among  the  slides  used  was  one  showing  the 
method  of  taking  time  by  a  star  passing  across 
the  field  ©fa  telescope.  The  field  is  divided  by 
spider  lines,  the  distance  between  which  cor- 
respond with  a  certain  length  of  time,  and  as  the 
star  passes  across  these  lines  signals  are  tapped 
upon  a  key  by  the  observer. 

Another  slide  showed  the  relative  position  of 
the  sun  and  planets  and  the  relative  motions  of 
the  latter  bodies. 

Various  clock  escapements,  in  practical  oper- 
ation, were  also  shown  on  the  screen. 

On  the  blackboard  were  diagrams  showing  the 
method  of  distributing  time  from  Washington, 
and  the  Western  Union  building,  and  also  the 
method  of  synchronizing  clocks.  One  relay  at 
the  Washington  observatory,  at  which  institu- 
tion the  sun  time  is  taken  every  day  at  noon, 
transmits  the  solar  time  to  the  Western  Union 
building,  New  York,  and  from  there  it  is  dis- 
tributed throughout  the  country.  In  this  way 
about  5,000  clocks  are  synchronized  daily. 

The  lecturer  also  described  the  important  func- 
tion of  master  clocks,  which  send  a  signal  over 
the  circuit  once  an  hour.  Each  clock  on  the 
circuits  controlled  by  master  clocks  has  an  ingen- 
ious device  which  is  operated  by  the  electrical 
impulse  sent  out  by  the  master  clock  exactly  on 
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the  hour.  If  any  clock  has  gained  or  lost  a  few- 
seconds  during  the  hour  the  operation  of  that 
device  sets  the  hour  and  minute  hands  exactly 
to  the  hour :  thus  every  clock  starts  from  each 
hour  exactly  correct. 

In  describing  the  winding  mechanism  of  self- 
winding clocks.  Mr.  Hamblet  stated  that  these 
clocks  are  wound  once  every  hour  by  the  opera- 
tion of  a  small  electric  motor.  How  long  they 
will  run  without  being  touched  depends  alto- 
gether upon  the  battery.  They  will  run,  how- 
ever, for  two  or  three  years  without  any  neces- 
sary attention.  The  batteries  are  usually  in- 
spected once  a  year.  Appropriate  mechanism 
in  the  clock  movement  closes  the  electrical  cir- 
cuit every  hour,  and  in  this  way  the  winding  ma- 
chinery is  operated.  "These  clocks,"  said  the 
lecturer,  "'are  having  remarkably  good  success 
in  railroad  use." 

A  letter  was  read  from  the  Secretary  of  the 
New  York  Electrical  Society  suggesting  that  the 
electrical  department  of  the  Brooklyn  Institute 
take  some  action  in  the  matter  outlined  in  the 
recent  lecture  of  Lieutenant  Bradley  A.  Fiske,  on 
the  subject  of  establishing  an  electrical  corps  in 
the  army  and  navy.  A  committee  will  be  ap- 
pointed to  take  the  matter  into  con^ide-ation. 


THE    BRADNER    ADJUSTABLK     HANGER. 


Size  A.  Especially  adapted  for  all  single  light 
pendants  in  offices,  stores,  libraries,  etc. 

Size  B.  Are  for  engravers,  printers,  factory 
and  mill  lights,  the  pulley  being  held  in  a  stout 
wire  cage. 

Size  C.  Extra  heavy  for  chandeliers,  umbrella 
and  cluster  lights  of  a'l  kinds 

The  McCreary  Electrical  Specialty  Company, 
of  iS^and  20  Cortlandt  street,  this  city,  are  the 
sole  agents  for  this  improved  hanger  in  the 
eastern  and  most  of  the  southern  states,  and  are 
licensed  to  sell  in  foreign  countries. 


ELECTRIC    LIGHTING  FOR  BEGINNERS.* 


BY  THE  EDITOR. 


The  method  at  present  in  vogue  of  raising  or 
lowering  pendant  electric  lights  is  at  best  clumsy 
and  the  appearance  of  a  loop  of  flexible 
cord  dangling  in  mid-air,  somewhere  between 

the  ceiling  and  the 
lamp  is  hardly  in  ac- 
cordance with  aesthetic 
taste.  We  describe  and 
illustrate  herewith  an 
improvement  in  this 
direction  which  will  be 
appreciated,  and  all 
those  users  of  electric 
light  who  are  as  particu- 
lar about  the  looks  of 
the  light  and  its  adjuncts 
as  they  are  about  other 
things  will  find  in  this 
new  device  something 
that  will  meet  the  ob- 
jection to  the  o'd  plan 
of  raising  and  lowering 
lamps. 

The  Bradner  Adjust- 
able Hanger.  <  f  which 
an  illustration  is  here 
given  consists  of  a 
suspended  d  fferential 
pulley  enclosed  in  a 
neat  brass  shell.  The 
flexible  coid  is  wound 
several  times  around 
the  large  drum,  passed 
through  an  opening 
and  around  the  small 
drum,  the  lamp  and 
shade  being  perfectly 
balanced  by  the  weight 
of  thepullev.  Thelamp 
will  remain  in  any 
the  bradner  adjustable  position  between  ceil- 
hanger.  ingand  floor.     Should 

the  lamp  and  fixture  be 
heavier  than  the  pulley  alone  there  are  small 
weights  provided  with  each  pulley,  that  fit  a 
recess  in  the  large  end  of  the  pulley,  and  by  in- 
serting one  or  more  of  these  weights  the  balance 
can  easily  be  made  perfect. 

The  device  is  quite  simple,  there  being  no 
springs,  or  anything  else  in  the  mechanism  that 
can  get  out  of  order.  The  balance  is  perfect, 
and  the  adjustment  to  any  elevation  is  a  very 
easy  accomplishment.  The  flexible  cord,  — that 
part  of  it  exposed  to  view — is  always  taut,  and 
the  unsightly  knot  or  loop  is  done  away  with 
entirely.  Three  sizes  of  this  hanger  are  made,  viz  : 


CABLE  CHARTS. 


New  York,  October  27,  1890. 
Editor  of  the  Electric  Age  : 

Sir  : — In  your  issue  of  October  25th  you  notice 
at  some  length  a  pictorial  print  distributed  by 
the   Direct  United  States  Cable  Company  to  re- 


picture  used  on  direct   united   cable  company  s 

CHART. 

mind  the  American  public  of  the  company's 
existence  and  purposes. 

On  looking  over  the  print  I  find  on  the  left 
hand  side  a  scene  of  an  interior,  and  a  legend  on 
the  window  proclaims  it  to  be  the  New  York 
office  of  "The  Diiect  United  Slates  Cable  Com- 
pany, forwarding  cablegrams  to  Great  Britain, 
Germany  and  all  parts  of  the  world." 

I  thought  I  had  seen  this  picture  before  and 
recollected  that  the  same  view  appeared  in 
Scriiner's  Magazine  for  July,  1889,  where  it  was 
said  to  represent  the  working  of  the  Siphon  Re- 
corder in  the  office  of  the  Commercial  Cable  Co., 


picture  published  in   Scriiner's. 

No.  1  Broad  street.  It  therefore  appears  that  the 
Direct  United  States  Cable  Company  has  not 
only  appropriated  a  copyright  picture,  but  re- 
presents itself  as  working  an  instrument  which  it 
is  well  known  it  does  not  use  in  New  York  nor  at 
any  other  office  on  its  system. 

It  would  be  inteiesting  to  know  what  Messrs. 
Scribner  and  Co.,  think  of  the  plagiarism  of  their 
picture  and  what  the  Commercial  Cable  Com- 
pany thinks  of  its  property  as  an  adornment  of 
its  rival's  showcard,  and  how  the  public  will  judge 
this  honorable  (?)  proceeding. 

May  I  ask  you  to  publish  this  letter  as  a  matter 
of  justice,  and  oblige  a 

Well  Posted  Cabler. 


Part  XIII. — Converters. 

243 — What  is  a  converter? 

A  converter  is  a  device  used  in  connection 
with  alternating  current  systems  for  ihe  purpose 
of  converting  or  transforming  into  low  pressure 
the  current  generated  by  the  dynamo,  which  is 
usually  of  high  potential  or  pressure. 

244 — How  are  alternating  currents  convetted 
from  high  to  low  pressure  by  the  aid  of  the 
converter  ? 

By  the  inductive  effect  of  one  coil  of  the  con- 
verter upon  the  other. 

245 — What  is  the  difference  between  an  alter- 
nating current  converter  and  an  ordinary  induc- 
tion coil  ? 

A  converter  is  really  an  inverted  inductior 
coil. 

246— What  is  meant  by  an  inverted  inductior 
coil  ? 

In  an  induction  coil  the  primary  coil,  or  th< 
one  in  which  the  battery  or  inducing  curreDi 
flows,  is  wound  with  much  coarser  wire  thai 
that  used  for  the  secondary  coil.  An  inverts 
induction  coil  means  one  in  which  the  pri 
mary  coil  i?  wound  with  much  finer  wire  thai 
that  used  for  the  secondary  coil ;  in  other  words 


fig.  1. — converter. 

in  the  converter  the  thick  wire  is  on  the  second 
ary  coil  and  the  thin  is  on  the  primary,  while  ii 
the  induction  coil  the  thick  wire  is  on  the  pri 
mary  and  the  thin  on  the  secondary. 

247 — What  is  the  form  of  the  converter? 

One  form  is  shown  in  fig.  1.  This  represent 
the  Westinghouse  converter. 

(To  be  continued.) 


The  town  of  Magdeburg  will  devote  8375,000 
for  the  erection  of  a  central  electric  light  station. 


Panic— On  the  night  of  Nov.  1st  a  panic  occu; 
red  among  the  patrons  of  the  Grande  Cafe,  Ru 
Scribe,  Paris,  which  is  traceable  to  electricity 
The  press  despatch  giving  the  details  of  the  a 
fair  was  rather  vague,  but  it  seems  probable  ths 
the  overheating  of  a  wire  started  a  fire.  Whe 
the  flames  were  discovered  consternation  seize 
those  present  in  the  cafe,  and  in  the  mad  rus 
everything  breakable  was  demolished.  The  de 
spatck  states  that  the  flames  constantly  ir 
creased  "in  volume  and  intensity  owing  to  th 
continuance  of  the  electric  current,"  which  coul 
not  be  shut  off. 


*  Copyrighted. 
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A   NEW   ELECTRO-MEDICAL  TABLE. 

At  the  exhibition  given  at  the  Brooklyn  Insti- 
tute, of  the  various  batteries  now  in  use,  the 
electro-medical  table,  comprising  part  of  the 
exhibit  of  the  Law  Telephone  Company  of  New 
York,  attracted  considerable  attention.  The 
table  itself  was  of  antique  oak  and  of  beautiful 
design,  while  the  instruments  were  remarkably 
well  finished.  We  give  below  an  illustration  of 
this  useful  apparatus  which  comprises  some 
novel  and  valuable  features.  The  table  is 
equipped  for  the  galvanic  current  with  a  Bailey 
regulator  and  milliampere  meter.  The  regula- 
tor consists  of  a  glass  jar  about  three  inches  in 
diameter  by  ten  high.  The  device  will  be  readily 
recognized  in  the  illustration.  Its  object  is  to 
modify  the  current  and  it  perfectly  supplants  the 
switchboard  or  cell  selector.  It,  moreover, 
possesses  the  valuable  feature  of  equalizing  the 
w.irk  on  ail  the  cells  of  the  batterv. 


lowering  the  plates,  when  the  sponge  tips  touch 
the  water  current  equivalent  to  that  from  a  single 
cell  or  battery  flows  through  the  circuit,  and  as 
the  plates  are  lowered  more  of  their  surfaces  are 
submerged,  consequently  the  resistance  to  the 
flow  of  the  current  is  reduced  and  the  current 
correspondingly  increaseJ.  When  the  plates  are 
fully  submerged  all  the  resistance  in  the  current 
regulator  is  removed  and  the  effect  of  the  entire 
battery  as  a  result  is  obtained. 


The  switchboard  itself  is  therefore  necessarily  a 
cumbersome  affair,  having,  as  it  does,  a  system 
of  leveis  and  keys  for  throwing  in  and  out  of 
circuit  any  one  or  number  of  cells.  One  of 
the  great  objections  to  the  switchboard  system 
in  addition  to  the  one  above  named  is,  that  part 
of  ihe  battery  is  overworked  while  the  other  pait 
has  little  or  nothing  to  do,  and  the  patient 
receives  a  succession  of  slight  shocks  instead  of 
a  gradual  increase  or  decrease  in  the  current. 

The  meter,  which  is  shown  on  the  table  im- 
mediately next  to  the  current  regulator,  is  simply 
to  measure  the  current,  and  as  such  devices  are 
so  familiar  in  their  construction  it  is  hardly 
necessary  to  go  into  details  here. 

The  induction  apparatus  shown  at  the  further 
end  of  the  table  is  known  as  the  Dubois-Ravmond 
(Faradic)  coil.  The  coil  has  a  device  for  inter- 
rupting the  Faradic  current  at  almost  any  required 
rate,  but  otherwise  is  similar  to  other  induction 
coils. 

The  combination  as  shown  in  our  illustration 
makes  a  very  complete  office  outfit  for  the  physi- 
cian and  it  is  as  ornamental  as  it  is  useful. 

The  Law  Telephone  Company,  of  85  John 
Street  are  the  makers  of  this  improved  electro- 
medical outfit. 


A    NEW    ELECTkO-MEDICAL    TABLE. 


This  regulator  is  simply  a  new  and  improved 
form  of  water  rheostat  and  differs  from  all  its 
predecessors  in  that  it  is  capable  of  fully  giving 
the  extremes  and,  too,  with  a  uniform  increasing 
and  decreasing  effect.  It  will  be  noticed  in  the 
illustration  that  there  are  four  plates  of  carbon 
within  the  jar  with  their  lower  ends  pointed 
alternately  to  the  right  and  left.  To  two  of  these 
points  are  attached  small  pieces  of  sponge  which 
extend  below  the  level  of  the  points. 

The  first  and  third  carbon  plates  are  connected 
with  one  side  of  the  circuit,  while  the  second  and 
fourth  are  connected  with  the  other  side.  By 
means  of  the  thumb  screw,  which  is  shown  in  the 
illustration,  the  plates  may  be  slowly  lowered 
into    the   water,    or   withdrawn    therefrom.      In 


The  current  regulator  and  the  milliampere 
meter  are  connected  in  a  single  metallic  circuit 
with  from  forty  to  eighty  cells  of  Law  1  at  ery. 
The  regulator  is  non  corrodable  in  any  of  its 
parts,  hence  there  is  no  expense  to  maintain  it. 
To  prepare  it  for  use  all  that  is  necessary  is  to 
half  fill  the  jar  with  water,  so  that  when  the 
plates  and  sponge  tips  are  elevated  into  the  up- 
per portion  of  the  cell  neither  will  be  in  contact 
with  the  water. 

The  value  of  this  device  may  be  appreciated 
when  it  is  stated  that  in  the  switchboard  hereto- 
fore used  each  cell  of  battery  required  a  terminal 
on  the  board  and  a  wire  leading  to  the  battery. 
With  a  battery  of  forty  to  eighty  cells  thi-  means 
as  many  wires  to  connect  with  the  switchboard. 


ELECTRICITY    IN   MINING 
OPERATIONS.* 

The  danger  of  accident  from 
any  class  of  electric  machinery 
in  mining  operations,  is  of  three 
kinds  :  first,  physical  injury  from 
contact  with  conductors  or  ap- 
paratus, through  which  a  cur- 
j||P  rent  is  pa-sing;  secondly,  dan- 

ger of  fire  of  explosion  from  a 
spark  in  some  part  of  the  elec- 
trical apparatus ;  and,  thirdly, 
failure  of  the  apparatus  to  work 
properly  at  critical  moments. 
Regarding  the  first  point,  it  may 
be  said  that  a  limit  of  250  volts 
has  been  fixed  by  many  experts 
in  mining  and  electrical  engi- 
neering for  all  apparatus  to  be 
u  ed  below  the  surface  ;  and 
that  permanent  injury  from  a 
current  of  this  tension,  regard- 
less 0/  its  amount,  is  absolutely 
impossible,  the  only  liability  to 
danger  lying  in  secondary  and 
indirect  accidents,  owing  to  the 
surprise  and  momentary  dis- 
comfort due  to  an  accidental 
shock.  A  hot  steam-pipe  car- 
ries more  danger  for  the  man 
who  unexpectedly  touches  it 
than  a  bare  copper  wire  carry- 
ing enough  current  to  cut  and 
haul  two  thousand  tons  of  coal  a  day,  at  the 
voltage  named  above.  As  to  the  second  source 
of  danger,  no  electrical  apparatus,  if  properly 
installed,  should  ever  spark  at  known  and 
properly-guarded  points  ;  the  amount  of  protec- 
tion at  these  points  being  entirely  dependent 
upon  the  knowledge  of  the  designer,  faithful- 
ness of  the  operator  and  common  sense  of  ihe 
purchaser,  in  spending  sufficient  money  on  safe- 
guards. As  to  the  third  point,  no  class  of  appa- 
ratus ever  designed  is  free  from  the  possibility  of 
accidental  derangement,  and  at  critical  mo- 
ments. But  of  electrical  apparatus,  it  may  be 
said  that  no  type  of  machinery  will  answer  more 
quickly  to  sudden  demands  uf  on  its  capacity,  or 
give  a  plainer  indication  of  continued  abuse  : 
while,  on  the  other  hand,  no  system  of  power 
transmission  is  capable  of  more  rapid  repair  in 
case  of  temporary  derangem<  nt. 


Edison's  First  Patrnt  — The  fir.-t  patent  taken 
out  bv  Mr.  Edison  was  on  a  vote  recorder. 


*  Abstract  from  paper  of  H.  C.  Spaulding,  read  before  Amer- 
ican Institute  of  Mining  Engineers.  New  York. 
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HIGH    VACUA. 


A:   I        -       rmber  meeting  in   Leeds,  of  the 
:>ciation    for    the    Advancement    of 
Mr.   J.    Swinburne  read  the   following 
on  high  vacua  : 

In  a  series  of  papers  on  "  Incandescent  Lamp 
Manufacture. "'  I  called  attention  to  the  great 
suj.  :>f  ihe  Geissler  10  the  Sprengel  form 

of  mercury  pump.  Several  kinds  of  Sprengel 
pump  were  successively  connected  to  a  Geissler, 
and  both  were  worked  at  the  same  time.  The 
(variably  stopped  taking  air  down 
before  the  Geissler  ;  in  fact,  the  Geissler  never 
stops.  It  acts  as  its  own  McLeod  gauge,  and 
never  in  I  ates  &  per  ect  vacuum.  The  probable 
reason  why  the  merits  of  the  Geissler  have  been 
so  underrated  is  I  needs  the  greatest  care 

in  securing  perfect  dryness  of  the  bulb  and  valve. 
Not  only  will  traces  of  water  vapor  condense 
under  the  floating  valve  instead  of  lifting  it  and 
going  through,  but  it  is  probable  a:r  does  it  too 
About  a  century  ago.  Davy  showed  that  if  the 
mercury  were  allowed  to  run  up  gently  i  1  an 
imperfect  Torricellian  vacuum,  a  bubble  was 
left  :  but  if  allowed  to  rise  suddenly,  it  indicated 
a  perfect  vacuum,  the  air  being  condensed 
against  the  glass.  In  the  lamp  papers  I  describ- 
.  form  of  pump  which  avoids  difficulties  due 
to  small  condensations.  The  main  bulb  dis- 
-  -  into  a  small  chamber  sealed  by  a  little 
V  tube,  so  that  a  pressure  ol  i/ic  :'.d  move 

the  mercury.  This  chamber  exhausts  into  a 
larger  globe,  exhausted  mechanically,  and  sealed 
by  a  floating  valve.  Ihe  small  chamber  i^  thus 
as  thoroughly  exhausted  as  an  ordinary  pump 
can  pump  it ;  but  the  pump  proper,  exhausting 
into  high  vacuum,  can  thus  work  better.  The 
condensed  air  and  water  cannot  expand  back 
into  it.  It  is  thus  really  a  double  pump,  or  two 
mercury  pumps  in  series.  The  only  drawback 
is  that  it  needs  snme  pressure  to  open  the  first 
valve  or  sealing,  so  that  there  might,  after 
be  some  condensation  under  it.  I  have  latelj* 
devised  and  used  a  pump  made  as  follows  :  —  a. 
is  the  body  or  chamber  of  the  pump  proper. 
This  exhausts  into  the  small  chamber,  b,  sealed 
by  the  valve,  c.  and  this  exhausts  into  the  cham- 
ber, g.  sealed  by  the  floating  valve,  h.  g  is  con- 
nected to  a  reservoir  and  mechanical  air  pump. 
The  valve,  c.  has  a  long  thin  glass  rod  passing 
down  through  a  into  the  lower  tube,  which  a 
as  a  guide  A  loose  sleeve,  f.  is  strung  on  this 
rod.  Tnere  is  a  swelling  at  e  which  fits  the  lower 
end  of  the  sleeve,  and  is  small  enough  to  pass 
through  the  neck  in  putting  the  pump  together. 
en  the  mercury  rises  in  the  globe,  a,  it  lifts 
the  sleeve  till  the  lower  end  catches  on  e,  which 
closes  it  The  mercury  rises,  and  floats  the 
sleeve,  thus  lifting  the  valve,  c.  The  mere 
that  sealed  c,  then  runs  out,  and  there  is 
a  clear  passage  through  into  b  :  so  no  con- 
densation takes  place  in  a.  The  mercury 
rises  till  it  floats  h.  When  it  falls,  the  valve,  c, 
acts  again,  for  the  mercury  has  filled  the  sle-; 
f,  over  the  top,  and  c  is  heavy  enough  to  sink 
the  sleeve  and  rod  when  the  sleeve  is  full  of 
mercury  I  have  tried  electromagnetic  and 
other  arrangements  ;  but  this  is  the  best,  as  far 
as  I  have  gone. 

n  using  a  pump  it  is  best  not  to  let  air, 

and  perhaps  moisture,  run  through  it  more  than 

can  be  helped.     By  the  use  of  a  sort  of  syphon 

it  is  p95sible  to  seal  on  new  work  to  be  exhausted 

it  letting  the  air  pressure  into  the  pump. 

The  point,  k,  is  the  barometric  height  at 
:h  the  mercury  norm  illy  stands  in  the  tube. 
R.  Tnere  is  then  a  clear  passage  between  l, 
which  is  connected  to  the  tubes  to  be  exhausted, 
an  d  m,  which  goes  to  the  drying  tubes  and  pump. 
When  a  tube  has  been  sealed  off.  and  a  new 
one  is  to  be  put  on,  the  mercury  reservoir  at  the 
foot  of  the  arrangement  is  raised  so  that  bulb,  n. 
led.  A  tap  at  the  end  of  the  tube,  r,  is 
closed,  and  the  vacuum  in  l  is  broken.  The 
mercury  then  runs  up  to  the  new  barometric 
height,  p.     The  new  tube  is  then  sealed  on  and 


exhausted  by  a  mechanical  pump,  the  connec- 
tion being  then  sealed  off.  The  mercury  in  the 
long  tube  then  stands  only  half  an  inch  or  so 
above  that  in  K,  and  on  opening  the  tap  at  the 
foot  of  r.  the  communication  is  made  again  to 
the  pump  The  small  bulb,  o.  and  the  trap  at 
the  top  are  to  prevent  a  plug  of  mercury  from 
going  round  into  the  phosphoric  tubes. 

The  pump  is  driven  by  water  so  as  to  be  self- 
acting,  and  can  be  left  runuing  for  any  length 
of  time.  Those  who  have  worked  much  with 
mercury  pump*  wi  1  realize  the  value  of  this. 
N  thing  makes  one  feel  the  futility  of  life  more 
than  to  exhaust  >omething  by  hand  which  cracks 
at  the  last  stage,  when  five  hours  of  life  have 
been  ticked  off. 

In  the  same  papers  on  lamp  making  I  urged 
that  the  methods  of  measuring  hicrh  vacua  were 
inaccurate  and  completely  misleading.  The 
M:Leod  gauge  and  the  induction  coi  are  usually 
relied  on  for  testing  vacua.  In  incandescent 
lamp  work  the  induction  coil  is  almost  exclu- 
sively used.  With  the  test  by  induction  sparks, 
I  have,  at  present,  nothing  new  to  add.  and  will 
confine  myself  to  theMcLeod  gauge.  In  meas- 
uring vacua  with  this  gauge  it  is  assumed  that 
the  mercury  itself  has  no  vapor  tension.  The 
vapor  tension  of  mercury  has  been  given  by 
Regnault  as  about   53  million'hs  of  an  atmos- 


C- 


FIG.    I. 


FIG.    2. 


phere.     If  it  is  _  this,  of  course  a 

vacuum  of  one  millionth,  or  of  .005  millionth, 
as  some  experimenters  profess  to  have  reached, 
is  absurd.  When  discussing  ihis  subject  at  the 
So;.  .her  Dr.  S.  P.  Thonp-o:.  - 

known  paper  on  "  Mercury  Pumps,"  Prof.  Ram- 
say gave  .25  millionth  of  an  atmosphere,  or,  as 
I  shall  write  it,  shortly.  .25  m.,  as  the  vapor  ten- 
sion of  mercury  at  ordinary  temperatures. 

The  whole  action  of  a  pump  is  consistent  with 
a  vapor  tension  of  from  25  m.  to  50  m.  A  Geiss- 
ler does  not  reduce  the  pressure  in  geometrical 
progression  :  but  when  it  gets  a  good  vacuum  it 
takes  out  very  little  air  each  stroke,  worked  fast, 
and  much  more  if  worked  slowly.  This  looks 
as  if  when  the  tension  of  mercury  «vapor  was 
reached,  the  air  taken  out  at  each  stroke  was 
what  diffused  into  the  mercury  vapor.  This 
.id  also  explain  why  a  Geissler,  which  goes 
on  long  after  Sprengel  stops,  does  not  so  readily 
make  a  sparkling  tube.  A  Sprengel  stirs  up  the 
mercury,  and  gives  the  tube  being  exhausted 
re  chances  of  getting  filled  with  mercury  va- 
por, which  is  a  non-conductor.  This  also  ex- 
plains why  so  many  experimenters  get  be 
vacua  with  hot  mercury.  Of  course  a  new  pump 
should  be  heated  to  get  the  moisture  off  the 
>s,  but  not  when  it  is  in  ordinary  use. 

To  test  this  more  directly,  I  attached  two  Mc- 
Leod  gauges  to  the  same  pump  They  com- 
municated till  a  fair  vacuum  was  reached.  One 
was  then  sealed  by  raising  the  mercury  past  the 
elbow  tube.  The  gauges  were  allowed  to  com- 
municate by  lowering  the  mercury  every  now 
and  then,  and  it  was  always  lowered  before 
taking  a  reading.  By  this  arrangement,  when 
the  pressure  was  reduced  nearly  to  the  vapor 


pressure  of  meicur>,  one  gauge  might  have  lii- 
tle  but  mercury  vapor,  and  show  a  good  vacuum  ; 
while  the  other  hid  air  at  the  same  pressure,  and 
showed  a  pressure  equal  to  the  vapor  tension  of 
mercury,  or  nearly  so.  The  gauges  are  gradu- 
ated by  finding  p  v  corresponding  to  one  mil- 
lionth of  an  atmosphere,  and  graduating  accord- 
ingly. The  pressure  in  milhonihs  is  then  the 
product  of  the  reading  <n  the  clo-ed  tube  and 
the  difference  in  the  column.  Each  reading  is 
thus  readily  taken  at  several  pressures  to  make 
sure  there  is  no  condensation  of  any  vapors  or 
gases.  The  readings  obtained  varied  "in  an  ex- 
traordinary way.  When  the  exhaustion  was 
carried  so  far  that  the  ot  ge  registered  2  m. 

or  3  m..  the  closed  registered  from  20  m.  to 
60  m.  The  least  difference  m  temperature  seems 
to  make  a  large  difference  in  the  readings.  In 
some  cases,  when  the  vacuum  wa>  still  low,  the 
open  gauge  wis  heated  till  the  mercury  sput- 
tered and  condensed  about  the  bulb.  The  bulb 
was  then  warmed  to  evaporate  the  mercury  and 
drive  all  the  air  out,  and  the  elbow  tube  sealed 
by  ra  sing  the  mercury.  When  the  gauge  was 
cool  both  were  unsealed  and  readings  taken. 
The  gauge  that  had  been  warmed  sometimes 
gave  1  m.  against  no  less  than  23:  m.  in  the 
other.  Ten  minutes"  connection  generally  b  ought 
the  readings  equal.  Obviously  the  movement 
of  the  air  need  not  depend  on  diffusion  only  ; 
for  a  very  small  diff-rence  of  temperature  would 
cause  mercury  to  evaporate  in  one  gauge  and 
condense  in  the  other,  driving  the  air  with  it. 

I  made  a  gauge  with  an  alloy  at  about  equal 
parts  of  potassium  and  sodium,  which  is  liquid 
at  ordinary  temperatures.  It  would,  ofcou 
absorb  anv  mercury  vapor,  and  has  probablv  a 
low-vapor  tension.  It  was  very  troublesome, 
for  it  could  not  be  exposed  to  the  ar  for  a  mo- 
ment, and  heavy  hydrocarbons  would  prevent 
the  pump's  workins.  The  alloy  always  gets 
moisture,  and  ?es  coated  with  a  thin  film  of 
oxide  which  prevents  drops  from  uniting,  and 
thev  can  only  be  run  together  by  heating  under 
a  hydrocarbon  of  low  boiling  point,  I  eventu- 
ally got  the  gauge  fitted  up,  but  the  alloy  acted 
on  the  film  of  moisture  on  the  glass,  and  the 
bubbles  formed  seemed  to  drive  plugs  of  it 
about  It  has  a  very  low  specific  gravity,  and 
tons  of  it  began  to  stray  about  inside  the 
pump,  and  I  was  afraid  they  might  get  t~>  the 
mercury,  and  by  combining  explosively,  smash 
the  pump,  so  the  experiment  was  abandoned. 
In  one  experiment  a  plug  did  wander  into  the 
tube.  r.  and  cracked  it 

Fusible  alloy  was  next  tried.  It  worked  bet- 
ter, but  the  vapors  of  some  sulphur  that  was  used 
t :  trap  any  mercury  vapor  blackened  the  surface, 
and  only  two  readings  were  obtained.  These 
e  a  pressure  of  onlv  13.5  m.  as  the  vapor  ten- 
sion of  mercury. 

ether  it  is  really  13  m.  or  50  m.,  is  of  com- 
paratively little  importance  :  but  there  seems  to 
be  quite  enough  evidence  that  the  readings  of 
.01  m. ,  and  higher  vacua  that  have  been  given, 
are  inaccurate  to  the  extent  of  some  hundreds  of 
thousands  per  cent.  This  is  important  in  many 
investigations  pursued  by  means  of  mere 
pumps,  for  instance,  experiments  on  the  ' '  Fourth 
State  of  Matter.''  The  question  is  also  impor- 
tant in  lamp  making,  as  it  shows  that  better 
vacua  are  possible,  and  they  may  be  an  advan- 
tage I  do  not  know  whether  pumps  worked  with 
alloy  of  sodium  and  potassium  will  come  into 
commercial  use. 

idext. — An  unfortunate  accident  occurred 
at  the  Sansom  street  station  of  the  Edison  F.lec- 
tric  Light  Company  in  Philadelphia,  on  the  night 
of  Nov.  5th.  The  wire  rope  of  an  elevator 
broke,  and  the  car  was  precipitated  from  the 
third  story  to  the  cellar.  Three  employes  were 
in  the  car.  and  two  of  them  were  probably  fatally 
injured. 

Electricity's  Greatest  Exemt. — Moisture  is 
and  always  has  been  the  worst  enemy  of  elec- 
tric transmission,  particularly  in  underground 
work. 
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ELLCTRICITV    IN    NhW    aOUTH    WALES. 


We  are  in  receipt  of  some  interesting  news 
from  our  correspondent  in  Sydney,  N.  S.  W.  In 
the  miner  of  electric  lighting  our  friends  at  the 
Antipo  ies  are  miking  good  progress  as  may  be 
judged  from  what  our  correspondent  states. 
"In  this  colony, "  he  says,  "  electric  lighting  is 
making  great  strides. 

"In  Sydney  the  majority  of  public  buildings 
have  been  installed  with  the  electric  light,  but 
the  city  itself  has  not  yet  availed  of  its  advan- 
tages. There  is  no  doubt,  however,  but  that  it 
will  do  so  befoie  long. 

"  In  the  lighting  of  railway  trains  some  ex- 
periments have  been  made  with  considerable 
success.  Trains  running  to  and  from  the  Vic- 
torian Border  have  been  lighted  by  electricity 
and  the  experiments  are  continued  with  a  view 
to  make  a  permanency  of  the  light. 

"It  would  be  interesting  to  note  that  the  light- 
ing of  the  Macquarie  Lighthouse,  situate  six 
miles  from  Sidney,  on  a  rocky  eminence  between 
200  and  300  feet  above  the  sea  level,  is  illu- 
mined with  what  is  said  to  be  one  of  the  most 
powerful  electric  lights  in  the  world.  Some 
shipmasters  claim  that  they  have  seen  this  light 
a  distance  of  forty  mile>  at  sea,  and  although  this 
is  doubted  by  some,  miny  others  think  that  it  is 
quite  possible. 

"Outside  of  this  city  five  or  six  of  the  country 
towns  have  installed  electric  light  plants,  and 
from  all  reports  the  best  of  satisfaction  is  being 
derived  in  their  operation." 

The  telegraph,  of  course,  was  the  pioneer  of 
electricity  in  that  colony,  and  our  correspond- 
ent gives  a  brief  but  interesting  bit  of  history 
thereof,  as  follows  : 

"In  the  year  1858  the  electric  telegraph  was 
introduced  into  New  South  Wales,  by  Captain 
Martendale,  under  an  engagement  10  the  govern- 
ment of  the  colony  ;  our  present  superintendent, 
Mr.  E.  C.  Cracknell,  being  his  coadjutor.  For 
years  alter  this  event  the  white  population  con- 
tinued sparse  and  it  took  some  time  for  the  wires 
to  run  to  the  (ar  country  districts.  The  present 
system  (Morse)  was  then  in  use  but  operators 
trusted  solely  to  the  tape  embossed  by  the  regis- 
ter for  receiving  business,  sound  taking  being 
an  unknown  accomplishment  This  clumsy  and 
by  no  means  distinct  method  gave  way  to  the 
ink  recording  regi>ters.  and,  up  to  a  little  over 
three  years  ago,  were  still  in  for.e  throughout 
the  colony.  They  have  been,  however,  super- 
seded in  the  Sydney  office  alone  by  the  sounder, 
the  country  offices  still  using  the  registers,  the 
tapes  of  which  are  supposed  to  be  running  both 
on  sending  and  receiving  busimss.  this  arrange- 
ment being  used  for  record  purposes  in  event  of 
mistakes  happening. 

The  Wheatstone  automatic  was  also  intro- 
duced here  some  fourteen  years  ago,  and  lady 
operators  were  employed  at  the  same  time. 
The  automatic,  from  some  unexplained  cause,  was 
abandoned  after  a  few  months'  trial,  the  ladies 
being  drafted  into  suburban  offices.  Up  to  the 
end  of  1889,  22,606  miles  of  wire  have  been 
erected  at  an  outlay  to  the  colony  of  ^"713,663. 
The  number  of  stations  connected  by  wire  num- 
bering 485  during  the  year  1889,  the  number  of 
messages  transmitted  amounted  to  3,433.562, 
representing  a  sum  of  jC213,77S,  and  the  num- 
ber of  messages  issued  3  435,389,  representing 
^211,644,  this  from  a  population  ofa  little  over 
one  million  souls.  The  rates  of  charges  are,  for 
ten  words  one  shilling,  and  one  penny  each 
additional  word,  suburban  or  offices  within  a 
radius  of  15  miles,  for  ten  words,  six  pence  and 
one  penny  each  additional  word  ;  press  rates  for 
100  words  or  any  portion  thereof,  one  shilling 
and  six  pence  and  six  pence  for  every  additional 
50  words  or  portion  thereof. 

New  South  Wales  is  connected  with  the  Colony 
of  New  Zealand  (some  1,300  miles  distant)  by 
cable,  which  has  been  working  the  last  twelve 
years,  a  duplicate  having  been  laid  within  the 
last  twelve  months.     This  service  is  conducted 


and  officered  by  the  Eastern  Extension  Cable 
Company,  and  subsidized  by  the  Colonial  Gov- 
ernments of  Australasia.  The  charges  are  nine 
shillings  for  ten  words  and  one  shilling  each 
additional  word.  These  colonies  are  also  in 
communication  with  the  old  world  by  cable,  the 
starting  point  being  Poit  Darwin  in  North  Aus- 
tralia, a  distance  01'  1,970  miles  from  Adelaide, 
these  being  connected  by  what  is  termed  the 
overland  line  stretching  across  the  mcst  unin- 
habited and  wildest  portion  of  this  continent. 
There  are  some  dozen  telegraph  stations  on  this 
route  where  reside  an  officer  in  charge,  and  a 
couple  of  linemen — a  lonely  and  dreary  occupa- 
tion. After  this  line  was  first  erected  the  inter- 
ruptions were  numerous,  the  linemen  in  most 
cases  finding  the  line  on  the  ground  and  the 
insulators  missing.  A  happy  idea  occurred  to 
one  of  the  officials  and  several  broken  insulators 
and  bottles  were  distributed  along  the  line. 
From  that  time  on  the  interruptions  ceased  to  a 
certain  extent,  proving  that  the  blacks  had 
removed  the  original  insulators  and  broken  them 
to  sharpen  or  form  their  spears,  arrows,  etc. 


ON  A  MERCURY  ELEMENT  IN  RELATION 
TO  TEMPERATURE.* 

The  combination  Ag/AgS04/Hg2S04/Hg,  which 
exhibits  a  marked  change  under  different  tem- 
peratures, seemed  to  the  author  peculiarly 
adapted  for  the  study  of  Helmholtz's  theory,  that 
the  difference  between  the  electrical  and  the 
chemical  energy  of  an  element  is  equivalent  to 
the  product  of  the  absolute  temperature  and  the 
differential  coefficient  of  the  difference  of  poten- 
tial between  the  poles.  If  the  chemical  energy 
overcomes  the  electrical  energy,  in  which  case 
a  current  is  generated,  the  coefficient  is  negative  ; 
if  the  reverse  is  the  case,  it  is  positive.  The 
elements  used  consisted  of  two  glass  vessels, 
6.5  cm.  high  and  2.5  cm  wide,  connected  by  a 
capillary  tube.  In  both  vessels  was  placed 
mercury,  into  which  in  the  second  vessel  was 
plunged  a  platinum  wire.  On  the  mercury  in 
the  first  vessel  was  placed  a  layer  of  piste  of 
mercurous  sulphate  and  silver  sulphate,  and  on 
this  the  silver  sulphate  solution  was  carefully 
poured.  In  the  silver  sulphate  solution  a  silver 
wire  spiral  and  a  thermometer  were  immer.-ed. 
The  whole  was  put  into  a  copper  vessel  contain- 
ing water. 

The  changes  in  the  E.  M.F.  varied  considerably 
with  the  time.  The  first  reading  was  .0295  volt 
at  i3.8°C.  The  tests  at  various  temperatures 
give  ri>e  to  the  assumption  that  the  E.M.F.  is  a 
linear  function  of  the  temperature.  The  results 
show  that  the  agreem-  nt  between  the  theory  and 
the  experiments  is  complete  in  cases  of  actions 
of  a  reversible  nature.  It  would  also  seem  that 
even  with  actions  not  belonging  to  this  class  the 
theory  would  lead  to  the  correct  conclusion. 


NOTES  FROM  CORNELL  UNIVERSITY. 


Lee  H.  Parker,  '85,  is  engaged  with  the  Short 
Electric  Company,  at  Cincinnati. 

E.  C.  Sickles,  '90,  is  with  the  Wenstrom  Dyna- 
mo and  Motor  Co..  Baltimore.  Md. 

F.  F.  Goodwin,  '93,  is  settled  at  the  Thomson 
Welding  Co. 's  works,  at  Lynn,  Mass. 

Mr.  Walter  C.  Kerr,  of  the  firm  Westinghouse, 
Church.  Kerr  &  Co.,  has  been  elected  Alumnus 
trustee  of  the  university. 

Mosscrop,  '88,  is  the  engineer  in  charge  of  the 
construction  of  the  Amsterdam  Electric  Street 
Railway,  at  Amsterdam,  N.  Y. 

At  the  last  meeting  of  the  Board  of  Trustees  of 
the  University  the  sum  of  $50,000  was  appro- 
priated for  new  apparatus  and  machinery.  Among 
other  things  a  mammoth  engine,  costing  about 
$13,000,  is  to  be  purchased. 

*  F.  Steinitz,  in  the  Wiener  Bcrichter. 


At  the  last  meeting  of  the  Senior  Electrical 
Society,  Mr.  Thompson,  R.  G.,  gave  an  illustrated 
lecture  on  electric  meters.  The  history  of  the 
devel  pment  of  the  electric  meter  was  traced  and 
views  ot  all  kinds  now  on  the  market  shown. 

The  Sibley  non-resident  lectureis  elected  for 
the  ensuing  year  are  as  follows  :  Alexander 
Graham  Bell,  William  A.  Anthony,  Elihu  Thom- 
son, Professor  Mendenhall,  Captain  R.  H. 
Hunt,  Professors  P.  Langley,  Mr.  J.  M.  Allen, 
Mr.  Holloway.  Kckley  B.  Coxe,  Charles  E. 
Emery,  Dr.  C.  B.  Dudlev,  F.  J.  Sprague,  Mr.  E. 
D.    Leavitt  and  Mr.  RothwelL 


THE  ELECTRICAL  EXECUTION  LAW. 


The  test  of  constitutionality  is  to  be  applied  to 
the  New  York  electrical  execution  law  by  the 
United  States  Supreme  Court.  The  first  step  in 
this  direction  was  taken  on  October  27th  when 
the  case  was  presented  to  the  court  and  a  mo- 
tion made  that  the  case  be  advanced  and  set 
down  for  a  speedy  hearing.  The  point  laised  in 
the  case  is  that  the  Kemmler  execution  demon- 
strated that  killing  by  electricity  is  a  ctuel  and 
unusual  punishment,  and,  as  such,  prohibited 
by  the  Constitution  of  the  United  States. 

The  case  in  which  the  motion  to  advance  was 
made  is  that  of  the  Japanese,  Shibuya  jugiro, 
against  A.  A.  Brush,  agent  and  warden  of  the 
New  York  State  Prison.  Jugiro  is  under  sen- 
tence of  death  for  the  crime  of  murder,  and 
it  is  proposed  to  kill  him  by  means  of  electricity, 
as  is  provided  by  the  law  of  the  State  of  New 
York.  Counsel,  both  for  the  State  and  for  the 
prisoner,  concur  in  the  motion  to  advance.  There 
have  been  several  stays  of  execution  already  in 
Jugiro's  case,  and  another  will  undoubtedly  be 
necessary,  as  the  case  can  hardly  be  decided  be- 
fore the  time  last  fixed  for  his  death. 


Westinghouse  Dynamos  in  England. — The  dy- 
namo equipment  of  the  Sardinia  street  station  of 
the  Metropolitan  Electric  Supply  Co.,  London, 
consists  of  ten  Westinghouse  alternate-current 
dynamos,  of  125  kilowatts  output  each,  provid- 
ing, therefore,  for  a  total  output  of  1,250,000 
watts,  or  for  a  supply  of  20,000  50-watt  lamps, 
all  burning  at  one  time.  These  dynamos  are 
respectively  driven  by  the  belting  coming  up 
from  the  associated  engine  on  the  floor  below. 
The  belts  and  pulleys  are  covered  in  with  belt 
shields.  Each  dynamo  generates  an  alternating 
current  at  a  pressure  of  about  1,050  volts  when 
running  at  its  normal  speed  of  1,030  revolutions 
per  minute.  These  dynamos  are  technically 
known  as  the  "  No.  3  "  size.  The  dynamos  are 
bolted  down  on  strong  wooden  frames,  and  have 
the  usual  belt  tighteners  and  screws.  All  mov- 
ing parts  of  the  dynamos  are  supplied  with  oil 
from  sight-fe-d  lubricators,  which  are  themselve* 
fed  from  an  oil  tank  placed  at  a  higher  lev*! 
From  this  oil  tank  proceed  a  system  of  oil  pipes 
to  e^ich  dynamo.  The  waste  oil  runs  away  down 
stairs  by  waste  pipes  ;  is  cleaned,  filtered,  and 
pumped  up  again  to  ihe  oil  tank  by  a  small 
pump. 

Platinum.  —  In  each  16-candle  power  lamp 
there  are  from  four  to  eight  grains  of  platinum. 
Assuming  an  average  of  six  grains  per  lamp, 
an  ounce  will  be  sufficient  for  80  lamps.  Esti- 
mating the  demand  for  16-candle  power  lamps 
for  the  yeir  1891,  based  upon  reliable  data,  ten 
million  16-candle  power  lamps,  or  their  equiva- 
lent, would  not  be  in  excess  of  the  amount. 
This  would  give  a  demand  for  125.000  ounces  of 
platinum  which,  at  present  price  ($14  to  $17  per 
ounce),  would  amount  to  about  $2,000,000. 
The  probable  income  from  these  lamps  will  not 
amount  to  more  than  $6,000,000,  while  the  cost 
of  one  item  alone  is  one-third  the  total  income. 
If  some  substitute  for  platinum  is  not  found  it 
seems  that  the  cost  of  the  incandescent  lamp 
will  advance  rather  than  decrease. 
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ON  THE  CONDUCTIVITY   OF  SOLID  AND 
FUSED  SALTS  * 

The  data  hitherto  published  on  the  conduc- 
y  of  solid  and  fused  salts  differ  for  each  salt 
when  determined  by  different  observers.  The 
author  was  extremely  careful  to  keep  the  salts  at 
constant  and  accurately  measured  tt  mperatures. 
The>aits  were  fused  in  a  small  porcelain  crucible 
cm.  high  and  2.2  cm.  diam. ,  heaied  equally 
in  a  sand  bath.  In  the  salt  were  placed  stout, 
square,  platinum  electrodes  of  2.25  square  cm. 
surface.  The  electrodes  were  freshly  platinized 
before  each  test.  To  prevent  cooling  of  the 
electrodes  by  conduction  of  heat  thr._  ugh  the  con- 
necting wires,  about  20  cm.  of  the  latter  were 
also  put  in  the  same  bath.  The  resistance  of 
the  salt  was  measured  by  the  alternate  current 
and  an  electro  dynamometer.  The  capacit)'  of 
the  crucible  was  determined  by  a  solution  of  mag- 
nesium sulphate.  All  readings  were  taken  with 
decreasing  temperatures. 

In  spite  of  the  fact  that  many  of  the  salts  on 
solidifying  showed  porosity,  a  general  agreement 
was  found  between  the  results  for  the  same  salt 
in  the  solid  and  fused  state.  With  some  salts, 
just  at  the  point  of  fusion,  a  remarkable  change 
occurs  in  the  volume  or  in  their  condu 
with  others,  the  conductivity  alteis  rapidly  at  a 
temperature  below  the  fusing  point ;  and  with  a 
t  ir 3  group,  a  steady  change  only  is  ot  served. 
ears,  therefore,  that  the  only  difference 
between  salts  in  the  solid  and  fused  state  is  due 
to  an  action  of  an  electrolytic  nature,  as  Warburg 
has  already  proved  in  the  case  of  glass  and 
crystal.  Clausius'  theory,  there foie,  that  in  solid 
bodies  the  molecules  oscillate  about  a  position 
of  equilibrium,  but  cannot  separate  from  their 
own  group,  cannot  be  accepted.  The  idea  of  a 
sharply-defined  difference  between  solids  and 
liquids  must  also  be  abandoned,  as  it  seems  to 
hive  no  existence  in  nature.  Liquid  molecules 
exis  i  1  every  solid,  even  when  the  latter  show 
no  approach  to  the  softened  state. 


WtsiisGHOusE    Equipment    in    »  ondox. — The 
liou  stre  t  station  of  the  M  an  Ele^  I 

pany,  London,  is  equipped  with 
Wes  inghouse  dynamos  and  engin  s.  In  refer- 
ring 10  this  equipment  the  London  Electrician 
savs :     It  will  be  in  ste  fa  "tth 

import;  d   machinery,    the    West  nghou^e    Corn- 
pan  showing  by  this  excellently  arranged 
on   what  they  can  do,  will  be  able  to  com- 
pete with  our  home   manufacturers.      One  ot  the 
solitary  advantages  to  us  of  American  Pr 
is.  that  the  cost  of  their  labor  and  material  is  so 
high  that  they  cannot  compete   on   the   same 
grounds,  nor  will  their  labor  saving  devices  help 
them  permanently,  unless  they  are  continu; 
improved  more  rapidly  than  they  are  adopted  in 
our  workshops.     But  the  American  manufacturer 
has  an  immense  advantage  in   the  limitation  of 
his  standard  sizes.     Our  dynamo  builders  are 
fully  alive  to  the  fact,  but  theyr  continue  to  offer 
a  very  much  larger  choice  ofstandard  sizes,  and 
thev  eenerallv  need  but  little  inducement  to  build 
machines  to  suit  the  special  requnements  cf  an 
order.     The  magnificent  catalogue  of  the  W. 
inghouse  Company  relating    to   "incandescent 
apparatus"   offers  only  five  sizes  of  alternating- 
current  dynamos  for   1,000  or  2.  :cc  volts.      In 
the  latest  price  list  of  English  manufacture  that 
we  have  received  we  find  five  sheets  of  contir- 
u  >us  current  d5rnamos  at  five  different  volta. 
with  twelve  different  sizes  on  each  sheet.     These 
may  be    shunt,   series,    or   compound  wound, 
making  no  less  than  180  varietif  s.     Fe w  makers 
of  dynamos  on,"     ess    than   a  dozen  or  fi'teen 
sizes,   and  in  most  cases  they  denote  them  by 
mysterious  combinations  of  letters  and  figures. 
-  difficult  to  explain  why  our  manufacturers 
cannot  rid  themselves  of  a  fashion  which  must 
necessarily  increa-e  the  cost  of  production,  and 
one  that  greatly  reduces  th-  immense  usefu'ness 
of  the  interchange  -:em.  which  is  by  no 
means  uniformly  adapted  even  among  our  best 
firms. 


NDARY  CELLS 


COST    OF    ELECTRIC    LIGHT   TO    THE 
CONSUMER. 


The  author  in  this  paper  limited  himself  to  a 
des  ription  of  his  own  experiences  in  regaid  to 
secondary  cells,  primarily  with  a  view  to  pro- 
voke d  scussion  on  the  subject  9oon  after  the 
introduction  <  f  M.  Faure's  cells  his  attention  was 
drawn  to  the  hard  film  of  sulphate  of  lead  formed 
on  ihe  plates,  which  materially  interfered  with 
their  efficiency  ;  and,  as  a  result  of  experiments, 
he  ascertained  that  the  addition  of  a  small 
quantity  of  carbonate  of  soda  to  the  dilute  acid 
ed  to  remedy  this  evil,  even  when  the  cells 
were  allowed  to  remain  idle  for  a  considerable 
time.  Subsequently,  in  the  ca-e  of  a  small  in- 
stallation of  22  E.P.S..  350  ampere-hour  cells, 
the  plates  of  which  showed  signs  of  sulphating, 
carbonate  of  soda  (ordinary  wa-hn  g  so^ia).  was 
added  in  small  quantities,  and  on  proceedirg 
with  the  charging  the  plaies  were  restored  to 
heir  original  condition.  The  ce  Is  ihu>  treated 
have  since  been  in  u-e  for  a  period  of  five  years, 
and  are  now  in  perfect  condition.  The  subse- 
quent experiments  on  this  subject  by  Mr.  Preece 
were  then  alluded  to.     The  author  .hat 

large  cells  be  used  f<r  stationary  wurk.  rnd  that 
they  be  both  charged  and  discharge!  at  low 
rates.  Various  details  in  regard  to  the  manage- 
ment of  cells  were  discussed,  the  practice  of 
packing  the  places  in  a  sol  d  though  porous 
mass  formed  by  mixing  plaster  of  Par  s  and  saw- 
dust being  specially  recommended. 

The  paper  concluded  with  the  expression  of  a 
hope  that  a  thoioughlv  practical  eel'  frr  traction 
puposes  might  be  introduced  — one  which  will 
stand  rough  usage  and  be  free  from  the  defects 
which  characterize  th^e  at  present  in  use 

*L.  Gratz,  in  Wk  innalen. 

+Abstract  of  a  Paper  read  by  W.   J    S.  Baibour-Starkey, 
before  the  British  Association  in  Sectb  n  G.  Leeds,  Septem- 
iSoo. 


Mr.  C  W.  Naylor.  on  Oct  23d.  read  an  inter- 
esting paper  berore  Illino  s  Branch,  No.  >8,  of 
the  National  Association  of  Staronary  Engi- 
neers, on  the  subject  of  the  e'eciric  light  in  its 
relation  to  the  consumer.  The  fallowing  ex- 
tracts therefrom  will  be  of  interest  to  our  rea  lei 

It  must  perforce  be  admited  that  the  elee'ric 
light  is  a  plain  everyday  matter  of  fact  illumi- 
nant,  and  as  a  practical  thing  has  come  to  stay 
with  us  As  such,  it  is  to  be  gauged  and  meas- 
ured by  that  w  rldl/  standard — the  almighty 
dol  ar. 

Theq  iestion  is.  "  Does  it  pay  ? "  The  answer 
involves  an  inricate  problem. 

What  does  it  cost  to  make  the  electric  light? 
To  anticipate  somewhat,  it  will  be  found  that  it 
is  proportionately  cheaper  to  generate  it  on  a 
large  scale.  This  fact  is  not  surprising,  for  it 
holds  true  in  the  opera  ton  of  most  commercial 
apparatus. 

For  very  small  generating  plants,  the  cos:s  as 
compared  with  tho-e  cf  medium  sized  or  large 
stations  are  isproporticnate.    To  operate 

a  very  few  lamp-  y  means  of  machine 

would  be  many  times  more  expensive  than  any 
of  the  other  ordinary  means  of  lighting. 

It  will  not  he  neces-ary  here  to  claim  e 
thing  for  the  electiic  light  and  insist  that  it  is  a 
necessity  and   lhat   everybody  must  sooner  or 
later  adopt  it.     It  will  be  onlv  a  matter  of  a 
years  at  most  when   the  claim  will  make  itself 
good. 

In  a  very  short  time — we  shall  live  to  see  the 
day — 'he  He  t  ic  light  will  reign  supreme  where 
peop'e  live  thickly  congregated  and  depend  for 
ex  -ter.ee  upon  their  industry.  As  present  users 
large  their  plants  as  new  converts  augment 
th  -  demand  for  it,  production  will  be  cheapened, 
and    thereby  i's  field    o  es=  will    be   in- 

creased. 


How  much  will  it  cost  to  put  in  and  operr. 
an  electric  light  equipme: 

Assume  for  the  time  being  that  there  is  no  ma- 
chine, y  in  an  establishment  and  that  it  becomes 
necessary  to  rent  lights,  the  place  in  questi.  n 
being  a  small  store  or  salesroom.  The  charge 
for  one  arc  lamp  to  burn  all  day.  say  for  ten 
hours,  will  be  50  cents  per  day.  This  can  be 
compared  with  the  ptice  that  would  be  paid  f  .- 
gaslight.  Assume  as  a  basis  of  comparison  ten 
gas  jets.  This  comparison,  however,  is  hardly 
fair  to  the  electric  light,  as  the  illumination  given 
by  the  latter  is  vastly  superior  to  that  of  the  gas. 
ten  gas  jets  at  an  average  consumption  1  fa 
cubic  feet  of  gas  per  hour  per  burner  at  $1.  25  per 
ihou.-and  feet  will  c<  n  hours.  62  ]; 

The  electric  light,  as  will  be  readily  seen,  is 
much  the  cheaper'  is  more  powerful  and  pene- 
trating, is  cleaner  and  vastly  safer,  so  far  as 
fire  risk  is  concerned.  It  is  switched  on  at  oner 
and  off  again  just  ;s  quickly  :  it  does  not  over- 
heat the  room  ;  it  will  not  ruin  ceilings  and  walls  ! 
with  soot  and  grease,  nor  damage  fabrics  v. 
deleterious,  sulphurous  and  other  gases.  Ga» 
cannot  be  obtained  at  a  price  much  cheaper  than 
that  mentioned.  Even  a:  si  per  thousand,  the 
c<  st  figured  as  before  will  reach  50  cents  per 
day,  which  is  fully  as  expensive  as  an  electric 
arc. 

This  is  the  limit  of  economy  in  gas  lighting. 
Should  it  become  desirable  to  light  a  large  room 
or  a  number  of  rooms,  gas  cannot  be  had 
cheaper.  On  the  other  hand,  electric  lights  art- 
rated  by  a  graded  price  list.  If  five.  •  r  ten.  or 
twenty  electric  lights  are  needed  they  are  to  be 
had  for  40  cents  per  day.  which  is  2c  per  cent. 
•  th.ni    the    c.      e  _    S      In  'act  th-  y  can 

be  contracted  for  at  the  low  rate  of  33  cents  per 
day,  a  most  40  per  cent,  cheaper  than  ihe  e 
method  o  ightir.g.  Gas  lght  var.e>  with  the 
season  and  output,  now  weak,  now  strong. 
Sometimes  it  can  hardly  be  coaxed  out  of  the 
burners,  at  other  times  it  flames  to  the  ctiling. 
Now  it  is  yellow  and  now  red  ;  it  is  often  blue, 
but  very  seldom  white.  In  winter  so  slugai-h  is 
it  that  itis  with  difficulty  cajo'ed  into  leaving 
natural  lair  under  the  ground. 

The  electric  light  a-sures  to  the  consumer  at 
all  times   the  full  m-a-ure  of  an  almost  perfect 

m.nation.     With  all  its  drawbacks  it  is  w 
derfully   superior   to   any  and  all   other  known 
means  of  artificial  lishting.     There   are  numer- 
ous objections    to  the  use  of  this  light,  n.c  st 
them,  however,  are  trivial. 

Mr.  Naylor  di-cusses  very   fully  the  cc- 
operating  eleciric  light  plants  undtr  various  con- 
diti   ns  and  c  nclu1«s  his  paper  as  follows  : 

The  light  has  come  to  stay,  and  has  taken  its 
place  with  elevators  and  lifts  as  a  necessary  partcf 
the  machinery  of  an  establishment  that  is  forced 

carry  on  its  business  in  tall,  deep  build:: 
hemmed  in  on   both  sides  by  other  buildings 
fronting  on  nar-  ,ud  shut  off  from  the 

light  of  day.  It  then  becomes  our  duty  as  in- 
telligent, progressive  engineers  to  seek  at  once 
for  a  better  acquaintance  with  this  method  cf 
illumination. 

It  will  be  found  a  most  simple  mechanical 
problem  on  a  par  with  the  other  machinery  in- 
trusted to  our  care,  and  no  more  difficult  to 
manage  than  the  ordinary  elevators  and  en- 
o-ines.  It  is  not  at  all  mysterious.  The  atmos- 
phere in  the  immediate  vicinity  of  dynamos, 
converters  and  electric  circuits  is  commonly 
supposed  to  be  full  of  flying  and  flurrying  volts, 
watts,  amperes  and  other  hidden  subtleties. 

This  need,  however,  occasion  no  alarm.  They 
keep  themselves  in  the  background,  and  are 
not  nearly  so  troublesome  as  hot-boxes.  The 
thoughts  of  th  m  need  deter  no  one  from  under- 
taking a  study  of  them. 

We  have  no  more  to  fear  from  a  volt  than  we 
have  from  a  latent  heat  unit.     Who  eve 
the  engineer  that  was  afraid  of  a  latent  unit  of 
heat :     Do  m  t.   then,  fear   the   electric   terms. 
They  are  but  the  hidden  elements  of  the  : 
with  which  we  will  have  to  deal.     Master  I 
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FOREIGN  NOTES  OF  INTEREST. 


In  the  beautiful  but  notorious  sea  bathing  and 
gambling  town,  Monte  Carlo,  a  central  station 
for  the  electric  lighting  of  the  town  is  in  course 
of  erection,  and  is  to  be  shortly  brought  into 
play. 

The  authorities  of  Brussels  have  opened  a 
competition  for  a  model  of  the  Venetian  masis 
intended  to  support  the  electric  lighting  a\  pa- 
ratus  in  the  Grande  Place. 

It  is  stated  that  Mr.  Lane-Fox  and  his  associ- 
ates are  contemplating  taking  action  agaii  st  a 
number  of  people  with  regard  to  iheir  using  their 
dynamos,  accumu'ators,  and  incandescent  lamps 
in  conjunction  with  each  other. 

The  steamship  "Westmeath,"  chartered  for 
the  laying  of  the  new  cables  which  are  to  con- 
nect certain  of  the  West  India  islands  with  vari- 
ous points  on  the  continent  of  South  America, 
left  Messrs.  Henley's  works  at  North  Woolwich 
on  October  15th. 

The  five-wire  central  station  atKonigsberg.  the 
first  of  its  kind  in  Germany,  will  shortly  come 
into  operation.  The  total  capacity  of  this  station 
is  at  present  600  horse  power.  Theie  are  two 
groups  of  engines  and  dynamos,  each  compris- 
ing two  triple  expansion  engines,  and  four  dy- 
namos. 

How  far  workable  platinum  ores  are  dis'r.bu- 
ted  over  the  globe,  says  the  London  Electrical 
Review,  appears  yet  to  be  very  imperfectly 
known,  but  a  recent  discovery  at  Colac,  Aus- 
tralia, appears  to  show  that  there  is  hope  that  a 
fairly  abundant  supply  of  the  metal  may  yet  be 
forthcoming.  It  is  stated  in  the  Ballaral  Courier 
that  samples  of  the  ore  taken  from  the  Otunz 
Ranges  give  a  return  of  1, 120  oz.  per  ton,  and 
that  great  excitement  reigns  in  the  district. 

An  application  now  before  the  Municipal 
Council  of  Paris  is  full  of  interest  to  electricians. 
It  is  proposed  to  secure  permission  to  erect  an 
electric  central  station  in  order  to  utilize  the 
power  of  a  new  artesian  well  situated  in  the 
Herbert  place.  La  Chapelle.  The  well,  which  is 
750  yards  deep,  gives  2 1 5,000  cubic  feet  of  water 
in  twenty-four  hours,  and  throws  the  water  up  to 
a  height  of  38  yards.  La  Chapelle  is  the  centre 
of  a  large  industrial  population,  and  it  is  in- 
tended to  use  several  turbines  in  driving  the  dy- 
namos, which  will  supply  current  for  light  and 
power  to  the  surrounding  districts. 

Great  interest  is  taken  in  French  naval  circles 
on  the  possibilities  of  the  application  of  elec- 
tricity to  naval  uses.  The  government  has  taken 
the  matter  up  and  proposes  to  institute  a  series 
ot  lectures  for  the  benefit  of  naval  officers  on  the 
theory  and  use  of  electricity.  These  lectures  will 
be  given  by  recognized  experts  and  will  extend 
over  a  period  of  four  months.  Particu'ar  atten- 
tion will  be  paid  to  the  various  systems  of  elec- 
tric lighting,  which  four  working  electricians 
from  each  naval  port  will  carefully  study  under 
the  government. 

The  funicular  electric  tramway  between  Paz- 
zalo  and  Lugano  has  lately  come  into  operation. 
The  line,  which  is  of  one  metre  guage,  is  close 
upon  a  mile  long,  and  runs  along  the  shore  of 
the  Lake  of  Lugano  and  up  to  Mont  Salvatore. 
Power  is  obtained  from  a  waterfall  which  actu- 
ates two  Girard  turbines,  each  of  which  drives 
a  dynamo.  One  of  these  machines  is  an  alter- 
nate-, and  supplies  lights  at  Lugano  and  Paz- 
zalo.  The  second  dynamo  is  a  continuous  cur- 
rent machine,  and  gives  1,800  volts  and  22  am- 
peres at  700  revolutions  ;  the  motor  at  Pazzalo 
develops  40  horse  power  at  the  same  speed. 
The  maximum  gradient  is  one  of  38  per  cent. 
The  track  being  double,  a  car  is  attached  to 
either  end  of  the  cable,  so  that  the  tractive  effort 
required  is  considerably  reduced.  Each  car 
weighs  4 J-2  tons,  and  can  carry  32  passengers. 
A  50  horse  power  steam  engine  is  kept  in  reserve 
at  Pazzalo. 


AN  EXCELLENT  OPPORTUNITY  TO  PRO- 
CURE ELECTRICAL  BOOKS  FREE. 


It  is  not  necessary  to  give  prizes  with  the 
Electric  Age  for  new  subscriptions,  but  we 
desire  to  make  a  sensible  business  offer  to  our 
patrons  to  pay  for  their  securing  us  new  busi- 
ness among  their  fr  ends.  For  one  new  sub- 
scription accompanied  by  $3.00,  to  cover  the 
same  for  one  year,  we  will  send  free  to  any 
address,  one  copy  of  any  one  of  the  following 
named  books  :  Atkinson's  Electric  Lighting, 
Bottone's  Electrical  Instrument  Making  for 
Amateurs,  Cumming's  Electricity,  Terry  &  Finn's 
Description  of  Telegraphic  Apparatus,  Maver  & 
Davis's  Quadruplex,  Lockwood's  Measurements, 
or  any  other  book  which  costs  $1.50. 

For  two  yearly  subscriptions  accompanied  by 
$6.00,  we  will  send  one  copy  of  Houston's 
Dictionary  of  Electrical  Words  Terms  and 
Phrases,  or  any  other  book  costing  $2.50. 

For  four  yearly  subscriptions  ($12.00),  we  will 
send  one  copy  of  Culley's  Hand-Book  which 
costs  $5.50. 

All  books  to  be  sent  postage  prepaid. 

We  will  also  send  for  one  yearly  subscription 
accompanied  by  $3  00,  one  copy  of  A  B  C  of 
Elecricity,  one  copy  of  Bottone's  Electric  Bells, 
and  one  copy  of  Day's  Electric  Light  Arithmetic, 
or  any  other  three  books  that  aggregate  in  cost 
$1  50. 

We  name  below  a  few  books  and  prices,  for 
the  purpose  of  allowing  our  friends  the  oppor- 
tunity to  make  a  selection  more  in  line  with  their 
requirements  : 

Elementary  Principles  of  Electric  Light- 
ing, by  P.  H.  Atkinson.  Illustrated. 
Price   $'.50 

Incandescent  Wiring  Hand  Book,  by  F. 

B.  Badt   1. 00 

Winding  Magnets  for   Dynamos,  by  Carl 

Hering 1.25 

Electric  Transmission  of  Energy  and  its 

Transformation,  by  G.  Kapp 3.00 

Electrical  Engineering,    by    Slingo    and 

Brooker 3.00 

The  Electric  Railway  to  To-day,  by  H.  B. 

Prindle,  (paper) 50 

Same  in  cloth 1  00 

The  Electric  Motor   and  its  Application, 

by  Ma'tin  &  Wetzler,  316  illustrations.      3  00 

Evolut  on   of    the  Electric  Incandescent 

Lamp,  by  F.  L.  Pope   1 . 00 

The  Modern  Practice  of  the  ElectricTele- 

graph.  by  F.  L.  Pope 1.50 

The  Q  iadruplex,  by  Maver  &  Davis 1.50 

Illustrations  and  Descriptions  of  Tele- 
graphic Apparatus,  by  Terry  &  Finn. .       1.50 

Practical  Information  for  Telephonists,  by 

T.  D.  Lock  wood ....       1.50 

Electrical  Measurements  and  the  Galva- 
nometer, by  T.  D.  Lockwood 1.50 

Dictionary   of    Electrical  Words,   Terms 

and  Phrases,  by  E  1  win  J.  Houston ....       2. 50 

Principles  of  Dynamo  Electric  Machines, 

by  Carl   Hering 2.  50 

Wrinkles  in  Electric  Lighting,  by  Stephen.   $i.co 

The   Principles  and  Practice    of  Electric 

Lighting,  by  Swinton 1 .  50 

The  Dynamo  Tender's  Hand  Book,  by 
Badt,  with  70  illustrations 1  .0 

Practical  Directions  for  Winding  Magnets 

for  Dynamos,  by  Badt 1 .  00 

The  Dynamo.  How  Made  and  How  Used, 
by  Bottone.  A  book  for  amateurs,  39 
illustrations 1 .  Go 

Dynamo-Electric  Machinery,  by  Thomp- 
son. A  scies  of  lecturers.  Numerous 
illustrations 50 

Dynamo-Electricity,  by  Prescott.  Its  gen- 
eration, application,  transmission,  stor- 
age and  measurement,  with  545  illustra- 
tions       5 .  CO 

Practical  Electricity,  by  Ayrton.  A  labor- 
atory and  lecture  course  for  first  year  of 
students  of  electrical  engineering,  based 
on  the  practical  definitions  of  the  elec- 


trical units,  with  numerous  illustrations.      2.50 
The    A   B    C    of  Electricity,    by  W.    H. 

Meadowcroft .50 

Dymanic  Electricity,  by  Hopkinson.  Its 
modern  use  and  measurement,  chiefly 
in  its  application  to  electric  lighting 
and  telegraphy,  including  (I.)  some 
points  in  electric  lighting.  (II.)  On 
the  measurement  of  electricity  for  com- 
mercial purposes.     (HI.)  Electric  Light 

arithmetic 50 

For  sale  by  the  Electric  Age  Publishing  Com- 
pany,   World  Building,  New  York. 


EASTERN  NOTES. 


branch  office  of  the  electric  age, 
74  federal  street, 

Boston,  Nov.  6,  1890. 

An  electric  storage  battery  car  was  tried  on  the 
tracks  of  the  Lowell  Street  Railway  last  Friday. 

A  party  of  thirty-five  members  of  the  British 
Iron  and  Steel  Institute  visited  the  Thomson- 
Houston  Works  on  Nov.  5th. 

The  electric  motors  that  are  to  run  the  pulp 
mill  of  the  S.  D.  Warren  Co.,  at  Cumberland 
Mil's,  are  about  done  and  will  be  started  soon. 
They  will  make  a  large  saving  of  water  and 
steam. 

The  Belt  Line  Electiic  Railroad  Company,  at 
Lynn,  are  to  build  a  new  car  house  for  the  hous- 
ing of  their  electric  cars.  The  new  power  house 
is  approaching  completion.  The  engine  to  be 
used  will  be  of  400  horse  power. 

The  new  electric  railway  from  Whittin's 
station  to  Whittinsville,  about  i*4  miles,  is  well 
under  way,  and  a  large  number  of  workmen  are 
employed.  Both  passengers  and  freight  will  be 
carried.  The  overhead  trolley  system  will  be 
used.     Cars  will  be  running  before  December. 

Some  of  the  armature  winders  of  the  Thom- 
son-Houston Electric  Company,  on  Nov.  3d, 
struck  to  resist  a  reduction  in  wages.  This  is 
the  first  strike  of  importance  in  the  works. 
After  being  out  two  days  the  men  returned  to 
work,  an  agreement  having  been  arrived  at  be- 
tween the  men  and  the  superintendent  of  the 
works. 

Electric  motors  bid  fair  to  come  into  general 
use  in  Waltham,  where  light  work  is  done,  and 
it  was  with  the  end  in  view  of  furnishing  power 
for  small  shops,  that  the  electric  light  company 
decided  to  put  in  a  larger  engine  and  dynamo, 
when  it  made  the  contract  with  the  Newton 
Street  Railway  Co. 

A  five  horse-power  motor  has  been  set  up  in 
Stark's  machine  shops,  Waltham.  A  two  horse- 
power motor  has  been  ordered  by  D.  D.  Palmer, 
and  smaller  motors  will  -be  introduced  for  run- 
ning sewing  machines,  ice  cream  freezers,  and 
work  requiring  less  than  two  horse-power,  while 
a  number  of  printers  are  considering  the  intro- 
duction of  electric  power  in  their  establishments. 

Curtis  H.  Yeeder,  of  Lynn,  has  patented  an 
electro-magnetic  friction  clutch  or  brake,  con- 
sisting of  two  electro-magnetic  members 
mounted  upon  a  shaft,  one  of  said  members  being 
fast  to  the  shaft,  while  the  other  is  free  to  rotate 
thereon,  each  member  having  an  energizing  coil 
whereby  they  may  be  independently  magnetized 
so  as  to  either  attract  or  repel. 

The  great  250  horse-power  generator  in  the 
testing  house  of  the  Thomson-Houston  Co.,  is 
now  furnishing  power  to  run  the  several  lines 
of  the  L  &  B.  R  R.,  the  Highland  circuit. 
Wyoma  and  Walnut  sts.,  which  were  deprived 
of  power  by  an  explosion  last  Sunday.  The 
generator  was  ready  before  the  wiring  was. 
The  big  machine  just  played  with  the  lead  car- 
ried by  the  cars  on  the  several  routes.  1  hey  r<  - 
quire  100  amperes,  while  its  capacity  is  400. 
It  will  be  run  until  the  Gas  and  Electric  Co.  arc 
ready  to  resume  their  contracts. 
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R.  M.  Hunter  has  designed  and  patented  an 
electric  railway  conduit,  consisting  of  a  station- 
ary source  of'electric  supply,  a  bared  electric 
working  conductor  arranged  along  the  railway. 
a  separate  supply  conductor  electrically  con- 
nected at  intervals  with  said  bared  working  con- 
ductor, and  a  slotted  conduit  inclosir._ 

The  great  traveling  crane  in  Factory  K,  at  the 
Thomson-Houston  Works,  Lynn,  is  nearly  ready 
for  use.  In  appearance  it  is  like  two  heavy 
walking  beams  extending  the  width  of  the  fac- 
tory. These  trusses  are  made  of  iron,  and  are 
fitted  with  trucks  at  either  end  resting  on  heavy 
iron  tracks  and  are  arranged  along  the  wall  at 
the  upper  part  of  the  room.  There  are  three 
motors  on  the  crane,  one  a  three-horse  power, 
to  move  the  hoist  laterally,  another  a  ten-horse 
power,  to  move  it  lengthwise  of  the  building, 
and  a  third  to  work  the  hoist  An  iron  platform 
is  attached  to  the  crane  on  which  is  the  rheostat 
which  works  it.  It  adds  one  more  item  to  the 
wonders  of  the  works. 

A:  the  Mechanics'  Fair,  the  American  Mag- 
netic Electric  Co.  exhibits  a  novel  system  of 
electric  bells,  requiring  no  battery,  and  being  of 
especial  interest  to  electricians  because  it  in- 
volves a  very  important  new  departure  in  the 
principles  of  construction  of  electric  bells  The 
generator  wcks  on  the  same  principle  as  that  of 
the  ordinary  telephone  call,  but  instead  of  a  po- 
larized bell,  such  as  has  been  used  hitherto  with 
such  generators,  this  companj"  shows  bells  of 
radically  novel  construction,  of  surprising  sim- 
plicity and  efficiency,  and  of  practically  unlim- 
ited power.  The  hammer  of  one  of  the  bells  is 
a  S3lid  bra<s  ball  of  one  inch  diameter,  and  a 
moderate  sized  generator  suffices  to  swing 
hammer  vigorou-ly  through  a  stroke  of  I 
inches. 

\Y.  J    P. 

TRADE  NOTES. 


ELECTRICAL    PATENTS    ISSUED    NOVEM- 
BER 4TH.    : 


The  firm  of  J.  If.  Lane  ft  Co..  93  Court  street, 
Brooklyn,  who  have  been  pushing  the  Himmei 
and  Anderson  dry  battery  in  that  city,  are  doing 
a  good  trade.  The  members  of  the  firm  are  en- 
terprising and  capable  young  fellows  and  de- 
serve the  success  they  are  meeting  with. 

The  Wheelock  Engine  Company  of  Worces- 
ter, Mass.,  are  having  an  exceedingly  busy  sea- 
son. Moving  to  new  works  early  in  the  past 
spring  to  train  capacity  to  handle  their  increas- 
ing business  they  find,  a'most  before  getting 
settled,  that  the  new  facilities,  though  two  or 
three  times  the  old,  are  crowded  to  the  utmost, 
and  they  have  been  running  nights  for  the  larger 
pirt  of  the  time.  Extensive  additions  to  the 
plant  will  be  imperatively  demanded  for  next 
year's  business  by  the  natural  increase  and  the 
amount  already  in  s'ght  There  is  every  indi- 
cation of  a  still  greater  pressure  of  business  for 
the  coming  year. 

The  McCreary  Electrical  Specialty  Company 
has  just  issued,  under  date  of  Nov.  ist.  an  illus- 
trated price  list  of  electrical  specialties  for  in- 
candescent and  arc  electric  lights.  It  includes 
some  new  things  including  the  Bradner  Adjust- 
able Lamp  Hanger,  which  is  described  and  il- 
lustrated on  another  page  in  this  issue. 

A  Westinghouse  Electric  Road. — Four  miles 
lectric  railway  are  being  equipped  with  the 
Westinghouse  electric  motor  system,  at  Findlav, 
Ohio. 

No  Income. — Many  people  suppose  that  the 
>on  laboratory  is  the  source  of  a  fabulous 
revenue.  To  such  it  will  be  a  surprise  to  know 
that  nothing  is  manufactured  there  for  sale. 
Experimental  work  onlv  is  carried  on  and  the 
result  is,  there  is  no  direct  income,  as  there  is 
nothing  made  nor  sold. 

Contract  Awarded. — The  National  Electric 
Manufacturing  Company,  of  Eau  Claire.  Wis., 
have  secured  the  contract  to  establish  an  electric 
light  plant  in  Glasgow,  Va. 


439.662.  Electric  Railway.  Rudolph  If. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Elec- 
tric Car  Company  of  America,  same  place.  Orig- 
inal application  filed  Sept.  23,  1 SS6.  Divided 
and  this  application  filed  June  1.  1887 

439,675.  Guide  for  Machines  for  Covering 
Wires.  John  McCahey,  Providence,  R.  I.,  as- 
signor to  the  New  England  Butt  Company.  Filed 
May  7.  : 

439,724.  Electric  Heater.  Charles  W.  Drew 
and  Edwd.  M.  Francis,  Minneapolis,  Minn.  Filed 
Feb.  2:.  1S90. 

439  737-  Standard  Galvanic  Cell.  Edward 
Weston,  Newark.  N.  J.     Filed  May  12.  1890. 

439,746.     Trolley-Line   Switch   for   overhead 
Electric  Conductors.     William  L.    R.    Emtr. 
Ea^-t  Rockaway.  N.  V.     Filed  May  7,  1890. 

439  775.  Electric  Motor  and  Generator.  Al- 
fred Gartner,  Newark.  N.  J.,  assignor,  by  mesne 
assignments,  to  Albert  -A  Schmidt,  same  place. 
Filed  Aug.  16,  1889. 

439,792.  Fluid-Pump.  Imle  E.  Storey,  Brook- 
lyn, N.  Y.     Filed  Jan.  16,  1890. 

439,796.  Insulating  Composition.  Turner 
D.  Bottome,  Hoosick.  N.  Y. .  assignor  to  John  B. 
Tibbits,  same  place.     Filed  Jan.  2,  1S9C. 

439,838.  Eler.ric  Actuating  Device  for  Pen- 
dulum Clocks.  John  H.  Dyson,  Mazomanie, 
Wis  .  assignor  of  one-half  to  Herman  O.  Wether- 
ell,  sime  place.     Filed  June  2.  ; 

439.840.  Electric  Log.  William  P.  Granville, 
Stroud  Green,  County  of  Middlesex.  England. 
Fi  ed  June  17.  1S90.     Patented  in  England. 

439;-:  ^econdarv-Battery  Plate.  Albert  E. 
Woolf,  New  York.  N.Y.      Filed  Feb.  13,  1890. 

439,859.  Magazine  Fuse-Box  for  Electric  Cir- 
cuits. William  Fr.  Bossert,  Ilion,  N.  Y.  Filed 
July  30,  1890. 

439,867.     Electric  Railway.    Mark  W.  Dewey, 
S   racuse,  N.  Y. ,  assignor  to  the  Dewey  Corpo- 
a,  same  place.     Filed  June  30,  1S90. 

439. SS2.  Incandescent  Gaslight.  Charles  M. 
Lungren,  Brooklyn.  N.  Y.     Filed  April  9,  1: 

4399:4.  Electric-Arc  Lamp.  Harold  C.Shu- 
bert,  Chicago,  111  ,  assignor  to  the  Western  Elec- 
tric Company,  same  place.     Filed  Aug.  3a 

439,906.  Automatic  Car-Register.  William 
B  Sprague  and  Charles  W.  Kellogg,  Chicago,  111. 
Filed  June  20.  1S90. 

439,916.  Device  for  applying  a  coating  to 
Electric  Conductors.  Jas  T.  Whittlesey.  Lynn, 
Mass.     Filed  Dec.  20,  1889. 

439.929.  Method  of  and  Apparatus  for  con- 
necting Dvnamos.  Charles  T.  Child,  Brookhn, 
N.  Y.     Filed  Mar.  19,  1890. 

439.959.  Telegraph  Key.   William  A.J.  Kohrn, 
Francisco,  Cal.      Filed  May  1:,   ; 

439.974.      Electrical  Generator.     Frederick  L. 
McGahan,    Indianapolis,    Ind.     Filed    Sept 
1890. 

013.  Electric  Indicator.  Leston  O.  Chat- 
field,  Benton  Harbor,  Mich.  Filed  Dec.  12, 
1889. 

Automatic  Regulator  for  Dynamos 
and  Motors.  Fremont  J.  Cleaver  and  George 
Fassold,  Pittsburg,  Pa.     Filed  Apr.  11.  1890. 

440,023.  Electrode  for  Secondarv  Batteries. 
Justus  B.  Entz.  New  York,  and  William  A.  Phil- 
lips, Schenectady,  assignors  to  the  Waddell-Entz 
Electric  Company,  New  York.  N.  Y.  Filed  Feb. 
20,  1890. 

_  042.  Insulator  for  Electric  Conductors. 
William  Kessler,  Lafayette,  Ind.  Filed  Aug.  8, 
[89 

440,070.  Magnetic  Separator  for  Grain.  Ewald 
von  Sjo,  Augsburg,  Germany,  assignor  to  Philipp 
Adam  Tafel.     Filed  May  14,  1890. 

440,171.  Electric  Heater.  Charles  H.  Tal- 
mage,  Kansas  City,  Mo.     Filed  Nov.  23.  1889 

440,096.  Telephone.  Sigmund  Bergmann, 
New  York,  N.  Y.     Filed  Feb.  28.  1 

440.106.  Adjustable  Trolley  and  Guard  for 
Electric  Wires.  Lewis  S.  Hoyt,  Boston,  Mass. 
Filed  June  25,  1890. 


--:  115.     Electrical  Burglar  Alarm.     Francis 
Pierce,  Philadelphia,  Pa.,  assignor  of  one-half  to 
1  am  J.  Phillips,  same  place.     Filed  Ifaj 

44;  1 1 S.  Automatic  Toll  System  for  Telephone 
Pav-Siati3ns.  Howard  C.  Root,  Brooklyn.  N.Y. 
Filed  May  2c.  1S90. 


WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IOOI  OPERA  HOUSE  BLOCK, 

Chicago,  111.,  Nov.  7,  1S90. 

Mr.  R.  S.  Waring,  of  the  Fowler- Waring  Un- 
derground Cable  Company,  of  London,  Eng.,  has 
been  in  Chicago  for  some  da\s. 

The  plant  placed  in  the  Erie  flats  in  this  city 
by  the  Pumpelly  Storage  Battery  Company,  and 
ch  was  described  in  our  columns  some  weeks 
since,  has  given  such  >ati>faction.  that  Dr.  Clark 
has  decided  to  put  in  a  similar  plant  of  about 
1 20- light  capacity  in  his  handsome  apanment 
building,  the  Cambridge,  located  at  the  corner 
of  39th  street  and  Ellis  avenue. 

The  Seattle  Electric  Railway  and  Power  Com- 
pany, of  Seattle,  Washington,  are  operating  a 
very  successful  street  railway  line  in  that  city, 
and  the  following  items  regarding  their  plant 
may  be  of  interest.  The  power  station  is  a  two- 
story  building  265x60  feet,  the  second  floor 
having  a  capacity  for  32  cars.  The  power  plant 
and  machine  shop  are  on  the  first  flcor.  Two 
Corliss  single  non-condensing  engines  of  250 
horse-power  each  drive  the  generators,  of  which 
there  are  five,  having  a  capacity  of  80  horse- 
er  each.  Sixteen  motor  cars  are  now  in  ope- 
ration upon  twenty  miles  of  track,  and  ten 
cars  are  in  course  of  construction.  The  system 
used  is  the  Thomson-Houston.  The  average 
run.  per  car,  per  da)',  is  103  miles,  and  the 
average  number  of  passengers  carried  on  the 
line,  per  month,  is  307,979.  '1  he  officers  of  the 
company  are  as  follows  :  L.  H.  Griffith,  presi- 
dent ;  D.  T  Denny,  vice-president :  E.  C.  Kil- 
bourne,  treasurer  :  V.  Hugo  Smith,  secretary  ; 
James  G.  McCarty,  manager  :  A.  Dunn,  auditor. 

Prof.  F.  B.  Badt,  who  recenih  severed  his 
connection  with  the  Edison  General  Electric 
Company,  has  accepted  a  position  with  the 
Thomson-Houston  Electrtc  Company,  as  Mana- 
ger of  the  Power  and  Mining  Department 

The  Central  Electric  Company  are  to  be  con- 
gratulated upon  the  acquisition  of  Mr.  George 
W.  Yernor,  who  takes  charge  of  their  bookkeep- 
ing departmenL  Mr.  Yernor  has  been  secretary 
of  the  Electrical  Supply  Company  at  St.  Louis 
for  the  past  )rear  and  is  already  well  known  to 
the  electrical  trade.  F.  M.   I. 


Second  Century  of  the  Patent  System.  — A 
movement  is  on  foot  in  Washington  to  celebrate 
the  inauguration  of  the  second  century  of  the 
American  patent  system  on  the  151I1  of  next 
April,  on  a  grand  scale.  The  affair  is  to  be  made 
nat.onal,  and  Commissioner  of  Patents  Mi.chell 
has  promised  his  co-operation  and  support 

Gas  Engines  in  Electric  Lighting. — The  use 
of  gas  engines  for  isolated  electric  light  plants  is 
becoming  very  extensive  in  Philadelphia.  This 
is  on  account  of  the  difficulty  in  getting  service 
from  the  electric  light  companies,  owing  to  the 
overhead  wire  restrictions  by  the  municipal  ".y. 

A  Great  Improvement. — The  electr  c  railways 
on  the  overhead  system  already  introduced  in 
many  places,  have  so  far  improved  upon  the 
horse  and  mule,  that  the  public  once  given 
rapid  transit,  would  not  go  back  to  slower 
methods,  and  are  clamoring  everywhere  for  such 
facilities. 

Electric  Lighting  by  Gas  Companies. — From 
March   1889  to  March  1890.  the  gas  companies 
increased  their  ownership  in  electric  ligh^ 
the  extent  of  almost  50  per  cent. 
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LIFE  OF  INCANDESCENT  LAMPS. 


Experience  has  shown  says  the  Bulletin  Inter- 
national de  I Electricite,  that  the  life  of  incandes- 
cent lamps  is  greatly  diminished  if  the  cuirent 
supplying  them  is  irregular,  as  happens  when 
the  dynamo  is  driven  by  an  engine  whose  fly- 
wheel is  too  tight.  The  strength  of  the  cunent 
will  vary  periodically,  and  the  temperature  of 
the  filament,  and  therefore  also  its  brilliancy, 
follows  the  same  variations.  From  this  result  a 
disintegration  of  the  carbon,  which  results  in 
rupture  of  the  filament  after  a  small  number  of 
hours  of  service.  The  question  has  been  asked 
if  the  lighting  of  incandescent  lamps  by  alternate 
currents  does  not  lead  to  the  same  result. 
Under  this  supposition,  M.  Rodet  has  calculated 
the  variation  of  temperature  in  the  filament,  and 


after  a  series  of  calculations  represents  this  varia- 

R  12 

tion  by  the  formula  :  d  T= 

2  n  C  P  Z 
where  d  T  is  the  variatioa  of  temperature  sought 
in  function  of  :  R  12  the  number  of  watts  fur- 
nished to  the  lamp,  and  Z,  the  number  of  rever- 
sals of  current  per  second  ;  P  is  the  weight  of  the 
filament  in  grammes,  and  C  the  specific  heat  of 
the  filament  corresponding  to  the  volt  coulomb. 
This  equation,  which  does  not  include  the  mean 
temperature  of  the  filament,  shows  that  for  a 
given  lamp,  and  consuming  a  given  number  of 
watts,  the  amplitude  of  temperature  variation  of 
the  filament  is  in  inverse  ratio  to  ihe  number  of 
reversals  of  the  current,  and  that  for  different 
kinds  of  lamps  requiring  the  same  electrical 
energy  dT  is  in  inverse  ratio  to  the  weight  of  the 


filament.  Applying  this  formula  to  the  case  of  a 
1 6  c.  p.  lamp,  using  6o  watts  at  105  volts,  and 
supplied  by  a  current  whose  frequency  is  42,  it 
is  found  for  a  filament  of  carbon  of  0.005 
grammes,  and  that  dT  =  12  deg.  Assigning  to 
Z  the  values  of  10  and  73,  it  is  found  that  d  T  = 
70  and  dT  =  100  deg.  respectively.  It  is  seen 
that  for  the  second  of  these  fn  quencies  the  vari- 
ation attains  ico  deg.,  and  ceases  to  be  negligi- 
ble. 

It  results  from  this  that  u-ers  of  lamps  do 
better  to  take  machines  having  the  higher  num- 
ber of  reversals.  Experiments  have  been  made 
previously  to  these  researches  of  M.  Rodet,  to  de- 
termine if  the  alternate  current  uses  up  the  lamps 
more  rapidly  than  the  continuous  current,  and 
these  have  gone  to  show  that  the  duration  is  very 
nearly  the  same  in  both  cases. 


THIS     SIF-S-CIE: 


RESERVED    FOR  THE 


Duralite  Company, 


No.  85  WATER  ST. 


BOSTON,  MASS. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters 


^turuifjfcoj, 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address: 

Weston  Electrical  Instrument  Co., 

Send  for  Illustrated    Catalogue,  114  &  US  William  St.,   NEWARK,  N.  J. 


TO  ELECTRICAL  CONTRACTORS  AND  FITTERS. 

GENTLEMEN:  You  have  only  to  try  the  SAMSON  Battery  to  become  con- 
vinced of  ITS  SUPERIOR  QUALITIES.  It  justifies  all  statements  as  to  ITS  GREAT 
STRENGTH  AND  DURABILITY  for  open-circuit  work,  such  as  Call-Bell,  Annun- 
ciator, Burglar  Alarm,  Gas-lighting,  Telephone,  Watchman's  and  Time  Clock 
Service.  It  is  not  only  the  BEST,  but  the  CHEAPEST  BATTERY  IN  THE  WORLD 
TO-DAY!  Every  day  you  defer  using  the  SAMSON  WILL  RESULT  IN  A  LOSS 
TO  YOU,  equal  to  the  percentage  of  its  superiority  over  the  cells  you  now  use, 
which  will  aggregate  50  to  75  per  centum.    Address,  for  further  particulars, 

THE  ELECTRIC  CAS  LICHTINC  CO., 

„       _.  „_  .  .     „ .  195  Devonshire  St.,  BOSTON. 

Over  70,000  now  in  use  in  this  country !  sote  Mf9.  Agent*/?,  the  umua  states. 


BUSINESS  NOTICES. 


Advertisements  under  this  head  not 
occupying  over  one-half  inch  of  space, 
$1.00  per  each  insertion. 


FOK  V4I.I:  — A  six-horse  power  Baxter  engine 
and  wrought  iron  boiler,  heavy  galvanized  stack, 
nearly  as  good  as  new,  cost  $850.00.  Too  small  for  oui 
present  use  Will  sell  for  §300  cash.  Address  Engine- 
Boiler,  Electric  Age  Office,  World  Building,  New 
York,  N.  Y. 

Situation  Wanted  by  an  experi- 
enced electrician,  who  is  capable  of 
taking  care  of  a  central  station  plant 
of  any  capacity.  Address  SITUA- 
TION WANTED,  Electric  Age,  N.  Y. 

Experienced  Mechanical  Draughts- 
men wanted  immediately  ;  ihrse  hav- 
ing experience  with  tlectrical  appara- 
tus preferred.  Permanency  to  good 
men.  Address  E.  KOLBhN,  Edison 
General  Electric  Company,  Schen- 
ectady Works.  Schenectady,  N.  Y. 

BIDS  FOR  GONGS  WANTED. 

Manufacturers  of  Gongs  are  requested  to 
submit  bids  for  Gongs  in  quantities ;  size  2\ 
inches  up  to  3$  inches.     Address 

J.  WEBER.  193  Pearl  St..  Brooklyn.  N.  Y. 

The  Writing  Telegraph  in  Canada, 

THE  WRITING  TELEGRAPH 
COMPANY,  of  57  Murray  Street,  N.  Y._ 
(P.  O.    Box   1322),  having  fully  perfected  the 

invention,  will   sell  their  Canadian 

Patents,  or  will  arrange  with  suitable 
parties  to  incorporate  a  company  to  exploit 
the  system   in   that   country. 

Similar   arrangements   are  also  desired  for 

Australia  and  South  America. 


JYL 

Electric   Light   without   machinery— Specially   adapted    for    private    houses— A   good   and    reliable   battery  at  last— Unequalled 

for  sewing  machine  and  fan  motors— Portable  electric  light. 

S^t^HiL    ELECTRIC    LIGHT    PLANTS. 

The  following  list  will  illustrate  the  expense  attending  the  purchase  and  use  of  small  installations,    and   serve  as  guides   when  ordering  plants  for  domestic  purposes. 

PLANT    NO.   1. 

2  No.  9  Cells  at  $1.50 $3.00 

1  i-C.  P.  Incandescent   Lamp  (large  bulb) '. . .     .85 

1  Key  Socket 1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

4  Charges  of  Depolarizer  (will  run  80  hours) 40 

$6-45  $8. -.5 

*This  plant  will  be  found  useful  for  lighting  small  rooms,  dining  tables,  desks,  and  for  reading  purposes.     It  will  also  properly  light  two  stalls  in  a  stable. 


PLANT    NO.    2. 

4  No.  9  Cells  at  $1.25 $5.00 

1  3-C.P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket   1 .20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

2  Charges  of  Depolarizer  (will  run  40  hours) 40 


•PLANT    No.   3. 

6  No.  9  Cells  at  $1.25 $7.50 

1  6-C.  P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket 1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

3  Charges  of  Depolarizer  (will  run  70  hours) 90 

$n.4 


Note. — Any  number  of  i-C.P.  incandescent  lamps  can  be  employed,  provided  that  not  more  than  one  is  used  at  any  one  time. 


JAME8      H.      IVSJ^SOIV, 


Office  and  Factory:    1  1  4- I  20    Park   Ave.,    Brooklyn,   N.  Y. 


AGENTS 


EMPIRE    CITY    ELECTRIC    COMPANY,    15    Dey    Street,    New   York. 

NOVELTY    ELECTRIC    COMPANY,    50-54   North   Fourth   Street,    Philadelphia,    Pa. 

THE    ELECTRIC    GAS    LIGHTING    COMPANY,   195    Devonshire   Street,    Boston,    Mass. 
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THE    ELECTRIC    AGE. 


"The  question  of  the  absorption  into  the  skin 
of  solutions  by  means  of  electric  currents  has 
been,"  savs  Dr.  S.  Ehrmann,  of  Vienna,  "the 
subject  of  many  experiments  with  me  since  Prof. 
Wagner  first  started  the  discussion  by  his  re- 
searches on  the  cataphoresis  ot  cocaine  ;  and  I 
have  at  last  hit  upon  a  very  simple  experiment. 
Take  two  similar  glass  vessels,  with  zinc  elec- 
trodes at  the  bottom,  and  filled  with  a  very  weak 
solution  of  methyl-blue  :  and  if  an  individual 
places  one  of  his  hands  in  each  vessel  then  when 
a  constant  current  of  from  10  to  20  milliamperes 
is  allowed  to  pass  for  five  or  ten  minutes,  the 
hand  in  the  anode  vessel  becomes  covered  with 
blue  spots,  whilst  the  other  is  not  marked.  The 
spots  appear  most  on  the  back  of  the  hand,  where 


the  hair  and  fatty  glands  are  situated.     In  the 
palm  and  round  the  nails  they  do  not  occur." 

The  recent  explosion  of  accumulators  on  the 
yacht  "  Pathfinder,"  in  Portsn  outh  (England) 
harbor,  is  the  subject  of  considerable  discussion 
in  English  electrical  circles.  The  daily  press 
rerer  to  the  affair  as  though  accumulators  were 
really  infernal  machines.  It  seems  10  be  gen- 
erally admitted  that  the  explosion  was  probably 
due  to  the  accumulation  of  hydrogen  gas,  but 
how  the  accumulation  was  affected  is  yetamjs- 
tery. 

Electrical  Commission  Appointed. — The  Presi- 
dent has  appointed  an  electrical  commission  for 
the    District    of  Columbia.     The   members   are 


Prof.  Henry  A.  Rowland,  of  Johns  Hopkins 
University,  Andrew  Rosewater,  of  Omaha,  and 
Lieut.  Francis  R.  Shunk,  U.  S.  A. 

The  telephone  network  at  Stuttgart  has  reached 
such  proportions  that  a  further  extension  of  over- 
head wires  has  been  forbidden  by  the  authorities, 
who  have,  accordingly,  ordered  that  in  future 
the  lines  must  be  laid  underground. 

Early  Underground  Conduits.  —  In  1832,  Prof- 
Morse  first  conceived  the  idea  of  underground 
transmission  of  electricity,  andamonghisearliest 
plans  the  conduits  of  to-day  were  suggested. 

The  London  Electrician  refers  to  the  charge  of 
Si, 000  a  mile  for  the  use  of  subway  ducts  in 
New  York  as  preposterous. 


A  CHANCE  TO  MAKE   MONEY. 

I  bought  one  of  Griffith's  machines  for  platimg  with 
gold,  silver  or  ni.:<el,  and  it  works  to  pirfection  No 
sooner  did  people  hear  of  it  than  I  had  more  spoons, 
knives  fortes  »"d  jewelry  than  I  could  plate  in  a  month 
The  first  werk  1  cleared  Ss-.^-j.  the  first  month  $167  85 
and  I  think  by  July  (St  t  will  have  $f,ooo  cash,  and 
give  my  farm  considerable  attention  too.  My  daughter 
m^de  $J7-<i  in  four  days.  Any  person  can  get  one  of 
these  machines  by  sendmg  $3  to  \V.  H.  tinnSth  &  Co., 
Zanesville.  Ohio  or  can  obtain  cir  ulars  by  addressing 
them.  You  can  learn  to  use  the  machine  in  one  hour. 
As  this  is  mv  first  lucky  streak,  I  give  my  experience, 
hoping  others  may  be  benefitted  as  much  as  I  have  been. 
Yours  truly, 

M.  O.  MOREHEAD. 


ELECTRIC  LIGHTING, 

PRAJKFORT.  INDIUM. 

PROPOSALS  are  wanted  until  De- 
cember 19th,  1890,  for  lighting  by  electricity 
and  gas.  the  public  streets,  etc.,  of  this  city 
for  a  period  of  five  years. 

Address.   S.   A   COOK. 

City  Clerk  as  above. 

_    __.        ,  1  J.  H.  Chamberlain. 

By  Order  of  \j    w    HaMmond. 

Comm.ttee.  f  j.  g    VasArsda1_ 
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Pit.  Mat.  19, 1589. 


THE  OLD  STYLE. 


THE  ACME  line:  belt 

t  IS  MADE  OSLT  BV  THE 

Page  Belting  Company,  Concord,  >'.  H. 

Branches  :  Boston,  New  York,  Chicago,  San 
Francisco.  Also,  manufacturers  of  all  the 
staple  jrrades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  valuable 
treatise  on  belting,  Free. 


ELECTRIC  MERCHANDISE  CO. 

11  Adams  Street,  mSKS**  CHICAGO,  ILLS. 

MANUFACTURERS  AND   DEALERS   IN 

Electric  Railway  Supplies. 

Standard  and  Special  Devices  for  use  on  all  road 
IRRESPECTIVE  OF  SYSTEM  USED. 

Catalogues  Furnished.  Correspondence  Solicited. 

Office  and  Salesroom,  1 1  Adams  Street. 


W.  R.  MASON, 


General  Manager. 


ESTABLISHED    1867. 


bESbSH**-  PARTRICK  &  CARTER, 

Manufacturers  of  and  Dealers  in  every  Description  of 

EOTRIOAJ-      SUPPLIES 

SOLE     PROPRIETORS     OF     THE 

NEW   PATENT   NEEDLE   ANNUNCIATORS   WITH   GUEST   CALL   AND   FIRE   ALARM   SYSTEMS. 

We  make  a  specialty  of  supplies  for  Hotel  and  House  work. 


114  S.  Second  Street, 


PHILADELPHIA,  PA. 


Catalogues  and  Discount  Sheets  will  be  sent  to  those  in  the  trade  upon  receipt  of  application  and  business  card. 

Awarded  the  Higfiest  DisOMon,  a  Gold  ledal,  Dy  tne  mterianoial  lory  ai  tie  tJMYersal  EipoaM,  Pans,  1889   liberal  discount  to  deai<ers,  sexd  for  reduced  price  i 

THE  HEISLER  PATENT  LONG  DISTANCE 


INCANDESCENT  ELECTRIC  LIGHT  SYSTEM 

Unequalled  for  Distribution  oyer  wide  Areaf 


NSEND    FOR  CIRCULARS. 


SPECIALLY     ADAPTED     FOR 

8TEEET.  COMMERCIAL  AND  DOMESTIC  ILLi 

MINATION  FROM  CENTRAL  STATIONS. 
Safety,    Reliability    and    Financial    Succesi 

fully    Demonstrated. 
Flan  of  Wiring  the  Simplest,  Cheapest  and  Host  Efficient 

:  S1BICTLV    SERIES.  : 

Noted   for  the  Brilliancy  and  Beauty  of  t'  e  Light 

Lamps.  10  to  100  Candle  Power.     Long  Life 

without  Blackening. 

Greatest  Production  of  Candle  Power  per  Horse  Power 

Dynamo  Self-Contained  and  Perfectly  Antomatic. 

Plant  may  be  located  where  Power  can  be  secured 

Cheapest,  even  if  Miles  Distant  from  the  Lighting 

CORRESPONDENCE   SOLICITED. 


No,  2  0.  K.    OUT 

WITH  SOUNEES  AtfD  EZ 
On  i&me  base,  or  separate,  as  or 

Complete  Outfit,      .       -    J 

Sounder,  • 

Key,        ..... 

Sounder  and  Kej-  on  one 
Base,       .... 


HEISLER  ELECTRIC  LIGHT  CO,,  809-817  South  7th  St.,  ST,  LOUIS,  MO, 


The  above  Outfit  consists  of  a  beautiful  Sounder  wound  to  20  ohms,  and  one  of  my 
valed  Nickel  Plated,  Legless,  Steel  Le^er  Keys;  One  Cell  5x7  Battery  (or  6x8  Batter] 
extra);  15  ft.  Insulated  Office  Wire,  1  l'.i.  Vitriol.  1  Instruction  Book,  all  safely  packed  an 
be  shipped  on  receipt  of  price,  or  sett  C  O.  D.,  subject  to  inspection,  if  you  send  me 
with  order.  State  whether  you  wish  Key  and  Sounder  on  same  Base  or  separate.  Writ, 
address  plain  and  full,  also  6tate  by  what  Express  Co.  wish  goods  shipped.     Address,  4 

A.   B.   LYMAN.  34  and  36   South  .Water   Street,    CLEVELAND,   OHK 
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The  Westinghouse  System  in  Baltimore. — Since 
the  Brush  Company  of  Baltimore  passed  into  the 
hands  of  the  Westinghouse  Electric  and  Manu- 
facturing Company  great  improvements  have 
been  made  in  the  plant,  and  many  more  are 
contemplated.  It  is  the  object  of  the  company 
to  make  this  plant  the  largest  alternating  current 
central  station  in  the  country.  Under  the  new 
management  the  Westinghouse  Alternating  sys- 
tem has  gained  many  friends  in  Baltimore,  and 
the  result  of  this  is  a  great  demand  for  the 
light.  In  order  to  satisfy  this  extraordinary 
demand  a  number  of  new  alternating  current 
apparatus  will  be  installed  shortly.  When  these 
are  placed  in  the  station  the  plant  will  have  a 
capacity  of  20,000  incandescent  and  1,500  arc 
lamps.  As  an  evidence  of  the  favor  with  which 
the  system  is  held  in  Maryland's  greatest  city  it 
is  interesting  to  note  that  the  company  furnishes 
the  illumination  for  the  Johns  Hopkins  Hospital 
in  Baltimore. 

In  the  East. — Our  Eastern  letter  this  week  is 
full  of  live  and  interesting  news.  Things  about 
I  Lynn  are  particularly  active,  and  electricity  at 
the  great  factory  in  that  town  is  being  developed 
in  every  line.  Taking  the  East  as  a  whole,  it 
looks  as  though  they  were  as  much  interest- 
ed in  electricity  as  any  other  section  of  the 
country.  There  is  one  commendable  quality 
among  the  people  in  the  East,  that  should  be 
noted  here.  They  are  going  into  electricity  by 
themselves,  and  finding  out  all  about  it  them- 
selves, not  waiting  to  profit  by  the  experience  of 
others.  The  result  of  this  is  they  are  pretty 
well  to  the  front  in  experience.  In  Lynn,  elec- 
Jricity  pervades  everything  and  everybody.  We 
hear  of  brass  bands,  base  ball  clubs,  and  all  sorts 
of  organizations  with  the  word  "electric" 
attached  to  their  distinctive  names.  Truly,  elec- 
tricity is  life  in  the  East. 


Shocked  with  a  500  Volt  Current. — Another 
man  has  received  a  500  volt  shock  and  lives  to 
tell  the  story.  An  inspector  of  motors  of  the 
Thompson  Houston  Electric  Company,  received 
a  shock  from  a  500  volt  current,  in  Beverly, 
Mass.,  recently,  and,  according  to  our  informa- 
tion, was  paralyzed  for  half  an  hour.  He  then 
was  able  to  return  to  his  home.  It  has  been 
abundantly  proved  that  a  500  volt  current  is  not 
necessarily  fatal  to  human  life.  It  is,  of  course, 
a  decidedly  unpleasant  thing  to  take,  but  if  it  is 
taken  accidentally  it  is  safe  to  assume  that  the 
unfortunate  person  will  not  receive  any  lasting 
injury. 

Electric  Light  in  Masonry. — Our  Masonic 
friends  will  pause  in  admiration  when  they  come 
to  page  5,  of  this  paper.  That  page  contains  an 
illustration  that  bristles  with  Masonic  emblems, 
and  the  effect  of  this  arrangement  of  the  electric 
lights  must  have  been  very  effective  indeed.  It 
was  a  happy  idea  of  the  Masonic  brethren  of 
Baltimore  to  utilize  the  electric  light  for  the 
purpose  of  making  their  fair  attractive,  and,  ac- 
cording to  all  reports,  their  object — i.  e.,  pleas- 
ure— and  profit,  was  fully  realized. 

Electricians  at  Banquet. — Members  of  the 
Boston  Electric  Club  met  at  the  festive  board 
one  night  last  week  and  had  a  good  time.  Prof. 
Elihu  Thomson  was  there,  and  did  his  part  in 
making  the  evening  pleasant  and  profitable. 
Our  report  does  not  state  to  what  extent  New 
England's  favorite  dish — pork  and  beans — was 
indulged  in  at  the  feast,  but  whether  that  classic 
dish  was  included  in  the  menu  or  not,  all  hands 
evidently  had  a  good  time. 

Exponent  of  Electricity  in  Congress. — Mr. 
Allan  C.  Durborow,  Jr.,  business  manager  of 
our  Western  contemporary,  the  Western  Elec- 
trician, has  been  elected  to  Congress  from  the 
third  Illinois  district.  Mr.  Durborow  is  a  very 
popular  gentleman  in  and  outside  of  electrical 
journalism,  and  the  electrical  interests  of  this 
country  have  cause  for  congratulation  in  having 
so  worthy  an  exponent  of  their  cause  at  the 
national  capital. 

Lecture. — On  Friday  evening,  Nov.  21st,  Dr. 
Schuyler  S.  Wheeler  will  lecture  before  the 
Brooklyn  Institute,  on  "Some  Application  of 
Electricity."  The  lecture  will  be  illustrated  by 
experimental  demonstrations.  The  meeting  will 
be  held  in  the  lecture  room  of  the  Y.  M.  C.  A. 
building,  Fulton  street,  Brooklyn. 

Mr.  Edison  a  Very  Busy  Man. — A  notice  posted 
in  the  waiting  room  of  the  Edison  Laboratory 
reads  :  "Mr  Edison  is,  in  justice  to  his  work, 
compelled  to  deny  absolutely  all  personal  inter- 
views except  when  appointment  has  been  pre- 
viously arranged  by  letter."  Mr.  A.  O.  Tate 
conducts  all  business  matters. 

Antiquity  of  the  Magnet. — Although  the 
names  of  the  discoverers  of  most  of  the  import- 
•ant  inventions  and  the  locality  where  they  were 
discovered  is  known,  yet  no  doubt  all  the  world 
would  be  very  glad  to  do  honor  to  the  discoverer 
of  the  magnet  and  the  inventor  of  the  magnetic 
needle  or  mariner's  compass.  But  the  history 
of  these  is  unknown.  It  is  said  that  in  the  re- 
cord of  the  Chinese,  some  2,600  years  before 
Christ,  that  they  knew  and  made  use  of  the 
magnet  (the  natural  magnet  or  loadstone),  and 
the  fact  is  noted  in  their  histories  that  their 
armies  were  led  across  the  large  plains  in  the  in- 
terior by  a  combination  of  loadstones  which  is 
represented  by  the  figure  of  a  man.  They  car- 
ried him  along  in  a  wagon  and  his  extended  arm 
always  pointed  toward  the  South,  which  is  oppo- 
site to  the  direction  in  which  we  consider  the 
needle  as  pointing — toward  the  North.  It  is  also 
known  to  have  been  in  use  in  a  similar  manner 
in  Japan.  The  Greeks  and  Romans  knew  of  the 
attractive  power  of  the  loadstone  or  the  natural 
magnet,  but  were  entirely  ignorant  of  its  po- 
larity. 


SUBMARINE  TELEPHONY. 


We  are  in  receipt  of  the  following  communi- 
cation from  Mr.  T.  D.  Lockwood,  the  Electri- 
cian of  the  American  Bell  Telephone  Co.,  which 
gives  some  interesting  facts  concerning  sub- 
marine telephony  : 

Boston,  Mass.,  Nov.  13,  1890. 
Editor  of  the  Electric  Age  : 

I  observe,  on  page  5  of  your  issue  of  Nov.  8, 
1890,  a  notice,  evidently  editorial,  entitled  "Sub- 
marine Telephony,"  which  intimates  that  some- 
body has  said  or  written  that  "submarine  tele- 
phony may  be  classed  as  one  of  the  accomplish- 
ments which  theory  said  was  impossible."  The 
remarks  in  question  are  stated  to  be  german  to 
the  abstract  on  page  7  of  Mr.  Preece's  British 
Association  paper  entitled  "Cable  for  Long- 
Distance  Submarine  Telephony." 

Since  your  comment  seems  rather  far-reaching 
in  its  conclusions  and  is,  I  fear,  rather  mislead- 
ing, you  will,  I  hope,  excuse  me  for  saying  a  word 
or  two  thereon. 

I  do  not  think  that  any  one  whose  opinion 
on  the  subject  is  of  value,  has  ever  said  or 
thought  that  submarine  telephony,  broadly 
stated,  was  impossible. 

The  question  from  the  beginning  of  telephony 
has  always  been  understood  to  be  mainly  one  of 
electrostatic  capacity ;  and  thus  practically  a 
question  of  the  length  of  the  submarine  cable. 

The  fact  that  conversation  can  be  transmitted 
through  25  or  30  miles  of  sea  cable  is  not  new, 
and  need  not  be  considered  astonishing. 

As  early  as  1878  and  1879  a  good  deal  of  cable 
telephony  was  performed. 

Articulate  speech  only  a  little  indistinct  was 
transmitted  between  Guernsey  and  Dartmouth, 
a  distance  of  sixty  miles,  vide. 

The  "Telephone," DuMoncel,Trans.,  London, 
1879,  page  250,  and  "The  Bell  Telephone,"  Pres- 
cott,  page  81.  Also  over  the  cable  between 
Dublin  and  Holyhead  a  distance  of  67  miles. 
Du  Moncel,  page  251. 

Prescott's  work,  pages  87  and  88  gives  a  graphic 
account  of  the  transmission  of  speech  between 
Dover  and  Calais. 

All  of  these  instances  are  notable,  when  it  is 
remembered  that  there  was  no  other  transmitter 
than  the  regular  Bell  magnet  telephone  at  the 
disposal  of  the  experimenters. 

The  interest  of  the  new  Anglo-French  cable 
transmission  lies,  I  apprehend,  not  so  much  in 
the  cable  as  in  the  fact  that  a  pretty  long  land 
line  is  in  circuit  at  both  ends  of  the  cable, 

While  the  construction  and  operation  of  such 
a  line  is  not  a  problem  of  tremendous  magni- 
tude, that  of  telephonic  transmission  through  a 
long  submarine  cable  (say  the  Atlantic  cable)  is 
quite  another  matter.  I  do  not  object  to  joining 
the  prophets  myself  when  such  a  cable  is  being 
considered. 

We  must  not  undervalue  theory  ;  theory  is  not 
the  less  theory  because  it  can  be  made  the  basis 
of  practice  ;  it  is  then  an  embodied  or  realized 
theory,  and  that  is  all. 

Were  it  not  for  theory  we  should  not  have  had 
instruments  to  day  to  work  our  Atlantic  cables 
telegraphically.  The  conditions  stated  by  theory 
were  not  too  onerous  to  be  met  by  practice. 
Practice  being  made  acquainted  by  theory  with 
the  conditions,  went  to  work  to  construct  in- 
struments adapted  for  such  conditions,  and  met 
them. 

Yours  truly,  Thos.  D.  Lockwood. 


Electrical  Society. — The  programme  of  the 
Buffalo  Electrical  Society  for  the  coming  season 
is  an  extremely  interesting  one.  A  very  large 
field  will  be  covered  by  the  various  papers 
booked  to  be  read,  and  the  authors  of  these 
papers  are  prominent  in  the  electrical  field. 
Each  of  these  gentlemen  will  undoubtedly  have 
something  of  value  and  interest  to  tell  the  mem- 
bers of  this  thriving  society. 
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AN  INTERESTING  BRUSH  EXHIBIT. 

The  management  of  the  Brush  Electric  Com- 
pany, of  Baltimore,  has  just  completed  a  very 
beautiful  electrical  exhibit  in  that  city,  which  at- 
tracted a  good  deal  of  attention.  The  display 
was  on  exhibition  at  the  Masonic  Temple,  the 
occasion  being  a  "Bazaar,"  which  had  been 
gotten  up  by  the  Masonic  fraternity  of  Balti- 
more for  the  purpose  of  obtaining  funds  to  pay 
the  expenses  of  a  new  temple. 

The  hall  in  the  temple  was  beautifully 
decorated  for  the  occasion,   and  a  number  of 


were  burned  in  the  hall,  the  exhibit  consisted  of 
a  stage  regulator,  the  Shallenberger  Alternating 
Current  Meter,  the  electric  cigar  lighter,  which 
attracted  especial  attention  ;  on  the  table  in  the 
front,  two  coils,  representing  the  converters, 
and  showing  that  the  system  is  perfectly  safe 
and  harmless.  The  two  lamps  on  the  top  of  the 
rails,  as  noticed  in  the  cut,  are  of  250  candle 
power.  The  exhibit  also  contained  several  bat- 
teries and  an  induction  coil,  from  which  the  at- 
tendant gave  some  of  the  guests  electric  shocks, 
to  the  delight  of  the  onlookers.  Some  lettering 
and  a  few  of  the  Masonic  emblems  were  repre- 


BRUSH    EXHIBIT    IN    BALTIMORE. 


booths  were  put  up  in  the  place,  where  ample 
opportunity  was  afforded  all  the  friends  of  the 
Masons  to  spend  their  money  freely  in  the  interest 
of  the  order.  However,  it  very  soon  developed 
that  the  electrical  display  of  the  Brush  Com- 
pany was  the  principal  attraction  in  the  hall,  for 
a  similar  display  had  never  been  made  in  the 
city.  Since  the  exhibit  had  been  put  up  at  the 
solicitation  of  the  Masons  the  management  of 
the  Brush  company  deserves  especial  credit. 

The  exhibit  contained  all  the  principal  features 
of  the  Westinghouse  Alternating  Current  system, 
because  it  is  this  system  which  the  Baltimore 
company  operates.  Besides  the  seventeen  arc 
lights  and  about  200  incandescent  lamps,  which 


sented  by  numerous  incandescent  lamps  of 
vari  colored  globes.  It  is  stated  that  during  the 
first  four  weeks  of  the  electrical  display,  over 
50,000  people  witnessed  it. 

Since  the  reorganization  of  the  Brush  Company 
of  Baltimore  the  management  has  made  a  good 
many  improvements  and  even  now  many  are 
contemplated.  In  fact  it  is  the  object  to  make 
the  Baltimore  plant  the  largest  Alternating  Cur- 
rent Central  Station  for  electric  lighting  in  the 
country. 

The  power  house  has  already  a  boiler  capacity 
of  2,800  horse-power.  The  company  has  now 
16  engines  ranging  from  75  to  300  horse-power 
and  the  foundations  for  two  additional  Westing- 


house  Compound  engines  of  250-horse  power  are 
awaiting  the  machines.  As  the  company  « 
controlled  by  the  Westinghouse  Electric  aric 
Manufacturing  Company  the  apparatus  of  tha 
firm  is  mostly  used,  and  in  order  to  satisfy  th( 
great  demand  which  has  of  late  been  made  upoi 
the  capacity  of  the  plant  a  number  of  new  alter 
nating  current  apparatus  will  be  installed  shortly 

Among  them  are  two  250-light  Westinghousi 
Alternating  Current  Arc  Machines,  and  two  No.; 
Alternating  Current  incandescent  dynamos. 

When  these  are  placed  in  the  station  the  com 
pany  will  have  a  capacity  of  20,000  incandescen 
and  1,500  arc  lamps. 

The  Brush  company  furnishes  the  illuminatioi 
for  the  Johns  Hopkins  Hospital  of  Baltimore 
lights  up  the  majority  of  the  theatres  and  als 
supplies  most  of  the  principal  buildings  in  th 
city  with  electric  lighting. 

THE   DELANY   PATENT  BATTERY  STRII 


The  creeping  of  salts  in  the  Gravity,  L 
Clanche  and  other  types  of  cells  is  the  one  die 
agreeable  feature  of  these  batteries.  There  ai 
several  methods  which  are  supposed  to  prevei 
this  creeping  but  they  do  not  work  in  practiq 
Paraffine,  vaseline,  glycerine,  etc.,  are  recofl 
mended  as  "  sure  cures  "  for  this  evil.  The  salfi 
however,  do  not  mind  thesesupposed  hindrance 
but  creep  over  them  and  over  the  edge  of  tb 
jar  much  to  the  disgust  of  the  tidy  batteryma 
or  housekeeper. 

Mr.  Patrick  B.  Delany,  of  South  Orange,  N  J 
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DELANY  S    BATTERY   STRIP. 

the  well-known  inventor,    has  just   brought  0 
what  he  calls  a   "Battery  Strip,"  of  which 
give  an  illustration.     It  is  said  to  be  an  absol 
and  permanent  preventive  of  creeping  salts. 

The  strip  is  made  of  rubber  cloth.  One  side 
covered  with  a  sticky  compound.  When  pro 
erly  applied  it  will  never  come  off  the  jar. 
offers  a  mechanical  obstruction  to  the  creep 
salt,  which  masses  underneath  the  strip  and  is 
dissolved  in  the  battery  fluid  each  time 
water  is  added  to  the  solution  to  make  up 
evaporation.  All  waste  and  exhaustion  of 
teries  by  local  action  is  prevented,  and  shell/ 
are  kept  perfectly  clean  and  dry. 

Before  putting  this  strip  on  the  market 
thorough  test,  covering  one  year,  has  been  mac 
At  the  end  of  that  time  both  Gravity  and 
Clanche  jars  were  as  clean  and  dry  on  the  01 
side  as  when  first  set  up. 

Batteries  may  now  be  placed  in  wardrob 
closets,  telephones,  cabinets  or  on  carpets  w 
perfect  safety. 

Personal  Notes. — Mr.  J.  E.  Zeublin,  assista 
general  superintendent  of  the  Central  Unii 
Telephone  Company  at  Columbus,  Ohio, 
gone  to  Chicago  to  relieve  Mr.  F.  G.  Beac 
general  superintendent  of  the  same  compan 
Mr.  Beach  has  been  given  an  indefinite  leave 
absence  to  recuperate  his  health.  During  t 
absence  of  Assistant  General  Superintende 
Zeublin  from  Columbus,  his  duties  will  be  p 
formed  by  M.  J.  Carney,  superintendent,  a: 
F.  P.  Ross,  assistant  superintendent. 


THE    ELECTRIC,  AGE. 


COMBINED  FLOOR   AND   BUTTON    PUSH- 


The  floor  push  shown  in  the  accompanying 
illustration  has  just  been  brought  out  by  the 
Manhattan  Electrical  Supply  Company,  of  36 
Cortlandt  street,  this  city.  Indeed,  it  is  more 
than  a  floor  push.  The  terminal  device  shown 
in  connection  with  the  flexible  cord  may  be 
pushed  in  the  holes  in  the  plates  of  the  floor 
push,  and  the  call  bell  can  then  be  rung  by  push- 
ing the  button  attached  to  the  other  end  of.  the 
flexible  cord.     This  push  button  can  be  placed  at 


COMBINED  FLOOR  AND  BUTTON  PUSH. 

any  convenient  point,  on  the  top  of  the  table  for 
instance,  or  held  in  the  lap.  It  is  not  always 
convenient  to  use  the  floor  push,  but  by  the  in- 
sertion of  this  extension  device  the  ringing  of 
the  call  bell  can  always  be  made  a  matter  of 
convenience. 

This  improvement  commends  itself  for  its  sim- 
plicity and  convenience,  and  ought  to  find  a 
large  and  ready  market. 

THE  BUFFALO  ELECTRICAL  SOCIETY. 


The  programme  of  the  Buffalo  Electrical 
Society  for  the  season  of  1890-91,  is  just  out. 
It  comprises  some  very  interesting  subjects,  as 
follows  : 

Nov.  17 — Conception,  Development  and  Future 
of  the   Storage    Battery.     Wm.    H.   McDonald. 

DeC-   1 — Electro   therapeutics.     Dr.  Roswell 

Park. 

Dec.  15 — Advance  of  Electric  Traction.     Frank 

Kitton. 

Jan.  5 — Phenomena  of  Earth  Currents.  Wil- 
liam Finn. 

Jan.  19 — The  Chemistry  of  Electrolysis.  Wm. 
H.  Dopp. 

Feb.  2 — Informal  Talk  on  Telegraphic  Sub- 
jects.    A.  C.  Terry. 

Feb.  1 6 — Electricity  in  the  Household.  F.  P. 
Jones. 

Mar.  2 — Effects  of  Electric  Light  on  the  Eye. 
Dr.  Lucien  Howe. 

Mar.  16— The  Telephone.  M.  Beecher  Mar- 
vin. 

Apr.  2 — Present  Status  of  the  Transmission  of 
-Electrical  Energy  by  Water  Power.  Madison 
Buell. 

Apr.  16 — Arc  and  Incandescent  Electric  Light- 
ing.    J.  P.  Chapin. 

May  6 — On  the  Efficiency  of  the  Alternating 
Current  Motors.     Edward  F.  Wilson. 


May  20 — Electrical  Measurement.  Cuyler 
C.  Smith. 

June  3 — Observations  on  the  Effects  of  Static 
and  Dynamic  Induction.     Astley  C.  Terry. 

This  society  is  a  branch  of  the  Society  of 
Natural  Sciences,  and  its  meetings  are  held  on 
the  first  and  third  Monday  evenings  of  each 
month,  in  the  rooms  of  the  Society,  Buffalo 
Library  Building.  The  officers  are  :  President, 
W.  H  McDonald ;  Vice-President,  F.  P.  Jones  ; 
Secretary,  Astley  C.  Terry ;  Treasurer,  Samuel 
Stewart ;  Librarian,  Wm.  C.  Lewin. 


HEAT   ERROR    IN    MEASURING    APPA- 
RATUS. 


As  is  well  known,  variation  in  the  temperature 
of  electric  circuits  renders  it  difficult  to  obtain 
accurate  results  in  electrical  measurements.  Mr. 
Edward  Weston,  of  Newark,  N.  J.,  has  devised 
an  instrument  for  the  purpose  of  correcting  these 
differences  due  to  the  changes  of  temperature  in 
the  wire  of  the  instrument  during  the  passage 
of  a  current. 

The  apparatus  consists  of  the  combination  of 
any  electrical  measuring  instrument,  G,  with  a 
thermometer,  T,  and  a  rheostat,  R,  the  latter 
being  in  circuit  with  the  coil  of  the  instrument. 

With  this  introduction  the  operation  of  the  ap- 
paratus will  be  readily  understood  by  reference 
to  the  accompanying  illustration  of  the  combi- 
nation device. 

The  resistance  coils  or  rheostat,  R,  which  are 
arranged  in  series  are  cut  in  and  out  with  a  ra- 
dial switch  arm  as  shown    in  the  illustration. 


WESTON  S    METHOD  OF  CORRECTING    THE  HEAT    ERROR. 

By  the  variation  of  this  resistance  it  is  evident 
that  the  temperature,  which  is  indicated  by  the 
thermometer,  may  be  maintained  steady,  so 
that  accurate  results  may  be  obtained  in  meas- 
urements. The  variation  in  the  temperature  in 
the  circuit,  due  to  the  heating  effect  of  the  elec- 
tric current,  is  recorded  in  the  usual  way  on  the 
thermometer.  By  watching  these  variations,  the 
temperature  error  may  be  entirely  eliminated  by 
a  corresponding  variation  in  the  resistance.  The 
combination  works  upon  the  well-known  prin- 
ciple of  heat  development  by  electricity.  The 
more  resistance  there  is  in  the  circuit  through 
which  the  electric  current  is  required  to  pass  the 
greater  will  be  the  consequent  heat,  and  the  heat 
itself  increases  the  electrical  resistance.  The 
difficulty  in  obtaining  accurate  electrical  meas- 
urements lies  in  the  fact  that  the  resistance  of 
the  circuit  is  made  variable  by  the  heat  devel- 
oped therein.  Hence  any  device  for  the  pur- 
pose of  correcting  this  error  would  be  of  much 
value,  and  that  is  the  object  of  the  apparatus  just- 
described. 

BOSTON  ELECTRIC  CLUB. 


The  first  dinner  of  the  season  of  the  Boston 
Electric  Club  was  held  at  Young's  Hotel,  Boston, 
on  the  evening  of  Nov.  10th.  Prof .  Elihu  Thom- 
son was  the  guest  and  speaker  of  the  evening. 


He  sat  at  the  president's  right  at  the  dining 
table,  while  Capt.  Eugene  Griffin,  manager  of 
the  street  railway  department,  was  at  his  left. 
The  other  special  guests  of  the  evening  were  Mr. 
C.  L.  Gates  of  the  Boston  Electric  Light  Com- 
pany, and  Mr.  E.  Meinze  of  Lynn. 

After  the  menu  had  been  discussed,  Professor 
Thomson,  gave  an  address  on  "The  Properties 
of  Alternating  Currents,"  illustrating  the  subject 
with  practical  experiments.  A  colored  spread 
was  thrown  across  the  tablecloth  and  the  appa- 
ratus for  the  experiment  placed  in  position 
upon  it. 

"We  are  all  of  us  familiar  with  the  fact,"  said 
Prof.  Thomson,  "that  until  quite  recently  the 
continuous  current  was  considered  the  only  one 
of  any  utility.  A  continuous  current  is  one  that 
flows  steadily  in  one  direction,  while  an  alternat- 
ing current  changes  its  direction  according  to 
the  speed  with  which  it  was  driven.  In  ordinary 
apparatus  the  current  is  made  to  change  its  di- 
rection 200  or  250  times  per  second.  I  have, 
however,  experimented  successfully  with  a  cur- 
rent that  alternated  8, coo  times  per  second,  and, 
if  there  were  any  demand  for  machinery  that 
required  alternations  three  times  as  fast  as  that, 
I  have  no  doubt  that  it  could  be  produced." 

The  speaker  went  on  to  say  that  the  principal 
difference  between  the  continuous  and  the  alter- 
nating currents  was  in  the  magnetic  field  which 
the  latter  produced.  The  alternating  current 
had  a  wonderful  inducive  power  and  could  ex- 
cite in  other  conductors,  not  in  contact  with  it, 
currents  like  its  own,  only  moving  in  opposite 
directions. 

On  a  chest  before  him  Professor  Thomson 
placed  a  copper  coil  charged  with  an  alternating 
current  that  changed  from  north  to  south  250 
times  a  second.  He  slipped  over  this  upright 
coil  a  copper  ring,  which  became  charged  by  in- 
duction and  the  ring  was  thrown  off  the  coil  with 
much  force. 

A  copper  disc,  composed  of  a  series  of  copper 
rings,  converted  the  repulsive  force  shown  by 
the  single  ring  into  a  rotary  motion,  turning  one 
way  one  side  of  the  coil,  and  in  the  opposite  the 
other.  In  this  way  two  discs  were  made  to 
turn  in  opposite  directions  simultaneously.  But 
the  copper  plates  could  only  move  when  held 
parallel  to  or  inclined  toward  the  current  in  the 
coil.  Iron  discs,  however,  by  virtue  of  becom- 
ing magnetized,  could  revolve  at  right  angles 
with  the  current  in  the  coil. 

Profossor  Thomson  was  repeatedly  applauded 
and  given  a  rising  vote  of  thanks.  Few  of  the 
members  had  ever  seen  any  of  the  phenomena 
exhibited. 

FOREIGN  NOTES  OF  INTEREST. 


Experiments  have  been  made  in  electric  light 
signalling  from  Hindhead  to  Aldershot,  a  dis- 
tance of  12  miles. 

The  municipal  central  station,  which  already 
supplies  7,500  lights,  is  about  to  extend  the 
length  of  its  mains  by  2,000  metres,  and  it  will 
then  supply  current  to  2,000  more  lamps. 

The  Fife  Coal  Company  have  arranged  for  the 
introduction  of  the  electric  light  into  their  pits 
at  Leven,  in  place  of  each  miner  carrying  his 
own  lamp.  It  is  proposed  to  light  the  roads,  the 
lamps  to  be  15  yards  apart. 

The  London  Electrician  says  :  The  supply^from 
the  Grosvenor  Gallery  will  be  discontinued  after 
next  week,  and  the  machinery  will  be  removed 
to  Deptford.  The  pressure  o»  the  Deptford 
mains  will  probably  be  raised  to  10,000  volts  in 
order  to  avoid  overloading  the  dynamos  with  cur- 
rent. The  armatures,  though  designed  for  100 
amperes,  are  found  to  carry  160  without  over- 
heating. 

The  Telegraph  Construction  and  Maintenance 
Company  are  about  to  make  and  lay  for  the 
Eastern  Telegraph  Company  a  quadruplicate 
cable  from  Suez  to  Perim  and  Aden. 
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THE    ELECTRIC    AGE. 


ELECTROMOTIVE    FORCE   OF   DYNAMOS. 


Experiment  shows  that  the  greater  the  current 
flowing  through  the  armature  of  a  dynamo  the 
smaller  is  the  electromotive  force.  The  reduc- 
sion  is  greater  than  that  which  corresponds  to 
the  product  of  resistance  and  current,  and  thus 
we  are  forced  to  the  conclusion  that,  apart  from 
the  passive  electrical  resistance  of  the  wire, 
there  is  some  other  element  tending  to  lower 
the  electromotive  force. 

The  reason  is  not  far  to  seek.  When  a  dy- 
namo is  at  work  each  coil  in  the  armature  is 
alternately  traversed  by  currents  in  one  and  the 
other  direction,  the  change  taking  place  each 
time  the  coil  passes  under  one  or  the  other 
brush.  When  a  coil  passes  under  one  of  the 
brushes  it  is  for  the  time  being  short  circuited 
in  itself,  and  since  a  moment  before  it  was  tra- 
versed by  half  the  total  current,  its  self-induction 
will  cause  a  gradually  diminishing  current  to 
flow  in  after  it  has  been  short  circuited  by  the 
brush.  By  the  time  the  coil  emerges  on  the 
other  side  of  the  brush  that  current  may  not  yet 
have  died  out,  and  will  cause  a  spark,  espe- 
cially since  at  that  moment  half  the  total  current 
is  forced  through  it  in  an  opposite  direction. 

To  avoid  the  spark  we  are  forced  to  shift  the 
brushes  forward  a  certain  distance  beyond  the 
neutral  diameter,  and  it  is  well  known  to  all  who 
have  to  do  with  dynamos  that  the  advance  must 
be  the  greater  the  greater  the  current.  The  im- 
mediate result  of  shifting  the  brushes  forward  is 
to  bring  the  coil  in  its  short  circuited  state  into  a 
part  of  the  field  where  there  are  lines  already 
tending  to  produce  an  opposite  current.  In 
consequence  of  this  the  current  circulating  by 
self-induction  will  not  only  be  extinguished  the 
sooner,  but  the  opposite  current  will  be  started, 
and  if  the  brushes  are  properly  placed  it  will 
have  grown  to  half  the  strength  of  the  total  ar- 
mature current  by  the  time  the  coil  emerges 
from  under  the  brush.  In  that  case  there  will 
be  absolutely  no  spark,  but  those  lines  which 
were  instrumental  in  toning  down  the  violence 
of  the  change  in  the  direction  of  the  current 
are  lost  for  the  production  of  electro-motive 
force,  and  it  is  easy  to  see  that  this  loss  must  be 
felt  the  more  the  greater  the  current. 

The  next  result  of  the  shifting  of  the  brushes 
is  to  bring  the  poles  induced  by  the  armature 
current,  in  the  core  of  the  latter,  somewhat 
nearer  to  the  field  magnet  poles  of  the  same 
sign,  thus  pushing  the  magnet  forward  and  dis- 
torting the  field,  and  thus  the  electromotive 
force  is  again  reduced.  In  good  dynamos  the 
total  reduction  of  electromotive  force  due  to 
these  two  causes  should  not  be  more  tkan  about 
five  per  cent.,  but  in  badly  designed  machines, 
especially  in  those  with  weak  field  magnets,  the 
reduction  is  often  considerable. 


ductors  for  the  purpose  of  arc  lighting  may, 
perhaps,  not  be  out  of  place,  and  I  give  them 
herewith  : 

The  insulation  resistance  should  not  be  less 
than  5 do  megohms  per  mile,  and  the  insulation 
should  not  materially  deteriorate  for  the  space 
of  two  years  after  being  in  service  on  an  electric 
light  circuit  having  a  voltage  of  from  2,500  to 
3,000  volts,  and  a  current  of  from  9  to  12  am- 
peres, or  a  voltage  of  from  900  to  1,200  volts  and 
a  current  of  from  18  to  20  amperes. 


INSTALLATION  RULES.* 


Electric    Power   ix    Mining. — As    a  special 
class  of  distribution,  no  more  extended  or  prom- 
ising field  can   be  found  for  the  profitable  and 
economical  transmission  of  power  by  electricity, 
nor  in  none  is  there  a  greater  necessity  than  that 
represented  by  the  various   mining  industries. 
Water  power,  fuel,  transportation  facilities  and 
rich    mining   locations   do    not   ordinarily  fall 
together.     Oftentimes  water  is  not  available  at 
all,  the  use  of  steam  power  is  unprofitable,  and 
the  cost  of  transportation  is  prohibitory.     Even 
when  water  power  is  in  close  proximity  to  min- 
ing locations,  intervening  mountains  or  other 
obstacles  are  often  in  the  way,  and   expensive 
canals,    tunneling,    or   insurmountable    grades 
prevent  its  transmission.     The  lack  of  a  practical 
and   economical    method   for   a  long   distance 
transmission  of  power,  insuring  efficiency  and 
reliability,  that  is.  commercial  success,  has  led 
to   the   abandonment   of   many  mines  of  great 
promise  and  the  temporary  suspension  of  work 
on  properties  of  great  intrinsic  value.     It  may 
be  safe:y  said   that   mining   properties   to   the 
value  of  Sioo, 000,000  now  lie  idle  chiefly  from 
these  causes,  a  large  proportion  of  which  could 
be  profitably  worked  by  power  electrically  trans- 
mitted from  steam  or  water  sources. 


UNDERGROUND  ELECTRIC  CABLES  IN 
CHICAGO.* 


NATIONAL 


ELECTRIC 
TION. 


LIGHT     ASSOCIA- 


The  cables  laid  underground  in  the  city  of 
Chicago  are  placed  in  conduits  of  various  kinds, 
viz.,  iron  pipe  laid  in  the  earth  without  other 
protection ;  iron  pipe  laid  in  concrete ;  iron 
pipe,  cement  lined,  laid  in  concrete  and  multi- 
tubular blocks  of  bituminous  concrete  about 
four  feet  long. 

Manholes  in  many  cases  are  built  circular  in 
form,  and  in  other  cases  rectangular  shaped,  the 
latter  averaging  46  inches  in  lengtn  by  40  inches 
in  width,  and  are  from  four  and  one-half  to  nine 
feet  deep,  with  double  iron  covers,  one  of  which 
is  set  below  the  grade  and  made  water  light  by 
packing,  the  other  set  on  a  level  with  the  street. 

The  iron  pipe  used  for  conduit  is  thoroughly 
reamed  at  the  ends,  thus  removing  the  burr. 
Conduit  is  laid  with  a  pitch  of  difference  of  grade 
from  six  inches  to  one  foot,  so  as  to  draw  into 
the  manholes,  thus  disposing  of  all  drip  from 
condensed  moisture. 

The  usual  specifications  for  underground  con- 

*  Abstract  from  paper  read  before  Chicago  Electric  Club  by 
F.  E.  Degenhardt. 


At  a  meeting  of  the  Executive  Committee  held 
at  the  Electric  Club,  New  York  City,  Nov.  7, 
the  following  business  was  transacted  : 

1.  The  date  for  holding  the  Thirteenth  Con- 
vention was  fixed  for  February  17,  18,  and  19, 
1891. 

2.  Eugene  F.  Phillips,  of  Providence,  was  ap- 
pointed chairman  of  a  Committee  of  Five,  on 
Reception  and  Arrangements,  he  to  appoint  the 
other  members  of  the  committee. 

3.  Gen.  C.  H.  Barney,  of  New  York,  was  ap- 
pointed Chairman  of  a  Committee  of  Three  on 
Electrical  Exhibits  and  Transportation,  he  to  ap- 
point the  other  members  of  the  committee. 

4.  The  Committee  on  Papers  reported  the  fol- 
lowing as  promised,  and  stated  that  the  pros- 
pects of  securing  two  or  three  more  important 
pape.s  are  most  excellent  Announcements  of 
these  will  be  made  later.  The  committee  has 
not  only  secured  the  promise  of  these  papers, 
but  has  gone  a  step  further,  and  named  a  person 
to  open  the  discusssion  on  each  paper.  This 
must  inevitably  tend  to  bring  out  the  best  points 
of  the  topic,  and  to  greatly  add  to  the  interest  in 
and  value  of  the  proceedings. 

LIST    OF    PAPERS. 

(a.)  How  can  the  National  Light  Association 
best  serve  the  Central  Station  Interests?  By  C. 
R.  Huntley.     Discussion  by  A.  M.  i'oung. 

(5. )  Distribution  of  Steam  from  a  Central  Sta- 
tion. By  F.  H.  Prentiss.  Discussion  by  Geo. 
II.  Babcock. 

(c. )  Distribution  and  Care  of  Alternating  Cur- 
rents. By  T.  Carpenter  Smith.  Discussion  bv 
G.  H.  Blaxter. 

(</.)  The  Ferranti  System.  By  C.  B.  Haskins. 
Discussion  by  C.  L.  Edgar. 

5.  The  resignation  of  Mr.  James  English,  as 
a  member  of  the  Executive  Committee,  was  ac- 
cepted, and  Mr.  Edward  A.  Leslie,  Manager  of 
the  Manhattan  Electric  Light  Company  of  New- 
York  City,  was  elected  to  fill  the  vacancy. 


The  following  is  a  brief  summary  of  the  rules 
usually  given  for  the  regulation  of  an  electric 
light  installation. 

1.  The  dynamo  should  have  a  dry  location  ; 
should  not  be  exposed  to  dust  or  flyings  ;  should 
be  kept  clean  and  well  oiled,  and  its  internal  in. 
sulation  should  be  practically  perfect. 

2.  All  conductors  in  the  dynamo  room  should 
be  properly  supported,  insulated,  numbered,  and 
conveniently  arranged  for  inspection. 

3.  The  construction  of  switches  or  commuta- 
tors for  opening  or  closing  circuits,  should  be 
such  that  when  moved  or  left  there  shall  be  no 
liability  of  heating  or  the  formation  of  an  arc.    , 

4.  The  gauge  of  the  wire  on  every  part  of  the 
circuit  should  be  proportioned  to  the  current, 
and  all  junctions  between  conductors  of  differ- 
ent size  would  be  fitted  with  fuses,  so  that  the 
temperature  of  a  conductor  at  any  point  cannot 
exceed  1500  F. 

5.  All  joints  should  be  soldered  and  made 
mechanically  and  electrically  perfect. 

6.  Complete  metallic  circuits  should  be  used, 
and  all  connection  with  gas  or  water  pipes  as 
conductors  avoided. 

-.  Bare  wires,  passing  over  buildings,  should 
be  at  least  seven  feet  from  every  part  of  the 
building ;  and  those  crossing  thoroughfares 
should  be  high  enough  to  allow  free  passage  for 
all  vehicles  and  fire  apparatus. 

8.  Underground  wires  should  be  thorough! 
insulated,  easily  accessible,  and  their  position 
clearly  indicated. 

9.  The  insulation  of  indoor  wires  should  re> 
ceive  special  care,  so  as  to  protect  the  building 
and  its  occupants  against  dangerous  current^ 
and  to  prevent  electric  waste,  particularly  when 
the  wires  pass  through  walls  or  floors,  or  in  clos« 
proximity  to  metallic  masses,  and  they  should  \n 
incased  in  hard  insulating  material  where  tru 
ordinary  wrapping  is  liable  to  abrasion  or  thvi 
depredation  of  rats  and  mice  :  and,  when  placet 
beneath  floors,  they  should  be  protected  agains 
mechanical  injury  and  their  position  clearly  in 
dicated.  Covered  wires  should  have  the  prefei 
ence  for  indoor  work.  Frequent  electrical  test 
ing  is  exceedingly  important,  as  the  only  safe 
guard  against  waste  of  current  or  injury  to  th( 
conductors  or  insulation,  since  the  ordinary  in 
dications  of  leakage  by  smeil  or  otherwise,  as  ii 
the  case  of  gas  or  water,  are  absent 

10.  All  bare  outdoor  wire  should  be  thoi 
oughly  insulated  at  its  supports,  and  incased  ii 
insulating  material  for  at  least  two  feet  on  eacl 
side. 

1  r.  Arc  lamps  should  be  provided  with  globe 
as  a  protection  against  flying  sparks  from  th< 
carbons ;  and  all  parts  which  require  handlinj 
should  be  insulated  from  the  circuit 


ELECTRIC  RAILWAY  STATISTICS. 


New  railroads  put  into  operation  by  the  Shoi 
Electric  Railway  Company.  Cleveland,  O. ,  durin; 
the  month  of  October,  189:  : 

Johnstown  Passenger  Railway  Co.,  Johnstown 
Pa.,  10  miles,  20  motor  cars  ;  S.  Covington  am 
Cincinnati  Street  Railway  Co.,  Cincinnati.  O., 
miles,  20  motor  cars. 

Total  number  of  lines  in  operation.  Nov.  isl 
Short  system.  11  ;  mileage,  1,123  J  number  ( 
motor  cars,  193. 

Number  of  former  horse  lines  changed  to  Shoi 
Company's  system,  8  ;  mileage,  1, 


.085. 


Transmission  of  Power. — There  are  five  prom 
inent  systems  of  long  distance  power  transmis 
sion,  some  of  them  not  very  long  ;  they  are  th 
hvdraulic,  pneumatic,  steam,  wire  rope,  ani 
electric  systems,  and  when  the  distance  run 
over  a  mile  the  general  advantages  of  the  elet 
trie  system  are  most  marked. 

*  Atkinson's  "Electric  Lighting." 
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ELECTRIC    LIGHTING  FOR  BEGINNERS.* 


BY  THE  EDITOR. 


Part  XIV. — Converters  (continued.) 

248 — How  is  a  converter  connected  with  the 
system  ? 

One  of  the  main  wires  leading  from  one  brush 
of  the  dynamo  is  connected  with  one  terminal  of 
the  primary  coil  and  the  wire  leading  from  the 
other  brush  is  connected  with  the  other  terminal 
of  the  primary  coil.     (See  fig.  2.) 

249 — Then,  are  the  converters  placed  in  the 
lighting  stations  near  the  dynamos? 


FIG.  I. METHOD  OF  CONNECTING  CONVERTER  TO  POLE. 

No  ;  they  are  placed  in  some  convenient  place 
near  to  where  the  lights  are  to  be  used. 

250 — Are  converters  placed  outside  or  inside 
of  buildings? 

On  the  outside  usually,  sometimes  on  poles. 

251 — Why  are  the  converters  placed  on  the 
outside  of  buildings? 

For  safety.  They  are  placed  on  the  outside 
for  the  purpose  of  transforming  or  converting 
the  high  pressure  main  current  (which  may  be 
of  sufficient  strength  to  be  dangerous  to  human 
life  in  case  of  accidental  contact  with  the  main 
wires)  into  current  of  low  pressure  before  enter- 


FIG. 


1  AM  PC 

2.  — THEORETICAL   CONNECTIONS. 


ing  the  building  ;  thus  the  dangerous  currents 
are  not  admitted  into  the  building.  They  are 
first  rendered  harmless,  then  carried  into  the 
building. 

251 — After  the  primary  coil  of  a  converter  has 
been  connected  with  the  dynamo  through  the 
main  wires,  what  takes  place  ? 

The  alternating  currents  generated  in  the  dy- 
namo pass  over  the  main  line  through  the  pri- 
mary coil  of  the  converter.  These  alternating 
currents  induce  currents  in  the  secondary  coil,  to 
which  is  connected  the  lamp  circuit.  Fig.  2 
shows  theoretically  the  relations  of  the  various 
parts  of  an  alternating  current  system  C 
represents  converters.  P  represents  the  primary 
coil  in  each  and  S  the  secondary  coil.  It  must 
be  remembered  that  this  illustration  does  not 
show  the  actual  form  of  the  converters,  but  is 
merely  to  show,  in  as  clear  manner  as  possible, 

*  Copyrighted. 


the  relation  of  the  various  parts  of  the  general 
system. 

252 — What  is  the  name  of  the  circuits  in  which 
the  lamps  are  placed  ? 

The  secondary  or  lamp  circuit. 

253 — Is  the  secondary  circuit  in  electrical  con- 
nection with  the  primary  ? 

No ;  there  is  no  connection  whatever  between 
the  two  coils,  except  that  the  insulation  of  adja- 
cent wires  touches.  The  action  of  the  converter 
depends  wholly  on  induction. 

254 — What  class  of  lamps  is  used  on  secondary 
circuits  ? 

Incandescent  lamps. 

255 — Are  arc  lamps  used  on  alternating  current 
circuits? 

Yes. 

256 — How  are  they  connected? 

They  are  connected  directly  in  the  main  cir- 
cuit, in  series  or  multiple. 

257 — Are  converters  used  in  connection  with 
arc  lamps? 

No  ;  only  for  incandescent  lamps. 

258 — Do  converters  have  cores  ? 

Yes. 

259 — Are  converter  cores  made  and  disposed 
as  the  cores  in  induction  coils  are  ? 


BRIDGE   TESTING   SET. 


The  demand  for  accurate  electrical  measuring 
instruments  has  led  to  the  production  of  some 
very  fine  pieces  of  apparatus.  We  describe  and 
illustrate  herewith  a  Wheatstone  Bridge  Testing 
Set  combined  with  Battery,  made  by  the  E.  S. 
Greeley  &  Co.  of  this  city.  'I  his  set  has  some 
features  that  are  worth  special  mention.  The 
instruments  are  made  with  great  care  and  are 
finished  in  the  very  best  manner.  As  to  their 
accuracy,  they  are  very  carefully  calibrated  be- 
fore leaving  the  laboratory.  This  testing  set  is 
known  as  Type  "  Y  2,"  and  is  a  very  complete 
and  portable  form  of  apparatus  for  measuring 
resistances.  It  consists  of  a  sensitive  galvano- 
meter, a  set  of  rheostat  coils,  forty  in  num- 
ber, six  bridge  coils,  a  double  successive  con- 
tact key,  and  a  chloride  of  silver  dry  battery  of 
five  cells.  The  case  in  which  this  apparatus  is 
placed  is  made  of  mahogany,  finely  polished 
and  lined  with  velvet.  It  is  tiimmed,  in  a  very 
substantial  manner,  with  brass,  and  is  provided 
with  lock  and  key,  and  a  handle  to  facili'ate  car- 
rying about. 

The  resistance  coils  are  arranged  in  four  rows 
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FIG.     3. CROSS    SECTION    OF    WESTINGHOUSE 

CONVERTER. 

No  ;  cores  of  converters  usually  surround  the 
primary  and  secondary  coils.  In  the  induction 
coil  the  primary  coil  surrounds  the  core. 

260— Are  the  two  coils  of  a  converter  wound 
one  on  the  other? 

No ;  they  are  wound  separately  and  placed 
together  within  the  core,  or  envelope,  side  by 
side.  Fig.  3  is  a  cross  section  of  a  Westinghouse 
converter.  P  represents  the  wire  of  the  primary 
coil  and  S  that  of  the  secondary.  It  will  be 
noticed  that  the  wire  in  the  piimary  is  smaller  in 
diameter  than  that  in  the  secondary.  C  repre- 
sents the  core  or  envelope. 

261 — Of  what  material  is  the  core  of  con- 
verters made  ? 

Soft  iron. 

262 — Why  is  soft  iron  used  for  converter 
cores  ? 

To  concentrate  the  magnetic  lines  of  force. 

263 — Why  is  it  necessary  to  concentrate  the 
magnetic  lines  of  force? 

In  order  to  get  the  greatest  inductive  effect  in 
the  secondary  circuit. 

264 — If  the  lines  of  force  were  not  concen- 
trated, what  would  be  the  result? 

Many  of  them  would  be  widely  scattered 
throughout  the  space  surrounding  the  coils  and 
little  effect  would  be  derived  from  them.  They 
would  represent  waste  energy. 

( To  be  continued.) 


Commutated  Field  Coils. — The  railway  motor 
of  the  Edison  General  Electric  Company  is  the 
only  one  having  commutated  field  coils,  and  has 
an  efficiency  of  over  90  per  cent. 


BRIDGE    TESTING    SET. 

of  ten  coils  each,  the  rows  being  de>ignated 
"Units,"  "Tens,"  "  Hundreds  '  and  "  I  hou- 
sands. "  On  each  arm  of  the  bridge  there  are 
three  coils  of  10,  ico  and  1,000  ohms  resist- 
ance. The  extreme  range  of  measurement  by 
the  use  of  these  coi'S  is  from  1  1  coin  to  i,  111,000 
ohms.  The  arrangement  <  f  these  coils  is  such 
that  only  six  plugs  are  necessary  in  this  set — 
one  in  each  arm  of  the  bridge  and  one  in  each 
row  of  coils.  This  greatly  facilitates  the  read- 
ing. For  example  :  if  with  A  =  100  and  B=  10, 
to  obtain  a  balance  it  is  necessary  to  plug  5  in 
the  "Thousands,"  6  in  the  "  Hundreds,"  7  in 
the  "Tens,"  and  2  in  the  "Units"  row,  the  re- 
sistance measured  is  equal  10567.2.  ohms. 

The  galvanometer  is  so  arranged  in  the  case 
that  it  can  be  revolved  in  either  direction  so  that 
the  needle  will  cover  the  zero  point.  This 
avoids  the  necessity  of  turning  the  case.  A 
needle  lifter  is  provided  so  that  the  needle  may 
be  raised  from  the  centre  pin,  when  not  in  use, 
to  prevent  injury  to  the  delicate  adjustment. 

The  whole  outfit  weighs  but  12^  pounds,  and 
the  dimensions  of  the  case  are  9^x9^x55^ 
inches. 
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INFLUENCE  OF  ELECTRIC  PRESSURE  ON 
5ULATION.* 

^  the  increase  in  number  and  size  of  elec- 
.3ns  the  question  of  insulation  has 
-iter imparlance.   It  has  already  been 
pointed  out  bj*  Uppenhorn  that  the  insulation 
resistance  is  not  independent  of  the  pressure,  but 
diminishes  as  the  latter  increases.     The  quanti- 
s  that  follow  will,  however,  be  of  in- 
ially  as  the  tendency  of  late  years 
has  been  towards  a   continual  increase   of  the 
pressure  in  main  conductors,  and  this  interest 
will  be  increased  owing  to  the  bearing  which  the 
a  have  on  the  question  as  to  the  durability  of 
the  insulation:  for  since  the  resistance  falls  with 
an  increase  of  pressure,  it  seems  likely  that  high 
ts  cause  a  change  in  the  nature  of  the  insula- 
ting substance. 

It  is  also  to  be  remembered  that  these  tests 
have  a  bearing  on  telegraph  cables  in  which  a 
e  is  frequently  employed. 
Experiments  were  undertaken  with  lead-cov- 
ered and  with  gutta-percha  cables,  and  tests  were 
also  made  with  the  held  winding  of  a  dynamo, 
and  ordinary  electric  light  wire  attached  to  a  wall, 
a  bell  wire  and  an  aerial  wire  suspended  on  por- 
celain insula:ors.  As  will  be  seen,  the  the  ques- 
tion as  to  whether  the  influence  varies  with  the 
temperature  was  only  investigated  in  one  case, 
that  of  the  dynamo  winding.  All  the  other  tests 
were  made  at  the  ordinary  temperature  of  the 
room. 

rr  I  had  commenced  these  investigations. 
F  rderreuther  published  his  observations  on 
"  Insulat:on  Measurements  of  Electric  Light 
Conductors.'  I.  however,  continued  the  work 
which  I  had  begun,  the  limit  of  pressure  em- 
ployed by  him  having  b  en  oniy  89  volts. 

Material  Tested. — For  my  tests  on  cables  I  had 

avalable  two  bare  lead  cab!  -  :  : :  :rn.  long,  by 

different  makers,  and  a  gutta-percha  cable  800m 

long.     The  dimensions  of  the  lead  cables  were  : 

No.  I. — Diamet -r  o;  core,  1.4mm.;  diameter 

of  insulating  sheath,  5.3mm. 
No.  II. — Diatne:  e  i.  i mm.:  diameter  of 

insulating  sheath,  3.4mm. 

Tneir  capacities,  as  obtained  by  Thompson's 
compensation  method,  were  : 

N      I. — o  137  microfarad  at  15.5°  Cent. 
No.  IL— 0.135         *'  :'-'-■ 

ill  be  seen  from  the  dimensions,  the  in- 
sulations in  two  specimens  were  totally  different 
:n  t%vo  pieces  of  826mm.  and  174mm. 
in  length  respectively.     For  such  measurem-     - 
as  were  taken  it  is  clear  that  these  cables  were 
amply  large  enough.     Also  the  absolute  value 
of  the  insulation  resistance  agrees  in  all  cases  so 
long  as  the  proportion  between    the   diameter 
of  the  copper  core  and  the  insulating  sheath  re- 
main constant.     The  gutta-percha  covered  cable 
had  a  core  of  seven  wires  of.  7mm   diameter  cov- 
ered  with  two    layers    of  gutta  percha   to    the 
diameter  of  5mm.     This  cable  corresponds  ■ 
the  underground  cables  laid  bv  the  German  T. 
graph  Department.     The  gutta  percha  was  pure 
and  the  insulation  free  from  fa  1  ts    Tne  capa. 
of  the  cable  was  .  iod  microfarads  at  14  i~  C. 
Measurement. — The  mearuremei.  .aken 

th  a  Thomson's  astatic  mirrc  -    \  ometer. 

Four  shunts  were  u-ed  and  a  vulcanite  commu- 
tator, also  a  rhev  ital  :  :  :do  ohms  resistance. 
e  galvanometer  and  shunts,  e:c. ,  were  care- 
fully insulated  from  earth  by  means  of  vulcanite 
pedestals,  and  for  ever}'  observation  the  leakage 
current  was  measured  and  allowed  for.  The 
sensibility  of  the  ga'vanometer  was  adjusted  by 
cutting  out  some  of  the  electro-magnets,  when  it 
a  made  by  a  maximum  100  volts,  though  a 
resistance  of  500,000  megohms  gave  a  displace- 
ment of  imm.  on  a  sca'e  2  meters  distant.  The 
batten,-  consisted  of  330  small  copper  elements, 
to  which  could  be  added  sixty  accumulator  cells, 
so  that  460  to  470  cells  were  available.  The 
Daniell  cells  were  filled  with  a  five  per  cent  solu- 
tion  of  zinc  sulphate,   and  in    each    about    15 

*C.  Heim,  in  tbe  Elektrotecknisck*  Zeitschrift. 


grammes  of  copper  sulphate  were  placed.  It  was 
found  to  remain  very  constant  for  three  months, 
the  volts  in  that  period  falling  only  lrom  i.o6v. 
to  i.C2v.  per  cell.  The  connections  were  so 
arranged  that  the  primary  cells  could  readily  be 
switched  in  or  out  ten  at  a  time,  and  the  second- 
ary cells  in  two  equal  halves. 

Tests. — The  observations  could  apparently  be 
most  simply  carried  out  by  taking  a  series  of 
measurements  of  the  insulation  resistance  either 
with  increasing  or  decreasing  pressures.  Two 
points,  however,  have  to  be  considered.  On  the 
one  hand,  any  change  of  temperature,  even  if 
very  slight,  might  utterly  upset  the  results, 
owing  to  the  high  temperature  coefficient  of  the 
insulation.  Consequently,  changes  of  tempera- 
ture, are  to  be  guarded  against,  and  the  obser- 
vations ought  therefore  to  be  taken  as  rapidly 
after  one  another  as  possible.  On  the  other  hand, 
this  condition  can  only  be  partly  complied  with, 
as  if  a  certain  time  is  not  al'owed  to  elapse,  a 
residual  charge  is  left  in  the  cable  depending  in 
magnitude  on  the  volts  and  duration  of  the 
previous  charge,  and  which  may  practically 
operate  either  to  increase  or  to  decrease  the  ap- 
parent voltage. 

To  keep  the  temperature  constant,  the  follow- 
ing precautions  were  taken  :  The  gutta-percha 
cable  was  placed  in  a  wooden  barrel  containing 
about  7c  litres  of  water.  This  was  enclosed  in 
a  wooden  casing  filled  with  sawdust,  which 
formed  a  cover  nowhere  less  than  8  or  10  cm. 
thick.  The  two  cable  ends,  about  1  metre  long, 
passed  through  an  opening  in  the  top  closed  with 
a  cork,  and  a  thermometer  was  placed  in  a  gas 
tube  lined  with  cork  and  passed  through  the 
sawdust,  the  lower  end  of  the  thermometer  pro- 


ne 1. 


::nne  :tios  - 


>H    TEST. 


jecting  into  the  centre  of  the  coil  of  cable. 

For  the  2-lead  cable,  corks  of  sufficient  size 
were  not  at  hand.  In  their  case  the  tempera- 
ture was  kept  constant  by  wrapping  them  in  a 
covering  of  straw  10cm.  thick,  which  was  en- 
closed in  a  layer  of  pasteboard.  The  cables  were 
placed  in  a  room  where  very  little  change  in  the 
temperature  took  place,  the  greate-t  variation 
during  24  hours  not  exceedir..  .-_  Fir  several 
weeks  the  temperature  remained  between  i7deg. 
and  iodeg.  The  end*  of  the  cables  were  brought 
into  the  testing-room  through  a  hole  in  the  wall. 
During  the  course  of  a  series  of  tests,  lasting 
perhaps  four  or  five  hours,  the  thermometer  be 
longing  to  the  gutta  percha  cable  usually  showed 
no  change  whatever,  whilst  that  of  the  thinner  of 
the  lead  cables  was  constant  within  .  ideg.  All 
the  cable  ends  were  provided  with  Frolich's  in- 
sulating caps,  gem.  long.  One  end  of  each 
cable  was  brought  to  the  measuring  table,  being 
connected  to  the  instrument  by  a  short  length  of 
wire  passing  through  air. 

A  very  exact  check  on  the  alterations  of  tem- 
perature in  the  cables  may  be  obtained  from  the 
measurement  of  the  alteration  of  the  resistance 
of  the  copper  core.  This  can  be  done  as  fol- 
lows : —  The  cable  K  and  a  plug  rheostat  r  of 
German  silver  wire  are  connected  in  series  and 
coupled  with  a  battery  (Fig.  1).  The  cable  K 
and  the  rheostat  r  are  each  put  in  shunt  with 
one  circuit  of  a  differential  galvanometer  G  <in 
mv  tests  one  of  Wiedeman's  was  used).  A  cur- 
rent of  about  one-tenth  ampere  is  allowed  to  flow 
through  K  and  r.  The  resistance  of  r  is  made 
equal  to  that  of  K  within  one- tenth  of  an  ohm. 
The  resistance  or  this  part  of  the  circuit  can  then 
be  made  exactly  equal  to  that  of  K  by  putting  a 


high  resistance  R  in  parallel  with  r.  From  the 
readings  taken  we  get  the  temperature  of  r,  and 
thence  that  of  K.  The  temperature  coefficient 
of  German  silver  being  ten  times  lower  than  that 
of  copper,  an  error  of.  ideg.  in  the  determination 
of  the  temperature  of  the  rheostat  only  produces 
one  of   cide^.  in  that  of  the  cable. 

A  large  number  of  measurements  of  the  in- 
sulation at  various  pressures  have  to  be  taken. 
At  the  end  of  any  series  <_f  ttsts,  and  usually  also 
after  the  measurement  at  an  intermediate  pres- 
sure, the  insulation  resistance  is  again  measured 
at  the  low  origina;  pressure.  From  the  difference 
between  these  two  values  a  very  slight  alteration 
in  temperature  is  easily  detected,  the  method 
being  very  much  more  delicate  than  that  of 
measuring  the  res  stance  of  the  copper  core  as 
above  explained  This  slight  alteration  having 
been  determined,  the  correction  it  necessitaes 
can  easily  be  applied.  The  exact  procedure  is 
as  follows  : — The  interval  for  discharge  has  to 
be  suited  to  the  pressure  :  thus,  if  the  latter  is  - 
volts,  the  cable  has  both  ends  connected  to  earth 
for  4-  minutes  ;  il  460  volts,  for  two  hours  :  : 
volts,  for  1%  hours  :  and  so  on.  Consequently 
time  of  the  measurement  with  high  volts  is  nearer 
to  the  former  than  to  the  latter  of  those  at  lower 
tension  ;  and  this  has  to  be  taken  into  account 
in  deducing  the  value  (f  the  insulation  resistance 
at  the  low  tension  for  comparison  with  that  at 
the  high  tension.  If  more  than  two  different 
pressures  were  tested,  all  readings  were  in  the 
same  way  reduced  10  the  time  of  one.  usually 
the  intermediate  pressure. 

In  order  to  make  the  residual  charge  as  small 
as  possible,  the  time  of  connection  to  the  lat- 
tery must  be  short.  I  theref  re  took  readings 
one  and  two  minutes  after  closing  the  circu  t.  I 
did  not  consider  that  the  former  wou'd  be  suffi- 
cient taken  by  itself,  partly  because  it  gave  no 
control  or  safeguard  against  error,  and  partly 
because  the  length  of  time  occupied  by  the  swing- 
ing of  the  galvanometer  mirror,  together  with 
the  rapid  change  in  the  current  passing,  made  it 
more  difficult  to  take  the  reading  after  one  min- 
ute than  it  was  after  two.  It  should  be  observed 
that  the  short-circuiting  key  of  the  galvanometer 
was  not  taken  out  until  10  seconds  after  the 
cable  had  been  coupled  to  the  battery. 

In  spite  of  the  long  time  allowed  for  discharg- 
ing the  cables  they  showed  signs  of  residual 
charge,  especially  after  high  volts  had  been 
used.  Immediately  before  a  fre^h  reading  was 
taken,  the  cable  was  connected  to  earth  through 
the  galvanometer  and  the  slight  displacement 
was  observed  If  this  exceeded  J-j  percent,  of 
that  afterwards  obtained.  I  added  it  to  the  latter, 
and  calculated  the  insulation  resistance  from  the 
sum.  That  this  method  was  pretty  correct  is 
proved  bv  the  following  : — In  tests  during  which 
neither  the  thermometer  nor  the  copper  reri-tance 
showed  any  change  of  temperature,  the  insula- 
::.  .  res  stance  at  the  low  pressure  at  the  end  of 
the  series  of  tests  was  found  without  the  above 
correction,  always  to  be  lower  than  that  found  at 
the  beginning ;  whereas  if  the  correction  was 
employed  the  two  values  agreed.  Moreover,  this 
process  seems  to  be  justified  by  the  considera- 
tion that  the  residual  charge,  supposing  that  the 
same  pole  is  used  acts  as  an  opposing  electro- 
motive force,  and  that  such  residual  charges,  as 
Frolich  observed,  and  I  myself  found,  remain 
for  a  very  long  time  in  cables,  and  cannot  be 
obliterated  even  by  a  short  charge  from  the  op- 
posite pole. 

For  any  series  of  tests  on  one  cable  the  sen- 
sibility of  the  galvanometer  was  adjusted  one 
hour  before  starting,  and  every  correction  for 
resistance  in  connecting  wires,  ftc,  was  duly 
made. 

In  case  of  electric  light  cables  and  others 
carrying  a  current  for  a  considerable  length  of 
time,  the  value  of  the  insulation  resistance  after 
one  or  two  minutes  is  not  so  important  as  that 
reached  after  a  longer  time.  Frolich  has  con- 
cluded that  in  the  case  of  a  gutta-percha  cable 
it  approaches  a  constant  value.    I  have  made  ei- 
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periments  to  ascertain  if  Frolich's  results  hold 
good  for  various  temperatures,  the  cable  for  that 
purpose  being  connected  to  the  battery  for  a 
quarter  of  an  hour. 

The  experiments  prove  that  a  fall  in  the  insu- 
lation resistance  does  undoubtedly  take  place  as 
the  pressure  increases  in  the  cases  of  the  cables 
that  I  tested,  but  that  within  the  limits  of  pres- 
sure I  employed  the  variation  is  small.  It  is 
also  clear  that  this  rate  of  diminution  varies  for 
different  dielectrics 

It  is  also  interesting  to  note  the  influence  of 
the  time  during  which  the  circuit  has  bee  1 
closed  on  the  insulation  resistance.  The  influ- 
ence is  far  more  noticeable  in  the  2-lead  cables 
than  in  the  gutta-percha  cable. 

Representing  the  value  of  the  insulation  re- 
sistance after  one  minute  by  unity,  as  is  done  by 
Frolich,  the  results  for  the  gutta-percha  cable  are 
as  follows  : 

Observer     yj^,"5      i  2  3  5  10    15  rain. 

Frolich,     ?       1.00    1.11     1.15     1.24     1.33     1.37 

1    53    1. 00    1. 13     1  20    1.27     1.35     1.40 

Heim,  -'213    1.00    1.14     1.21     1.30    1.38     1.46 

(270    1. 00    1. 13     1. 19     1.28     1.36     1.42 

My  observations  were  taken  at  16  5  deg. 
Frolich  gives  results  for  16  deg.  and  18  deg., 
from  which  those  given  above,  under  his  name, 
are  calculated.  The  slight  difference  is  probably 
due  to  the  nature  of  the  gutta-percha. 

For  the  two  cables  I  got 

Pressure     1  2  3  5  10      15  m. 

(     21     I. CO    I.25     I.54     I.96    2.83    3.59 

Lead  Cable  Ho  1.  -?  213  1.00  1.25  1.49  1.96  2.88  3.64 
(470  1. 00  1.25  1.47  1.92  2.80  3  52 

Lead  rahlp  Nn  9]  53  Il0°  1>37  l'66  2°2  2'74  3  24 
uamaweio.  *j2I3  roo  f  42  1?2  2l6  2  g2  3  26 

It  is  therefore  clear  that  for  conductors  sup- 
plying current  continuously  the  insulation  resist- 
ance should  be  measured  not  only  one  and  two 
minutes  after  closing  the  circuit,  but  also  say 
after  the  expiration  of  half  an  hour. 


THE    WORKING   OF    AN    ELECTROLYTIC 
COPPER  REFINERY.* 


BY    DR.    G.    GORE,    F.     R.    S. 

The  entire  economy  of  working  depends  es- 
sentially upon  cheapness  of  motive  power  and 
minimum  investment  of  capital,  and  nearly 
every  attempt  to  improve  the  process,  in  the  di- 
rection of  such  economy,  involves  a  choice 
between  two  evils.  For  instance,  if  we  try  to 
save  hor?e  power  by  enlarging  the  electrodes  and 
ad  ling  to  the  number  and  size  of  vats  in  series, 
we  rapidly  increase  the  loss  of  interest  upon  cap- 
ital expended  in  stock  ofcopper,  solution,  plant, 
working  space,  etc.  If  we  increase  the  density 
of  current  with  the  intention  of  working  mote 
rapidly  with  the  same  stock  of  copper,  solution, 
etc  ,  we  increase  the  loss  of  energy  by  causing 
polarization,  and  run  a  risk  of  depositing  im- 
pure copper.  And  if  we  attempt  to  diminish  the 
resistance  by  placing  the  electrodes  nearer  to- 
gether, or  by  quickly  stirring  the  solution,  we 
get  dirt  upon  the  cathodes,  or  short  circuiting 
occurs:  and  if  we  endeavor  to  decrease  it  by  con- 
siderably heating  the  liquid,  we  rapidly  increase 
the  chemical  corrosion  of  the  deposited  metal, 
and  quickly  alter  the  chemical  composition  of 
the  liquid;  or  if  we  diminish  resistance  by  large 
additons  of  acid,  we  promote  chemical  corro- 
sion, polarization,  and  separation  of  gases. 

Difference  of  potential  required  is  a  large  ele- 
ment in  economical  deposition  of  copper.  Whilst 
the  same  number  of  amperes  of  current  passing 
through  the  ordinary  solution  deposits  the  same 
amount  of  copper  in  all  cases,  the  necessary 
degree  of  difference  of  potential  to  overcome  re- 
sistance, etc.,  varies  in  different  cases  ;  and  the 
greater  this  difference  the  larger  the  cost; 
double  the  potential  requires  double  the  motive 
power.     It  is  desirable,  therefore,   to  lower  the 

•Extract  from  "The  Electrolytic  Separation  of  Metals," 
from  London  Electrician. 


difference  of  potential  as  much  as  possible  by 
diminishing  the  resistance  throughout  the  circuit, 
and  by  avoiding  all  polarization  and  counter-elec- 
tromotive force. 

The  degree  of  electromotive  force  required 
varies  with  every  different  kind  of  solution,  and 
consequently  of  anode.  It  varies  according  as 
the  anode  is  compo  ed  of  pure  copper,  "black 
copper,"  or  "copper  matte,"  and  whether  the 
anode  is  clean,  or  covered  with  an  adhesive 
badly  conducting  coating;  it  is  also  much  greater 
when  gas  is  evolved  at  either  electrode. 

Influence  of  Impure  Anode  upon  the  Liquid. — 
I  will  only  speak  of  some  of  those  substances 
which  are  more  or  less  likely  to  be  present  in 
"  black  copper,"  "pimple  copper,"  "Chili  bars," 
"blister  copper,"  containing  from  89  to  98  per 
cent,  of  copper,  and  in  cruder  regulus  of  re- 
duced pyrites  of  iron  and  copper.  Those  impur- 
ities include  antimony,  arsenic,  bismuth,  cadmi- 
um, caibon,  cobalt,  gold,  iron,  lead,  manganese, 
platinum,  si'ver,  tin,  zinc,  suboxide  of  copper, 
sulphides  of  iron,  copper  and  silver  in  the  par- 
ticles of  unreduced  pyrites  of  those  meials, 
alumina,  lime,  magnesia,  silica,  and  alkalies  in 
the  enclosed  portions  of  slag.  Black  copper  has 
been  found  to  contain  "  1. 23  per  cent,  of  arsenic, 
1. o  of  iron,  .54  of  sulphur.  .4  silver,  and  .011  of 
gold,"  {Engineering,  1885,  p.  306). 

In  an  acidulated  solution  of  blue  vitriol,  the 
following  of  those  substances,  viz.,  cadmium, 
cobalt,  iron,  zinc,  sulphide  of  iron,  alumina, 
magnesia  and  alkalies  of  the  slag  dissolve 
readily ;  antimony,  arsenic,  bismuth,  tin  and 
silica  dissolve  imperfectly,  and  partly  fall  to  the 
bottom ;  carbon,  gold,  platinum  and  sulphur 
from  the  pyrites  are  insoluble,  and  precipitate 
entirely  ;  lead  is  converted  into  sulphate,  which 
almost  wholly  precipitates;  silver  is  changed 
into  chloride,  provided  a  soluble  chloride  is 
present,  which  is  usually  the  case,  and  is  en- 
tirely thrown  down  ;  suboxide  of  copper,  and 
the  sulphides  of  copper  and  of  silver,  also  pre- 
cipitate. The  lime  is  all  changed  into  sulphate, 
a  small  quantity  only  of  which  enters  into  solu- 
tion, whilst  the  remainder  subsides. 

One  effect  of  using  an  impure  metal  or  an 
alloy  as  an  anode  is,  that  its  different  constitu- 
ents are  corroded  unequally,  both  by  the  ordi- 
nary chemical  action  of  the  liquid  and  by  the 
influence  of  the  current  By  both  these  actions 
the  most  electro-positive  metals  are  attacked 
first,  and  the  others  in  succession,  in  accord- 
ance with  the  thermal  law  which  governs  such 
actions ;  and  those  which  are  not  corroded  at 
all,  together  with  those  which  form  insoluble 
compounds,  either  remain  upon  the  surface  as 
a  coating,  or  fall  to  the  bottom  as  mud.  In  con- 
sequence of  this  irregularity  of  action,  the 
anodes  are  often  corroded  deeply  in  places, 
even  while  containing  much  metallic  copper 
in  their  coatings,  become  rotten,  and  pieces  of 
them  fall  to  the  bottom,  and  this  occurs  the 
most  with  very  impure  metal,  and  especially 
with  cupreous  matte.  When  the  anodes  are 
made  by  fusion  of  copper  pyrites,  they  often 
swell  on  the  sides  towards  the  cathode  after  a 
few  days  of  electrolytic  action.  If  also  the 
liquid  is  not  kept  homogeneous,  impure  ones 
are  rapidly  corroded,  and  sometimes  cut  through 
at  the  surface  of  the  solution  and  fall  to  the 
bottom. 

If  arsenic  is  present  it  partly  dissolves  as 
arsenious  or  arsenic  acid,  and  gradually  unites 
with  some  of  the  constituents  of  the  mud  to 
form  insoluble  compounds  :  arsenious  acid  is 
sparingly,  and  arsenic  acid  freely  soluble.  It 
also  partly  forms  arseniates  upo  1  the  anode, 
which  are  non-conductors,  and  by  adhering  to 
that  electrode  offer  resistance  to  the  current. 

Antimony  partly  dissolves,  especially  in  acid 
solutions,  and  partly  forms  an  insoluble  basic 
salt,  some  of  which  adheres  to  the  anode,  oxi- 
dizes and  increases  in  weight,  and  some  falls  to 
the  bottom  ;  any  oxy-salt  of  antimony  appears 
as  a  white  cloudiness  when  the  liquid  is  suffi- 
ciently dilute. 


Bismuth  behaves  much  like  tin  and  antimony  ; 
it  partly  forms  an  insoluble  basic  salt,  which  p  e- 
cipitates,  and  partly  dissolves  as  an  acid  salt, 
which  ultimately  also  becomes  basic  and  falls. 

Tin  behaves  much  like  antimony ;  it  forms  a 
mixture  of  proto  salt  and  basic  salt,  some  of 
which  adheres  to  the  anode  and  tome  dissolves; 
the  proto-salt  is  white  when  dry,  and  absorbs 
oxygen  from  the  air  rapidly  to  form  persalt.  The 
presence  of  dissolved  tin  in  a  neutral  solution  is 
said  to  greatly  improve  the  quality  of  the  sepa- 
rated copper,  without  the  tin  being  deposited  ; 
this,  however,  probably  only  occurs  under  par- 
ticular conditions,  because  in  some  expeiiments 
I  made  for  the  purpose,  this  effect  did  not  take 
place.  The  piesence  of  tin  in  the  anode  increases 
the  electromotive  force  of  the  current,  because 
tin  is  more  electro-positive  than  copper  in  dilute 
sulphuric  acid. 

Lead,  being  also  more  electro-positive  than 
copper,  is  attacked  before  it,  and  aids  the  elec- 
tromotive force  ;  but  its  sulphate,  being  very  in- 
soluble, falls  nearly  wholly  to  the  bottom,  and 
only  a  trace  being  dissolved.  There  is  but  little 
risk  of  lead  being  deposited  with  copper,  not 
only  because  its  sulphate  is  so  very  insoluble, 
but  also  because  lead  is  electro-positive  to  that 
metal.  Lead,  by  being  electrolytically  corroded 
in  place  ofcopper,  and  uniting  with  acid  to  form 
and  insoluble  salt,  diminishes  the  amount  of 
copper  and  of  acid  in  solution. 

If  the  anode  contains  metallic  iron  and  man- 
ganese, those  metals  are  dissolved  before  the 
copper,  and  being  more  electro-positive  assist 
the  current  ;  they  dissolve  as  proto-salts,  and 
subsequently  become  oxidized  to  some  extent, 
but  not  completely,  to  persalts  by  contact  with 
the  air.  If,  however,  the  current  is  very  much 
stronger  than  that  usually  employed  in  refining 
copper,  these  proto-salts  are  also  oxidized  to  per- 
salts at  the  anode  ;  and  in  any  case  their  per- 
salts are  reduced  to  proto  salts  at  the  cathode  by 
the  current  and  cause  great  waste  of  power. 
The  only  way  to  prevent  waste  of  eneigy  in 
deoxidizing  persalts  at  the  cathode  is  to  keep 
those  salts  out  of  the  solution .  Iron  by  dissolv- 
ing in  place  of  some  of  the  copper  at  the  anode, 
takes  up  some  of  the  acid,  forms  green  vitriol, 
and  diminishes  the  solvent  power  of  the  water 
and  the  amount  of  copper  in  solution. 

Any  suboxide  ofcopper  in  the  anode,  being:  a 
non-conductor,  falls  to  the  bottom,  and  is  sub- 
sequently slowly  oxidized  and  dissolved  asiu- 
pric  sulphate  by  the  free  acid  If  the  anode 
contains  much  cupreous  sulphide,  some  of  it  is 
decomposed  by  the  current,  its  metal  d  s^olving 
whilst  its  sulphur  separates  and  suhsides.  If  its 
amount  is  small  (as  it  usually  is  in  "  black  cop- 
per "),  being  a  very  inferior  conductor  it  is  un- 
affected by  the  current,  and  falls  to  the  bottom 
as  fast  as  the  metal  around  it  is  dissolved. 

In  an  anode  containing  copper,  copper  oxides 
and  sulphides,  the  current  goes  most  by  the  path 
of  least  resistance,  i.e. ,  very  largely  by  the  metal, 
very  little  by  the  sulphides,  and  much  less  by  the 
oxides.  If,  therefore,  the  anode  contains  very 
little  sulphide  or  oxide,  the  whole  of  the  current 
travels  through  the  copper,  and  the  oxide  and 
sulphide  fall  to  the  bottom  ;  but  if  it  contains 
much  sulphide,  some  of  the  current  passes 
through  it.  At  the  same  time,  independent'y  of 
the  action  of  the  current,  the  liquid  is  always 
acting  chemically  upon  each  of  these  substances, 
whether  they  form  part  of  the  anode  or  of  the 
sediment. 

It  is  evident  that  when  the  anode  contains  a 
large  variety  of  impurities  the  chemical  actions 
going  on  at  its  surface  must  be  numerous  and 
exceedingly  complex,  and  modify  each  other, 
and  make  it  very  difficult  to  accurately  describe 
them.  One  effect  of  those  numerous  impurities 
is  to  cause  an  almost  infinite  number  of  local 
electric  currents  all  over  the  anode,  attended  by 
corrosion  and  solution  of  all  the  more  positive 
sub-stances  without  the  aid  of  the  external  cur- 
rent thus  gradually  neutralizing  the  free  acid,  and 
saturating  the  water  with  metallic  salts. 
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EASTERN  NOTES. 

branch  office  of  the  electric  age, 
74   federal  street, 

Boston,  Nov.   13,  1890. 

The  Jordan  Train  Lighting  Company,  are 
working  night  and  day  to  keep  up  with  their 
orders. 

The  pay-roll  of  the  Thomson-Houston  Com- 
pany is  one  fifth  larger  than  it  was  six  months 
ago.    . 

The  Thomson-Houston  electric  railway  system 
is  to  be  adopted  by  the  Bridgeport,  Conn.  Horse 
Railroad  Company. 

The  Dalton  Shoe  Co.  has  ordered  a  new  elec- 
tric dynamo,  which  will  increase  its  lighting 
capacity  ab :  er  cent 

The  Western  Union  Telegraph  Company,  are 
pushing  the  work  on  their  underground  system 
throughout  Boston. 

C.  H.  Page,  a  well-known  Worcester  electri- 
cian, fell  from  a  twenty  foot  ladder  the  past 
week,  and  was  severely  injured. 

The  N.  E.  Printing  Telegraph  Company,  have 
nearly  completed  their  line  between  Boston  and 
Donaldsonville,  Conn, 

The  Johnston  Electric  Train  Signal  Company, 
have  completed  the  equipment  of  their  factory 
in  Woburn.  and  are  in  constant  receipt  of  large 
orders  for  goods  of  their  manufacture. 

The  New  England  Telephone  and  Telegraph 
Company  have  petitioned  for  new  locations  for 
their  works  in  Medford.  There  will  be  a  hearing 
in  the  matter  in  the  Selectmen's  room,  Tuesday 
evening,  Nov.  : 

The  Quincy  and  Boston  Street  Railway  direc- 
tors will  hold  a  meeting.  Nov.  15,  to  consider 
the  advisability  of  increasing  the  capital  stock  to 

:o,ooo. 

Mr.  Howard  Wheeler,  who  has  been  represent- 
ing the  railway  department  of  the  Thomson- 
Houston  Electric  Company,  at  115  Eroadway, 
New  York,  has  been  in  Boston  during  the  past 
week. 

Two  of  Mr.  Van  Depoele's  reciprocating  elec- 
tric drills — in  fact,  two  entire  plants,  have  been 
shipped  to  the  Cape  Ann  granite  quarries  at  Bay 
View,  to  be  given  a  thorough  trial  on  rough 
work. 

The  incandescent  department  of  the  Thomson- 
Houston  Electric  Company,  is  now  turning  out 
:     too  lamps  Four  years   ago,   the 

weekly  product  was  about  1,800. 

The  Schuyler  Electric  Company  is  going  to 

build  a  new  factory  at  Middletown,   Conn.,  so 

great  is   the    demand  for  its  efficient   system. 

Ground  has  already  been  broken  and  the  under- 

l    ;  being  pushed  with  all  dispatch. 

Work  on  the  electric  roads  at  Whittinsville  is 
progressing  rapidly,  and  it  will  soon  be  in  opera- 
tion. Another  week  of  good  weather  will  take 
them  out  of  the  highway.  A  large  fre:ght  b 
has  been  built  in  the  west  yard  of  the  Whitin 
machine  works. 

There  was  an  adjourned  town  meeting  at 
Da:.vrr-  Nov.  10.  to  act  on  the  petition  of  the 
Naumkeag  Street  Railway  for  leave  to  extend 
their  overhead  electric  sy-tem  through  that  town, 
and  after  a  hearing  permission  was  refused. 

The  Selectmen  of  Weymouth  gave  a  hearing 
Town  Hill,  last  Saiur  ay.  on  the  petition  of 
uth  and  Hingham  Strret  Railway 
Company  for  a  location  in  this  town.  Each  rail- 
way desires  a  similar  'ocation.  A  number  of 
the  citizens  took  part  in  the  discussion.  L  A. 
Cook  appeared   in  --e-t  of  South  Wey- 

mouth and  hoped  the  Selectmen  would  decide 
the  matter  for  the  best  interest  of  that  place, 
ectmen  took  the  matter  under  consider- 
ation. 


Paul  Aborn,  inspector  of  motors  for  the  Thom- 
son-Houston Company,  received  the  full  force 
of  a  503  volt  electric  current  at  Allen's  box  fac- 
tory. Beverly.  Tuesday  afternoon.  Mr.  Aborn  was 
paralyzed  for  half  an  hour,  when  he  was  able  to 
return  home  to  Lynn. 

Mr.  H.  C.  Spaulding,  formerly  general  mana- 
ger of  the  Thomson-Houston  Motor  Company, 
has  entered  a  new  field  of  work,  having  recently 
been  appointed  manager  of  the  mining  depart- 
ment of  theThomson-Houston  Electric  Company, 
his  former  position  now  being  filled  by  Mr.  C. 
R.  Wiggin. 

The  Gloucester  Street  Railway  Company,  have 
a  large  force  of  men  at  work  digging  up  their 
road  bed.  and  laying  an  underground  wire,  and 
making  electrical  connections  for  the  single 
trolley  system.  The  work  is  being  pushed,  and 
the  workmen  have  reached  that  part  of  Prospect 
street,  near  Dale  avenue. 

A  hearing  was  held  in  the  Supreme  Judicial 
Court,  Salem,  last  Friday,  upon  a  bill  in  equity 
by  Williard  Spaulding  vs.  the  inhabitants  of 
Peabody  to  restrain  the  town  treasurer  from 
paying  out  money,  under  a  vote  of  the  town,  au- 
thorizing the  establishment  of  an  electric  light 
plant. 

Negotiations  are  pending  for  the  purchase  of 
the  entire  plant  of  the  Union  Street  Railway  Co. 
of  New  Bedford.  The  Standard  Oil  Co.  is  sup- 
posed to  be  conducting  the  negotiations  through 
representatives  who  have  recently  been  here 
and  have  held  a  conference  with  officials  of  the 
company.  The  contemplated  change  meets  the 
approval  of  the  public  in  general.  It  is  stated 
that  the  change  of  management  will  wholly  do 
away  with  the  objectionable  3  cent  transfer  re- 
cently imposed,  and  that  the  electric  system  will 
be  generally  adopted.  Cross-town  lines  will  be 
built,  and  some  of  the  remote  sections  of  the 
city  will  be  connected  by  electricity  with  the 
city  proper. 

Fully  1.53;  people  were  present  at  town  hall, 
Beverly,  last  Thursday  evening,  to  hear  the 
parties  interested  in  the  petition  of  the  Naumkeag 
et  R.  R.  Co.,  to  equip  the  road  in  Beverly 
with  the  overhead  trolley  system.  D.  A.  Crow- 
ley and  H.  P.  Moulton  appeared  for  the  Naum- 
keag road  ;  S.  P.  Paine,  of  Boston,  appeared  for 
the  Edison  Co. :  Austin  Whitcom  and  L.  Child, 
of  Boston,  represented  the  storage  battery  sys- 
tem, and  A.  T.  Starkey,  of  Foxboro.  told  of  the 
different  places  where  it  was  in  operation.  A 
petition  in  remonstrance,  several  yards  long, 
was  in  the  possession  of  the  selectmen.  The 
meeting  adjourned  for  one  week. 

The  Thomson-Houston  and  Thomson  Electric 
Welding  Works  were  visited  by  another  contin- 
gent of  the  British  Steel  and  Iron  Institute  last 
week.  The  party  came  from  Montreal,  the  Ca- 
nadian Government  furnishing  free  transporta- 
tion. They  were  accompanied  by  J.  F.  Trench 
of  the  International  Co..  and  were  conveyed  in 
electric  cars  to  the  works,  where  the  work  of 
showing  th*m  about  was  d  >ne  by  E  ectrician 
A.  L  Rohrer  and  experts  H.  G  Martin.  G  A. 
.more.  P.  A.  D  aper,  Jay  Wiley  and  E.  A. 
Bai  vy.  The  route  was  through  the  welding 
rks  factories  H  F,  C.  E.  A.  B.  D  and  K.  The 
party  lei  the  factory  at  5:30  o'clock. 

An  important  suit  has  just  been  decided  in  the 
Superior  Court  by  Judge  Thompson.  A  man 
nam°d  Carlin  sought  to  recover  §10.  doo  from 
the  West  End  road  for  injuries  received  while 
attempting  to  board  an  electric  car  in  Cam- 
bridge. The  p'aintiff  testified  that  he  signalled 
the  car  to  stop  at  a  point  between  the  stations 
where  it  regu'arly  stopped  :  that  the  car  slowed 
up,  but  started  ahead  with  a  jerk  just  as  he  was 
about  getting  on  board.  At  the  conclusion  of 
the  plantiff  s  testimony,  Judge  Thompson  order- 
ed the  jury  to  find  a  verdict  for  the  defendant. 
The  ground  taken  by  the  court  was  that  no  one 
had  a  right  to  get  on  a  car  except  when  it  had 


stopped  at  its  regular  stations,  and  that  betwe 
stations  the  car  was  liable  to  start  ahead  with  a 
jerk  at  any  moment,  the  driver  being  justified  in 
thinking  that  no  one  was  getting  on  or  off. 

Messrs.Birdand  Sloane  who  started  an  electrical 
construction  business,  something  like  a  year  ago, 
have  been  favored  with  so  large  a  patronage, 
that  in  order  to  increase  their  facilities  they  have 
decided  to  form  the  Bird  and  Sloane  Electric 
Construction  Company.  Their  office  and  work- 
room will  be  located  at  624  Atlantic  ave.  This 
company  are  now  prepared  to  take  contracts  for 
any  kind  of  construction  work.  W.  J.   P. 


NEW  YORK  NOTES. 


The  Complete  Electric  Construction  Company 
of  this  city,  are  wiring  the  O'Day  &  Rockefeller 
building, Buffalo, N.  Y.,for  a  1,000  incandescent 
light  installation. 

Most  of  the  power  used  in  the  jewelry  estab- 
lishment of  Tiffany  ft  Company,  Union  Square, 
is  supplied  by  Thomson-Houston  electric  mo- 
tors. 

The  new  dynamo  plant  of  the  Western  Union 
Telegraph  Company  will  consist  of  betwee;. 
and  6o  generators.  There  will  not  be  a  cell  of 
battery  in  the  place.  Seven-volt  dynamos  will 
be  used  for  local  work,  such  as  operating  the 
sounders,  and  the  machines  for  the  loops  will 
give  an  electromotive  force  of  25  to  30  volts. 

The  United  States  Electric  Lighting  Company 
report  an  extensive  demand  for  their  generators 
and  motors  for  power  circuits.  That  comp; 
is  putting  in  motor  installations  at  the  Altoona 
shops  of  the  Pennsylvania  Railroad,  and  the 
Baldwin  Locomotive  Works,  Philadelphia.  At 
each  institution  the  aggregate  power  of  the 
motors  will  be  about  100  horse  power.  These 
motors  are  to  be  used  for  hoisting,  pumping, 
travelling  cranes,  etc. 

C.  W.  Bonynge,  formerly  of  San  Francisco 
but  now  of  London,  arrived  on  the  Teutonic, 
Nov.  6th.  It  is  understood  that  he  is  here  to 
put  into  operation  a  scheme  for  the  laying  of  a 
new  cable  across  the  Atlantic,  to  stretch  from 
Valentia  Bay,  en  the  west  coast  of  Ireland  to  a 
point  on  the  American  coast  as  near  New  York 
as  possible.  It  is  thought  that  the  ultimate 
object  of  the  enterprise  is  to  smash  the  present 
high  rates. 

The  friends  of  Mr.  James  F.  Kelly,  the  mana- 
ger of  the  machine  works  of  the  Edi.-on  General 
Electric  Company,  will  regret  to  learn  that  he 
sustained  a  painful  injury  recently.  He  was 
walking  across  a  board  in  the  new  Edison 
building  on  Broad  street,  when  the  board  br 
Mr.  Ke.lv  fell  and  sustained  an  injury  in  the 
side.  He  has  been  unable  to  attend  to  business 
for  several  days,  but  is  on  the  mend. 

Dr.  T  Mount  Bleyer,  of  this  city,  a  1 
specialist,  has  for  the  past  vear  been  carrying  on 
experiments  in  the  use  of  the  phonograph  for 
recording  and  preserving  the  voices  of  singers 
in  the  normal  and  abnormal  states  :  a'so  for 
teaching  the  s  udents  of  medicine  the  character- 
istics of  coughs,  etc.,  produced  by  the  different 
throat  and  lung  di-ea-es.  As  aids  in  teaching 
and  oh:eci-lessons  in  diagnosis  these  illustrative 
records  are  said  to  have  great  scientific  value. 

Mr.  Charhs  J.  Kintner,  the  well-known  elec- 
trical expert  and  patent  sc  as  recently 
added  to  hi-  office  at  No.  45  Broadway,  an 
el-ctrical  experimental  Taboratory.  He  is  pre- 
pared to  either  make  tests,  or  pprmit  hi<  clients 
to  use  the  apparatus  themselves.  Mr.  Kintner's 
laboratory  is  supplied  with  electrical  current 
ever}-  character.  These  include  the  direct  cur- 
rent from  th<>  Aldrich  Court  plant,  either  from 
the  storage  b  ttery  or  direct  circuit  He  also 
has  a  series  of  We^tinghouse  converters  in  con- 
nection with  the  Westinghouse  mains,  so  ar- 
ranged that  they  can  furnish  a  current  of  almost 
any  amperage  and  voltage.  R.  J.  G. 
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WESTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IOOI  OPERA  HOUSE  BLOCK, 

Chicago,  111.,  Nov.  14,  1890. 

Negotiations  are  pending  for  the  construction 
of  an  e'ectric  railway  connecting  St.  Louis  and 
St.  Charles,  Mo. 

Mr.  H.  R.  Hickson,  assistant  manager  of  the 
Great  Western  Electric  Supply  Company,  has 
resigned  his  position  with  that  company. 

Albuquerque,  N.  M.  will  have  an  electric  rail- 
way, a  company  formed  for  the  purpose  of  con- 
structing one  having  bought  out  the  company 
now  operating  a  horse  car  line  in  that  place. 

The  Standard  Oil  Filter  Company,  has  been 
formed  at  Chicago,  to  manufacture  and  sell  oil 
filters ;  capital  stock,  530,000 ;  incorporators, 
G.  A.  Rollins,  C.  E.  Gregory,  and  D.  R.  Ellis. 

The  Central  Electric  Company  report  an  order 
for  one  hundred  miles  of  improved  Candee  wire 
this  week,  orders  in  other  lims  in  proportion. 
They  have  recently  received  an  importation  of 
all  steel  pliers  which  they  are  sending  out  under 
guarantee. 

Mr.  Ge>rge  Cutter,  under  whose  efficient 
management  the  Great  Western  Electiic  Supply 
Company  was  organized  and  launched  into  busi- 
ness, has  severed  his  connection  with  that  com- 
pany, and  it  is  rumored  has  accepted  a  position 
with  the  Brush  Electric  Company. 

The  Great  Western  Electric  Supply  Company, 
of  this  city,  has  undergone  some  important 
changes  within  the  past  few  days.  Mr.  Geo. 
Cutter  has  transferred  his  entire  interest  in  the 
company  to  Mr.  E.  R.  Gilman,  who  already 
owned  considerable  stock,  and  will  now  be  the 
chief  owner  of  the  business.  Mr.  Gilman  is 
president  of  the  Northwestern  Thomson-Houston 
Company,  of  Minneapolis.  The  business  of  the 
Chicago  house  will  probably  be  under  the  man- 
agement of  Mr.  Armstrong.  The  business  of  the 
Great  Western  will  continue  the  same  as  hereto- 
fore, the  company  claiming  to  have  all  depart- 
ments full  of  orders  at  present. 

F.  M.  I. 

QUEEN  &  CO.'S  PORTABLE  TESTING  SETS. 

That  "nothing  succeeds  like  success"  is  as 
true  to-day  as  when  fiist  written.  We  must, 
therefore,  judge  from  the  following  flattering  tes- 
timonials that  Queen  &  Co. 's  Portable  Testing 
Sets  are  appreciated  quite  as  much  by  the  public 
in  general  as  by  themselves. 

Prof.  T.  C.  Mendenhall.  superintendent  of  the 
United  States  Coast  and  Geodetic  Survey,  says  : 
"The  set  of  resistance  coils  furnished  by  you 
some  time  since,  has  been  used  with  great  satis- 
faction. It  possesses  many  advantages  in  the 
way  of  compactness  and  convenience  of  ar- 
rangement." 

Secretary  H.  J.  Davies,  of  the  Brooklyn  Street 
Railroad  Company,  writes:  "We  are  very 
much  pleased  with  the  Portab'e  Testing  Set  you 
sold  us.  We  are  using  it  constantly,  and  it  is 
proving  satisfactory." 

Assistant  Engineer  R.  Fleming,  of  the  Edison 
General  Electric  Company,  writes:  "I  would 
say  that  the  Portable  Testing  Set  I  bought  of  you 
recently,  has  given  every  satisfaction,  and  for 
an  instrument  of  its  class  surpasses  anything  I 
have  ever  seen  for  accuracy  and  reliability.  I 
would  heartily  recommend  it  to  electricians." 

Superintendent  H.  A.  Wagner,  of  the  Missouri 
Electric  Light  and  Power  Co.,  says:  "We  are 
very  much  p'eased  with  your  new  Portable 
Testing  Set.  which  we  have  been  using  about 
two  months,  and  have  no  hesitation  in  saiing 
that  it  is  the  best  instrument  for  the  price  which 
we  have  seen.  We  have  had  it  compared  with 
a  Standard  Elliot  Bridge,  and  the  readings  when 
reduced  to  B.  A.  ohms,  agreed  with  the  former 


within  one-tenth  of  one  percent,  throughout  the 
range  tested." 

The  Schaefer  Electric  Manufacturing  Co., 
writes  :  "So  far  as  we  have  been  able  to  test, 
the  set  has  proven  all  we  could  wish  for,  and 
well  adapted  for  our  purposes." 

Lieutenant  McLean,  of  the  Newport  Naval 
Torpedo  Station,  says  :  "The  arrangement  of 
the  bridge  aims,  coils  and  keys  in  the  Portable 
Testing  bet,  $126,  is  veiy  convenient  and  satis- 
factory." We  are  informed  by  Queen  &  Co.  that, 
up  to  date,  the  orders  for  these  sets  have  come 
so  fast  that  it  has  been  impossible  to  turn  them 
out  fast  enough.  They  have  employed  addi- 
tional furce,  however,  and  hope  soon  to  be  able 
to  carry  a  supply  equal  to  the  demand. 


RECENT  INCORPORATIONS. 


South  Broadway  Electric  Railway,  Denver, 
Colo.,  capital,  $15,000. 

South  End  Electric  Railway  Co.,  Chicago,  111., 
capital,  $100,000. 

Spencer  Electric  Co.,  Spencer,  la.,  for  the  pur- 
pose ofsupplying  light  and  power.  Capital,  $3,000 

Electiic  Mining  and  Reduction  Co.,  Butte 
City,  Mont.,  capital,  $450,000. 

Avoca  Electric  Light  and  Power  Co.,  Avoca, 
Nebr. ,  capital,  $10,000. 

Temple  Electric  Light  Co.,  Temple,  Texas, 
capital,  $3o,oco. 

Standard  Lamp  Co.,  Appleton,  Wis.,  for  the 
manufacture  of  incandescent  lamps,  etc.  Cap- 
ital, $25,000. 

Berlin  Electric  Light  Co.,  (Limited),  Berlin, 
Wis.,  capital,  $15,000. 

American  District  Telegraph  and  Messenger 
Co.,  San  Francisco,  Cal.,  capital,  $100,000. 

Lake  Meacham  and  Malone  Telegraph  Co.  for 
the  purpose  of  constructing  a  line  of  telegraph  in 
Franklin  Count),  New  YorkState.  Capital. $2, coo. 


St.  Louis  Electrical  Supply  Company. — We 
have  received  from  the  Crocker-Wheeler  Motor 
Company  a  copy  of  an  excellent  photograph  of 
the  display  of  the  St.  Louis  Electrical  Supply 
Company,  at  the  exhibition  in  that  city.  The 
St.  Louis  Electrical  Supply  Company  represent 
the  Crocker-Wheeler  interests  in  that  section, 
and  a  prominent  position  is  given  in  the  exhibit 
to  the  Crocker-Wheeler  Motors  and  fan  outfits. 
These  machines  show  very  distinctly  in  the  fore- 
ground of  the  picture. 

Important  experiments  are  to  be  made  with 
the  electric  light  and  its  efficacy  in  protecting  the 
entrance  of  the  River  Thames.  The  experi- 
mental operations  will  be  carried  on  at  various 
points  below  Gravesend.  Torpedo  boats  have 
been  requisitioned  to  furnish  a  supposed  enemy, 
and  the  operations  are  to  be  earned  on  with  a 
view  to  determine  the  best  positions  at  which 
electric  search  lights  could  be  placed. 

The  French  government  has  given  permission 
for  the  laying  of  a  new  cable  between  France 
and  Denmark  in  order  to  obviate  the  frequent 
interruptions  with  communication  at  present 
occurring  between  the  two  countries.  It  has  also 
granted  permission  for  the  establishment  of  tele- 
graphic communication  between  Marseilles  and 
Tunis,  and  Marseilles  and  Oran. 


AN  EXCELLENT   OPPORTUNITY  TO  PRO- 
CURE ELECTRICAL  BOOKS  FREE. 


It  is  not  necessary  to  give  prizes  with  the 
Electric  Age  for  new  subscriptions,  but  we 
desire  to  make  a  sensible  business  offer  4o  our 
patrons  to  pay  for  their  securing  us  new  busi- 
ness among  their  fr  ends.  For  one  new  sub- 
scription accompanied  by  $3.00,  to  cover  the 
same  for  one  year,  we  will  send  free  to  any 
address,  one  copy  of  any  one  of  the  following 
named  books  :  Atkinson's  Electric  Lighting, 
Bottone's  Electrical  Instrument  Making  for 
Amateurs,  Cumming's  Electricity,  Terry  &  Finn's 


Description  of  Telegraphic  Apparatus,   Maver  & 

Davis's  Quadruplex,  Lockwood's  Measurements, 

or  any  other  book  which  costs  $1.50. 

For  two  yearly  subscriptions  accompanied  by 

$6.00,    we   will   send   one   copy    of    Houston's 

Dictionary    of    Electrical    Words,    Terms    and 

Phrases,  or  any  other  book  costing  $2.50. 

For  four  yearly  subscriptions    ($12.00),  we  will 

send  one  copy  of  Culley's   Hand-Book  which 

costs  $5.50. 

All  books  to  be  sent  postage  prepaid. 

We  will  also  send  for  one  yearly  subscription 

accompanied  by  $3. 00,  one  copy  of  A  B  C  of 

Electricity,  one  copy  of  Bottone's  Electric  Bells, 

and  one  copy  of  Da)  s  Electric  Light  Arithmetic, 

or  any  other  three  books  that  aggregate  in  cost 

$1.50. 

We  name  below  a  few  books  and  prices,   for 

the  purpose  of  allowing  our  friends  the  oppor- 
tunity to  make  a  selection  more  in  line  with  their 

requirements  : 

Elementary  Princip'es  of  Electric  Light- 
ing, by  P.  H.  Atkinson,  lllustiated. 
Price   $1.50 

Incandescent  Wiring   Hand  Book,  by  F. 

B.  Badt 1. 00 

Winding  Magnets  for   Dynamos,  by  Carl 

Hering 1.25 

Electric  Transmis-ion  of  Energy  and  its 

Transformation,  by  G.  Kapp 3.00 

Electrical  Engineering,    by    Slingo    and 

Brooker 3.00 

The  Electric  Railway  to  To-day,  by  H.B. 

Prindle,  (paper) 50 

Same  in  cloth 1.00 

The  Electric  Motor   and  its  Application, 

by  Martin  &  Wetzler,  316  illustrations.      3.00 

Evolut  on   of    the  Electric  Incandescent 

Lamp,  by  F.  L.  Pope 1.00 

The  Modern  Practice  of  the  Electric  Tele- 
graph, by  F.  L.  Pope 1.50 

The  Quadruplex,  by  Maver  &  Davis 1.50 

Illustrations  and  Descriptions  of  Tele- 
graphic Apparatus,  by  Terry  &  Finn. .       1.50 

Practical  Information  for  Telephonists,  by 

T.  D.  Lock  wood 1. 50 

Electrical  Measurements  and  the  Galva- 
nometer, by  T.  D.  Lockwood 1.50 

Dictionary   of    Electrical  Words,   Terms 

and  Phrases,  by  Edwin  J.  Houston ....       2. 50 

Principles  of  Dynamo  Electric  Machines, 

by  Carl  Hering 2.50 

Wrinkles  in  Electric  Lighting,  by  Stephen.   $i.co 

The  Principles  and  Practice   of  Electric 

Lighting,  by  Swinton 1 .  50 

The    Dynamo   Tender's   Hand  Book,   by 

Badt,  with  70  illustrations 1 .00 

Practical  Directions  for  Winding  Magnets 

for  Dynamos,  by  Badt 1 .  co 

The  Dynamo,  How  Made  and  How  Used, 
by  Bottone.  A  book  for  amateurs,  39 
illustrations 1 .  00 

Dynamo-Electric  Machinery,  by  Thomp- 
son. A  series  of  lecturers.  Numerous 
illustrations 50 

Dynamo-Electricity,  by  Prescott.  Its  gen- 
eration, application,  transmission,  stor- 
age and  measurement,  with  545  illustra- 
tions       5 .  co 

Practical  Electricity,. by  Ayrton.  A  labor- 
atory and  lecture  course  for  first  year  of 
students  of  electrical  engineering,  based 
on  the  practical  definitions  of  the  elec- 
trical units,  with  numerous  illustrations.  2.50 
The    A  B    C    of  Electricity,    by  W.    H. 

Meadowcroft .50 

Dymanic  F.lectriciry,  by  Hopkinson.  Its 
modern  use  and  measurement,  chiefly 
in  its  app'ica'im  to  electric  lighting 
and  telegraphy,  including  (I.)  some 
points  in  e'ectnc  lighting.  (II.)  On 
the  measurement  of  electricity  for  com- 
mercial purposes.     (III.)  Electric  Light 

arithmetic 50 

For  sale  by  the  Electric  Age  Publishing  Com- 
pany,   World  Building,  New  York. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL    PATEN  SUED    NOYEM 

BER  iith,  1S90. 

__     164.       Telegraph     Circuit       David    H. 

Mot.  -.  1889. 
lex   Telegraphy.     David  H. 
Keel.  .a,  Canada.  Not.  4,  1 

__  -  Battery  Zinc.  Archibald  J.  Mac- 
Donald.  North  Tiverton,  R.  I.,  assignor  to 
Henry  E.   Townsend.  trustee.     Filed  Feb.    20, 

--     Secondary  Battery.    Friedrich  Marx, 
Germany.     Filed  Apr.    :  :.     Pat- 

ented in  France.  England,  Belgium,  Switzerland, 
Luxemburg,  Italy  and  Spain. 

Electric  Motor  Track  and  Gear. 
Edgar  Peckham,  New  York,  N.  Y.  Filed  Hay 
29,  1S90. 

199.  Induced  Current  Telegraph.  Abner 
Iff.  Rosebrugh,  Toronto,  Canada.  Filed  Feb.  3. 
1886. 

Electrode  for  Secondary  Batteries. 

vard  B.    Weed.   Detroit.    Mich.,  assignor  to 

John  E.  Wiles,  same  place.     Filed  Feb.  8,  1890. 

213.     Elect:  .  h.     Malone  Wheless. 

Nas  '.    Tenn..  assignor  by  direct  and  mesne 

5,  to  the  Wheless    Electric  Railway 

Company.  Alexandria,  Ya.     Filed  Sept.  24,  1SS9. 

14c  216.     Secondary  Battery  Piate.     Albert  E. 

Woof.  New  Y  :'.-:    N.  Y.     Filed  Feb.  10.  185 

::.  -■-  :>ution    of    Electric    Ene-gy. 

Sebastian  Z.  De  Ferranti,  Hampstead,  England. 
I  Feb.  1  - 


no.   -  -  : 


TRIC     MOTOR     TRUCK    AND     GEAR. 


ML  Electric  Actuating  Mechanism  for 
Clocks.  Herman  T.  Schlegel,  Akron,  Ohio,  as- 
signor, by  direct  and  mesne  assignments,  of 
three-fourths  to  .  A.  Schlegel  and  Michael 

J.  Gilbo,  both  of  same  place.     Filed  Sept.    6, 
1S89. 

140,267  Process  of  Producing  Porous  Crys- 
tallized Metal  Plates.  Clement  Payen.  Philadel- 
phia. Pa.,  assignor  to  the  Electric  Storage  Bat- 
tery Companv,  Gloucester  Citv.  N  J.  Filed  July 
26,  1 

Process  of  Producing  Crystallized 
Metal  lie  Lead  Plates.     Clement  Payen,  Philadel- 
phia, Pa  .  assignor  to  the  Electric  Storage  Bat- 
Companv,    Gloucester  Citv,   N.    J.     Filed 
Jan.  16.  1S88. 

-  -  269.  Process  of  Producing  Crystallized 
Lead  Plates.  Clement  Payen,  Philadelphia.  Pa , 
assignor  to  the  Electric  Storage  Battery  Com- 
pany, Gloucester   Citv.   N.   J.     Filed  Jan.   23, 

:  - : .     Art  of  Producing  Crystallized  Metal 
Plates.     Clement  Payen.   Philadelphia.  Pa.,  as- 
.    or  to  the  rage  Battery  Company, 

Gloucester  City.  N   J.     Filed  May  12,  188S. 

Poro  -     tallized    Metal  Plate. 

nent  Payen,  Philadelphia,  Pa.,  assignor  to 
the  Electric  Storage  Batterv  Company,  Glouces- 
ter C  Filed  Mar.' 1 6,  1888. 

Method  of  Making  Porous  Cry 
lized  Metal  Pates.     Clement  Payen,    Philadel- 
phia, Pa.,  assignor  to  the  Electric  Storage  Bat- 
Company,  Gloucester  Citv.  N.  T.     Filed  June 

;s  of  Making  Porous  Crystal- 
lized Metal  Plates.     Clement  Payen,   Philadel- 


phia. Pa.,  assignor  to  the  Electric  Storage  Bat- 
terv Companv,  Gloucester  City,  N.  T-     Filed  June 
16,  1888. 

M     -    -       Process  of  Producing  Porous  Crys- 
tallized Metal  Plates.     Clement  Payen,  Philadel- 
phia, Pa.,  assignor  to    the  Electric  Storage  Bat- 
•  Company,  Gloucester  City,  N.  1.    Filed  Tune 
18,  :  r  '  : 

44c   175       Process  of  Producing  Porous  Crys- 
tallized Metal  Plates.     Clement  Payen.  Philadel- 
phia, Pa  ,  assignor  to  the  Electric  Storage    Bat- 
■■  Companv.  Gloucester,  City,  N.  T.   Filed  June 
18,  1 

--     276.     Process  of  Producing  Porous  Crys- 
tallized Metal  Pates.     Clement  Payen,  Philadel- 
phia, Pa.,  assignor  to    the  Electric  Storage  Bat- 
Companv,  Gloucester  Citv,  N.  ].    Filed  June 
::     : 

42:. 2--.  Process  of  Producing  Porous  Crys- 
tallized Metallic  Piates.  Clement  Payer,  Phila- 
delphia, Pa.,  assignor  to  the  Electric  Storage 
Battery  Companv.  Gloucester  City.  N.  J.  Filed 
Jan.  16    [881       Renewed  Apr.  4.  1S89. 

440.2S9.  Dead-Beit  Mechanism  for  Electrical 
Measuring  Instruments.  Edward  Weston,  New- 
ark. N.  J.     Filed  May  12.  1S90. 

442.293.  Temperature-Regulator  for  Elec- 
trical Measuring  Instruments.  Edward  Weston, 
Newark.  N.  J.     Filed  June  25.  1S90. 

44c  291.  Index-Controlling  Device  for  Elec- 
trical Measuring  Instruments.  Edward  Weston, 
Newark,  N.  j      Filed  June  25,  1890. 

44c  3:3.     Electric  Switch.     Arthur  R.   Bush. 


Ur 
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NO.   440,199. INDUCED    CURRENT    TELEGRAPH. 

Boston,  Mass. ,  assignor  to  Paine  A  Francis,  same 
place.     Filed  June  . 

ji6.  Svstem  of  Electrical  Distribution. 
Walter  S.  Richards,  Natick,  assignor  of  one-half 
to  George  B.  James,  Boston,  Mass.  Filed  May 
2.  189a 

__:  361.  Combined  Lightning- Arrester  and 
Cut-Out  John  A  McManman,  Milwaukee,  Wia 
Filed  Feb.  7.  1S90. 

440,362.  Electric  Railway.  James  K.  P. 
Nourse,  Boston.  Mass..  assignor  to  himself,  Lu- 
ther Daniels,  same  place,  and  John  A.  Fogg, 
South  Weymouth,  Mass.     Filed  Mar.  I 

44c  175  Organ-Bellows.  Fred  S.  Smith,  Cin- 
cinnati, Ohio,  assignor  of  one-half  to  D.  H. 
Baldwin  &  Co  ,  same  place.   Filed  July  17,  1890. 

14c  384  Adjustable  Resistance  for  Electrical 
Circuits.  Charles  Win,  Orange,  N.  J.  Filed 
Nov.  26.  1S88. 

44c  391.  Insulating  Composition.  Frederick 
E.  Blaisdell.  Camden,  N.  J.,  assignor  to  the  Sil- 
Crusta  Manufacturing  Company,  same  place. 
Filed  May  3,  1890. 

__  Method  of  Manufacturing  Insulat- 

ing-Tubing for  Electric  Connucting- Wires.  Henry 
B.  Cobb.  Wilmington,  Del.   Filed  Apr.  29.  1890. 
- :         Galvanic  Battery.      William  Cohl- 
man,  Philadelphia,  Pa.     Filed  Jan.  2c,  1S90. 

44     -.-       Dynamo-Electric  Machine.    V 
K.  Freeman,    Brooklyn.  N.  Y. ,  assignor  to  Wm. 
S.  Hadaway,  Jr.,  trustee,  Boston,  Mass.     Filed 
Sep.  20,  : 

- :  5  Current-Collector  for  Dynamo-Elec- 
tric Machines.  Walter  K.  Freeman,  Brooklyn, 
N.  Y. .  assignor  to  William  S.  Hadaway,  Jr., 
trustee,  Boston,  Mass.     Filed  Sep.  20,  iS. 


440,431.  Electric  Meter.  Etienne  Mares, 
Paris,  France.     Filed  Feb.  26,1890. 

440,441.  Electric  Clock.  Frank  Schwartz, 
Halifax,  Canada.      Filed  Oct.  22.  1S89. 

-  - :  502.  Electric-Railway  Switch  and  Signal 
Mechanism.  Joseph  Ramsey,  Jr.,  and  Fredric 
C.  Weir,  Cincinnati.  Ohio.     Filed  Mar.  21,  1889. 

440,5:3.  Electric  Switch  and  Signal  Mech- 
anism. Joseph  Ramsey,  Jr.,  and  Fredric  C. 
Weir,   Cincinnati,   Ohio.     Filed  Mar.    21.  iS 

440,305.  Electrolyte  for  Secondary  Batteries. 
Bernard  Renault  and  Maurice  Desvernay,  Paris, 
France.    Filed  Jan.  1 1,  189c.  Patented  in  France. 

44  508.  Electric  Traia -Signal.  Fitzwilliam 
Sargent,  Aurora,  III     Filed  Mav  6,  1890. 

440,534.  Method  of  and  Apparatus  for  Mak- 
ing Metallic  Wheels  by  Electricity.  William  P. 
Bertendorfand  Joseph  W.  Bettendorf,  Davenport, 
Iowa.     Filed  May  26,  1890. 

440,557.  Dynamo-Electric  Machine.  Waiter 
K.  Freeman,  Brooklyn,  N.  Y.,  assignor  to  Wm. 
S.  Hadaway,  Jr.,  trustee,  Boston.  Mass.  Filed 
Sept.  20,  1890. 

I4C  563.  Combined  System  of  Fire-Alarm  and 
Police-Patrol  Telephone  and  Telegraph.  George 
C.  Hale  and  Albert  Barret,  Kansas  City,  Mo. 
Filed  Mar.  28.  1890. 

44^. 590.  Electrical  Governor.  Franklin  D. 
Hardy.  Chicago,  111.,  assignor  of  part  to  Crews 
and  Owen  and  Edwin  J.  Blood,  all  of  same  place. 
Filed  Feb.  1,  1S90. 

-  595.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia.  Pa.,  assignor  by  mesne 
assignments,  to  the  Thomson-Houston  Electric 
Companv.  Boston,  Mass.  Original  application 
filed  Sept.  23,  1886.  Divided  and  this  applica- 
tion filed  May  29.  1 5 


NO.    420,213. ELECTRIC   SWITCH. 

440.596.  Electric  Railway.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.,  assignor  to  the  Elec- 
tric Car  Company  of  America,  same  place.  Ori- 
ginal application  filed  Mar.  24.  : :  8 -  Divided 
and  this  application  filed  July  28,  1890. 

440.597.  Contact  Device  for  Electric  Cars. 
Rudolph  M.  Hunter,  Philadelphia,  Pa.,  assignor 
to  the  Electric  Car  Company  of  America,  same 
place.  Original  application  filed  Jan.  26,  1S87. 
Divided  and  this  application  filed  Aug.  11,  iS-i 


TRADE  NOTES. 

Messrs.  Chas.  A  Schieren  k  Co.,  of  this  c ity. 
the  well-known  makers  of  leather  belting,  on 
Aug.  20th  last,  furnished  the  Metropolitan  Street 
Railway  Co.,  Toronto,  Ont,  with  48  feet  of  12 
inch,  and  S5  feet  of  2S  inch  double  electrtc  per- 
forated belt.  In  answer  to  an  inquiry  in  refer- 
ence to  the  working  of  the  belts,  the  following 
was  received  by  the  makers  : 

Toronto.  Mot.  ;th,  1890. 

In  regard  to  the  belts,  as  far  as  we  are  able  to 
judge,  they  are  giving  every  satisfaction.  We 
have  certainly  realized  that  the  power  requ. 
for  electric  railway  purposes  is  very  exceptional, 
and  the  demand  is  very  irregu'ar.  We  are  glad 
however,  to  state  that  the  belts  seem  to  meet  all 
requirements.  We  have  not  had  so"  far.  the 
slightest  trouble  with  slippage,  and  cannot  but 
express  ourselves  as  greatly  pleased.  If  they  will 
stand  the  test  of  time,  we  do  not  see  that  we  can 
desire  any  improvement  If  any  parties  in  this 
market  require  anything  of  the  kind,  we  shall  be 
very  pleased  to  have  you  refer  them  to  us,  and 
will  show  them  our  belts  in  operation. 
Yours  tr 
Metropolitan  St.  Rv.  Co. .  of  Toronto. 
Chas.  D.  Warren,  president 
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VIBRATIONS      OF      AN      INCANDESCENT 
PLATINUM  WIRE.* 


BY  M.  ARGYROPOULOS. 

I  stretched  horizontally  a  platinum  wire  .7  of 
a  metre  in  length  and  a  fraction  of  a  millimetre 
in  diameter,  and  sent  an  electric  current  into  it, 
in  order  to  heat  it  to  white  heat.  Observing  the 
great  dilatation  of  the  wire  during  the  passage  of 
the  current.  I  thought  that  some  vibratory  move- 
ment would  be  produced  by  successive  inter- 
ruptions of  the  current.  I  therefore  introduced 
into  the  circuit  a  large  trembler  interrupter,  or, 
better  still,  the  interrupter  proposed  by  Foucault 

*  Presented  to  the  Academie  des  Sciences,  by  M.  Cornu. 


for  large  Ruhmkorff  coils  ;  the  platinum  wire 
immediately  began  to  vibrate,  subdividing  itself 
into  stationary  waves. 

We  can  observe  very  clearly  one,  two,  three, 
and  as  many  as  eight,  ventral  segments  separated 
by  nodes  which  seem  to  be  stationary.  By  very 
slowly  lessening  the  tension  of  the  platinum 
wire  the  number  of  these  ventral  points  is  in- 
creased ;  on  the  other  hand,  if  we  slowly  increase 
the  tension,  the  number  of  ventral  points  is  les- 
sened, and  the  incandescent  wire  vibrates  trans- 
versely, forming  a  single  ventral  segment  in  the 
middle. 

The  support  on  which  I  stretched  the  wire  had 
two  actions,  one  to  stretch  the  wire  more  or  less, 
and  the  other  to  lengthen  or  shorten  it. 


The  experiment  was  performed  in  the  follow- 
ing manner  :  First,  I  took  a  long  length  of  wire 
and  sent  through  it  a  current  of  from  45  to  50 
Bunsen  elements,  keeping  the  interrupter  inoper- 
ative. Then  the  wire  was  shortened  until  it  be- 
came incandescent.  The  interrupter  was  then 
set  in  motion  and  the  wire  began  to  vibrate. 
Then  the  wire  was  slowly  stretched,  until  at  last 
it  vibrated  as  a  whole,  forming  one  single  ven- 
tral segment  in  the  middle.  By  lessening  the 
tension  of  the  wire  I  could  produce  as  many  as 
eight  ventral  segments,  or  even  more. 

This  experiment  enables  us  to  illustrate  before 
a  large  audience  the  vibratory  movements  of 
strings. 


THIS    SPACE 

RESERVED   FOR  THE 

Duralite  Company, 

No.  85  WATER  ST., 

BOSTON,  MASS. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters 


BUSINESS  NOTICES. 


UfMCOJLI 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address: 

Weston  Electrical  Instrument  Co., 

Send  for  Illustrated    Catalogue.  114  &  116  William  St.,   NEWARK,  N.  J 


Advertisements  under  this  head  not 
occupying  over  one-half  inch  of  space, 
$l.QO  per  each  insertion. 

FOR  SALE. — A  six-horse  power  I'axter  engine 
and  wrought  iron  boiler,  heavy  galvanized  stack, 
nearly  as  good  as  new,  cost  3850.00.  Too  small  for  oui 
present  use  Will  sell  for  $300  cash.  Address  Engine- 
Boiler.  Electric  Age  Office,  World  Building,  Ntw 
York,  N.  Y. 


Situation  Wanted  by  an  experi- 
enced electrician,  who  is  capable  of 
taking  care  of  a  central  station  plant 
of  any  capacity.  Address  SI'lUA- 
TION  WANTED,  Electric  Age,  N.  Y. 


Experienced  Mechanical  Draughts- 
men wanted  immediately  ;  these  hav- 
ing experience  with  electrical  appara- 
tus preferred.  Permanency  to  good 
men.  Address  E.  KOLBKN,  Edison 
General  Electric  Company,  Schen- 
ectady Works,  Schenectady,  N.  Y. 


Ike  Writing  Telegraph  in  Canada, 


THE  WRITING  TELECRAPH  HAR0LD  B|NNEY    E   E.     PATENTS. 

COMPANY,    of  57  Murray  Street,  N.  Y.  j      Late  Asst    Examiner  of  Electricity.  U.  S.   Patent 
(P.  O.   Box  1322),  having  fully  perfected  the    Office,  now  with  Gilbert  M.  Plj  nipt  on,  Coun- 
...  .....       ^.  ..  sellor  at  Law  in  Patent  Cases,  245  Broadway,  NT.  Y. 

Patents    piocured,    litigated   and  their   validity   ex- 
amined.    Inventions  theoretically  and  practically  inves- 


invention,   will   sell  their  Canadian 

Patents,  or  will  arrange  with  suitable 
parties  to  incorporate  a  company  to  exploit 
the  system   in   that   country. 

Similar    arrangements   are  also  desired  for 

Australia  and  South  America. 


tigated.    Referring,  by  permission,  to  the  Editors  ol  this 
journal. 


Telegraph^Pole: 

I  am  prepared  to  furnish  any  nui 
ber  on  short  notice,  both  cedar  ai 
cypress.    Parties  wishing  to  buy  w 
save  money  by  giving  me  a  chance 
bid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  9th  and  Broadway, 

KANSAS  CITY,  Ml 


THE 


CLARK  SYSTEM  °  ARC  LIGHTING 

The  Safest,  the  Most  Economical,  Durable  and  Perfe-tly  Regulated  System  in  the  United  States. 
Manufactured   bv  the    CLARK    ELECTRIC    CO.,    192   Broadway,   New   York. 
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Electric  Light   without   machinery— Specially   adapted    for    private    houses— A   good   and    reliable   battery  at  last— Unequalled 

for  sewing  machine  and  fan  motors— Portable  electric  light. 

SHVL^XjIL  blbotbic   light  plants. 

The  following  list  will  illustrate  the  expense  attending  the  purchase  and  use  of  small  installations,   and   serve  as  guides   when  ordering  plants  for  domestic  purposes. 


PLANT    NO.   1. 

2  No.  9  Cells  at  $1.50 $3.00 

1  i-C.P.  Incandescent   Lamp  (large  bulb) 85 

1  Key  Socket 1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

4  Charges  of  Depolarizer  (will  run  80  hours) 40 

$6.45 


PLANT    NO.    2. 

4  No.  9  Cells  at  $1.25 $5.00 

1  3-C. P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket   1 .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire , 50 

2  Charges  of  Depolarizer  (will  run  40  hours) 40 

$8. '5 


'PLANT    NO.    3. 

6  No.  9  Cells  at  $1.25 $7.50 

1  6-C.  P.  Incandescent  Lamp  (large  bulb) 85 

1  Key  Socket i .  20 

1  Shade  and  Holder 50 

50  Feet  of  Insulated  Electric  Wire 50 

3  Charges  of  Depolarizer  (will  run  70  hours) 90 


j>ii.4 


*This  plant  will  be  found  useful  for  lighting  small  rooms,  dining  tables,  desks,  and  for  reading  purposes.     It  will  also  properly  light  two  stalls  in  a  stable. 
Note. — Any  number  of  i-C.P.  incandescent  lamps  can  be  employed,  provided  that  not  more  than  one  is  used  at  any  one  time. 


JAMES      H.      MASON, 


Office  and  Factory:    114-120    Park   Ave.,    Brooklyn,   N.  Y. 


AGrlEISrTSI 


EMPIRE   CITY  ELECTRIC   COMPANY,   15   Dey  Street,   New  York. 

NOVELTY    ELECTRIC    COMPANY,    50-54   North   Fourth   Street.    Philadelphia,    Pa. 

THE    ELECTRIC    GAS    LIGHTING    COMPANY,   195   Devonshire   Street,   Boston,   Mass. 


J 
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CONNECTED    BY   PRIVATE   WIRE   POSTAL-TELEGRAPH   CABLE  CO. 

CENTRAL  ELECTRIC  CO. 

116-118  Franklin  St.,  Chicago,  Ills. 


nLON/> 


TRADE         MARK. 


Wires.  Cables,   Tapes, 
and   Tubing. 


ELECTRICAL  SUPPLIES  OF  EVERY  DESCRIPTION  AT  LOWEST  PRICES, 


TRADE        MARK. 


Sli.i-cTr2.sn.ts     UPrsm^t. 


Wires.   Cables,  ITapes, 
and  Tubing. 


ACHANCE  TO  MAKE  MONEY. 

I  bought  one  of  Griffith's  machines  for  platimg  with 
gold,  silver  or  nickel,  and  it  works  to  perfection  No 
sooner  did  people  hear  of  it  than  I  had  more  spoons, 
knives,  forks,  and  jewelry  than  I  could  plate  in  a  month 
The  first  week  I  cleared  $5?. 33,  the  first  month  $167  85 
and  I  think  by  July  1st  I  will  have  f  1,000  cash,  and 
give  my  farm  considerable  attention  too.  My  daughter 
made  S27-4oin  four  days.  Any  person  can  get  one  of 
these  machines  by  sending  $3  to  \V.  H.  (inffith  &.  Co.. 
Zanesville,  Ohio,  or  can  obtain  cir  ulars  by  addressing 
them.  You  can  learn  to  use  the  machine  in  one  hour. 
As  this  is  my  first  lucky  streak,  I  give  my  experience, 
hoping  others  may  be  benefitted  as  much  as  I  have  been. 
Yours  truly, 

H.  O.  MOREHEAD. 


ELECTRIC  LIGHTING, 

FRANKFORT.  INDIANA. 

PROPOSALS  are  wanted  until  De- 
cember 19th,  1890,  for  lighting  by  electricity 
and  gas,  the  public  streets,  etc.,  of  this  city 
for  a  period  of  five  years. 

Address,  S.   A   COOK, 

City  Clerk  as  above. 

_     _   ,        .  ('  T.  H.  Chamberlain. 

By  Order  of  W    w    Hammond. 

Committee.  /  j.  g    VanArsda1_ 


ELECTRIC  MERCHANDISE  CO. 

11  Adams  Street,  p^TS6*,^.  CHICAGO,  ILLS. 

MANUFACTURERS  AND   DEALERS   IN 

Electric  Railway  Supplies. 

Standard  and  Special  Devices  for  use  on  all  road 
IRRESPECTIVE  OF  SYSTEM  USED. 


LvreoDrmc,  extuselt  xew  prrciples. 


Catalogues  Furnished. 


Correspondence  Solicited. 


Office  and  Salesroom,  1 1  Adams  Street. 


Pat.  Mat.  IS,  liSS. 


THE  OLD  STYLE. 


THE  ACME  LIM  BELT 

t  IS  MADE  OXLT  ET  THE 

Page  Belting  Company,  Concord,  X,  H. 
Branches  :  Boston,  New  York, Chicago,  San 
Francisco.  .Also,  manufacturers  of  all  the 
staple  grrades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  valuable 
treatise  on  belting,  Free. 


W.  R.  MASON, 


General  Manager. 


OUR    METALLIC    LATH. 

Have  you    used  it?      If  not  you   w  11  find  it  adapted   to  all  kinds  of 

surfaces,  the  form  of  fire-proofing,  and  most  easilv  and  cheaply 

applied.     Leading  architects  specify  it. 

THE  CINCINNATI  CORRUGATING  CO  , 

r.  O.  BOSS  270.  FIQTJA,  OHIO. 


ESTABLISHED    1867. 


? 


SESSS*!**-  PARTRICK  &  CARTER 

Manufacturers  of  and  Dealers  in  every  Description  of 

EOTRXOAI-,      SUPPLIES. 

SOLE     PROPRIETORS     OF     THE 

NEW   PATENT   NEEDLE   ANNUNCIATORS   WITH   GUEST   CALL   AND   FIRE   ALARM   SYSTEMS. 

We  make  a  specialty  of  supplies  for  Hotel  and  House  work. 

~         :         -        PHILADELPHIA.  PA 


114  S.  Second  Street, 


Catalogues  and  Discount  Sheets  will  be  sent  to  those  in  the  trade  upon  receipt  of  application  and  business  card. 


Awarded  tie  Higlest  Distinction,  a  Gold  Medal,  oy  tie  International  Jury  at  tie  Universal  Exposition.  Pans,  188t 
THE  HEISLER  PATENT  LONG  DISTANCE 

INCANDESCENT  ELECTRIC  LIGHT  SYSTEM- 

UnemuM  for  Dlstriuutlon  over  wide  Areas 


LIBERAL  DISCOUNT  TO  DEALERS,   SEND   FOR   REDUCED  PRICE 


''SEND    FOR  CIRCULARS. 


SPECIALLY     ADAPTED     FOR 

STREET,  COMMERCIAL  AND  DOMESTIC  ILLTJ 

MiHAIION  FROM  CEKTRAL  STATIONS. 
Safety,    Reliability    and    Financial    Success 

folly    Demonstrated. 
Plan  of  Wiring  the  Simplest.  Cheapest  and  Most  Efficient 

SIKHTLV    SEHIES.  : 

:  Noted   f«T  the  B-illianey  and  Beanty  of  the  Light 

Lamps.  Id  to  10Q  Candle  Power.     Long  Life 

■wilL  -:ing. 

Greatest  Frodnctkn  of  Candle  Power  per  Horse  Power 

Dyna=o  Self-Contained  and  Perfectly  Automatic. 

Plant  may  be  located  wLere  Power  can  be  secured 

Cheapest,  even  if  Allies  Instant  from  the  Lighting 

CORRESPONDENCE    SOLICITED. 


No,  2  0.  K.    OUT 

WITH  S0T7XDES  AK2  SI 
On  tame  base,  or  separate,  as  a 

Complete  Outfit,      .       « 

Sounder,  =>       . 

Key, 

Sounder  and   Key  on   on* 
Base,       .... 


HEISLER  ELECTRIC  LIGHT  CO.,  809-8I7  South  7th  St.,  ST.  LOUIS,  MO. 


The  above  Outfit  consists  of  a  beautiful  Sounder  wound  to  20  ohms,  and  one  of  mj 
valed  Nickel  Plated,  Legless,  Steel  Le^er  Key;  ;  One  Cell  5i7  Battery  (or  6x8  Batter 
extra);  15  ft.  Insulated  Office  Wire,  1 1'...  Vitriol.  1  Instruction  Book,  all  safely  packed  ai 
be  shipped  on  receipt  of  price,  or  ser,t  C.  0.  D.,  subject  to  inspection,  if  you  send  me 
with  order.  State  'whether  you  wish  Key  and  Sounder  on  same  Base  or  separate.  Writ 
address  plain  and  full,  also  state  by  what  Express  Co.  wish  goods  shipped.     Address, 

A.  B.  LYMAN.  34  and  36  South  .Water  Street,   CLEVELAND,   OHH 
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business  men  find  that  it  pays  to  use  it,  and  the 
more  they  use  it  the  better  it  pays. 

The  telephone  occupies  a  permanent  position 
in  the  long  list  of  valuable  inventions,  and  well 
it  may  for  there  is  nothing  more  valuable  and 
serviceable  to  mankind  in  their  domestic  and 
business  relations  than  the  telephone. 


THE  LONG  DISTANCE  TELEPHONE. 

The  map  of  the  lines  of  the  Long  Distance 
Telephone  which  we  present  to  our  readers 
on  another  pige.  is  official  and  correct  up  to 
date.  This  is  the  first  time  a  map  of  this 
company's  vast  system  has  ever  been  published, 
and  no  doubt  there  are  thousands  of  people  who 
wdl  be  glad  of  the  opportunity  to  get  this  map. 
It  is  hard  to  make  some  people  believe  that 
conversation  can  most  successfully  be  earned 
on  between  New  York  and  Boston,  or  New 
York  and  Buffalo,  or  any  other  two  distant 
points  over  a  wire  with  telephone  apparatus  at 
each  end.  To  these  the  map  will  be  a  surprise, 
and  they  will  come  to  the  conclusion  that  the 
Long  Distance  Telephone  must  be  a  real  and 
practical  thing,  or  its  promoters  would  not  build 
such  an  extensive  system  of  lines  as  represented 
on  the  map. 

The  fact  is,  the  Long  Distance  Telephone  is 
becoming  more  and  more  important  to  the  busi- 
ness community  ;  much  time  and  money  is  saved 
by  its  use.  A  merchant  can  talk  with  another 
in  a  distant  city  and  transact  business  with  as 
great  facility  as  if  the  two  were  in  each  other's 
presence.  This  saves  a  great  deal  of  time  wasted 
in  travelling,  and  the  time  may  come  when 
merchants  will  do  a  good  deal  less  travelling 
than  they  do  now.  This  view  of  the  telephone, 
carried  far  enough,  it  would  seem,  might  tell  on 
the  earnings  of  railroads,  but  these  useful  insti- 
tutions, no  doubt,  will  always  be  kept  busy. 
The  Long  Distance  Telephone  occupies  now 
-  a  verv  important  position  in  relation  to  business, 
and  is  as  much  depended  on  in  some  lines  as 
sunlight.  Any  meritorious  labor  and  time-saving 
device  has  a  great  charm  for  business  men,  and 
they  are  not  slow  to  take  advantage  of  it.  The 
Long  Distance  Telephone  is  suoh  a  thing,  and 


The  Pioneers  of  the  Electric  Railway. — In 
his  paper  before  the  Chicago  Electric  Club,  on 
Nov.  17th,  Mr.  Theo.  P.  Bailey  brings  out  prom- 
inently a  fact  in  connection  with  the  wonderful 
development  of  the  electric  railway  that  has 
been  generally  lost  sight  of.  He  thought  justice 
to  the  pioneers  had  not  been  done.  What  he 
meant  by  pioneers  was  the  manufacturers  of  the 
apparatus.  When  it  is  considered  what  they  did 
to  inspire  confidence  in  the  electric  railway  it 
will  be  conceded  that  they  merit  all  of  the  suc- 
cess that  has  resulted  from  their  enterprise.  In 
order  to  get  a  start,  contracts  with  all  sorts  of 
guarantees  were  made.  Long  trial  periods  were 
given,  and  it  was  guaranteed  that  cost  of  mainte- 
nance would  be  less  than  for  the  same  number 
of  cars  operated  by  animal  power.  Besides 
these  guarantees  they  agreed  to  use  a  current  of 
sufficiently  low  pressure  as  not  to  be  dangerous 
to  human  life,  and  they  warranted  their  apparatus 
to  work  in  a  thoroughly  practical  and  successful 
manner.  These  enthusiastic  and  confident  pro- 
jectors deserve  unbounded  credit  for  their  per- 
sistence. They  had  many  obstacles  to  overcome, 
which  they  succes  tully  did,  as  the  importance 
of  the  electric  railway  of  to-day  amply  testifies. 
Theirs  was  a  glorious  victory  over  scepticism 
and  timidity  on  the  part  of  the  capitalists.  Now- 
here in  industrial  history  can  we  find  a  record  of 
such  an  achievement  where  a  new  industry 
was  so  absolutely  vouched  for  by  its  projectors. 

Low  Speed  Motors  and  Dynamos. — We   print 
elsewhere   in   this   issue   an  interesting   article 
on  low  speed  mult'polar  dynamos  and  motors 
for  continuous  currents,  by  Mr.  Frank  A.  Perret. 
Mr.  Perret  is  a  pioneer  in   the  motor  industry 
and  is  well  qualified  to  speak  on  this  very  im- 
portant subject.     Low  speed   in    dynamos  and 
motors  is  a  very  desirable  feature  and  of  great 
importance,  and    the  advantages   thereof  have 
long  been  recognized.     It  means  simnlicity  in 
the  application  of  the  machine  to  all  classes  of 
work,   and  in    most  cases  the  use  of  counter- 
shafting,  or  similar  speed-reducing  mechanism, 
is  dispensed  with.     It  is  the  prevailing  opinion 
that  there  exists  serious  difficulties  in  manufac- 
turing  this  class  of  machines  on  a  commercial 
basis,  but  Mr.  Perret,  who  has  given  the  subject 
years  of  study,  claims  to  have  solved  the  prob- 
lem.    The  article  referred  to  sets  forth,  in  a  clear 
manner,  in  language  and  illustrations,  the  prin- 
ciples which   govern  the  action   of   multipolar 
machines,  and  demonstrates  that  the  obstacles 
heretofore  existent  have  been  successfully  over- 
come.   This   article,  per  se,  is  a  valuable  addi- 
tion to  the  literature  on  the  subject.     Mr.  Per- 
ret  has  developed   the   subject   most   carefully 
and  in  a  masterly  way,  and  it  would  seem  that 
his  statements  of  the  facts  in  the  case  could  be 
accepted  as  scientifically  correct. 

An  Interesting  Electric  Road. — The  Eng- 
lish electrical  engineers  who  planned  the  Citv 
and  South  London  Railway  deserve  much  credit 
for  their  enterprise.  The  undertaking  was  a 
most  extraordinary  one,  and  theprojectors  did  not 
have  the  experience  of  others  to  guide  them,  as 
the  work  was  of  surpassing  magnitude.  From  all 
reports  of  the  opening  of  the  road  the  electrical 
equipment  seems  to  have  properly  and  success- 
fully performed  its  duty.  The  most  remarkable 
feature  of  the  plant  is  the  great  size  and  power 
of  the  electric  motors.  The  weight  of  each  of 
the  two  armatures  alone  is  about  two  tons,  and 
the  weight  of  copper  on  each  machine  is  nearly 
one  and  a  half  tons.  Each  machine  is  capable 
of  generating  a  current  of  450  volts  and  450  am- 
peres. The  weight  of  each  motor  is  over  17 
ton*.     Another  important  feature  of  the  electric 


"locomotive"  is  the  method  of  applying  the 
motive  power  to  the  axles.  There  is  no  gearing; 
the  axle  and  the  armature  shaft  being  one  and 
the  same.  The  operation  of  this  road,  no 
doubt,  will  be  watched  with  great  interest  by 
electrical  engineers  everywhere  as  it  embodies 
some  new  features  that  have  not  before  been 
put  to  the  test  of  practical  experience. 

Boston's  Electric  Roads. — The  report  of  Presi- 
dent Whitney,  of  the  West  End  Street  Railway 
Company,  is  interesting  reading,  and  goes  to 
show  what  the  electric  railway  does  for  the  wel- 
fare ofeach  community  most  concerned.  What 
is  true  of  Boston  is  true  of  all  other  places  opera- 
ting electric  roads.  The  brief  history  of  the  elec- 
tric railway  is  full  of  instances  where  the  sub- 
urbs of  cities  have  received  life  and  developed  in 
a  most  extraordinary  degree,  when  connected 
with  the  business  centre  by  these  roads.  People 
naturally  want  to  live  awav  from  the  business 
section  of  our  cities.  They  want  to  enjoy 
quiet  when  at  home,  a«d  until  the  advent  of 
the  electric  railway  transportation  to  the  sub- 
urbs was  too  slow  and  unsatisfactory.  The  elec- 
tric road,  however,  has  changed  all  this.  In 
many  cities  the  outlying  districts,  where  there  is 
plenty  of  room  and  fresh  air,  are  within  easy 
access,  and,  altogether  the  electric  railway  has 
proved  to  be  one  of  the  greatest  blessings  to 
mankind.  It  enables  many  people  to  live  in  bet- 
ter homes  and  at  the  same  time  enhances  the 
value  of  property  wherever  it  goes. 

Magnetic  Club  Dinner. — The  autumn  meeting 
of  the  Magnetic  Club  was  held  at  Martinelli's 
restaurant  on  Fifth  ave. ,  Wednesday  evening, 
Nov.  19th.  and  was  very  largely  attended.  Dr. 
Norving  Green,  President  of  the  Western  Union 
Telegraph  Company,  and  Mr.  Thomas  F.  Clark 
of  the  same  company  were  the  guests  of  the  club. 
It  was  expected  that  General  Thomas  T.  Eckert 
would  be  present  also  as  a  guest  of  the  club,  but 
owing  to  his  confinement  at  home  with  a  sprained 
ankle,  he  was  unable  to  attend.  The  meeting 
was  very  enthusiastic.  Dr.  Green  and  Mr.  Clark 
made  some  very  appropriate  remarks,  and  the 
rest  of  the  after-dinner  programme  consisted  of 
orchestral  and  vocal  music,  recitations,  etc.  It 
was  a  very  enjoyable  meeting,  and  one  of  the 
most  successful  the  club  has  yet  held.  The  bring- 
ing together  of  the  rank  and  file  of  the  great 
corporation  will  no  doubt  go  far  towards  cement- 
ing the  relations  of  the  two  and  they  will  under- 
stand each  other  better. 

Music  Over  the  Long  Distance  Telephone. 
— A  novel  entertainment  was  given  by  the  Bee 
Society  of  the  North  Congregational  Church,  at 
Middbtown,  Conn.,  Nov.  14th.  The  programme 
consisted  entirely  of  selections  of  instrumental 
and  vocal  music  from,  New  York,  over  the  long 
distance  telephone,  and  phonograph  music. 
During  the  intermission  an  opportunity  was 
given  the  audience  to  converse  over  the  long 
distance  telephone  with  parties  in  New  York, 
New  Haven,  Hartford  and  Bridgeport,  and  also 
to  speak  into  the  phonograph. 

Laid  It  to  the  Dynamo. — A  combination  of 
telegraphic  error  and  imagination  has  added  a 
new  terror  "to  electricity.  On  the  19th  instant 
a  cablegram  from  Queenstown  stated  that  a  dy- 
namo pipe  on  the  steamer  City  of  New  York, 
had  exploded  during  the  voyage,  and  the  fumes 
of  ammonia  which  were  let  loose  by  the  explo- 
sion suffocated  several  steerage  passengers.  The 
fact  was  that  the  ammonia  pipe  did  burst,  but, 
of  course,  it  had  nothing  to  do  with  the  dynamo  ; 
it  was  part  of  the  refrigerating  apparatus. 

A  Fine  Point. — Constitutional  lawyers  have 
a  nut  to  crack  in  the  determination  of  the  ques- 
tion as  to  whether  a  voter  may  register  by  tele- 
phone if  unable  to  do  so  in  flesh  and  blood  be- 
fore the  proper  authority.  A  case  of  this  sort 
has  arisen  in  Macon,  Georgia,  and  is  the  subject 
of  considerable  discussion.  It  presents  a  nice 
point,  although  on  the  face  of  it  it  would  seem 
to  be  contrary  to  the  letter  of  the  law. 
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LONG  DISTANCE  TELEPHONE  LINES. 

Very  few  people  have  any  conception  of  the 
magnitude  of  the  Long  Distance  Telephone 
plant  To  state  that  the  lines  run  from  New 
York  to  Boston,  or  New  York  to  Buffalo, 
does  not  give  much  of  an  idea  of  their  <x 
tent,  but  when  we  produce  a  map  showing  the 
territory  covered  by  these  lines  their  importance 
may  then  be  appreciated.  This  is  what  we  h^ve 
done,  and  we  present  a  map  herewith,  showing 
what  the  long  distance  company  really  does 
amount  to  as  far  as  its  plant  is  concerned. 

This  is  the  first  time  a  map  of  the  route  of  this 
company  s  lines  has  ever  been  published  in  an 
eleetrical  paper,  and  this  particular  map  is  the 
more  valuable  because  it  is  absolutelv  correct  up 
to  date.  No  doubt  this  map  will  be  in  the 
nature  of  a  revelation  to  a  great  many  people. 
The  vast  territory  covered  by  these  lines  at  once 
strikes  the  observer,    and  some  conception  mav 


The  importance  and  value  of  the  long  distance 
telephone  to  the  business  community  is  being 
more  and  more  recognized  and  appreciated. 
The  system  is  remarkable  for  its  "  staying  qual- 
it  es. "  During  the  memorable  blizzard  in  1888, 
the  long  distance  telephone  wires  were  the  only 
ones  that  survived,  and,  for  several  days  it  was 
the  only  means  of  communication  between  New- 
York  and  eastern  points.  On  many  occasions 
since  these  lines  ha\e  proved  themselves  invul- 
nerable, and  all  through  the  worst  storms  that 
have  ever  occurred  within  the  territory  covered 
by  the  lines,  wo'k  has  been  carried  on  uninter- 
ruptedly. For  these  reasons  business  men  have 
finally  come  to  feel  that  the  long  distance  tele- 
phone is  the  most  reliable  of  all  systems  of  com- 
municating intelligence  between  cities. 

Many  people  predicted  that  the  telephone 
would  rob  the  telegraph  of  much  of  its  business, 
but  experience  has  proved  quite  the  contrary. 
As  is  most  always  the  case  with  new  things,  thev 


to  Chicago  conversation  will  be  carried  on  be- 
tween these  two  distant  cities  with  as  great 
facility  as  over  the  present  shorter  lines.  The 
New  York  and  Chicago  line,  no  doubt,  will  be 
of  immense  value  and  importance  to  business 
houses  in  the  two  places. 

The  American  Telephone  and  Telegraph  Com- 
pany, which  is  the  proper  name  of  the  company 
operating  the  long  distance  telephone  lir.es,  has 
now  46,000  miles  of  wire  in  operation. 

About  one  thousand  cities  and  towns  contain- 
ing eighty  thousand  telephone  subscribers  are 
now  connected  by  over  one  hundred  thousand 
miles  of  local  telephone  line,  affording  the  means 
of  personal  inter-communiration  to  thirty  million 
people.  In  New  York  City,  eight  thousand  subs- 
cribers through  eight  exchanges  are  connected 
by  20,000  miles  of  wire  and  use  the  telephone 
more  than  one  hundred  thousand  times  per  day. 
In  1889  niore  than  400  million  conversations 
were  carried  on  by  telephone  in  the  United  States. 


Metallic  CircuttC«nned 
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MAP    OF    THE    LINES    OF    THE    AMERICAN    Tn.EPHO.VE    AND    TELEGRAPH  COMPANY. 


be  had  of  the  importance  of  the  long  distance 
telephone  in  the  business  world  of  the  East. 
This  map  does  not.  by  any  means  indicate  the 
ultimate  limits  of  the  system,  but  simplv  shows 
how  far  the  "  ta'king  wires  "  have  been  extended 
up  to  the  present  time.  They  are  spreading  out 
in  every  direction,  farther  and  farther,  and  the 
already  long  list  of  places  reached  by  the  long 
distance  telephone  is  constantly  being  added  to. 
As  is  already  very  generally  known,  the  Long 
Distance  Telephone  lines  are  built  in  the  m  st 
substantial  manner.  Hard  drawn  copper  wire 
is  used  throughout,  and  the  poles  are  very  high 
and  straight.  Long  distance  telephone  lines 
may  be  picked  out  from  others  unfailinglv  every 
time  by  these  characteristic  features.  To  see 
this  company's  lines  once  in  any  one  place  is  to 
see  them  always  in  all  places.  They  are  the 
same  everywhere,  and  kept  up  to  the  highest 
standard.  About  44  poles  to  the  mile  are  used, 
and  the  copper  wire  is  ten  times  more  durable 
than  iron  wire. 


form  the  centre  of  an  independent  field  of  activ- 
ity. So  it  has  been  with  the  long  distance  tele- 
phone— it  has  created  a  business  of  its  own, 
which  can  not  be  transacted  by  any  other  system 
of  communication.  Two  merchants,  for  in- 
stance, may  converse  with  each  other  and  trans- 
act as  much  business  in  five  minutes  as  would 
take  a  whole  dav  or  more  to  transact  by  any 
other  method.  Besides  this,  the  slowness  of  the 
mails  and  the  danger  of  error  in  the  telegraph 
are  entirely  overcome.  These  are  very  import- 
ant considerations  in  a  business  transaction,  and 
these  and  many  other  points  of  advantage  in  the 
use  of  the  long  distance  telephone  are  becoming 
more  and  more  appreciated  by  the  business 
community. 

It  is  frequently  asked  "How  far  can  conversa- 
tion by  long  distance  telephone  be  carried  on." 
In  this  connection  it  will  be  of  extreme  interest 
to  state  that  a  circuit  of  1,475  miles  was  once 
made  up  and  conversation  successfully  carried 
on.     When  the  company's  lines  are  completed 


Zinc — According  to  I ' Electricien,  M.  Cahaigne, 
of  Paris,  has  succeeded  in  producing  chemically 
pure  zinc  on  a  commercial  scale  and  at  a  price 
but  little  hieher  than  that  of  ordinary  zinc.  MM. 
Pouchard.  Mathioux  et  Cie. ,  makers  of  electric 
clocks,  have  used  Cahaigne  zinc  rods  in  the  Le- 
clanche  cells  employed  by  them.  The  cells  in 
question  furnish  current  for  about  ninety  hours, 
and  the  consumption  of  the  chemically  pure 
zinc  amounted  to  2;  grins,  per  cell,  while  the 
consumption  of  ordinary  well-amalgamated  zincs 
amounted  to  36  to  38  grms.  The  Cahaigne  zinc 
was.  moreover,  uniformly  consumed,  while  the 
amalgamated  rods  were  very  irregularly  at- 
tacked 

The  Brunetti  Theatre,  in  Bologna,  is  now 
lighted  by  electricity.  The  prefecto'al  authori- 
ties, in  order  to  ensure  the  safetv  of  the  public, 
informed  the  proprietors  that  they  must  either 
erect  an  iron  curtain  for  the  stage,  or  adopt  the 
electric  light,  the  latter  alternative  being  even- 
tually chosen. 


THE    ELECTRIC    AGE. 


TELE-PHOTOGRAPHY.* 


BY  HENRY  SUTTON. 


Under  various  names  the  problem  of  transmit- 
ting optical  images  by  aid  of  the  telegraph  wire 
his  at  different  times  had  attention  drawn  to  it. 

In  putting  forward  something  new  in  this 
direction,  I  will  begin  by  inventing  a  new  name, 
and  propose  calling  the  subject  Telephany,  and 
the  electro-optic  instrument  the  Telephane. 

The  art  of  telephony  is  simple  compared  with 


go  further.  Instead  of  receiving  the  facsimile  on 
chemically  prepared  paper,  as  in  the  Caselli 
autographic  telegraph,  we  can  make  the  receiv- 
ing stylus  perforate  thin  paper  (with  the  electric 
spark)  by  means  of  a  constantly  working  induc- 
tion coil,  but  only  put  into  the  receiving  circuit 
by  the  transmitted  current.  Place  this  paper  on 
a  lithographic  stone  or  zinc  plate,  pass  a  roller 
charged  with  greasy  ink  over  it,  and  we  have  a 
printing  surface,  the  portrait  being  transmitted  and 
reproduced  for  the  printer,  photo-electro-mechani- 
cally. 


binding  terminals  S,  S,  two  triangular  pieces  of 
metal  just  separated  from  each  other,  E  E. 

C  (figs,  i,  3  and  5),  a  small  piece  of  lamp- 
black, se'enium  or  other  substance,  the  resist- 
ance of  which  may  be  varied  by  heat  or  light. 
Lamp-black  compressed  is  probably  the  most 
suitable. 

The  disc,  D  D,  has  a  series  of  small  holes,  1, 
2,  3,  4,  5,  6,  7,  8,  perforated  in  it,  and  gradually 
approaching  its  centre,  as  a  spiral,  these  holes 
must  be  numerous,  and  yet  only  one  at  a  time 
in  the  field  of  the  image  at  A  A. 

R  L  (figs.  1  and  5)  is  the  most  important  part 
of  the  transmitter.  This,  I  term  the  regulating 
lens  ;  it  is  a  lens  placed  with  its  plane  surface 
just  to  receive  the  aerial  image  from  the  objective 
L,  its  focal  length  being  such  as  to  bring  all  rays 
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FIGS.    I,    2  AND  3. TELE-PHOTOGRAPHY. 


that  of  telephany.  In  the  former  we  deal  with 
a  consecutive  series  of  waves  of  varying  rate 
and  length,  and  it  is  the  consecutive  character 
of  sound  waves  that  lends  itself  so  admirably 
to  electrical  translation. 

In  telephany  we  are  met,  at  the  outset,  with  a 
great  preliminary  difficulty,  having  to  deal  with 
a  surface  or  plane  in  whLh  the  effect  appealing 
to  the  brain  must  be  observed  in  all  the  varying 
character  at  one  and  the  same  time. 

The  problem  stands  thus  :  a  means  has  to  be 
devised  whereby  the  varying  effects  on  a  plane 
surface  are  translated  into  consecutive  series  of 
electrical  cuirents,  and  by  means  of  the  consec- 
utive series  of  currents  teconstructed,  so  to  speak, 
a  copy  of  the  original  surface  ;  that  is,  we  have 
to  take  an  optical  image,  seen  as  a  surface, 
translate  it  into  a  line  of  consecutive  varying 
electrical  currents,  and  by  means  of  these  produce 
an  effect  as  a  surface,  having  the  characteristics 
of  the  original  image. 

We  have  here  two  images  as  surfaces  having 
no  time  value,  and  a  series  of  electrical  currents 
having  a  time  value,  yet  these  opposing  charac- 
teristics are  to  be  presented  to  the  brain  as  a 
momentary  impression. 

Before  showing  how  this  apparently  impossible 
problem  may  be  handled,  I  will  explain  a  pro- 
bable means  for  electrically  transmitting  a  photo- 
graph. 

If  we  make  what  photo-mechanical  operators 
call  a  screen  negative  of  a  portrait,  using  a  coarse 
screen,  and  from  this  a  photo-litographic  trans- 
fer, transfer  it  to  zinc,  and  transmit  the  result  by 
any  of  the  several  autographic  systems,  we  have 
the  desired  result.  In  fact,  if  we  apply  our 
knowledge  of  halftone  block  making  to  tele- 
graphy, we  are  at  once  in  possession  of  a  means 
of  electrically  transmitting  the  photographic 
semblance  of  any  person. 

We  may  make  a  screen  negative,  and  from  that 
obtain  a  print  on  zinc  or  copper  coated  with 
sensitive  albumen  or  bitumen,  using  the  usual 
solvents,  water  or  turpentine,  as  the  case  may  be, 
with  which  to  wash  away  the  unexposed  albumen 
or  bitumen,  then  let  the  stylus  of  any  autographic 
system  traverse  the  developed  image,  the  result 
at  the  receiving  end  is  a  fac-simile  portrait.  I 
have  used  the  expression  screen  negative,  as  it  is 
an  understood  trade  name  ;  as  a  matter  of  fact, 
a  screen  positive  would  be  necessary.     We  may 
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But  this  is  not  telephany  ;  the  latter  must  be 
understood  as  the  means  of  transmitting  images 
which  may  be  in  motion,  as  seen  in  a  photo- 
graphic camera,  but  not  in  colors. 

Having  spent  some  years  in  studying  the 
problem,  I  designed  the  following  system  five 
years  ago,  as  my  Victorian  scientific  friends  can 
testify.  It  may  be  of  much  assistance  to  workers 
in  this  direction.  I  think  it  offers  a  fair  approxi- 
mation to  the  solution  of  this  very  difficult  prob- 
lem ;  at  any  rate,  if  in  its  present,  form  it  is  not 
the  actual  solution,  I  feel  sure  it  is  in  the  direc- 


fig.  4. 

reaching  it  through  the  perforated  disc  to  a  point 
or  focus  at  C,  and  therefore  its  function  is  to  in- 
troduce them  consecutively  to  the  circuit  com- 
prised in  S„  E„  C,  E,  S. 

Under  the  influence  of  this  regulating  lens  the 
whole  image,  A  A,  is  allowed  to  act  in  consecu- 
tive manner,  and  therefore  vary  the  resistance 
of  C  in«accord  with  the  lights  and  shades  of  the 
original.  We  thus  solve  the  big  problem  of 
translating  the  plane  image  into  a  line  of  con- 
secutively varying  strength  of  current,  and  by 
bringing  C  under  the  influence  of  the  whole  image 
within  one-tenth  of  a  second,  and  during  the 
same  time  reconstruct  our  image  at  the  receiving 
station,  persis'ence  of  vision  will  enable  us  to 
see  the  image  as  one  impression. 

Receiver. 
S,  (figs.  4  and  5),  any  artificial  source  of  light, 


figs.  5  A 


nd  6. 


tion  indicated  by  my  method,  that  the  success- 
ful accomplishment  of  telephany  will  result. 

Transmitter. 

L  (figs-  J  and  5)  is  a  photographic  objective 
of  the  rapid  type,  producing  an  intensely  illu- 
minated aerial  image  at  A  A. 

D  D  (figs.  1,  2  and  4),  light  metal  disc  revolv- 
ing at  a  fixed  rate  of  not  less  than  650  revolutions 
per  minute  under  the  control  of  La  Cour's  phonic 
wheel  and  fork  apparatus  as  in  the  Delany  mul- 
tiplex system. 

G  (figs.  1,  3  and  5),  a  glass  or  other  insulating 
plate,  to  the  front  surface  of  which  is  held,  by 


a  beam  of  which  is  by  means  of  lens,  L,  passed 
through  a  pair  of  Nicol  prisms,  P,  A,  this  beam 
reaching  lens,  M,  ,  is  magnified  and  received  by 
the  eye-piece,  M,  M,  and  viewed  by  the  eye,  E. 
It  is  absolutely  requisite  this  beam  be  received 
by  the  eye  through  optical  means.  The  presence 
of  a  translucent  screen  at  X,  X,  would  be  fatal, 
owing  to  the  delicate  nature  of  the  desired  effect. 

D  D  (fig  4),  is  a  perforated  disc,  similar  to 
and  revolving  synchronously  with  the  disc  in 
transmitter. 

K  K  (figs.  4,  5  and  6),  terminals  inserted  in 
gla  s  and  having  a  small  space  between,  hold- 
ing a  drop  of  bisulphide  of  carbon,  S. 
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On  rotating  the  Nicol,  P,  45°,  we  reach  the 
position  of  extinction. 

The  terminals,  K,  K,  being  placed  in  the  sec- 
ondary circuit  of  the  transmitter — that  is,  to 
line — the  variable  electrostatic  strain  produced 
in  the  drop  of  bisulphide  of  carbon  under  the 
action  of  induced  currents  received  from  trans- 
mitter, is  to  produce  variable  rotation  of  the 
polarized  beam,  and,  therefore,  variable  quan- 
tities of  light  reach  the  eye,  E. 

It  is  obvious  the  varying  tints  will  be  seen  in 
similar  position  as  in  original  image,  owing  to 
the  synchronous  movement  of  the  discs. 

The  receiver  is,  then,  based  on  Dr.  Kers's  dis- 
covery of  the  rotation  of  a  plane  polarized  beam 
of  light,  through  electric  stress  producing  a  strain 
in  the  medium. 

There  seems  to  me  no  question  that  the  elec- 
tric impu  ses  will  do  their  woik  within  one- 
tenth  of  a  second,  and  the  point  is  whether  the 
stress  at  (J  O  will  be  sufficient  to  produce  an  ob- 
servable effect,  and  whether  this  may  be  in- 
creased by  passing  the  light  through  a  bisul- 
phide carbon  cell  having  a  longer  path  of,  say, 
i^th  inch  diameter,  as  shown  at  fig.  6,  instead 
of  through  the  drop  of  bisulphide  ;  so  that,  con- 
ceding the  telephone  is  based  on  a  rightly  con- 
ceived principle,  it  becomes  a  question  whether 
the  quantitative  results  of  the  physical  effects 
utilized  in  its  design  are  sufficiently  great. 

I  think  the  transmitter  majT  be  considered  as 
near  the  right  thing  as  the  present  state  of  our 
knowledge  will  admit  us  to  reach ;  there  is  an 
appearance  of  finality  about  it 

Wuh  regard  to  the  receiver  it  is  a  question  of 
degree  ;  the  actual  quantity  of  light  required  to 
reach  the  eye  may  be  very  small  when  reaeived 
optically;  in  fact,  so  small  as  to  have  no  power 
of  illumination  on  a  translucent  screen  :  but  a 
quantity  of  light  producing  no  visible  effect  on 
any  media,  when  received  by  means  of  an  eye- 
piece shows  a  bright  disc.  Owing  to  being  away 
from  references,  1  regret  my  inability  at  the  mo- 
ment to  give  the  name  o:  the  inventor  of  the  re- 
volving disc ;  with  the  exception  of  these  discs 
the  whole  design  is  original,  and  was  devised 
at  Ballarat,  Victoria. 

ELECTRIC    LIGHTING  FOR  BEGINNERS.* 


this  case  is  ioo.  The  high  electromotive  force  and 
small  current  in  the  primary  are  transformed  into  low 
electron  rce  and  large  current  in  the  sec- 

ondary coil  as  the  figures  show.  A  general  rule 
may  be  given  as  follows :  First,  determine  the 
ratio  between  the  windings  of  the  primary  and 
secondary  coils  ;  second,  divide  the  voltage  of 
the  primary  coil  by  this  ratio  and  the  result  will 
be  the  voltage  of  the  secondary  coil ;  third,  mul- 
tiply the  amperage  of  the  primary  coil  by  the 
ratio  and  the  result  will  be  the  amperage  of  the 
secondary  coil. 

273 — When  and  by  whom  was  the  first  trans- 
former made  : 

In  1 83 1,  by  Faraday. 

274 — Are  converters  usually  of  one  size? 


280 — Are  the  lamps  used  in  this  system  con- 
nected in  series  or  in  parallel  ? 

In  series. 

281 — In  case  a  lamp  filament  breaks  does  it 
cut  off  the  current  from  all  the  remaining  lamps  • 

No  ;  each  lamp  is  provided  with  a  short  cir- 
cuiting device  which  cuts  the  lamp  out  of  cir- 
cuit in  case  the  filament  breaks. 

282 — For  what  cla^s  of  illumination  is  this 
kind  of  lamp  best  adapted  ? 

For  lighting  streets  and  large  buildings. 

Ti  be  continued.) 


BY  THE  EDITOR. 

Part  XV. — Converters  {concluded.) 

265 — Are  the  cores  of  converters  made  of 
•olid  metal.     If  not,  how  are  they  made? 

No  ;  the  cores  are  thoroughly  laminated. 

266 — Why  are  the  cores  laminated? 

To  prevent  loss  of  energy. 

267 — How  is  energy  lost  in  cores  ? 

The  energy  is  spent  in  heating  the  iron. 

268 — What  causes  the  heating? 

"  Eddy  "  currents,  which  are  produced  in  the 
iron  parts  whenever  there  is  a  variation  in  the 
strength  of  eleciric  currents. 

269 — What  kind  of  iron  is  used  for  the  lamina- 
tions of  cores  ? 

Sheet  iron. 

270 — How  is  the  core  built  up? 

Figures  1  and  2  show  this.  Figure  1  shows 
a  cross  section  of  a  converter  of  the  Westing- 
house  make.  C  is  the  core.  Figure  2  shows  a 
longitudinal  section  of  the  converter,  the  lami- 
nated core  being  distinctly  shewn. 

271 — Are  converters  connected  to  the  main 
wires  in  series  or  in  multiple  arc? 

Generally  in  multiple  arc. 

272 — Give  an  example  of  how  the  lengths  of 
wire  in  the  two  coils  are  proportioned  so  as  to 
effect  a  transformation  at  a  given  ratio. 

Example — If  the  primary  coil  of  a  given  con- 
verter has  iooo  turns  of  wire,  and  the  secondary 
coil  10,  then  if  a  current  of  one  ampere  with  a 
pressure  of  500  volts  passes  through  the  primary 
co  1,  the  current  induced  in  the  secondary  coil 
will  have — theoretically — a  volume  of  100  am- 
peres and  a  pressure  of  5C0  volts.     The  ratio  in 
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FIG.    I.  CROSS  SECTION  OF  WESTINGHOUSI  CONVERTER. 

No  :  they  are  made  of  different  sizes. 

;-r — What  is  the  basis  for  the  determination 
of  their  size  ? 

The  number  of  l'ghts  to  be  supplied. 

276 — What  are  the  ordinary  sizes? 

The  practice  in  this  country  has  settled  on  the 
ordinary  sizes  as  those  required  to  supply  20,  30 
and  40  fifty-volt,  16-candle  power  lamps. 


FIG.    2.        LONGITUDINAL  SECTION  OF  CONVERTER. 

277 — Is  incandescent  lighting  by  alternating 
currents  taken  directly  from  the  armature  pos- 
sible? 

Yes. 

—Is  there  any  such  system  in  operation  in 
the  United  States  -  if  so,  what  is  the  name  ? 

Yes  :  the  Heisler  system. 

279 — What  are  the  principal  features  of  the 
system  r 

Low  resistance  incandescent  lamps  of  30- 
candle  power,  and  a  three  to  four  ampere  cur- 
rent, carried  on  a  No.  8  copper  wire. 


DETERMINATION   OF  MELTING   POINTS. 

The  apparatus  shown  in  the  accompanying 
sketch  is  due  to  the  ingenuity  of  A.  C.  Christo- 
manos,  who  gives  an  elaborate  description  of  it 
in  the  Berichte  der  Deuischen  Chemischen  Gesell- 
scha/t.  He  claims  that  by  means  of  it  a  more 
correct  determination  of  the  melting  point  of 
substances  may  be  ensured. 

The  essential  features  of  this  apparatus  are  : 
The  cylindrical  vessel,  a,  which  is  12cm.  in  height 
and  6cm.  in  diameter,  is  heated  on  a  sand  bath 
or  in  an  air  bath,  and  is  provided  with  two 
apertures  ;  a  thermometer,  c,  and  a  platinum 
wire,  /,  pass  through  a  cork  fitting  into  one  of 
the  apertures,  whilst  the  other,  c,  is  conical  and 
fluted,  and  serves  for  the  reception  of  a  drawn 


APPARATUS  FOR  DETERMINATION  CF  MELTING    POINTS. 

out  test  tube,  b.  The  vessel,  a.  is  filled  with 
pure  mercury  to  such  a  depth  that  the  end,  b,  of 
the  test  tube  is  about  2cm.  below  the  surface, 
a  0,  of  the  metal. 

The  substance  is  introduced  in  a  melted  con- 
dition into  the  end,  b,  of  the  drawn  out  test 
tube,  so  that  it  forms  a  layer  of  from  0.5  to  1.5cm. 
in  length,  and  when  it  has  completely  solidified 
again  the  test  tube  is  placed  in  position,  and  the 
space,  a  c,  immediately  above  the  substance 
filled  with  mercury,  into  which  dips  the  platinum 
wire,  d. 

On  applying  heat,  the  mercury  in  a  is  uni- 
formly heated  throughout  its  whole  mass,  so 
that  the  thermometer  and  the  substance  are  al- 
ways at  the  same  temperature  ;  the  moment  the 
substance  melts  the  two  mercury  columns  ccme 
in  contact,  the  circuit  is  completed,  the  bel 
rings,  and  the  temperature  is  noted. — Electrical 
Renew,  London. 


Successfully  Wired. — J.  M.  Lane  <v  Co..  of 
Brooklyn.  N.  ¥.,  have  recently  wired  the  resi- 
dence of  Mr.  A.  Carnegie,  of  this  city,  and  Mr. 
Lane  declares  that  it  is  now  one  of  the  best  wired 
houses  in  the  metropolis.  The  Interior  Conduit 
and  Insulating  Company's  tubing  is  us 
throughout  the  house,  and  any  wire  or  number 
of  wires  can  be  changed  or  renewed  inside  of 
■five  minutes. 
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THE   CITY  AND   SOUTH   LONDON    RAIL- 
WAY. 

On  Nov.  4th,  the  City  and  South  London 
Railway  was  successfully  inaugurated  amid  great 
ceremony  in  the  presence  of  the  Prince  of  Wales 
and  other  prominent  persons.  This  road,  in 
many  respects,  is  a  remarkable  one  as  will  be 
seen  from  the  following  general  description  of 
the  same.  It  runs  under  the  streets,  and  there- 
fore does  not  interfere  with  property  on  the  sur- 
face. The  scale  upon  which  electric  propulsion 
is  carried  on  in  this  case  is  quite  unprecedented, 
it  being   claimed   that  this   undertaking  is   the 


THE    CITY    AND    SOUTH     LONDON     RAILWAY. 
VIEW     IN     TUNNEL. 

largest  of  its  kind  in  the  world,  and  it  is  believed 
to  be  the  forerunner  of  even  greater  things  in 
this  line. 

This  railway  is  a  subway  about  3^  miles  in 
length,  passing  from  a  point  in  King  William 
street,  city,  under  the  Thames,  and  on  to  Stock- 
well,  and  constructed  on  a  novel  method,  de- 
signed by  Mr.  Greathead,  M.  I.C.  E. ,  in  the  form 
of  two  iron  circular  tunnels  10  feet  in  diameter, 
driven  throughout  the  London  clay,  about  60 
feet  below  the  surface,  and  at  a  cost  of  about 
$1, 100,000  per  mile. 


consulting  engineer,  with  Mr.  G.  A.  Grindle  as 
resident  engineer. 

The  following  are  the  particulars  of  the  plan 
of  Messrs.  Mather  and  Piatt,  and  details  of  vari- 
ous parts  of  the  work  : 

The  whole  of  the  machinery  for  generating 
the  electrical  current  is  situated  at  Stockwell,  the 
suburban  terminus  of  the  line.  At  this  point  a 
complete  plant  has  been  erected  for  the  genera- 
tion of  the  electrical  current.  There  are  three 
large  generator  dynamos  of  the  Edison-Hopkin- 
son  type,  each  worked  independently  by  a  ver- 
tical compound  engine,  designed  and  construct- 
ed by  Messrs.  John  Fowler  &  Co. 

The  engines  work  at  a  steam  pressure  of  140 
lbs.  per  square  inch,  and  have  been  built  of  ex- 
ceptionally massive  proportions.  They  run  at 
100  revolutions  per  minute,  giving  a  piston 
speed  of  450  feet  per  minute,  and  will  indicate 
up  to  375  horse-power  each.  The  flywheels  are 
14  feet  diameter  and  28  inches  broad,  and  drive 
the  dynamos  direct  by  means  of  leather  chain- 
belts  26  inches  wide. 

The  engines  are  supplied  with  steam  from  six 
Lancashire  boilers.  7  feet  diameter  by  28  feet 
long,  which  are  fitted  by  Vicar's  mechanical 
stokers. 

The  generator  dynamos  are  of  the  Edison- 
Hopkinson  patent  type,  with  bar  armatures,  fitted 
with  all  the  latest  patented  improvements  of 
Messrs.  Mather  and  Piatt.  The  weight  of  the 
armature  alone  is  about  2  tons,  and  the  weight 
of  the  entire  machine  something  over  17  tons. 
Each  machine  is  capable  of  generating  450  volts 
and  450  amperes.  The  commutators  are  of  hard 
copper  insulated  with  mica,  and  there  are  three 
brushes  on  each  rocking  arm,  each  separately 
adjustable,  with  bring-forward  thrust,  and  hold- 
off  catch.  The  magnet  limbs  are  exceedingly 
massive,  each  limb,  with  its  pole  piece,  being 
over  4  tons,  and  the  yoke  of  the  machine  weighs 
about  3  tons. 

The  machine  can  be  run  as  shunt,  or  com- 
pound only,   as   required.    The  total  weight  of 
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The  scheme  to  work  this  railway  by  electricity 
to  avoid  the  use  of  steam  and  its  noxious  results, 
or  the  use  of  rope  traction  with  slow  speed  and 
other  disadvantages,  was  submitted  to  the  City 
and  South  London  Railway  Company  by  Messrs. 
Mather  and  Piatt,  engineers,  Manchester.  The 
company  accepted  the  idea,  which  is  entirely 
original  in  its  main  features,  though  based  upon 
the  experience  obtained  by  Dr.  Edward  Hop- 
kinson,  a  partner  of  the  above  firm,  in  the  con- 
struction of  the  Bessbrook  and  Newry  narrow- 
gauge  electrical  railway  in  Ireland.  The  whole 
electrical  plant  has  been  carried  out  under  the 
special  superintendence  of  Dr.  Edward  Hop- 
kinson,  F.  R.S.,  who  has  acted   throughout   as 


copper  wire  on  the  magnet  of  each  machine  is 
nearly  1%  tons 

Sir  William  Thomson's  multicellular  electro- 
static voltmeters  are  used  for  measuring  the 
electromotive  force.  The  current  from  the  dy- 
namos is  conveyed  to  a  general  distributing  and 
testing  switchboard,  fixed  in  a  recess  of  the 
engine  house.  From  this  board  the  main  cir- 
cuits are  taken  to  various  parts  of  the  line,  and 
the  current  passing  through  each  circuit  is  meas- 
ured, and  suitable  arrangements  are  provided  for 
switching  over  from  one  circuit  to  another. 

The  main  cables  have  been  manufactured  by 
the  Fowler- Waring  Company,  of  North  Wool- 
wich, and  consist  of  a  copper  core  of  61/14  B.  W. 


G.,  insulated  with  Fowler- Waring  patent  insulat- 
ing material,  and  lead-sheathed. 

The  working  conductor  is  of  channel  steel 
carried  on  glass  insulators,  the  joints  being 
fished,  and  also  connected  with  copper  strips. 
The  steel  employed  is  of  very  high  conductivity 
and  has  been  rolled  specially  for  the  purpose. 
The  working  conductor  is  divided  into  sections 
for  convenience  of  testing  and  carrying  out  re- 
pairs on  the  permanent  way.  The  insulation 
obtained  is  extraordinarily  high.  When  the  full 
pressure  of  500  volts  is  on  the  complete  system 
of  working  and  feeding  conductors,  the  leakage 
current  does  not  exceed  one  ampere,  so  that  the 
total  loss  by  leakage  is  less  than  one  horse 
power  ;  this  is  a  small  fraction  of  one  per  cent, 
of  the  total  power  required  for  working  the  line 
to  its  full  capacity.  The  current  is  collected  from 
the  working  conductor  by  sliding  shoes  of  iron 
or  steel  arranged  in  a  very  similar  way  to  that 
employed  on  the  Bessbrook  line. 

Fourteen  10-ton  electric  locomotives  have 
been  supplied  by  Messrs.  Mather  and  Piatt  for 
working  the  line,  each  capable  of  developing  100 
effective  horse  power  and  of  running  up  to  25  or 
26  miles  per  hour.  The  armatures  of  the  loco- 
motives are  constructed  so  that  the  shaft  of  the 
armature  is  the  axle  of  the  locomotive,  in  this 
way  all  intermediate  gear  and  all  reciprocating 
parts  are  entirely  obviated.  The  method  was 
suggested  by  the  late  Sir  William  Siemens  some 
years  ago,  but  has  not  as  yet  been  employed 
elsewhere.  A  motor  is  fitted  on  each  axle,  the 
axles  not  being  coupled,  but  working  quite  in- 
dependently. The  current  is  convened  from 
the  collecting  shoes  through  an  amperemeter  to 
a  regulating  switch,  then  to  a  reversing  switch, 
thence  to  the  magnets  and  back  through  the 
framework  of  the  locomotive  to  the  Tails,  so 
completing  the  electrical  circuit.  The  locomo- 
tives are  fitted  with  a  Westinghouse  automatic 
air  brake  and  also  a  screw  hand  brake,  and  they 
are  lighted  from  the  working  conductor.  The 
train,  when  loaded,  will  weigh  30  tons,  and  it  is 
intended  that  ten  trains  shall  be  worked  on  the 
line  at  one  time. 

Out  of  every  100  units  of  power  developed  by 
the  boilers,  75  will  be  given  out  in  electricity  by 
the  dynamos  af  the  generating  station  ;  the  aver- 
age loss  in  the  couductor  will  be  at  most  an- 
other 5  per  cent.,  rising  from  nothing  at  the  cen- 
tral station  to  10  per  cent,  at  the  extreme  end  of 
the  line.  Leakage  with  the  system  of  insulation 
adopted  will  be  almost  nil.  It  is  claimed  that  the 
motors  will  give  an  efficiency  of  90  per  cent,  and 
since  there  is  no  gearing  there  should  be  a  total 
estimated  efficient  to  64  per  cent. 

A  train  consists  of  an  electric  locomotive  and 
three  passenger  carriages  32  feet  in  length  from 
end  to  end  of  the  footboard.  The  carriages  are 
lighted  by  electric  light,  the  current  for  the 
lamps  being,  in  like  manner,  taken  off  from  the 
conductors. 

Each  train  carries  its  own  reservoir  of  com- 
pressed air,  sufficient  for  40  stoppages,  and  as  it 
arrives  at  the  depot  station  of  the  line,  recharges 
its  air  supply.  The  trains  are  also  fitted  with 
hand  brakes,  the  stepping  power  being  thus 
completely  independent  of  the  motive  power. 
Block  signalling  has  been  adopted.  Should,  by 
any  failure  of  the  engine  at  the  depot,  or  any 
other  cause,  the  train  be  brought  to  a  standstill, 
passengers  could  leave  the  tunnel  safely,  as  a 
passage  two  feet  wide  is  provided,  clear  of  the 
rails,  and  at  no  point  could  the  distance  to  be 
traversed  exceed  three-eights  of  a  mile. 

It  is  claimed  that  this  railway  has  a  great 
advantage  over  others  in  the  way  of  safety  to 
passengers.  In  the  event  of  a  train  breaking 
down,  the  current  will  be  cut  off  from  the  sec- 
tion and  it  cannot  be  run  into  by  a  train  follow- 
ing.   

The  new  Westinghouse  Electric  Car  Service, 
with  its  noiseless  smooth  running  motor,  is  said 
to  be  giving  better  satisfaction  than  was  antici- 
pated for  it.  Every  demand  put  upon  it,  has 
been  met  without  any  trouble  whatever. 
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THE  DISCHARGE  OF  ACCUMULATORS 
LEFT  OX  OPEN  CIRCUIT.* 

When  it  is  not  required  to  make  use  of  a  battery 
of  accumulators  during  a  certain  period,  what 
must  one  do  to  prevent  them  from  being  injurious- 
ly affected?  That  is  a  question  which  has  often 
been  pu:  to  me,  and  to  which  I  have  always  re- 
plied : —  'Caarge  the  battery  to  'saturation,'  and 
leave  it  to  itself."  I  am  aware  that  this  is  not  the 
opinion  of  everyone,  and  that  some  recommend 
that  accumulators  should  be  charged  to  "satura- 
tion," and  the  liquid  then  emptied  out,  while 
others  advise  substituting  pure  water  for  the  ordi- 
nary solution,  and  others  still  the  substitution  of 
concentrated  acid  for  the  ordinary  solution. 
My  op  nion  was  based  upon  an  experiment 
which  I  carry  out  each  year  at  the  Ecole  de 
Physique  et  Cnimie  Industrielies  de  la  Ville  de 
Paris  during  the  summer  holidays.  The  experi- 
ment was  repeated  as  usual  this  year,  and  1  de- 
termined the  exact  amount  of  charge  lost  by 
the  accumulators  left  on  open  circuit.  The  tests 
were  made  on  two  storage  cells  of  the  Julien 
type,  having  capacity  of  200  ampere  hours, 
which  were  separated  from  the  remainder  of  the 
battery.  These  accumulators  are  provided  with 
paraffin  spray  arresters.  The  cells  are  of  glass, 
and  are  contained  in  wooden  boxes  filled  with 
sawdust,  and  supported  on  oil  insulators.  The 
cells,  therefore,  are  thoroughly  well  insulated. 
The  solution  has  a  density  of  1.2.  when  the  cells 
are  fully  charged,  and  contains  6  per  cent,  in 
volume  of  saturated  sulphate  of  soda. 

The  two  cells  were  charged  to  saturation  on 
August  5th,  discharged  on  August  6th,  and  re- 
charged on  the  7th  of  the  same  month.  I  then 
left  them  to  themselves  until  October  20th,  that 
is  to  say,  for  2  months  and  13  days,  wh«n  they 
were  discharged.  The  discharge  was  stopped 
both  on  August  6th  and  October  20th,  when  the 
E.M.F.  had  fallen  to  1.8  volts  per  cell.  The 
quantity  of  electricity  was  found  to  be  233  am- 
pere hours  on  October  20th.  Assuming  that  in 
each  charge  the  accumulators  stored  the  same 
quantity  of  electricity,  we  may  conclude  that  the 
accumulators  only  lost  on  open  circuit  13  am- 
pere hours,  or  6  per  cent,  of  their  charge  dur- 
ing two  and  a-half  months.  This  result  seems 
to  me  to  prove  that  accumulators  well  made, 
well  charged  and  well  insulated,  are  not  injured 
by  bein?  left  on  open  circuit  It  also  shows  the 
good  qua'ity  of  these  particular  cells,  and  proves 
again  that  there  is  no  local  action  between  the 
active  material  and  the  antimonv  alloy  supports. 
I  should  hive  liked  to  have  carried  out  a  similar 
test  on  accumulators  with  plain  lead  grids,  but  I 
had  none  at  my  disposal. 


EARLY  ELECTRIC  MOTORS. 


The  first  electric  motor  for  producing  rotary 
motion  direct — as  distinguished  from  the  earlier 
"electric  engines,"  which  had  a  reciprocating 
action — was  that  invented  in  1833,  by  Professor 
Henry,  in  America.  This  motor  was  but  a  toy, 
but  shortly  afterwards  Davenport  in  America, 
Professor  Jacobi  in  Russia,  Davidson  in  Scot- 
land, and  Little  in  England,  constructed  motors 
of  considerab  e  size.  Amongst  these  the  best 
known  is  Jacobi's  motor,  as  applied  to  the  pro- 
pulsion ofa  boat  on  the  Neva,  in  1839.  In  this 
instance  the  motive  power  was  furnished  by  a 
primary  battery,  and  the  motor  developed  about 
two  horse  power. 

In  1815,  Professor  Page  invented  a  new  form 
of  electric  engine,  based  on  the  "axial  force  of 
electro-magnetism,"  and  a  few  vears  later  he  pro- 
posed the  use  of  this  engine  for  the  propulsion 
of  railway  trains.  The  idea  gained  public  favor, 
and  Congress  actually  placed  $30,000  at  the  dis- 
posal of  Professor  Page  for  the  purpose  of 
practically  developing  the  invention. 

In  1 85 1 ,  an  electric  locomotive  was  built  and 
employed  to  draw  a  train  of  cars  between  Wash- 

f  'Gaston  Roux,  in  V Electrieien. 


ington  and  Bladensburg,  a  distance  of  five  miles. 
The  speed  obtained  was  19  miles  an  hour,  but 
since  the  current  was  furnished  by  batteries,  the 
working  expenses  were  so  great  as  to  preclude 
the  possibility  of  commercial  success.  It  was 
only  after  the  discovery  of  the  dynamic  principle 
by  Varley,  Siemens,  and  Wheatstone  that  elec- 
tric railways  and,  indeed,  any  form  of  electric 
transmission  of  energy,  became  commercially 
possible.  The  idea  of  generating  electricity  at 
a  fixed  point  by  dynamo-machines  and  convey- 
ing the  current  through  conductors  and  sliding 
contacts  to  the  car  whilst  in  motion,  was  first 
put  into  practice  by  Siemens  in  1879,  and  this 
system  forms  to  the  present  day,  the  basis  of  all 
electric  railways  operated  direct  from  the  genera- 
ting dynamo. 

IMPROVED  FORM  OF   SECONDARY    BAT- 
TERY PLATE. 

A  secondary  battery  plate  of  novel  construc- 
tion has  been  patented  by  Albert  E.  Woolf,  of 
New  York  City.  The  plate  or  electrode,  con- 
sists essentially  of  a  plurality  of  supports  for  the 
active  material. 

Between  and  in  contact  with  the  surfaces  of 
adjoining  supports,  the  active  material  is  me- 
chanically applied  in  layers,  and  the  supports  are 
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SECONDARY    BATTERY    PLATE. 

perforated  to  permit  ofa  free  circulation  of  the 
liquid  in  the  cell.  There  are  small  ledges 
formed  on  the  supports,  in  their  manufacture,  for 
the  purpose  of  holding  firmly  in  place  the  active 
material. 

The  method  of  holding  the  compound  parts  of 
the  plates  in  proper  position  is  also  covered  in 
the  patent  specification.  This  plate  gives  an  ex- 
traordinary amount  of  active  surface,  as  will  be 
seen  from  our  illust'ation. 


Effect  of  Electric  Light  on  Miners. — It  is 

said  that  the  electric  light  in  mining  operations 
has  a  peculiar  effect  on  the  miners.  Dr.  Des- 
fontaines,  chief  of  the  medical  staff  at  the  Creusot 
mines  and  iron  works,  in  France,  has  made 
many  interesting  observations  in  this  line.  He 
says  that  strange  maladies  arise  in  the  coal  and 
iron  mines  at  Creusot,  where  many  lamps  ofa 
high  candle  power  are  often  grouped  together 
for  special  purposes.  Those  persons  for  whom 
electricity  has  an  affinity  suffer  most.  After 
remaining  an  hour  or  thereabouts  in  a  powerful 
electrical  light,  their  faces,  necks  and  hands — 
these  being  the  parts  exposed — begin  to  tingle 
and  itch  and  then  to  grow  brick-red.  Their 
sight  is  affected  and  everything  looks  saffron- 
colored  to  them.  The  lachrymose  glands  are 
strongly  stimulated.  Tears  roll  down  the  cheeks, 
and  there  is  the  sensation  of  a  grain  of  sand 
under  the  eyelid,  with  inflammation  of  the  con- 
junctiva, which  lasts  for  four  or  five  days.  The 
other  symptoms  are  headache,  fever  and  peel- 
ing off  of  the  reddened  skin.  Heat  plays  a  part 
in  sunstroke  It  plays  no  part  in  electro-light 
stroke,  since  at  twelve  yards'  distance  from  an 
arc  lamp  the  effect  above  described  is  produced. 
Dr.  Desfontaines  attributes  the  stroke  to  the 
chemical  action  of  the  light,  and  declares  that  it 
deteriorates  the  retina,  the  conjunctiva  and 
even  the  pulp  of  the  brain,  and  must  lead  to  a 
revolution  in  ophthalmology,  because  it  will 
alter  the  constitution  of  the  eye. 


The  Short  Electric  Railway  Company,  of 
Cleveland,  Ohio,  announces  for  the  month  of 
November,  the  following  contracts  for  electrical 
equipment  :  The  Schuykill  Electric  Railway 
Co.,  Pottsville,  Pa.;  the  Watervliet  &  Turnpike 
Railway  Co.,  Albany,  N.  Y. ;  the  Texarkana 
Street  Railway  Co.,  Texarkana,  Ark.;  the  Lin- 
dell  Avenue  Railway  Co.,  St.  Louis,  Mo  ;  the 
Syracuse  &  Onondaga  Railway  Co.,  Syracuse, 
N.  Y. 

Considerable  opposition  exists  in  East  Orange, 
N.  J.,  against  the  extension  of  the  Newark  elec- 
tric roads  through  the  township  to  Orange.  Both 
the  Newark  Passenger  Railroad  Company,  and 
the  Rapid  Transit  Company  had  petitioned  for 
the  right  of  way,  but  the  opposition  party  have 
kept  them  unacted  upon  for  some  time.  On  the 
night  of  Nov.  18th,  however,  the  matter  came  up 
before  the  township  committee  for  final  action, 
resulting  in  the  rejection  of  both  petitions.  It  is 
claimed  that  members  of  the  committee  having 
the  matter  in  charge  had  been  approached  by 
representatives  of  the  two  railway  companies, 
and  money  had  been  offered  to  influence  their 
action  on  the  petitions.  No  specific  statements 
were  made,  but  it  was  said  that  the  bribery 
matter  would  be  brought  before  the  proper 
authorities. 

On  Nov.  1 8th,  the  State  Railroad  Commission, 
at  Albany,  approved  the  application  of  the 
Brooklyn  City  Railroad  for  permission  to  change 
its  motor  power  from  horse  and  steam  power  to 
the  electric  single  trolley  wire  system  on  its 
Third  avenue  road  from  the  Brooklyn  city  line  to 
Fort  Hamilton,  and  also  to  use  electric  motive- 
force  on  a  road  about  to  be  built  by  the  Brooklyn 
City  Railroad  Company,  to  run  from  the  inter- 
section of  Third  avenue  and  65th  street,  in  New 
Utrecht,  to  the  foot  of  25th  avenue,  Gravesend. 
The  total  length  of  the  new  road  will  be  about 
five  miles. 


Opposed  to  Electric  Light. — Mr.  David  M. 
Stone,  the  proprietor  of  the  Journal  0/ Commerce, 
and  a  resident  of  Brooklyn,  occupies  the  position 
of  an  uncompromising  opponent  of  lighting  by 
electricity.  Mr.  Stone  was,  until  recently,  the 
President  of  the  Brooklyn  Club,  which  is  the 
leading  organization  of  that  class  in  Brooklyn. 
The  directors  of  the  club  recently  voted  to  intro- 
duce the  electric  light  into  the  club  house,  after 
strong  opposition  from  Mr.  Stone.  He  urged 
all  sorts  of  objections  against  the  light,  declar- 
ing it  to  be  a  general  nuisance,  and  if  he  had  his 
own  way  he  would  not  have  it  in  the  place.  It  is 
said  he  called  at  the  club  rooms  daily  for  two  or 
three  weeks  and  inquired  if  the  work  of  putting 
in  the  lights  had  been  commenced,  and  was 
answered  in  the  negative.  Finally  the  crisis 
came.  He  called  one  morning  and  asked  his 
usual  question.  He  received  "yes"  for  a  reply 
this  time.  Mr.  Stone  then  immediately  sat  down 
and  wrote  his  resignation  as  president  of  the 
club,  which  was  duly  accepted.  Thus  ended 
the  affair.  How  a  man  occupying  the  promi- 
nence in  business  and  society  that  this  gentleman 
does,  can  with  reason  stand  in  the  way  of  pro- 
gress and  try  to  oppose  it,  is  quite  beyond  com- 
prehension. 

The  National  Electric  Light  Association. — 
We  have  received  from  Secretary  Allen  R.  Foote, 
a  copy  of  the  prospectus  of  the  National  Elec- 
tric Light  Association.  It  contains  a  copy  of 
the  constitution  of  the  Association  ;  the  names 
of  the  officers,  committees  to  report  to  the  thir- 
teenth convention,  active  and  associate  mem- 
bers, and  a  review  of  the  proceedings  of  the 
twelfth  convention. 

The  telegraph  office  at  Newcastle-on-Tyne  has 
been  fitted  up  with  the  electric  light.  As  there 
has  been  considerable  sickness  among  the  em- 
ployes in  that  office,  it  is  thought  that  the  elec- 
tric light  will  tend  to  decrease  the  amount  of 
sickness. 
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THE  ELECTRIC  RAILWAY. 

On  Monday  evening,  Nov.  17,  Mr.  Theo.  P. 
Bailey,  manager  of  the  railway  department  of 
the  Thomson-Houston  Electric  Company,  read 
an  interesting  paper  before  the  Chicago  Electric 
Club,  on  the  Practical  Development  of  Electric 
Street  Railways. 

"The  practical  development  of  electrical  street 
railways,  and  their  commercial  perfection,"  said 
Mr.  Bailey,  "may  properly  be  said  to  have  been 
accomplished  within  two  years,  and  yet  there 
are  at  the  present  time  246  electrical  street  rail- 
way plants  either  in  operation  or  ready  to  be 
put  in  operation  within  a  short  time.  *  *  *  Just 
think  of  this  statement  for  a  moment :  246  elec- 
trical railways  in  operation,  embracing  2,024 
miles  of  track,  and  3,830  motor  cars,  requiring 
in  the  neighborhood  of  6,400  motors  with  a 
probable  aggregate  capacity  of  174,435  horse 
power,  employing  an  electrical  generating  capa- 
city at  the  station  of  about  94,880  horse  power. 
Did  any  one  of  you  anticipate  two  years  ago, 
that  such  a  condition  of  facts  could  under  any 
circumstances  be  realized  within  so  short  a  time  ? 
I  attribute  this  wonderful  development  ana  suc- 
cess to  the  following  causes  : 

"  First,  the  full  practicability  of  the  undertak- 
ing ;  second,  the  wonderful  earning  capacity  of 
the  electrically  equipped  car  as  compared  with 
the  horse  car  ;  third,  a  determination  on  the  part 
of  the  electrical  minufacturers  to  meet  the 
requirements  of  the  railway  companies,  and 
fourth,  the  untiring  and  indefatigable  efforts  of 
the  exploiter  or  salesman. 

"Among  the  numerous  and  possibly  fatal 
objections  raised  to  the  use  of  electricity,  when 
it  was  proposed  to  apply  it  to  street  car  propul- 
sion, was  that  grades  exceeding  five  per  cent, 
could  not  be  mounted.  But  experience  and 
practice  has  shown  that  grades  as  high  as  four- 
teen per  cent,  can  be  ascended  with  reasonable 
safety  and  satisfaction.  There  is  a  grade  of 
13  2/10  per  cent,  at  one  point  on  the  line  of  the 
street  railway  at  Lynn,  Mass.,  over  which  sixteen 
foot  cars  equipped  with  two  15  horse  power 
motors  are  in  daily  and  successful  operation. 
At  Milwaukee,  a  grade  of  10  3/10  per  cent  ,  430 
feet  long,  is  encountered  and  successfully  opera- 
ted over  or  upon  by  twenty  foot  cars,  equipped 
with  two  15  horse  power  motors,  the  total  weight 
of  car  complete  with  passengers  being  10^  tons. 
A  similar  grade  is  met  with  at  Newport,  R.  I., 
and  Omaha,  Nebr  ,  and  numerous  grades  almost 
as  heavy  are  seen  in  the  electric  railway  systems 
at  Des  Moines  and  Davenport,  Iowa,  and  Kansas 
City,  Mo." 

Mr.  Bailey  then  gave  some  figures  showing, 
approximately,  the  number  of  street  railways  in 
the  United  States  operated  by  the  various 
methods  of  propulsion  and  the  amount  of 
capital  invested  in  these  properties,  and  con- 
tinues :  "I  find  that  the  cost  per  car  mile  for 
the  several  methods  referred  to,  including  all 
operating  expenses  and  fixed  charges,  other  than 
interest,  is  as  follows:  Horses,  5. 7  cents  ;  Cable, 
2y2  cents;  Electric,  2.2  cents;  Steam,  5  cents. 
A  large  majority  of  the  street  cars  equipped 
electrically  at  the  present  time  are  mounted  upon 
a  single  truck,  to  which  is  attached  one  or  two 
motors,  as  required  by  the  conditions  existing 
in  each  particular  case.  The  lightest  equipment 
with  which  I  have  had  to  do  has  been  a  single 
15  horse  power  motor  upon  one  truck,  and  the 
heaviest  equipment  has  been  two  15  horse  power 
motors  upon  one  truck.  The  tendency,  how- 
ever, at  the  present  time  seems  to  be  in  the 
direction  of  longer  cars,  double  trucks  and 
heavier  motors. 

"The  use  of  the  longer  car  with  double  trucks 
is  recommended  further  as  a  means  of  comfort 
to  the  passengers,  and  also  on  account  of  the 
car  and  its  equipments.  This  style  of  car  is,  of 
course,  unattended  by  the  oscillating  motion 
found  in  a  shorter  car  with  a  single  truck. 
Where  the  shorter  motor  car  is  used  with  a  trailer, 
experience  shows  that  there  is  a  great  loss  in 


wear  and  tear  by  reason  of  the  cars  jamming  to- 
gether when  the  brakes  are  applied.  This  fault 
is  obviated  in  the  longer  car,  and  while  its  seat- 
ing capacity  may  not  be  equal  to  that  of  two 
shorter  cars,  it  is  approximately  so.  It  is 
claimed  further  for  the  longer  car  with  double 
trucks  that  less  energy  is  required  to  operate  it  ; 
also  that  it  saves  the  expense  of  one  man,  de- 
creases the  expense  of  maintenance  and  increases 
the  facility  for  handling  passengers. 

"  In  treating  the  subject  of  electric  railways 
from  a  commercial  standpoint.  I  have  con- 
sidered only  that  branch  designated  as  the  single 
wire  overhead  system. 

"  For  obvious  reasons  too  much  care  cannot 
be  observed  in  tne  planning  and  locating  of  the 
various  factors  which  go  to  make  up  a  complete 
electric  railway  plant.  The  selection  of  a  site 
should  be  made  with  reference  to  obtaining  the 
best  facility  for  handling  coal  and  obtaining 
water,  and  also  with  reference  to  the  electrical 
centre  of  the  railway  system,  in  order  to  realize 
the  highest  degree  of  economy  in  the  operation 
of  the  plant.  The  arrangement  of  the  power 
station  is  equally  as  important  as  its  location, 
with  regard  to  handling  the  work  with  the  least 
cost  for  labor.  The  selection  of  the  steam  plant 
is  a  matter  of  great  importance,  and  should  be 
left  with  a  thoroughly  competent  and  reliable 
engineer  to  determine  what  particular  type  of 
engine,  boiler,  etc.,  should  be  used  ;  and  the 
matter  should  be  left  under  his  direction  and 
care  until  the  installation  has  been  completed. 
It  is  manifest  that  in  so  doing  serious  blunders 
will  be  avoided." 

In  the  matter  of  car  houses,  Mr.  Bailey  thought 
the  location  and  arrangement  of  the  same  was  a 
question  of  considerable  importance.  "The 
car  house"  he  said,  "  should  be  provided  with 
suitable  pits  for  the  inspection  of  the  motors  and 
also  have  proper  accommodations  for  cleaning 
the  car  bodies.  The  work  of  inspection  should 
be  done  thoroughly  by  competent  and  faithful 
attendants." 

The  speaker  dwelt  upon  the  importance  of 
extreme  care  in  the  construction  of  overhead 
lines,  both  as  to  details  and  general  arrangement, 
and  gave  some  suggestions  as  to  the  proper 
material  to  use. 

"When  a  conduit  can  be  constructed  that  will 
permit  of  the  safe,  reliable  and  economical  opera- 
tion of  street  railways  by  means  of  electricity  we 
will  all  rejoice  and  be  glad.  If  its  first  cost  can 
be  made  sufficiently  reasonable  to  permit  of  its 
use  in  cities  of  say  50,000  inhabitants,  it  will  be 
a  mignificent  achievement,  and  one  that  will 
surely  bring  its  just  reward  to  the  successful 
inventor. 

"  This  thought  is  not  prompted  by  reason  of 
any  vexations,  troubles  or  annoyances  which 
have  occurred  in  the  operation  of  the  overhead 
system,  but  wholly  on  account  of  the  operations 
which  have  been  raised  to  the  rapid  multiplica- 
tion of  poles  and  wires  in  the  streets,  occasioned 
by  the  remarkable  development  and  progress  of 
the  electrical  science. 

"One  of  the  most  important  features  of  an 
electric  railway  system  is  the  track  or  roadbed. 
My  experience  has  been  that  sufficient  attention 
has  not  been  given  to  that  part  of  the  equipment, 
especially  until  very  recently.  The  track  should 
be  constructed  of  a  good  form  of  girder  or  "  T  " 
rail,  weighing  54  or  40  pounds  per  yard  respect- 
ively, and  should  be  attached  securely  to  suit- 
able ties  placed  not  more  than  2^  feet  apart. 
It  should  be  well  ballasted,  and  where  crossings 
are  made  over  other  tracks,  solid  castings  should 
be  used  in  order  to  prevent  the  jolting  and  jarring 
which  occurs  when  passing  over  them.  The 
rails  should  be  kept  as  clean  as  possible,  where 
they  are  used  as  a  part  of  the  return  circuit.  In 
order  to  use  the  rails  of  the  track  in  completing 
the  return  circuit  they  should  be  firmly  connected 
together  by  a  copper  wire  in  addition  to  the 
ordinary  fish  plates,  and  in  certain  cases  depend- 
ing wholly  upon  the  length  of  the  line,  number 
and  extent  of  grades,  and  number  of  cars  and 


amount  of  traffic,  there  should  be  used  a  supple- 
mentary copper  wire,  the  size  of  which  must 
depend  upon  the  conditions  just  named.  It  is 
asserted  by  some  electricans  that  the  efficiency 
of  the  return  circuit  is  increased  in  all  cases  by 
the  use  of  a  supplementary  wire  ;  but  my  experi- 
ence has  been  that  upon  small  roads,  where  the 
grades  and  traffic  are  light,  that  satisfaction  and 
economical  operation  is  secured  where  the  sup- 
plementary wire  is  omitted. 

"Some  of  the  essential  requisites  of  an  elec- 
tric motor  car  are  proper  controlling  mechanism 
and  reversing  switch  for  controlling  the  speed 
and  direction  of  the  car,  a  lighting  arrester  and 
multiple  fuse-box.  It  should  also  be  provided 
with  suitable  life  guards,  gong  bells  and  head- 
lights. The  wheels  of  the  car  should,  in  my 
judgment,  be  at  least  33  inches  in  diameter  and 
weigh  300  pounds  each.  This  will  give  increased 
adhesion  and  allow  the  motors  to  be  raised  suf- 
ficiently high  from  the  ground  to  practically  pre- 
vent the  possibility  of  being  injured  by  striking 
obstacles  between  the  rails. 

"Increased  speed  with  a  very  slight  increase  of 
power  will  result  by  the  use  of  the  33-inch  in- 
stead of  the  30-inch  wheel. 

"The  possible  speed  of  a  car  equipped  elec- 
trically is  measured  only  by  the  limit  of  safety. 
The  regulation  speed  in  the  majority  of  places  is 
twelve  miles  per  hour,  and  the  average  mileage 
per  car,  per  day,  about  115.  It  is  well-known 
that  upon  well  regulated  steam  railroads  the  loco- 
motives rarely  make  a  continuous  run  of  over 
100  miles  per  day  ;  and  considering  the  extraor- 
dinary care  that  is  given  to  them,  and  remember- 
ing in  the  same  connection  the  very  slight  degree 
of  care  given  to  the  average  electric  street  rail- 
way motor,  1  think  the  latter  is  entitled  to  a  very 
handsome  compliment  for  the  good  service  it 
gives  us ;  and  when  you  know  that  the  best 
average  mileage  that  can  be  made  by  a  car  pro- 
pelled by  the  Kentucky  horse  or  Texas  mule  is 
sixty  miles  per  day,  and  even  in  doing  this  it  is 
necessary  to  make  at  least  four  ckanges  per  day, 
I  think  you  will  admit  that  the  electric  railway 
motor  is  doing  most  admirable  service. 

"The  smallest  town  in  the  United  States 
which  has  an  electric  street  railway  in  operation 
is  Southington,  Conn.,  with  a  population  of 
5,400.  Two  cars  are  in  service  over  two  miles 
of  track,  and  the  average  daily  receipts  are  $9.00 
per  car.  The  largest  electric  railway  is  at  Bos- 
ton, Mass.  This  entire  system  comprises  284 
miles  of  track  ;  sixty  of  which  are  electrically 
equipped,  and  there  are  312  motor  cars  in  opera- 
tion. During  the  month  of  August,  they  had 
300  motor  cars  in  service,  making  a  total  mile- 
age of  384,700,000.  The  mileage  of  the  tow 
cars  was  59,948,000  ;  making  a  total  car  mile- 
age of  444,648,000.  From  August  10th  to 
August  1 6th,  700,000  passengers  were  carried  by 
these  cars  without  a  single  delay.  In  the  month 
of  September,  312  motor  cars  were  in  operation, 
making  a  mileage  of  343,466,000,  and  the  mile- 
age of  tow  cars  56,047,000,  making  a  total  car 
mileage  of  399, 5 1 3,000. " 

Mr  Bailey  gave  a  table,  showing  that  the 
average  electrical  horse  power  per  car  on  thf 
Boston  roads  was  4-  9  ;  cost  of  operating  per  car 
per  day,  $"-"3,  and  receipts  per  car,  per  da), 
$27.65. 

"Most  flattering  testimonials  have  been  re- 
ceived from  railway  companies  who  have 
adopted  the  electric  system,"  continued  Mr. 
Bailev,  "and  while  they  express  their  absolute 
satisfaction  with  the  new  motive  power  they  also 
state  that  the  earning  capacity  of  their  road  has 
been  materially  increased. 

"We  cannot  overlook  the  fact  that  there  are 
still  some  complaints  of  excessive  cost  for  repairs 
and  maintenance  of  the  electrical  apparatus,  but 
I  insist  that  the  responsibility  for  this  condition 
does  not  rest  altogether  with  its  manufacturers. 
The  managers  of  these  electric  roads  must  ap- 
preciate that  they  are  exacting  a  greater  mileage 
duty  of  their  motors  than  is  expected  of  the 
ordinary  railroad  steam  engine  and  under  con- 
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ditions  manifestly  more  unfavorable.  If  they 
will  admit  this,  and  see  to  it  that  their  tracks  are 
put  in  good  order  and  so  maintained,  and  the 
same  degree  of  care  and  attention  given  to  their 
motors  that  is  given  to  the  steam  engine,  I  am 
satisfied  they  will  have  little  to  complain  of. 

"Several  railway  companies  which  adopted 
the  cable  system  before  the  possibilities  of  the 
electric  system  were  fully  appreciated,  or  under- 
stood, are  now  seriously  considering  the  complete 
,  displacement  of  that  system  and  the  substitution 
of  electricity  in  its  stead. 

'•There  is  no  system  or  method  of  rapid  street 
transportation  that  is  so  universally  popular  as 
the  electric  system  ;  iis  wonderful  flexibility  is 
unparalleled  in  the  history  of  street  railways  : 
capable  of  moving  in  either  direction  with  equal 
facility  its  value  is  materially  enhanced  from  the 
stand-point  of  safety.  Its  first  cost  is  about  the 
same  as  for  the  animal  system,  and  considerably 
less  than  the  cable  system  Knowing  what  the 
possibilities  of  the  electric  system  are,  and  how 
cheaply  it  can  be  maintained  and  operated  under 
proper  conditions  I  think  we  will  see  street  rail- 
ways thus  equipped  in  many  towns  of  a  popula- 
tion not  exceeding  10,000  and  in  some  cases 
even  less,  and  at  a  period  not  very  remote. 

"I  have  previously  alluded  to  the  remarkable 
growth  of  the  electric  railway  business,  and 
given  some  reasons  for  it,  but  I  do  not  feel  that 
full  justice  has  been  done  to  the  pioneers — I 
mean  the  manufacturers  of  the  apparatus.  When 
you  consider  what  they  had  to  do,  and  what  they 
did  do  in  order  to  inspire  confidence  in  the 
undertaking,  I  think  you  will  all  agree  with  me 
that  they  have  merited  even  greater  success  than 
has  attended  their  efforts,  if  that  be  possible. 
Contracts  with  all  sorts  of  guarantees  were  made, 
long  trial  periods  were  given,  the  cost  of  main- 
tenance guaranteed  to  be  less  than  for  the  same 
number  of  cars  operated  by  animal  power,  the 
current  guaranteed  not  to  be  fatal  to  human  life, 
and  the  system  warranted  to  work  in  a  thorough- 
ly practical  and  successful  manner,  with  a  gen- 
eral and  sweeping  provision  that  in  case  of 
failure  in  any  of  the  guarantees  the  railway  com- 
pany could,  at  their  option,  throw  the  apparatus 
out  and  assess  the  electrical  company  any 
damages  which  they  had  sustained  by  reason  of 
the  alleged  experiment.  Was  there  ever  a  new 
industry  vouched  for  so  absolutely  by  its  pro- 
jectors ?  Had  the  electric  companies  been  less 
liberal  with  their  guarantees,  and  not  exhibited 
such  a  marked  degree  of  confidence  themselves, 
we  undoubtedly  would  have  been  able  to-day 
to  count  the  number  of  electric  railways  by  tens 
instead  of  by  hundreds,  for  it  is  but  a  short  time 
since  the  financial  wor'd  has  given  its  unquali- 
fied endorsement  to  the  system." 

In  closing,  Mr.  Bailey  predicted  that  within  a 
few  years  surface  and  elevated  tailwavs  operated 
by  animal,  cable  or  steam  power  would  be  num- 
bered with  the  events  of  the  past,  and  that  elec- 
tricity, would  claim  supremacy  in  the  broad 
realm  of  street  railway  transportation. 

THE  BOSTON  ELECTRIC  ROADS. 

The  annual  meeting  of  the  West  End  Street 
Railway  Company  was  held  in  Boston,  Nov. 
13th,  and  in  President  Whitney's  address  some 
very  interesting  statements  were  made  with 
reference  to  the  operation  of  the  road. 

"Our  experience  with  electricity  during  the 
last  year  "  said  he,  "  has  more  than  justified  the 
expectations  of  the  company  and  the  directors  as 
reported  to  the  stockholders  a  year  ago.  We 
find  that  wherever  electricity  is  put  in,  the  num- 
ber of  passengers  to  be  carried  increases  very 
largely,  showing  to  our  mind,  the  great  satisfac- 
tion that  the  electric  service  is  giving." 

On  the  lines  which  are  now  operated  by  the 
electric  system  but  which  were  last  year  operated 
by  horses,  the  increase  in  the  travel  this  year 
has  been  44  18  per  cent. 

President  Whitney  considers  at  great  length 
the  increased  travel  on  the  lines,  which  he  thinks 
is  due  to  the  favor  with  which    electricity    is 


regarded  by  the  people,  and  sees  the  necessity 
for  providing  for  the  greatly  increased  travel  in 
the  future. 

"I  have  no  question  at  all"  he  continues, 
"that  within  three  years  from  this  time,  we  shall 
be  called  upon  to  carry  from  30  to  50  per  cent, 
more  people  than  we  do  now.  If  our  travel 
is  growing  over  our  electric  s>  stems  at  the  rate 
of  10,  20,  30,  40  and  50  per  cent.,  it  seems  to  me 
absolutely  certain  that  within  three  years  we 
shall  be  called  upon  to  carry  from  30  to  50  per 
cent  more  of  people  on  the  surface.  What  shall 
we  do  with  them  ?  That  is  the  question.  Where 
shall  we  bring,  them  to  and  where  shall  we  leave 
them  ?  Is  there  any  more  room  on  Washington 
street  or  Tremont  street  to  put  cars  ?  Fifty  per 
cent,  more  of  people  means  from  175,000  to 
200, oco  people  more  a  day. 

Well,  what  are  you  going  to  do  with  them  ? 
It  is  physically  impossible  for  any  more  cars  to 
be  put  upon  these  streets  between  the  northern 
depots  and  Boylston  st. ;  between  Scollay  square 
and  Boylston  st.  it  is  physically  impossible  to 
put  any  more  cars.  And  the  result  will  be  that 
if  some  other  means  is  not  provided  by  which 
these  people  can  be  carried  to  and  fro,  stations 
must  be  established  at  each  end  of  the  city  and 
people  must  be  brought  to  those  points  and  left 
there.  We  must  establish  depots  similar  to  the 
steam  car  depots.  This  is  not  because  we  would 
not  do  otherwise,  for  we  would  be  willing  and 
glad  to  carry  these  people  further,  but  because 
it  is  physically  impossible  to  do  it.  You  cannot 
put  two  cars  in  the  space  where  one  only  can 
go  ;  and  that  is  all  there  is  to  the  problem.  The 
companv  must  face  another  year  the  problem  of 
carrying  30  per  cent,  more  people  over  its  elec- 
tric lines  than  it  did  last  year. 

Although  we  have  more  than  one  fifth  of  our 
lines  ready  for  the  overhead  wires  and  all  that 
sort  of  thing,  yet  for  the  want  of  power,  we  are 
running  only  about  one  fifth  of  our  system  by 
electricity.  Now  we  must  face  this  problem  of 
what  shall  be  done  with  these  cars  when  they 
get  down  town.  And  the  people  also,  must  face 
this  question.  It  cannot  be  left  for  the  railroad 
to  solve.  It  can  be  solved  only  in  one  of  two 
ways  These  two  ways  are  these  :  Either  the 
peop'e  must  be  content  to  stop  in  places  remote 
from  the  centre  of  the  city,  or  else  some  other 
way  must  be  provided  to  take  them  through. 

Well,  now,  realizing  all  these  facts,  desiring  to 
carry  this  community  as  far  and  as  well  as  we  can, 
desiring  to  give  the  communities  we  reach  the 
best  service  for  the  least  sum,  we  went  to  the 
legislature  last  year  and  asked  for  a  charter  for 
an  elevated  railroad.  A  charter  was  granted  and 
a  route  has  been  proposed.  I  have  given  this 
subject  a  great  deal  of  study.  Every  man  upon 
the  board  of  directors  has  done  likewise.  I  do 
not  know  of  any  route  but  one  upon  which  that 
road  can  be  built.  But  I  believe  that  if  the  city 
of  Boston  will  co-operate  with  the  road  and  will 
accept  the  proposition  which  we  have  made  in 
regard  to  it.  the  road  can  be  built  upon  that  line 
and  be  made  a  very  profitable  investment  for  the 
stockholders  I  do  not  know  of  any  other  route 
upon  which  the  road  can  be  built. 

I  know  that  the  elevated  road  is  the  only  pos- 
sible solution  of  this  transportation  problem  for 
the  city  of  Boston,  and  I  know  that  every  man 
who  will  examine  it  candidly,  free  his  mind  from 
cant,  and  look  at  the  whole  question,  will  say 
amen  to  the  proposition  of  the  West  End  road, 
because  there  is  no  other  way  by  which  this 
community  can  be  so  well  served  as  by  the  plan 
which  we  propose.  And  while  I  am  aware  that 
it  will  cost  a  large  sum  of  money  to  build  this 
road.  I  know  that  the  economies  that  will  be 
introduced  in  the  electric  system,  and  the  large 
increase  of  travel  that  will  come  with  these 
increased  facilities  will  fully  justify  the  stock- 
holders in  undertaking  it." 


ACCUMULATORS  IN  ENGLAND. 

The  Accumulator  Company,  44  Broadway, 
this  city,  has  received  a  letter  from  the  Foreign 
and  Colonial  Electrical  Power  Storage  Company, 
Limited,  of  London,  England,  regarding  the 
large  central  station  lighting  plant  at  Chelsea, 
England,  which  is  operated  by  accumulators. 
The  letter  is  an  interesting  one,  and  is  as  fol- 
lows : 

London,  E.  C. ,  Oct.  22,  1890. 

D.  H.  Bates,  Esq.,  Gen'l  Manager, 

Electrical  Accumulator  Co.,  New  York. 

Dear  Sir  :  I  have  pleasure  in  informing  you 
that  the  central  station  in  Chelsea  is  not  only 
giving  every  satisfaction  to  the  technical  staff, 
but  what  is  more  important  is  being  highly  appre- 
ciated by  the  consumers  in  the  neighborhood. 

The  point  I  presume  that  will  be  of  mest  inter- 
est to  you,  is  the  question  of  the  life  of  the  stor- 
age batteries  in  use.  These  are  all  of  the  L  31 
type,  and  you  will  be  happy  to  learn  th;it  no 
renewal  either  of  the  positive  or  negative  plates 
has  taken  place  with  any  of  the  batteiies,  even 
to  the  oldest,  which  was  brought  into  operation 
about  20  months  ago.  Yery  little  deposit  has 
accumulated  at  the  botton  of  the  cells,  although 
some  of  the  batteries  have  received  very  heavy 
work,  and  we  are  in  hopes  that  no  considerable 
renewal  of  positive  plates  will  arise  for,  at  any 
rate,  18  months  or  two  years. 

The  method  of  charging  the  batteries  in  series 
proves  to  be  an  exceptionally  good  one,  because 
every  cell  is  always  in  the  same  condition  as  its 
neighbor,  and  this  advantage  is  further  accentu- 
ated by  all  the  cells  of  the  main  batteries  being 
worked  to  the  same  extent,  and  for  the  purpose 
of  regulating,  counter  electromotive  foice  cells 
are  only  employed. 

You  can  rely  that  I  shall  have  from  time  to 
time  much  pleasure  in  giving  \ou  any  informa- 
tion that  you  may  write  for.  and  whenever  you 
or  your  representatives  happen  to  be  in  this 
country,  it  will  be  my  company's  best  pleasure  to 
show  you  the  station  in  operation. 

In  conclusion  I  would  mention  that  the  origi- 
nal capital  required  for  working  an  installation 
on  the  E.  P.S.  system  is  little  if  any  more  than 
by  any  other  good  system  with  similar  advan- 
tages.    I  am,  dear  sir,  faithfully  yours. 

The  Foreign  &  Colonial  Electrical 
Power  Storage  Co.,  Limited. 
Hubert  Mvsgrove,  Engineer. 


Self  Regulation. — Broadly  speaking,  the  self- 
regulating  motor  is  the  converse  of  the  self- 
regulating  dynamo  wound  for  constant  pressure. 


Equity  of  Rules. — The  grievance  of  ill- framed 
and  conflicting  fire  insurance  rules,  says  the 
British  Architect,  is  not  only  that  they  interfere 
with  the  carrying  out  of  the  work  in  the  manner 
best  suited  to  the  circumstances,  but  there  is 
difficulty  in  knowing  what  is  required.  By  in- 
sisting, or  appearing  to  insist,  on  a  certain  class 
of  material,  certain  conditions,  etc.,  in  one-case, 
and  passing  very  different  things  in  another,  there 
is  a  further  difficulty  in  not  knowing  what,  by 
chance  or  caprice,  they  may  accept.  Meantime, 
those  who  require  the  electric  light  and  know 
nothing  of  the  matter  are  still  further  bewildered, 
and  are  apt  to  choose  the  work  which  is  the 
least  expensive,  so  that  the  insurance  companies 
defeat  the  professed  object.  It  appears  from 
some  recent  correspondence  in  the  London 
Times,  that  of  ^^  offices.  10  offices  used  the 
Phoenix  rules,  10  others  have  their  own  special 
rules,  seven  deal  with  each  risk  as  it  arises,  six 
use  the  Institution  rules.  The  writer  of  the 
article  strongly  urges  that  the  rules  of  the  Insti- 
tution of  Electrical  Engineers,  with  perhaps  a 
few  additions,  be  accepted  by  all  the  fire  insur- 
ance companies. 

Catalogue. — The  Short  Electric  Railway  Com- 
pany, of  Cleveland,  Ohio,  have  just  issued  an 
elegant  catalogue.  The  cover  is  beautifully  and 
artistically  executed  in  raised  work,  and  bronzed. 
On  the  pages  are  excellently  printed  views  of 
Short  electric  cars  in  various  cities,  and  the  Short 
motor  complete,  and  in  parts,  is  well  illustrated. 
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LOW    SPEED     MULTIPOLAR    DYNAMOS 

AND  MOTORS  FOR  CONTINUOUS 

CURRENTS. 


BY    FRANK    A.     FERRET. 


The  many  practical  advantages  of  a  lower 
rate  of  speed  in  dynamo  electric  machinery 
have  long  been  recognized,  yet  until  recently 
few  attempts  have  been  made  to  secure  it.  The 
widespread  use  of  the  electric  motor  has,  how- 
ever, rendered  low  speed  a  feature  of  great  im- 
portance, in  that  it  so  greatly  simplifies  the  ap- 
plication of  the  machine  to  all  classes  of  work, 
in  most  cases  obviating  the  necessity  of  counter- 
shafting  or  similar  speed  reducing  mechanism. 

The  writer  is  aware  of  a  prevailing  opinion  that 
serious  difficulties  are  encountered  in  the  at- 
tempts to  manufacture  this  class  of  machines 
on  a  commercial  basis,  but  believing  the  diffi- 
culties to  be  surmountable  he  devoted  several 
years  to  a  careful  study  of  the  subject- with  the 
result  that  he  designed  a  type  of  machine  in 
which  he  believes  the  desired  end  is  attained 
without  the  introduction  of  any  element  of  dan- 
ger or  the  sacrifice  of  a  single  feature  essential 
to  a  thoroughly  practical  machine. 


FIG.     I. 

In  the  light  of  this  experiment  it  is  proposed 
to  consider  briefly  some  of  the  principles  which 
govern  the  action  of  multipolar  machines,  and 
to  demonstrate  that  the  obstacles  which  have 
heretofore  stood  in  the  way  of  low  speed  may 
be,  and  have  been,  overcome. 

The  prime  function  of  an  armature  conductor 
is  the  generation  of  an  electromotive  force,  the 
value  of  which  is  proportionate  to  the  number  of 
magnetic  lines  of  force  cut  by  it  in  a  given 
time.  Now  the  number  of  lines  cut  per  second 
is  dependent  upon  two  factors  (i),  the  total 
number  of  lines  of  force  in  the  magnetic  circuit, 
and  (2),  the  number  of  times  they  are  cut  per 
second  As  our  aim  is  to  generate  a  given 
E.  M.  F.  at  a  lower  speed  than  is  usual,  it  is 
evident  that  the  quantities  in  either  or  both  of 
the  iibove  faciors  must  be  increased.  In  the 
case  of  the  first  we  are  limited  by  the  saturation 
point  of  iron  which  prevents  our  indefinitely  in- 
creasing the  strength  of  the  magnetic  circuit 
without  adding  abnormally  to  the  weight  and 
size  of  the  machine,  and  even  were  it  possible 
to  do  this,  an  increased  exciting  current  would 
be  required  which  would  detract  directly  from 
the  total  efficiency.  We  turn,  then,  to  the  sec- 
ond factor,  and,  paradoxical  as  it  appears  at 
fir~t,  it  is  here  we  find  the  solution  of  the  prob- 
lem. How  are  we  to  cause  an  armature  con- 
ductor to  cut  a  given  number  of  lines  of  force  a 
greater  number  of  times  per  second  without  in- 
creasing the  speed?  In  the  ordinary  two-pole 
machine  the  armature  conductor  crosses  the 
magnetic  circuit  and  cuts  all  the  lines  of  force 
twice  during  a  complete  revolution,  viz.,  where 
they  enter  the  armature  core  at  one  pole  and 


where  they  leave  at  the  other.  Now,  if  we  so 
dispose  the  magnetic  circuit  as  to  cause  the 
lines  of  force  to  enter  the  armature  core  at  one 
point,  to  leave  it  at  another,  to  enter  it  again  at  a 
third  point  and  to  leave  it  at  a  fourth  it  is  obvious 
that  the  conductor  will  cut  all  the  lines  at  four 
points  in  each  revolution,  and  that  it  will  there- 
fore generate  the  same  E.  M.  F.  at  one-half  the 
original  speed.  If  we  increase  the  number  of 
poles  to  six  we  shall  obtain  the  same  effect  at 
one-third  the  speed,  etc.,  etc.  This,  then,  is 
the  principle  of  construction  by  which  we  secure 
low  speed. 

It  should  be  noted  that  we  do  not  increase  the 
number  of  lines  of  lorce  in  the  magnetic  circuit, 
we  do  not  add  to  the  turns  of  wire  in  series  on 
the  armature,  we  do  not  increase  the  amount  of 
either  copper  or  iron  in  the  entire  machine,  but 
we  simply  cause  the  armature  conductor  to 
cross  the  magnetic  circuit  as  often  in  one  revo- 
lution as  it  ordinarily  does  in  two  or  three  revo- 
lutions, as  the  case  may  be.  The  writer  wishes 
to  emphasize  these  points,  as  there  seems  to  be 
some  misunderstanding  in  regard  to  them.  We 
do  not  wind  an  armature  to  run  slowly,  but  we 
design  the  machine  tor  low  speed.  The  resist- 
ance of  our  armature  is  no  higher  than  that  of  a 
high  speed  machine  of  the  same  power,  its  cur- 
rent capacity  is  not  reduced,  in  lact,  as  we  shall 
see  later,  it  is  increased.  The  efficiency  is  no 
lower,  the  regulation  no  less  perfect,  and  the 
weight  and  bulk  no  greater.  We  see,  then,  that 
in  theory  the  multipolar  machine  is  perfect,  con- 
sequently if  any  difficulties  have  been  encoun- 
tered in  its  practical  operation  they  must  be  due 
to  some  faults  of  construction,  to  a  considera- 
tion of  which  the  attention  of  the  reader  is  now 
invited. 

If  we  take  as  an  example  a  motor  having  a 
six-pole  field,  and  imagine  the  same  in  action  we 
see  that  the  distribution  of  potential  is  such  as 
to  form  the  equivalent  of  three  ordinary  armature 
windings  on  the  one  ring  and  connected  to  the 
commutator,  which  has  three  times  as  many  seg- 
ments as  that  of  a  two-pole  machine.  Each  of 
these  windings,  i.  e.,  the  wire  lying  under  one 
pair  of  poles,  has  exactly  the  same  number  of 
turns  as  an  armature  of  a  two-pole  machine,  but 
of  smaller  wire,  and  carries  but  one-third  of  the 
total  current,  the  three  acting  together  in  mul- 
tiple. This  being  the  case,  any  relative  differ- 
ence in  the  strength  of  the  field  magnet  poles 
will  cause  an  unequal  distribution  of  potential 
and  current  in  the  armature.  This  is,  in  my 
opinion,  the  most  important  point  to  be  consid- 
ered in  the  designing  of  such  machines,  as  any  in- 
equality is  sure  to  cause  trouble. 

In  a  bi  polar  machine  there  is  one  path  for  the 
lines  of  force,  which  circumstance  insures  equal 
poles,  but  in  the  multipolar  type,  as  ordinarily 
constructed,  a  variation  in  the  magnetic  conduc- 
tivity of  any  part  of  the  circuit  will  cause  an  ine- 
quality. 

Fig.  i  represents  a  form  commonly  given  to 
multipolar  fields.  It  will  be  seen  that  an  inter- 
nal blow  hole  or  hard  spot  or  other  imperfection 
in  the  casting  at  A  would  choke  some  of  the  lines 
proceeding  from  B,  and  they  would,  therefore, 
flow  through  C  and  cause  a  difference  in  the 
strength  of  the  poles.  Cast  iron  should  there- 
fore be  excluded  from  the  magnetic  circuit, 
there  should  be  no  joints,  and  the  number  of 
magnetizing  coils  should  be  as  small  as  possible. 

Fig.  2  is  a  diagram  of  the  magnetic  circuit  of 
the  machine  designed  by  the  writer.  In  this 
construction  there  are  but  three  magnets,  each 
being  isolated  magnetically  from  the  others  ex- 
cepting through  the  medium  of  the  armature  core, 
and  completely  isolated  from  the  frame  work  of 
the  machine.  They  are  formed  of  plates  of  soft 
sheet  iron,  which  are  punched  to  the  required 
shape  and  strung  together  on  non-magnetic  bolts 
by  which  they  are  secured  to  their  supports.  A 
single  magnetizing  coil  forms  two  salient  poles, 
and,  as  each  magnet  is  built  of  a  large  number 
of  plates,  a  uniform  magnetic  conductivity  is  se- 
cured. By  this  method  of  construction,  all 
danger  of  any  inequality  in  the  strength  of  the 


poles  is  avoided,  and  a  magnetic  circuit  without 
joints  and  of  the  lowest  possible  resistance  is 
secured.  It  is  understood,  of  course,  that  in  all 
cases  the  number  of  ampere  turns  on  each  mag- 
net must  be  equal. 

In  proportion  as  we  decrease  the  "feet  per 
minute  "  we  increase  the  "  pounds  raised,"  or  in 
other  words,  the  mechanical  effort  or  torque  is 
greater  in  a  low  speed  than  in  a  high  speed  ma- 
chine. Extra  pains  should  therefore  be  taken  to 
secure  a  substantial  mechanical  mounting  for  the 
armature  upon  the  shaft,  and  also  for  the  wires 
upon  the  core.  The  armature  is  therefore  built 
up  on  eight  insulated  steel  bolts,  the  ends  of 
which  are  secured  to  non-magnetic  spiders, 
which  in  turn  are  keyed  to  the  shaft.  The  wires 
are  wound  in  longitudinal  channels  on  the  peii- 
phery  of  the  armature  core,  which  holds  the 
coils  rigidly  in  place,  and  entirely  prevents  that 
minute  shifting  of  the  wires  which  certainly  is 
the  cause  of  so  many  "break  downs"  and 
"  burn  outs  "  in  armatures.  The  driving  force 
in  a  motor  and  the  resisting  force  in  a  dynamo 
is  exerted  by  the  armature  conductors,  and  we 
should  always  provide  a  positive  mechanical 
connection  between  them  and  the  core  ;  faction 
does  not  suffice.     The  importance  of  this  point 


is  fully  understood  by  Kapp,  who  writes  "  In 
many  machines  the  friction  produced  by  the 
bindmg-hoops  is  alone  relied  on  to  carry  the 
wires  through  the  field ;  but  experience  has 
shown  this  to  be  insufficient.  Even  if  the  wires 
are  not  bodily  torn  off  the  armature  by  the  mag- 
netic resistance  of  the  field,  they  shift  and  work 
off  the  surface  of  the  core  ;  and  it  is  only  a  ques- 
tion of  time  when  the  insulation  will  be  destroyed 
and  the  machine  break  down." 

We  have  a  choice  of  two  methods  of  coupling 
the  armature  circuits  together  in  multiple,  one 
of  which  is  by  the  use  ol  six  brushes  distributed 
around  the  commutator  6o°  apart,  three  nega- 
tive and  three  positive,  and  the  other  consists  of 
a  system  of  cross  connections  in  the  armature 
or  commutator  which  connects  those  coils  which 
are  simultaneously  undergoing  the  same  induc- 
tion ;  these  in  a  six-pole  machine  are  situated 
120°  apart.  By  this  means  a  single  pair  of 
brushes  suffices  and  the>e  bear  on  the  commu- 
tator at  points  diametrically  opposite,  exactly 
as  in  a  two-pole  machine.  This  method  is  pre- 
ferred when  copper  brushes  are  used,  and  I  have 
in  use  a  simple  system  of  cross  connections  at 
the  back  of  the  commutator,  at  which  all  danger 
of  short  circuiting  is  avoided  ;  but  the  carbon 
brush  is  so  peculiarly  adapted  to  the  method 
first  described  that  it  forms  one  of  the  simplest 
and  most  reliable  means  of  commutation  that 
can  be  de\ised.  The  high  resistance  of  the 
carbon  bru-h,  as  ordinarily  constructed,  has 
prevented  its  universal  adoption,  but  the  con- 
struction of  this  machine  permits  the  use  of 
three  pairs  of  brushes,  each  pair  carrying  but 
one-third  of  the  total  current,  and  the  resistance 
is  greatly  reduced  by  reason  of  the  increased 
contact  surface. 

In  a  two-pole  machine  the  armature  current 
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is  equally  divided  between  two  circuits,  while 
that  of  a  six-pole  machine  splits  into  six.  This 
the  writer  considers,  in  most  cases,  an  advan- 
tage, as  the  current  carrying  capacity  is  in 
creased  by  reason  of  the  greater  surface  exposed 
to  radiation,  and  the  machine  will  consequently 
bear  a  greater  overload  without  injury,  while  the 
wire  is  not  so  large  as  to  be  unmanageable.  In 
many  machines  of  the  two-pole  t\pe  a  stranded 
armature  conductor  must  be  used  because  a  sin- 
gle wire  would  be  too  stiff  and  would  heat  too 
much  ;  to  a  multipolar  machine  these  troubles 
are  avoided. 

A  great  deal  has  been  said  and  written  in  re- 
spect to  the  difference  of  potential  that  should 
be  allowed  to  exist  between  adjacent  commuta- 
tor segments,  some  writers  having  advanced  er- 
roneous opinions  on  this  point  to  the  disparage- 
ment  of  multipolar  machines.  One  tells  us  that 
10  volts  should  be  the  limit  because  "  10  volts 
will  just  form  an  arc,"  while  another  puts  the 
limit  at  nineteen  volts  and  gives  the  same  rea- 
son. Now,  an  arc  has  to  be  started  or  ''drawn," 
and  the  only  time  this  can  happen  is  when  the 
brush  connects  two  adjacent  bars  as  they  pass 
under  it.  But  this  only  takes  place  at  the  so- 
called  neutral  points  where  the  difference  of  po- 
tential between  adjacent  bars  is  almost  nothing. 
Theoretically,  this  difference  of  potential  is  sim- 
ply the  product  of  half  the  total  current  and  the 
resistance  of  the  coil  connected  to  the  two  bars. 
We  see,  therefore,  that  we  should  not  take  for  a 
basis  of  calculation  the  average  difference  of 
potential  between  adjacent  bars  for  the  reason 
that  the  E.  M.  F  of  each  coil  is  continually  vary- 
ing from  zero  to  maximum  and  down  to  zero 
again  A  very  clever  description  of  this  action 
will  be  found  in  the  fourth  chapter  of  S.  P. 
Thompson's  "Dynamo  Electric  Machinery," 
together  with  the  method  used  in  determining 
it,  and  I  recommend  a  perusal  of  this  to  the 
writers  referred  to. 

In  a  machine  wound  for  220  volts  and  having 
twenty-two  coils,  acting  in  series,  we  do  not 
find  a  unif  .>rm  difL  rence  of  potential  of  ten  volis 
between  aljacent  commutator  bars,  but  those 
coi  s  which  are  passing  the  poles  are  generating 
fifteen  or  twenty  volts,  while  those  in  the  neutral 
zone  are  generating  practically  nothing.  In  some 
of  the  most  widely  used  closed  coil  machines 
in  this  country  the  aveage  difference  of  poten- 
tial between  adjacent  segments  is  far  greater 
than  the  limits  given  by  the  above  mentioned 
w.iter.  In  one  of  these  it  is  twenty  seven  volts, 
in  another  fifty  volts,  and  in  others  it  is  still 
higner.  Yet  these  machines  give  no  trouble 
whatever.  Let  me  not  be  undeistood  to  favor 
the  use  of  a  small  number  of  commutator  sec- 
tions, I  simply  wish  to  show  that  no  one  is 
limited  to  ten  or  to  nineteen  vo'ts.  average  po- 
tential difference  between  adjacent  bars.  In  the 
machines  of  my  own  design  which  I  have  par- 
tially described,  the  number  of  sections  in  the 
co  nmutator  is  ninety-six,  of  which  sixteen  act 
in  s  rics.  At  an  E  M.  F.  of  220  volts  they  average 
therefore  13^  volts  each,  and  500  volts  total  E. 
M.  F.  they  will  average  31^  volts. 

As  beaing  upon  some  of  the  statements  which 
I  have  made  I  present  the  following  details  of 
my  ten  and  twenty  H.  P.  machine  which  fairly 
represent  them  all. 
Ten  H.  P.  220  Volt  Motor, 

Speed  600  revolutions  per  minute 

Weight,  900  lbs. 

Resist  ince  of  armature,   .19  ohms, 

Resistance  of  shunt,     175  ohms. 
Twenty  H.  P.  tio  Volt  Dynamo  (Compound), 

Speed  600  revolutions  per  minute. 

Weight.  1,300  lbs. 

Re-istance  of  armature,  .029  ohms. 

Resistance  of  shunt,   26  ohms. 

Resistance  of  series  coil,  .007  ohms. 
It  will  be  seen  that  a  low  speed  multipolar 
machine  is  not  necessarily  a  heavy  one,  but  that 
on  the  contrary  it  may  be  made  very  light.  The 
writer  has  recently  built  several  twenty-five  H. 
P.  series  wound   motors  which  weighed    1,300 


lbs.  each  and  ran  at  a  speed  of  500  revolutions 
per  minute.  If  one  of  these  were  so  wound  as 
to  run  at  1,000  revolutions  per  minute,  it  would 
develop  fifty  H.  P  and  weigh  only  twenty-six 
pounds  per  H.  P.  For  traction  purposes  these 
motors  are  designed  to  run  as  slow  as  450  re- 
volutions per  minute  and  weigh  about  seventy 
pounds  per  H.  P. 

In  regard  to  their  practical  operation,  I  will 
simply  say  that  the  first  machines  which  were 
constructed,  a  year  ago,  have  been  in  constant 
and  satisfactory  use  ever  since  and  they  have 
proved  themselves  to  be  in  every  respect  the 
equals  of  the  high  speed  machine. 

EASTERN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Nov.    20,  1890. 

A  movement  is  on  foot  among  Brockton  citi- 
zens for  the  taking  of  stock  by  people  there  in 
the  Economic  Electric  Supply  Co.,  which  has 
been  established  a  year  or  so. 

There  are  indications  that  the  electric  road 
from  Rockland  to  Camden,  Me.,  will  be  built. 
The  streets  are  being  surveyed  for  that  purpose, 
and  Hon.  Frank  Jones  is  said  to  be  interested. 

The  association  of  the  electrical  engineers  in 
the  Lynn  factory,  which  was  such  a  useful  orga- 
nization last  winter,  will  renew  its  meetings  as 
soon  as  proper  quarters  can  be  found. 

The  officers  of  the  Whitman  Electric  Road 
Company  will  oppose  the  granting  of  the  fran- 
chise to  the  Hatherly  Street  Railway  Co  ,  of 
Rockland  and  Abington.  This  applies  only  to 
the  granting  of  that  portion  of  the  franchise 
which  allows  the  Rockland  company  a  location 
here. 

The  Electric  Light  Co.,  at  Amesbury,  has  just 
put  in  a  new  200  horse  power  engine,  which  will 
more  than  double  their  present  motive  power. 
A  new  incandescent  machine  of  500  lights  will 
also  be  put  in.  The  electric  cars  of  the  New- 
buryport  and  Amesbury  railroad  are  now  sup- 
plied with  power,  as  well  as  several  factories  in 
the  vicinity. 

The  Quincy  and  Boston  Street  Railway  Com- 
pany held  a  meeting  of  its  stockholders  yester- 
day, and  voted  to  increase  the  capital  stock  from 
$50,000  to  $100,000.  It  is  intended  to  improve 
the  roadbed  of  this  electric  road  in  order  to  stand 
the  wear  of  heavier  traffic,  having  been  operating 
in  part  over  a  line  originally  constructed  for 
horses. 

The  Selectmen  of  Methuen  gave  a  hearing  in 
the  town  hall,  Nov,  12th,  on  the  petition  of  the 
Merrimac  Valley  Street  Railway  Co.,  to  use  elec- 
tricity as  a  motive  power  for  its  cars  within  the 
limits  of  the  town.  The  corporation  was  repre- 
sented by  President  Ferguson,  Directors  Eaton 
and  Oswald,  with  Superintendent  Morton  A 
petition  was  received  from  the  N.  E.  Telegraph 
and  Telephone  Co.,  remonstrating  against  grant- 
ing the  company  the  right  to  use  the  single  trol- 
ley system,  which  was  claimed  would  injure  the 
telephone  service.  The  Selectmen  will  render 
their  decision  Saturday,  when  the  petition  of  the 
railway  company  will  probably  be  granted. 

Many  of  the  people  who  see  the  experimental 
car  running  at  the  Thomson-Houston  Works, 
Lynn,  do  not  realize  one  of  the  great  benefits 
that  the  public  will  derive  from  the  conduit  sys- 
tem of  running  cars  if  it  can  be  made  successful. 
One  of  ihe  worst  features  to  the  pub'ic  in  the 
overhead  system  is  the  great  noise  that  is  made 
when  the  car  is  in  motion.  As  the  new  car 
come«  down  Federal  street  and  turns  into  West- 
ern avenue,  the  only  thing  that  is  h<ard  is  a 
little  squeak  as  the  car  turns  the  toner.  If  this 
experiment  works  sncces  fully  it  looks  as  if  cit- 
ies will  not  only  be  rid  of  the  uns'ghily  overhead 
wires,  which  are  now  a  necessity,  but  will  also 
be  rid  of  the  unpleasant  noise. 


An  adjourned  hearing  before  the  Beverly  select- 
men on  the  petition  of  the  Naumkeag  street  rail- 
road to  extend  its  trolley  system  to  Beverly  was 
held  in  the  town  hall  last  Friday.  Many  of  the 
citizens  opposed  the  trolley  system  on  account 
of  the  danger  which  they  claimed  threatened 
life  and  limb.  The  storage  sy>tem  was  advocated, 
and  nearly  all  the  people  showed  the  strong  op- 
position to  the  overhead  system. 

At  Hyde  Park  last  week,  a  gang  of  Western 
Union  employes  was  engaged  in  setting  new 
poles  near  the  O.  C.  depot,  and  had  got  one  pole 
raised  as  the  3  o'clock  express  came  around  the 
bend.  Every  one  present  was  horrified  to  see  the 
pole  fall  across  the  tracks  in  front  of  the  engine, 
lames  McKeever,  one  of  the  pole  men,  ran  to 
the  small  end  of  the  pole  to  throw  the  bioken 
cross-arm  off  the  track.  He  was  hit  by  the 
engine,  hurled  to  one  side  and  kil'ed  instantly, 
several  of  the  other  men  had  narrow  e>capes  and 
some  were  severely  bruised.  No  one  seemed  to 
know  how  it  happened  that  the  po'e  got  beyond 
the  control  of  the  men.  Deceased  'eaves  a 
widow  and  children  in  Nova  Scotia. 

The  principal  assessors  of  Lowell  gave  a 
hearing  in  the  Board  of  Aldeman  chamber,  Fri- 
day morning,  on  the  petition  of  the  directors  of 
the  Erie  Telephone  Company  that  an  abatement 
be  made  of  the  taxes  assessed  on  the  directors 
in  1889.  The  claim  of  the  directors  is  that  they 
are  not  the  owners  of  all  the  shares  credited  to 
them,  and  that  the  property  of  the  company  is 
assessed  in  the  States  where  business  is  being 
done.  These  States  are  Ohio,  Arkansas,  Min- 
nesota, Texas,  Wisconsin  and  Dako'a.  It  is 
believed  that  the  issue  involved  in  this  assess- 
ment will  be  carried  to  the  Supreme  Court  <  f 
Massachusetts.  The  valuation  placed  on  the 
shares  he!d  by  the  directors  and  trustees  is 
$176,000,  and  the  tax  called  for  from  e  ich  trustee 
is  $2,576. 

In  the  proposed  underground  condu  t  of  the 
Western  Union  Telegraph  Co. ,  four  lines  of  ihree 
inch  pipe,  each  containing  sixty  conductor 
cables,  will  run  from  the  office  of  the  company, 
109  State  street,  to  the  Albany  and  O.  C.  D<  pot. 
One  pipe  line  will  run  to  the  N.  Y.  and  N  E. 
railroad  station,  and  another  to  the  Shoe  and 
Leather  Exchange,  in  Bedford  street.  Six  years 
ago  the  company  built  and  has  since  used  success- 
fully a  conduit  for  their  trunk  lines  to  the  Eastern 
railroad,  and  the  present  conduit  s  to  carry  out 
a  scheme  of  connecting  the  pole-line  locations, 
as  they  approach  the  city  from  east  and  west, 
with  the  main  office,  thus  reducing  to  a  mini- 
mum the  liability  of  their  new  lines  becoming 
inoperative  in  case  of  fire  or  other  di-aster.  The 
whole  is  under  the  direction  of  Mr.  Thos.  Roche, 
Superintendent  of  the  Western  Union  Co.,  and 
the  details  of  the  electric  work  are  intrusted  to 
Mr.  J.  W.  Larish,  the  electrician  of  the  com- 
pany. The  plans,  which  are  very  complete  in 
detail,  were  furnished  by  D.  W.  Hyde,  Civil 
Engineer,  of  Boston. 

The  Thomson  Electric  Welding  Company  has 
just  perfected  a  machine  which  will  have  a  large 
sale  as  a  welder.  It  is  so  built  that  by  means  of 
a  series  of  interchangeable  clamps  it  will  be 
adapted  to  a  great  variety  of  work.  It  can  there- 
fore be  used  by  many  small  manufactures,  who 
could  not  afford  to  put  in  large  plants.  It  will  be 
especially  useful  in  machine  shops,  repair  shops, 
railway  car  shops,  carriage  and  wagon  works, 
shipyards  or  anywhere  where  welding  of  a  greater 
variety  than  quantity  is  now  done  by  the  old 
forge  method.  There  are  three  sizes,  welding 
sections  from  five  square  inches  to  srrall  lods. 
Bv  shifting  the  clamps,  it  can  be  adapted  to  all 
sorts  of  works.  The  Welding  company  is  receiv- 
ing many  duplicate  orders  for  plants,  sent  by 
concerns  already  using  them  In  each  case  they 
are  for  larger  plants.  A  recently  perfected  ma- 
chine is  for  welding  axes,  the  dull  iron  or  sieel 
blade.  This  class  of  work  will  demand  several 
hundred  thousand  welds  yearly.  The  Weed 
Sewing  Machine  Company  of  Hartford,  on  Wed- 
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nesday  ordered  another  plant  for  welding  bicycle 
tires  The  Edison  company  have  just  ordered 
three  more  machines  for  their  Schenectady  fac- 
tories. The  Okonite  company  of  Passaic,  N.  J., 
which  now  has  three  machines  in  operation,  has 
ordered  three  more.  The  Welding  company  now 
has  three  months'  work  ahead  Lieut.  Woods' 
shell  welding  machine  has  been  perfected  and  is 
now  ready. 

Rudolph  M.  Hunter  has  patented  an  electric 
railway,  covering  the  track-rails,  a  line  of  poles 
or  supports  arranged  along  the  line  of  tracks,  a 
supply-conductor  also  supported  on  the  polts  or 
supports  and  electrically  connected  at  intervals 
wi  h  the  working-conductor,  an  electric  genera- 
tor for  suppl)  ing  current  to  the  supply-conductor, 
a  suspended  electric  wo  king  conductor  sup- 
ported by  said  poles  or  supports  at  an  elevation, 
a  car,  an  electric  motor  mechanically  connected 
with  axle  to  propel  said  car,  a  moving  current- 
collector  carried  by  the  car  and  making  a  travel- 
ing contact  with  the  working  conductor  and  an 
electricat  connection  between  the  collector  and 
motor.  W.  J.  P. 

NEW  YORK  NOTES. 


WESTERN  NOTES. 


A  contract  was  made  on  Nov.  1 8th  with  the 
Edison  Illuminating  Company,  for  the  lighting 
of  the  City  Hall  dome  by  electricity. 

J.  H.  Mason,  electrical  manufacturer,  of 
Brooklyn,  N.  Y.,  who  makes  small  electric  light 
plants  a  specialty,  repoits  that  he  has  done  more 
business  in  the  last  month  than  during  the  entire 
previous  year.  His  primary  battery  is  meeting 
with  a  very  large  and  satisfactory  sale. 

Architecture  and  Building,  of  Nov.  15,  pub- 
lished a  large  lithograph  showing  the  hall  and 
staircase  of  the  new  hou>e  of  Mr.  A.  S.  Hibbard, 
General  Superintendent  of  the  American  Tele- 
phone and  Telegraph  Company,  in  Morristown, 
N.  J.  The  finish  of  the  room  is  of  the  Colonial 
style,  and  the  appointments  are  of  elegant  de- 
sign, showing  that  the  owner  of  the  house  is  a 
man  of  refined  tastes. 

One  of  the  novelties  to  be  seen  in  the  store  of 
Alexander,  Barney  &  Chapin,  20  Cortlandt  street, 
is  an  electric  cigar  lighter  of  artistic  design.  It 
represents  a  male  and  female  figure  bending  for- 
ward, in  the  act  of  giving  a  light.  The  cigar- 
ettes (which,  of  course,  are  metal),  held  in  the 
hands  of  the  figures  are  in  close  proximity,  so 
that  by  applying  the  alcohol-saturated  torch  to 
the  two  points  formed  by  the  ends  of  the  cigar- 
ettes the  circuit  is  closed  and  the  torch  is  fired. 
The  affair  is  very  ornamental  and  attracts  a 
good  deal  of  attention. 

At  Old  Christ  Church,  35th  street  and  5th  ave- 
nue, is  on  exhibition  a  large  painting  represent- 
ing the  "  New  Ideal  of  the  Christ."  The  picture 
is  illuminated  by  a  32  c.p.  light  supplied  by  a 
battery  of  Mason's  No.  11  cells.  From  twelve 
to  twenty  cells  are  used  according  to  the  amount 
of  light  required.  From  the  centre  of  the  dome 
of  the  building  is  suspended  another  light  at  a 
height  of  120  feet,  also  supplied  by  the  same 
battery,  and  it  illuminates  the  floor  of  the  church 
with  sufficient  light  to  read  by.  The  object  of 
placing  the  light  so  high  is  to  prevent  reflection 
on  the  picture.  This  battery  plant  is  giving  ex- 
cellent satisfaction,  and  is  an  instance  of  the 
convenience  and  flexibility  of  this  system  of 
lighting.  R.  J.  G. 

Combined  Lamps. — Arc  lamps  are  sometimes 
placed  in  series  with  groups  of  incandescent 
lamps.  In  such  cases  the  current  strength  of 
each  group  and  that  of  each  arc  lamp  must  be 
the  same. 

Sudden  Death  of  a  Well-known  Teleg- 
rapher.—  Mr.  Thomas  G.  Kennedy,  a  well- 
known  old-time  telegrapher,  dropped  dead  on 
the  20th  inst.,  of  apoplexy.  He  was  for  many 
years  one  of  the  night  chief  operators  and  was 
held  in  high  esteem  by  all  who  knew  him. 
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Mr.  C.  II.  Cone  has  gone  out  of  town  on  a 
somewhat  extended  business  trip,  and  will  be 
away  several  weeks. 

The  Belding  Motor  and  Manufacturing  Com- 
pany of  this  city  has  increased  its  capital  stock 
from  $1,000,000  to  $2,000,000. 

The  Calumet  Electric  Street  Railway  Com- 
pany, located  in  this  city,  has  filed  certificate  of 
increase  of  capital  stock  to  $500,000. 

Mr.  C.  B.  Hanna,  general  agent  of  the  Car- 
penter-Nevens  system  of  electric  car  heating,  is 
in  the  city  in  the  interests  of  that  system  and 
will  make  some  tests  within  a  few  days. 

Storage  Battery  Traction  in  Chicago. — The 
first  exhibition  of  the  application  of  storage 
batteries  to  the  propulsion  of  a  street  railway  car 
given  in  Chicago  was  on  Saturday,  Nov.  2 2d, 
when  Mr.  Hood  of  the  Accumulator  Company 
took  a  party  of  some  twenty-eight  gentlemen 
over  a  portion  of  the  North  Chicago  Street  Rail- 
way Company's  line  in  a  car  equipped  with  the 
Edco  System.  The  line  over  which  the  car  was 
run  was  on  Clark  street  from  Dewey  Court  north 
to  Lawrence  avenue,  a  distance  of  3^  miles. 
The  trip  out  was  run  in  17  minutes  and  the  re- 
turn made  in  13  minutes.  The  car  was  driven 
by  two  15  H.  P.  motors,  eighty-eight  23  M.  cells 
furnishing  the  current.  These  eels  weigh  about 
40  lbs  each.  The  car  is  lighted  with  three  in- 
candescent lamps  in  the  inside  and  one  over 
each  platform  on  the  outside,  and  is  provided 
with  two  electric  headlights.  On  the  car  were 
the  following  gentlemen  :  E.  H.  Sheafe,  C.  D. 
Etnyre  and  S.  B.  Wadsworth,  of  the  firm  of  E. 
H.  Sheafe  and  Company  of  Council  Bluffs.  Iowa ; 
J.  M.  Roach,  superintendent;  J.  Miller,  chief  en- 
gineer and  F.  L.  Thready,  general  manager,  of 
the  North  Chicago  Street  Railway  Company ; 
C.  B.  Hanna,  general  agent  of  the  Carpenter- 
'Nevens  system  of  electric  car  heating,  Minne- 
apolis, Minn.  ;  L.  F.  Ziegler  of  Chicago,  and 
the  following  representatives  of  the  press  :  E.  V. 
Cavell  and  S.  L.  K.  Monroe  of  the  Street  Railway 
Gazette,  F.  K.  Bauerlien  of  the  Chicago  Tribune, 
L.  E.  Torrey,  W.  F.  Collins,  D.  B.  Dean,  J.  B. 
O'Hara,  and  F.  M.  Ireland  of  the  Electric  Age. 
The  trip  was  an  enjoyable  one,  the  car  voted  a 
success,  and  Mr.  Hood  received  the  thanks  of 
all  concerned.  The  officials  of  the  North  Chi- 
cago Street  Railway  Company  seem  especially 
gratified  with  the  result  of  the  test. 

Columbus  Street  Railway  Convention.  A  feat 
of  journalistic  enterprise  was  that  exhibited  by 
the  Street  Railway  Gazette,  of  Chicago,  this  week, 
in  connection  with  the  convention  held  at  Co- 
lumbus, O.  The  Gazette  chartered  the  private 
car  "Baca,"  and  took  down  to  the  convention  a 
number  of  delegates  from  this  city,  over  the 
Chicago  and  Erie  and  the  Hocking  Valley  Rail- 
road. Many  of  these  gentlemen  would  proba- 
bly not  otherwise  have  attended  the  convention, 
and  the  Gazette  therefore  earned  the  thanks  of 
all  present  for  contributing  so  largely  to  make 
the  convention  a  glittering  success.  The  follow- 
ing gentlemen  formed  the  party  :  A.  H.  Eng- 
lund,  of  the  Electric  Merchandise  Company  ;  C. 
K.  Harding,  President  of  the  Harding  Electric 
Railway  Company,  of  Atlantic,  la. ;  Payson  K. 
Andrews,  western  selling  agent  of  the  J.  G. 
Brill  Company,  Philadelphia ;  D.  F.  Morras, 
western  agent  of  Millican  Bros.,  New  York  ;  W. 
J.  Cook,  vice-president  of  the  Maguire  Manu- 
facturing Company ;  R.  M.  Johnson,  selling 
agent  of  the  Northern  Car  Company,  of  Minne- 
apolis, and  the  following  gentlemen  represent- 
ing the  street  railway  and  electrical  press  :  D. 
B.  Dean,  western  manager  of  the  Electrical  Re- 
view ;  John  M.  Reynolds,  proprietor  of  the  Na- 
tional Car  Builders'  Supplement ;  J.  B.  O'Harra, 


associate  editor  of  the  Western  Electrician ;  W. 
F.  Collins,  western  manager  of  the  Electrical 
Engineer,  and  S.  L.  K.  Monroe,  manager,  and 
E.  V.  Cavell,  editor  of  the  Street  Railway  Gazette. 
Mr.  Cavell  acted  as  quartermaster  of  the  expedi- 
tion, and  all  the  gentlemen  of  the  patty  are  en- 
thusiastic in  mentioning  this  item.  Mr.  C.  B. 
Hanna,  of  Minneapolis,  was  to  have  accompan- 
ied the  party,  but  was  unfortunately  detaimd  at 
Pittsburgh.  The  car  left  Chicago  Tuesday 
evening  at  7.45,  and  returned  on  Friday  morn- 
ing. At  Columbus  a  banquet  was  gi\en  the 
delegates  at  the  Columbus  Club,  twenty-six 
plates  being  laid.  The  banquet  was  an  elabo- 
rate affair,  a  number  of  happy  speeches  were 
made,  and  everybody  left  Columbus  with  the 
opinion  that  they  had  had  a  glorious  time.  The 
gentlemen  to  whom  the  courtesy  of  the  Street 
Railway  Gazette  was  extended,  will  not  soon 
forget  the  pleasant  time  they  had. 

_____  F-  M-  h 

ELECTRICAL  SOCIETIES. 


In  the  Department  of  Electricity,  of  the  Broc  k- 
lyn  Institute,  on  Friday  evening,  Nov.  28th,  an 
exhibit  will  be  made  of  telegraphic,  telephonic, 
and  phonographic  instruments  and  appliances, 
by  members  and  other  electricians.  The  exhi- 
bition will  be  held  at  67  Schermerhorn  street. 

The  Franklin  Club  is  the  name  of  a  prosper- 
ous society,  composed  of  young  men,  in  New- 
ark, N.  J.  The  object  of  the  club  is  to  carry  on 
experimental  work  in  physics,  chiefly  in  elec- 
tricity. The  club  has  been  in  existence  about  a 
year,  and  its  rooms  are  at  the  corner  of  Bloom- 
field  and  Belleville  avenues. 


FOREIGN  NOTES  OF  INTEREST. 

The   trunk  telephone  wire  between  Cologne 
and  Coblenz  is  now  completed. 

The  British  Postal  authorities  will  connect  the 
Island  of  Crete  with  Benghazi  with  a  submarine 
cable. 

The  following  figures  with  regard  to  the  posi- 
tion of  the  electric  light  in  Switzerland  are  gath- 
ered from  a  recently  published  table.  The  total 
number  of  installations  at  the  end  of  1889  was 
351,  of  which  11  only  were  central  stations.  Of 
the  340  isolated  plants  no  less  than  182  or  51 
per  cent.,  were  in  mills  or  factories  of  various 
descriptions.  The  number  of  dynamos  running 
at  the  end  of  last  year  was  408,  having  a  total 
output  of  5. 150  kilowatts,  or  an  average  of  12.6 
kilowatts  each  ;  these  machines  supplied  51,155 
incandescent  and  845  arc  lamps.  The  eleven 
central  stations  are  those  at  Aussersihl,  Brunnen, 
Faido,  Geneva,  Interlaken,  Lausanne,  Leukbad, 
Lucerne,  Martigny,  Meyringen,  and  Vevey-Mon- 
treux.  The  stations  at  Biunnen,  Lucerne,  and 
Vevey-Montreux  are  on  the  alternate-current 
transformer  system,  the  others  emplo)ing  the 
continuous-current  system.  Power  is  derived  in 
177  cases  from  turbines,  in  138  cases  from  steam 
engines,  in  32  cases  from  gas  engines,  in  4 
cases  from  electric  motors.  Besides  these  in- 
stallations there  are  24  transmission  of  power 
installations,  7  electro  motor  stations,  and  41  ac- 
cumulator installations.  The  power  transmitted 
varies  from  2  to  280  horse  power,  and  the  dis- 
tance from  .05  to  10  kilometres.  The  number 
of  machines  is  76  and  their  capacity  1,714  kilo- 
watts. The  electric  tramway  at  Vevey-Mon- 
treux, 10.6  kilometres  long  with  7  motor  cars, 
and  the  electric  rope  railway  on  theBiirgenstock 
are  included. 

Trade  Notes. — Messrs.  Chas.  A.  Schieren  „ 
Co.,  of  this  city,  have  just  furnished  the  Louis- 
ville Cotton  Mills  Louisville,  Ky.,  with  89  feet 
of  32-inch,  three-ply,  Patent  Perforated  Electric 
Belt.  This  is  a  very  heavy  belt  for  the  ptrfora- 
ted  style.  The  demand  for  this  belt  is  con- 
stantly growing,  and  all  users  of  it  have  discov- 
ered its  merits,  and  speak  in  the  highest  terms 
of  it. 
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THE    ELECTRIC    AGE. 


VARIATION  OF  ELECTROMOTIVE  FORCE 
WITH  TEMPERATURE. 


A  new  apparatus — or,  perhaps,  more  correctly 
speaking,  a  new  method  by  means  of  which  the 
seat  of  the  variation  of  electromotive  force  with 
variation  of  temperature  may  be  examined,  says 
the  London  Electrical  Review,  has  been  devised 
by  a  German  physicist,  A.  Gockel.  It  consists, 
in  its  essential  features,  as  follows  : 

Foar  cells  are  taken  and  placed  at  the  corners 
of  a  rectangle  ;  these  are  joined  up,  according 
as  they  are  required,  along  the  sides  of  the  rec- 
tangle by  means  of  siphons,  and  filled  with  cer- 
tain electrolytes. 

The  cells  at  one  pair  of  adjacent  corners,  for 
examp'e,  contain  a  solution  of  zinc  sulphate, 
and  are  provided  with  zinc  electrodes,  whilst  the 
other  pair  of  cells  contain  a  solution  of  copper 
sulphate  with  copper  electrodes. 

It  is  obvious  that  this  arrangement  gives,  prac- 


ticallv,  two  Daniell  cells,  one  of  which  can  be 
warmed  in  a  water  bath,  whilst  the  other  re- 
mains cold,  the  necessary  connection  being 
made  by  means  of  the  siphons. 

By  suitable  combination,  the  temperature  co- 
efficients of  the  different  contacts  may  be  deter- 
mined. Gockel  shows  that  from  these  coeffi 
cients  the  temperature  coefficient  of  the  whole 
galvanic  element  may  be  calculated  by  summa- 
tion. 

It  is  stated  that  the  agreement  between  direct 
experiment  and  calculation  is  fairly  satisfactory, 
and  this  assertion  will  give  confidence  to  other 
observers  who  may  be  inclined  to  experiment 
with  this  apparatus. 

Correction. — In  the  description  of  the  electrical 
plant  in  the  World  building,  published  in  the 
issue  of  Nov.  19,  an  error  was  made  in  giving 
the  name  of  the  company  supplying  the  wire. 
The    name    "  New  York  Safety    Insulated  Wire 


Company"  was  used,  when  it  should  have  been 
'  New  Vork  Insulated  Wire  Company,"  who  are 
the  manufacturers  of  the  well  and  fivorably  known 
Grimshaw  "  White  Core  "  wire. 

Switzerland. — Some  interesting  statistics  are 
given  on  another  page  concerining  electric  light- 
in,'  in  Switzerland.      More  than  one-half  of  the 
al   power  used    for  running  the   dynamo  is 
obtained  from  turbines 

A  GIRL  WORTH  HAVING. 

A  few  weeks  ago  I  read  in  your  paper  Mr.  More- 
head's  experience  in  the  Plating  Business,  in  which  he 
cleared  $167  85  in  a  month  ;  but  I  beat  that  if  I  am  a 
girl.  I  sent  as  he  directed  and  got  a  Plater,  and 
cleared  $208  17  in  one  month.  Can  any  of  your  readers 
beatthU?  You  can  get  spoo is,  forks  or  jewelry  to  plate 
at  everv  house.  Send  $3  *o  w  H  Griffith  &  Co., 
Zane!-ville,  O..  and  they  will  send  you  a  Plater,  and 
you  can  make  money  enough  in  three  hours  to  pay  for  it. 
or  address  them  for  circular*.  There  is  plenty  of  work 
to  do  in  both  city  and  countrv:  then  why  should  any 
person  be  poor  or  out  of  employment  with  such  an  op- 
portunity at  hand-  I  hope  my  experience  will  help 
others  as  much  as  Mr.  Moorehead's  did  me. 

Laura    B. 


THIS    SPACE 


RESERVED   FOR  THE 


Duralite  Company, 


No.  85  WATER  ST. 


BOSTON,  MASS. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters 


BUSINESS  NOTICES. 

Advertisements  under  this  head  not 
occup.viujjover  one-half  inch  of  space, 
$1.00  per  each  insertion. 

FOR  SALE. — A  second-hand  No.  2  Caligraph, 
regular  kev  board,  in  good  order,  cash  540.00 
Address  Caligraph,  Electmc  Age  orfice.  World 
Building,   City. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 

Weston  Electrical  Instrument  Co., 

nd  for  Illustrated    Catalogue.  114  &  116  William  St.,   NEWARK,  N.  J. 


Situation  Wanted  by  an  experi- 
enced electrician,  who  is  capable  of 
taking  care  of  a  central  station  plant 
of  any  capacitv.  Address  SITUA- 
TION WANTED,  Electric  Age,  NY. 


HAROLD  BINNEY.  E.  E.     PATENTS. 

Late  Asst.  Kxaminer  of  Electricity,  U.  S.  Patent 
Office,  now  with  l.ilberl  71  m  PI  )  mplon.  Coun- 
sellor at  Law  in  Patent  Cases,  245  Broadway,  N-  Y. 

Patents    piocnred,    litigated    and   their   validity    ex- 
amined.    Inventions  theoretically  and  practically  inves- 
tigated.   Referring,  by  permission,  to  the  Editors  ol  this 
,  j  'urnal. 


Telegraph  Poles 


The  Writing  Telegraph  in  Canada, 

THE  WRITING  TELEGRAPH 
COMPANY,  of  57  Murray  Street,  X.  Y. 
P.  O.    Box   1322),  having  fully  perfected  the 

invention,  will  sell  their  Canadian 
Patents,  or  will  arrange  with  suitable 
parties  to  incorporate  a  company  to  exploit 
the  system   in   that  country. 

Similar   arrangements   are  also  desired  for 

Australia  and  South  America. 


ELECTRIC  LIGHTING, 

FRANKFORT.  INDIANA. 

PROPOSALS  are  wanted  until  De- 
cember 19th,  1890,  for  lighting  by  electricity 
and  gas,  the  public  streets,  etc.,  of  this  city 
for  a  period  of  five  years. 

Address,  S.   A   COOK, 

City  Clerk  as  above. 

By  Order  of  (  I-  ";  Chamberlain. 

'        n         ... 1   I.  \\.   Hammond. 

Committee.  /  -,     ,    ,-       , 

'  J  -  S.  \  anAbsdal. 


-•)o(:- 


I  am  prepared  to  furnish  any  num- 
ber on  short  notice,  both  cedar  and 
cypress.  Parties  wishing  to  buy  will 
save  money  by  giving  me  a  chance  to 
bid  before  they  do  so. 

A.    BUSHNELL. 

S.  E.  Cor.  Oth  and  Broadway, 

KANSAS  CITY,  MO. 


MASON'S 


FAMOUS  BATTERIES. 


James    H.    Mason, 

1 18-120   Park  Ave., 
Brooklyn,  N.  Y. 


SEND  FOR  CATALOGUE. 
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Compound  $  tli^l]  Pressure, 

"THE   BEST  IS  THE  CHEAPEST." 


fAiNOFFice 
lA^-Adamj  « 


CHICAGO. 


CUEIST 


It  VI   IPIIII1I  .  DID. 

Viaduct  Manufacturing  Co.  District  Telegraph  Supplies. 

BOSTON,  MASS. 
American  Bell  Telephone  Co.,  95  Milk  Street 
American   Circular   Loom   Co.,    Insulated    Wires  and 
Cables,  620  Atlantic  Avenue. 

American  Conduit  and  Construction  Co.,  Clement  Con- 
duits, Jamaica  Plain. 

American  Electric  Register  Company,  Electric  Registers 

for  Street  Cars,  620  Atlantic  Avenue. 
American    Fire    Alarm    Co.,    Thermostats    and     Fire 

Alarms,  71  Kilby  Street. 

The   Holtzer-Cabot    Electric  Co.,    General    Electrica' 
Supplies,  tti  Arch  Street. 

Wilson,  R .  D.  and  Co.,   113  Devonshire,  W.  Electric 
Securities. 

Zeigler  Bros.,  Annunciators,  etc.,  73  Pearl  Street. 
Duralite  Company,  85  Water  Street. 

BROOKLYN,  N.  Y. 

Elektron  Manufacturing  Co.,  79-81  Washington  Street. 
Mason,  J.  H.,  Primary  Batteries,  114-120  Park  Avenue 

CAMDEN,  N.J. 

Applegates  Electric    Floor   Mat    Manufacturing  Co., 
Electric  Mats,  37  Market  Street. 

CHICAGO,  ILL,. 

Central  Electric  Co  ,  General  Electrical  Supplies,  118 
Franklin  Street. 

Bain,  Foree,  Electrical  Expert,  84  Market  Street. 
Pumpelly  Storage  Battery  Co.,  229  La  Salle  Street. 
Electrical   Supply  Co.,   Annunciators,  etc.,    171   Ran- 
dolph Street. 

Bleckert  &  Nelson,  Electric  Light  and  Combination 
Fixtures,  83-87  Fifth  Avenue. 

Electric  Merchandise  Co.,  Electric  Railway  Supplies, 
11  Adams  Street. 

Adams,  Waldo  P.,  Electrical    Constructor,  144  Adams 
Street. 


CLEVELAND,  O. 


Fletcher   &   Fletcher   Electric    Co.,    Annunciators, 
South  Water  Street. 
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Forest  City  Electric  Works:    Switches   and 
Cut  Outs. 


Lyman,   A.    B.,    Electrical   Instruments, 
Water  Street. 


34-36    South 


CONCORD,  N.   II. 

Page  Belting  Co.,  Link  Belts. 

DETROIT,   MICH. 

Detroit  Electrical  Works,  Woodward  Avenue  and 
Railroad  Crossing. 

Detroit    Motor  Co.,   Motors,   212  Griswold   Street. 

Fisher  Electric  Co  ,  Dynamos  and  General  Supplies, 
187  Lamed  Street. 

Brownlee  &  Co.,  Poles, 

Commercial  Electric  Co.,  55  and  57  Gratiot  Avenue. 

Lockwood  Instrument  Co.,  Electrical  Measuring  In- 
struments, 61  Buhl  Block, 

FITCHBURG,  MASS. 

Colburn,  I.  W.,  &  Co..  Dynamos. 

HARTFORD,    CONN. 

Ahearn,  James,  Electric  Light  Fixtures  and  Supplies, 

380  Asylum  Street. 
The  American  Writing  Machine  Co.,  Typewriters. 

MINNEAPOLIS,   MINN. 

Lemon,  J.  M..  Electrical  Expert,  22  Loan  and  Trust 
Building. 

MONTREAL,  QUE. 

Ness,  T.  W.,  Electrical  Supplies,  644  Craig  Street. 
NEW    YORK    CITY. 

Alexander,  Barney  &  Chapin,  General  Electrical  Sup- 
plies, 20  Cortland  Street. 

Aluminum  Brass  and  Bronze  Co.,  51  Chambers  Street. 

Anglo-American  Electric  Light  Manufacturing  Co., 
"Times"  Building,  Park  Row. 

Ansonia  Brass  and  Copper  Co  ,  19  Cliff  Street. 

A.  B.  C.  Motor  Co.,  44  Gold  Street. 

Bergmann  Electric  and  Gas  Fixture  Co.,  527-537  West 
3  ith  Street. 

Bishop  Gutta-PercbaCo.,  Wires  and  Cables, 
420  426  E.  25th  Street. 

Binney,  H.,  Electrical  Expert,  245  Broadway. 

Bogart,  A.  L. ,  Electrical  Gas  Lighting  Apparatus,  22 

Union  Square. 
Bunnell,  J.  H.  &  Co.,  General  Electrical  Supplies,  76 

Cortlandt  Street. 


C.  tc  C.  Electric  Motor  Co.,  Electric  Motorsi 
402  and  404  Greenwich  Street. 

Clark  Electric  Company,  Arc  Dynamo,  192  Broadway. 
Crocker- Wheeler  Motor  Co.,  14th  and  Washington  Sis. 
Charles  A.    Schieren    &   Co.,   Leather   Belting,  45-51 

Ferry  Street. 
Cary  &  Moen  Co.,  Springs,  234 West  29th  Street. 

Crosby  Electric  Co.,  Batteries,  89  South  Fifth 
Avenue. 

D.  Van  Nostrand  Co.,  Electrical  Books,  23  Murray  St. 
Desant  Electric  Co.,  Electric  Signals,  45  Broadway. 
Edison  General  Electric  Co.,  44  Broad  Street. 
Edison  Manufacturing  Co.,  Batteries  19  Dey  Street. 
The  Electric  Construction  and  Supply  Co.,  16  Cortland 

Street. 
Empire  City  Electric  Co.,  General  Electrical  Supplies, 
17  Dey  Street. 

E.  S.  Greeley  &  Co.,  Electrical  Supplies,  5  and  7  Dey 

Street. 

Freeman,  Walter  K.,  Transformer  System,  150  Nassau 
Street. 

Hall  Signal  Co.,  Railway  Automatic  Signals,  50 
Broadway. 

Interior  Conduit   and  Insulation   Co  , 

Electrical  Conduits,  16  and  18  Broad  Street. 

John  Stephenson  Co.,  Tram  Car  Builders,  47  East  27th 
Street. 

Kintner,  Charles  J.,  Patent  Expert,  45  Broadway. 

Lynch.  Eugene T.,  Jr.,  Electrical  Engineer,  120  Broad- 
way. 

Law  Telephone  Co  ,  Batteries,  85  John  Street. 

Leclanche  Battery  Co.,  Batteries,  149  West  18th  Street. 

National  Electrical  Manufacturing  Co  ,  Electrical  Sup- 
plies, 14  and  16  Vesey  Street. 

New  York  Insulated  Wire  Co.,  wires  of  all  descriptions, 
649-^51  Broadway. 

Okonite  Co.,  Insulated  Wires  and  Cables,  13  Park  Row. 

Prescott,  George  B.,  Jr.,  Wires,  16  Dey  Street. 

Paillard  Non-Magnetic  Watches,  192  Broadway. 

River  and  Rail  Electric  Light  Co.,  Storage  Batteries, 
45  Broadway. 

Reese,  S.  W.,  &  Co.,  Stencils,  Stamps,  etc.,  182  Fulton 
Street. 

Sabine.  J.  B.,  Patent  Attorney,  181  Broadway. 

Sawyer-Man  Electric  Co.,  510-534  West  23d  Street. 

Shaver  Corporation,  Molecular  Telephones,  207  Broad- 
way. 


The  S.  T.  Smith  Co.,  Typewriter  Supplies,  14  Park 
Place. 

Wyckoff,    Seamans    and    Benedict,    Typewriters,   327 

Broadway. 
W.  H.  Gordon  &  Co  .Wires,  Electric  Light  and  Power 

Supplies,  1 15  Broadway. 

NEWARK,   N.  J. 

Weslon  Electrical  Instrument  Co.,  114  William  Street 
Mclntyre   Co.,    The  C.,   Connectors  and   Terminals. 
13-15  Franklin  Street. 

NORTH  EAST,  Pa. 

Eureka  Tempered  Copper  Co.,  Manufac- 
turers of  pure  tempered  copper  for  commutator 
bars  and  brushes. 

PHILADELPHIA. 

Novelty  Electric  Co.,  Manufacturers  and  dealers  in 
Electrical  Supplies,  50,  52  and  54  N.4th  St.  " 

H.  T.  Paiste,  Snap  Switches,  etc.,  12th  and  Market 
Streets. 

Queen,  J.  W   &  Co  ,  924  Chestnut  Street. 
Partrick  &  Carter,  Gen'l  Electrical  Supplies,  114  S   2d 
Street. 

PITTSBURGH,  PA. 

Standard  Underground  Cable  Co.,  Wires. 

PIQUA,  O. 

Cincinnati  Corrugating  Co.,  Metallic  Lath. 

PROVIDENCE,    R.   I. 

Alarm  Box  Controller  Co. 

ST.   LOUIS,   MO. 

Aloe  &  Son.  Electrical  Instruments.  415  Broadway. 
Heisler    Electric    Light    Co.,     Incandescent    Electric 
Lights,  809-817  South  7th  Street. 

ST.  PAUL,  MINN. 

Acme  Electric  Co.,  Manufacturers  Dynamos  and 
Motors,  Gilfillan  Block. 

Ames,  Wright  &  Co  ,  Agents  Western  Electric  Co.,  51 
East  4th  Street. 

SYRACUSE,  N.   Y. 

Pass  Sc  Seymour, Toughened  China  Insulators. 

TORONTO,  ONT. 

Ball  Electric  Light  Co.,  Arc  Lamps,  etc.,  70  Pearl 
Street. 

TRENTON,  N.  J. 

Roebling's,  John  A  ,  Sons  Co.,  Wires. 


THE    ELECTRIC    AGE'S    ELECTRICAL    DIRECTORY. 

In  order  to  meet  a  demand  for  an  electrical  trades  directory  in  a  weekly  electrical  paper  we  have  decided  to  es- 
tablish such  a  feature  in  the    Electric  Age. 

The  above  is  the  beginning  of  this  new  and  valuable  feature  and  orders  to  have  names  and  addresses  inserted  are 
beginning  to  come  in  at  a  rapid  rate. 

One  important  feature  of  this  directory  will  be  readily  noticed  and  appreciated,  and  that  is  the  arrangement  of  the 
names  in  alphabetical  order  under  the  heads  of  the  proper  cities  and  town,  the  name  of  the  places  being  also  arranged  in  like 
manner.     This  arrangement  makes  it  extremely  easy  to  find  a  name  in  any  city  or  town. 

The  importance  and  value  of  this  directory  to  those  engaged  in  electrical  business  cannot  be  over  estimated. 

It  is  important  that  all  persons  firms  or  corporations  engaged  in  any  line  of  electrical  industry  should  be  represented 
therein  and  to  all  these  we  would  say  that  any  desiring  to  get  your  address  will  consult  the  directory,  and  you  will  do  likewise 
when  you  want  the  address  of  others. 

The  importance  of  being  represented  in  our  directory  is  therefore  obvious.  The  entire  country  will  be  covered,  and 
we  propose   to  make  the  electrical  directory  a  reliable  one  and  as  complete  as  possible. 

Terms:  For  name,  character  of  business,  in  small  type    $10.00  per  year.      Same  in  bold  face  type    $12.00  per  year, 


Address  : 


Electric  Age  Publishing  Co.,  World  Building,  New  York. 
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THE   "WARD"    ARC  LAMP 


Incandescent    Circuits—Continuous    Current. 

r  Lamps  are  wound  to  pass  6J,  8  or  10  amperes  of  current,  and  when  burning  two  in  series  on  circuits  of  100  to  125  volts,  Give   a  Clear 
Steady   Light.     We  guarantee  tbem.     State  system  and  voltage. 



ELECTRIC  CONSTRUCTION  AND  SUPPLY  COMPANY, 

16   CORTXANDT   STREET.    NEW   YORK. 

ALEXANDER,  BARNEY  &  CHAPIN, 

Telephone  .jJV^^  20  Cortlandt  St., 

Building,  ^^|PgpP^^        New  York. 

ISaje    "  -S_    IB.     CL  ""     Tamp, 

EDISON    LAMPS   AT    EDISON    PRICES. 


ELECTRICAL: 


South  Lakewood  Park 


Adjoining    Lakewood,    New    Jersey.      Lots    50x100  ;    also    plots   from    one-quarter    acre 
to    one    acre ;    with    young    growing    oaks    and    pines,    which    can 

be    trimmed    to    suit    purchaser. 

Land  Dry,  and  Elevated  40  Feet  Higher  than  Lakewood, 

CLIMATE   THE   MOST   SUITABLE  FOR  A  WINTER  HOME. 

The    demand    for    winter    homes    is    unprecedented    and  we  fear    that    the    extent    of 
territory    from    Lakewood    to    Manchester   will    not    be    sufficient    to    meet    the    demand. 

We  have  raised  the  price  of  lots  to  $250  until  further  notice.     Town  restricted  to  the 
very  best.     Send  for  map  and  particulars.     Apply  to,  or  address, 

Dr.  De  Lery,  Manager,  5  and  7  Dey  St.,N.Y. 
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ELECTRICIANS  IN  THE  NAVY. 


In  the  annual  report  of  the  Secretary  of  the 
Navy  submitted  to  Congress  December  ist,  Se- 
cretary Tracy  calls  attention  to  the  fact  that  the 
extensive  employment  of  electricity  in  its  ap- 
plications on  ship-board  makes  it  necessary  for 
naval  officers  to  acquire  a  certain  amount  of 
electrical  knowledge.  "But  it  is  impossible  for 
all,  or  even  for  any  great  number  of  them,"  he 
says,  "to  become  expert  electricians;  nor  is  it 
desirable  that  they  should  do  so  at  the  expense 
of  other  branches  of  their  profession  of  more 
pre  sing  importance."  To  meet  this  want  be 
suggests  that  a  corps  of  naval  electricians  be 
established  in  the  different  States  that  have  created 
a  naval  militia,  to  be  attached  to  this  militia  and 
to  receive  the  naval  training  which  it  is  the  great 
object  of  the  militia  to  give. 

' '  By  this  means  a  corps  of  electrical  specialists 
would  be  organized,  famil  arwith  the  needs  and 
usages  of  the  naval  service,  and  the  extended 
applications  of  electricity  to  naval  vessels  would 
be  rapidly  developed  in  time  ol  peace  as  well  as 
in  war.  In  the  latter  contingency  the  corps 
would  be  especia  ly  valuable  in  fitting  out  new 
vessels  with  electrical  apparatus,  and  in  taking 
charge  of  the  electrical  plant  on  board  ships  in 
commission.  The  number  of  officers  available  in 
an  emergency  would  thus  be  increased,  as  those 
now  detailed  to  electrical  work  could  be  assigned 
to  other  duties,  and  their  work  could  be  canied 
on  by  the  experts  of  the  naval  militia." 


One  of  the  greatest  wants  in  large  cities  and 
towns  to-day  is  a  practical  s)stem  of  electric 
street  iailvvay  that  will  require  no  overhead 
wires.  Manifestly  the  wiies  must  be  placed 
underground  if  not  overhead.  An  underground 
system  is  a  great  desideratum  in  every  large 
place.  Many  ol  our  largest  cities  are  helpless 
witnesses  to  the  progress  of  much  smaller  places 
in  the  matter  of  street  railway  operations.  The 
latter  places  are  using  the  overhead  system  with 
great  success,  but  cities,  in  most  cases,  are  using 
electricity  very  sparingly.  Of  course  there  are 
many  good  reasons  why  the  overhead  electric 
railway  wires  cannot  be  permitted  to  be  erected 
in  large  cities,  and  it  is  in  such  places  that  any 
other  practical  system  of  electric  propubion  will 
be  greaily  welcomed. 

We  describe,  on  another  page,  a  system  in 
which  the  conductors  are  plactd  underground 
and  which  seems  to  have  some  very  mento  ious 
features  It  belongs  to  the  class  ol  underground 
systems  in  which  the  working  conductor  is  laid 
in  sections  insulated  from  each  other  and 
charged  only  when  a  car  is  passing.  The  main 
supply  conductor  is  necessarily  continuous,  and, 
in  this  case,  is  insulated  and  protected  in  the 
lower  part  of  the  conduit.  The  sections  of  the 
working  conductor  receive  their  current  from 
the  feed  conductor  by  the  operation  of  electro- 
magnetic devices  which  are  brought  into  action 
by  the  passing  car.  When  the  car  has  passed 
a  section  the  current  is  automatically  discon- 
nected thereupon  and  all  factois  of  danger  are 
likewise  removed. 

The  system  described  is  ingenious  and,  no 
doubt,  the  article  will  be  read  and  studied  with 
a  great  deal  of  interest,  particularly  by  street 
railway  managers  who  are  locking  lorward  to 
the  day  when  horses  will  be  displaced  by  a  suc- 
cessful underground  system. 

The  description  of  this  system  will  very  natu- 
rally remind  the  reader  of  a  similar  system  in- 
vented by  Mr.  Wheless  of  Nashwlle,  Tenn.,  and 
the  Lineff  system  in  England,  both  of  which  are 
of  the  cfiss  using  sectional  working  conductors 
and  electro  magnetic  contact  devices. 

The  system  describ-d  is  that  invented  by  Mr. 
C.  K.  Harding,  of  Atlantic,  Iowa,  and  it  cer- 
tainly possesses  many  valuable  features. 


A  Sign  of  the  Times.- — The  citizens  of  St. 
Louis  interested  in  the  adoption  of  electricity  as 
the  motive  power  of  the  street  railway  lines  have 
organized  for  the  purpose  of  compelling  the  sub- 
stitution of  electric  for  mule  power.  There  is  a 
big  gap  between  mules  and  electricity,  but  all 
great  achievements  are  accomplished  at  one 
stroke^ 


Heating  Street  Cars  by  Electricity. — A 
system  of  heating  street  cars  by  electricity  is  de- 
scribed in  another  page  in  this  issue.  It  is  that 
of  the  Carpenter-Nevens  Electro  Heating  Com- 
pany, of  Minneapolis,  Minn.,  which  has  explored 
the  field  of  electric  heating  probably  more  than 
any  other  concern  or  individual.  They  have  not 
only  explored  it  but  made  a  practical  success  of 
it.  At  the  recent  Exposition  at  Minneapolis 
that  company  had  on  exhibition  various  domesiic 
utensils  heated,  and  heated  quickly  by  electricity. 
There  is  nothing  new  in  the  idea  of  heating  our 
homes  by  electricity.  The  idea  will  someday 
undoubtedly  assume  a  concrete  form.  A  near 
approach  to  it  is  the  case  described  in  the 
ar  icle  referred  to.  Here  is  a  car  heated  by 
electricity  by  simply  "  turning  a  button."  We 
are  doing  very  many  things  these  days  by 
"  turning  a  button."  We  get  light  in  that  man- 
ner, also  power,  and  why  not  heat?  The  pro- 
visions for  the  distribution  of  heat  in  this  installa- 
tion are  indeed  very  ingenious,  as  will  be 
readily  perceived  by  reference  to  the  illustrations 
in  the  article.  The  variation  of  the  heat  is 'ac- 
complished with  great  ease,  and  this  is  a  great 
feature  of  the  system.  The  company  owning 
this  system  of  heating  deserve  considerable 
praise  and  encouragement  for  their  enterprise. 
They  have  gone  further  in  this  field  than  any 
one  else,  and  they  have  accomplished  so  much 
that  one  would  seem  justified  in  predicting  that 
our  homes  and  places  of  business  may  before 
long  be  heated  as  well  as  lighted  by  electricity. 


The  Lights  Went  Out. — An  embarrassing 
situation  occurred  at  the  White  House  during 
the  ceremonies  on  November  28th,  attending  the 
presentation  to  the  President,  of  the  officeis  of  the 
Brazilian  men-of-war,  now  in  New  York  harbor. 
For  the  first  time  in  its  history  the  White  House 
was  on  that  date  lighted  by  electricity,  and  in 
order  to  have  the  electric  lights  ready  for  this 
occasion  it  was  necessary  to  hurry  the  work 
some.  The  current  was  turned  on  for  the  first 
time  just  before  the  hour  for  the  reception,  and 
the  lights  shone  brilliantly.  The  curtains  of  the 
reception  room  had  been  drawn  so  asto  enhance 
the  effectiveness  of  the  scene  with  electric  light 
instead  of  daylight,  and  while  in  the  midst  of  the 
ceremonies  the  electric  lights  suddenly  went 
out.  The  light  of  the  orb  of  day  was  re- 
admitted to  the  room  and  the  ceremonies  were 
resumed.  No  attempt  was  made  during  the  rest 
of  the  day  to  try  the  electric  light  again. 

The  Electric  Railway  in  Ohio. — Electricity 
pervaded  the  meeting  of  the  Ohio  State  Tram- 
way Association,  at  Co'umbus,  Ohio,  Novem- 
ber 19th.  as  it  did  the  Buffalo  Convention,  and  it 
is  a  noteworthy  factthat  little  of  anythinge  sebut 
electticity  was  discussed.  Aside  from  the  practical 
value  of  electric  propulsion,  itis  rema'kable  how 
the  power  has  possessed  street  railway  managers. 
There  is  a  veritable  stampede  everywhere  in 
favor  of  electricity,  and  that  systems  ca'culated 
to  meet  every  condition  are  forthcoming  is  quite 
evident  to  the  most  casual  observer.  The 
underground  conduitsystem  received  much  con- 
sideration at  Columbus,  and  it  is  only  a  question 
ofasho't  time,  at  least,  when  a  successful  sys- 
tem of  electric  railway  wiih  underground  con- 
ductors will  be  just  as  much  a  fact  as  the  over- 
head system.  Much  time  and  experimentation 
are  being  devoted  to  the  underground  system  in 
many  directions,  and  when  it  is  brought  to  the 
condition  of  perfect  reliability  and  low  cost,  there 
are  many  places  ready  to  adopt  it. 

Successful  Water  Power  Electric  Light 
Plant  — The  plant  of  the  Willamette  Falls 
Electric  Company,  of  Portland,  Oregon,  is  one 
of  the  most  inicesting  in  this  country.  The 
water  power  at  Willamette  Falls  is  utilized  in  the 
generation  of  the  current,  and  the  latter  is  con- 
veyed to  Portland,  a  distance  of  12  miles.  The 
value  of  the  Westinghouse  svstem  for  long  dis- 
tance lighting  is  very  satiTactori'y  demonstrated 
in  this  case,  and  the  existing  plant  has  so  suc- 
cessfully performed  its  work  that  it  is  to  be  ex- 
tended to  meet  the  demand  for  more  light.  Three 
thousand  volt  dynamos  are  used  in  the  genera- 
tion of  current  at  the  falls. 

The  St.  Paul  and  Minneapolis  Electric  Road. 
— The  citizens  of  St.  Paul  and  Minneapolis  are 
becoming  impatient  over  the  delay  in  getting  the 
electric  railway  in  operation  between  the  twin 
cities.  The  company,  however,  expect  to  have 
everything  ready  by  the  iothof  December,  when 
they  will  begin  operations.  Indeed  they  have 
already  covered  much  of  the  ground,  and  cars 
are  in  regular  service.  When  the  main  line 
between  St.  Paul  and  Minneapolis  is  completed, 
and  in  working  order,  it  will  be  a  triumph  of 
electrical  engineering. 

To  Die. — TheU  S.SupremeCourt  on  November 
24,  rendered  an  opinion  in  the  case  of  Jugiro, 
the  Japanese  who  is  in  Sing  Sing  prison  under 
sentence  of  death  by  electricity.  It  was  sought 
to  secure  Jugiro's  release  on  habeas  corpus,  on 
the  ground  that  the  Kemmler  case  had  demon- 
strated that  death  by  electricity  was  cruel  and 
unusual  punishment,  and  as  such  prohibited 
by  the  Constitution.  Chief  Justice  Fuller  an- 
nounced the  decision  of  the  Court.  The  Court 
affirmed  the  judgment  upon  the  authority  of  the 
decision  in  the  Kemmler  case. 

Electrical  Executions. — The  Empire  State 
authorities  are  now  busy  scouring  their  dynamo 
and  getting  it  ready  to  execute  more  condemned 
murderers.  It  is  hoped  that  better  success  will 
attend  their  efforts  than  they  experienced  at  the 
Kemmler  execution. 
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ELECTRIC   CAR    HEATER. 

The  accompanying  illustrations  (Figs,  i  and  2) 
show  a  system  ol  electric  street  car  heating  now- 
being  placed  on  the  imiket  by  Mr  C.  B  Hanna. 
General  Agent  of  the  Carpenter  Nevens  Electro- 
Heating  Company,  of  Minneapolis,  Minn.,  and 
of  which  the  superior  points  of  merit  over  all 
others  were  fully  explained  by  him  at  the  recent 
Street  Railway  Convention  in  Buffalo. 

The  heater,  as  >hown  in  Fig.  1,  consists  of  a 
narrow  strip,  or  ribbon,  of  asbestos  enclosed  in 
shert  iron,  about  3  '  widih  and  about  %  in.  in 
thickness,  which  is  intended  to  extend  from  one 
end  of  the  car  to  the  other,  under  the  seats,  on 
both  sides,  midway  between  the  seat  and  the  car 
flooring,  and  protected  from  the  person  or  cloth- 
ing of  the  passenger  by  a  wire  screen.  It  is  en- 
closed on  all  sides  except  the  face  in  a  copper 
radator  or  reflector  in  order  to  divert  the  heat 
into  the  proper  channel  and  to  protect  against 
loss.  A  sec  -nd  strip  of  iron  of  the  same  dimen- 
sions is  attached  to  the  first  strip  by  a  single  row 
of  small  bolts  extending  from  end  to  end,  tins 
serving  the  purpose  of  a  coir  pressing  plate  and, 
at  the  same  time  forming  the  other  side  of  the 
heater.  The  resistance  wires  are  imbedded  in 
a>bestos,  and  the  compres-ion  plates  are  bound 
firmiv  together  by  means  of  the  small  bolts  before 
mentioned,  and  are  located  between  the  two 
strips  of  iron.  Three  or  more  resistances,  of  reflex 
or  zigzag  form  are  used  which  not  only  extend 
from  end  to  end  of  the  heater,  but  also,  connected 
by  properwiring  each  resistance  with  its  compan- 
ion on  the  other  heater  on  the  opposite  side  of  the 
car.  so  that  a  single  resistance  extends  not  only 
down  one  side  of  the  car  in  both  heaters,  but 
also  around  the  car  on  both  sides  :  in  other 
words,  it  is  intended  that  f'<  m  two  or  three  re- 
sistances, each  one  in  parallt-1  aDd  independent 
of  the  other,  extending  from  end  to  end  of  the 
heater,  but  each  one  connected  in  series  with 
that  of  a  companion  on  the  opposite  side  of  the 
car,  sha'l  be  used,  in  order  that,  when  the  cir- 
cuit is  closed  upon  oneofihem.  a  certain  amount 
of  it  will  flow,  which  of  course,  with  the  given 
number  ol  v.  Its,  is  inversely  a*  the  number  of 
ohms  and  the  heat  resulting  from  the  flow  of 
the  current  through  the  resistance  becomes 
equal  y  distributed  on  both  sides  of  the  car 
from  end  to  end  thus  increasing  the  amount  of 
heat  evolved.  Since  two  or  more  resistances  are 
then  in  the  circuit,  so.  if  three  resistances  are  cut 
in  the  circuit,  the  amount  of  heat  will  be  increased 
again  over  that  of  the  other  two,  and  if  these  re- 


made in  order  that  the  heater  may  be  adopted  to 
any  kind  of  climatic  or  atmospheric  conditions. 

With  regard  to  the  amount  of  power  required 
to  generate  the  requisite  amount  of  electricity  for 
the  development  of  the  required  temperature,  it  is 
claimed  that  9  amperes  of  current,  equal  to  about 


FIELD    MAGNETS. 


FIG.     2 ELECTRIC    CAR    HEATER. 


7j^  to  8  H.  P.,  are  used  at  first,  but  only  for  a  few 
minutes,   after  which  but  i}4   ampeies  are  used. 

The  current  is  controlled  by  the  motor-man. 

Fig.  2  shows  the  heater  as  placed  on  the  Pullman 
street  car — a  section  of  the  seat  having  been  re- 


The  proper  function  of  the  field  magnets  in  a 
dynamo  or  motor  is  to  produce  lines  of  force 
which  pass  acros-  the  armature  core.  All  other 
lines  whi«  h  miss  the  aimature  are  useless  and  may 
even  be  detrimental  to  ihe  wo  king  of  the  ma- 
chine The  greater  the  nun  ber  of  uselul  ines 
the  greater  will  be  the  electro-motive  foice 
generated  at  a  given  steed  and  with  a  given  ar- 
mature. Our  aim  shi  uld  th>  reoie  be  to  pro- 
duce a  maximum  number  of  hi  e-.  and  as  a  first 
step  towards  the  iealuatirn  of  this  object  we 
must  determine  the  rrlati<  n  between  the  ni  m- 
ber  of  lines  and  the  constructive  da>a  of  the 
machine.  One  of  thedata  is  the  excitir  g  p<  wer, 
that  is,  the  product  of  the  number  of  turns  of 
wire  wound  on  the  rragnet.  and  the  magnetiz- 
ing current  sent  through  the  wire.  It  is  cusiom- 
ary  to  reckon  the  exci  ing  power  in  ampere 
turns,  and  it  is  shown  by  experiment  and  theory 
that  the  manner  in  which  the  product  is  made 
up  is  quite  immaterial.  We  may  have  a  iarge 
number  of  turns  of  fire  wire  and  a  small  cur- 
rent, or  a  few  turns  of  stout  wire  and  a  large 
current.  The  effect  will  always  be  the  same  if 
the  product  of  amperes  and  turns  be  the  same. 
Experiment  also  shows  that  for  lew  degrees  of 
magnetization  the  electro-motive  furce  pro- 
duced in  ihe  armature  is  proportk ral,  ct  near- 
ly so,  to  the  exciting  power  applied  to  the  field 
magnets;  and  since  elf  croon  live  force  and 
strrngth  of  field  Z  are  always  pop<  rt  oral,  we 
find  that  in  these  cases  X  is  proportional  to  X. 
We  can  represent  this  ie!ati<  n  mathematically 
by  introducing  the  cone eptic  n  of  magnetic  re- 
sistance. According  to  this  theie  is  in  e\ery 
magnetic  cncu  t  a  passive  foice  opposing  the 
creation  of  lines,  and  the  number  of  lines  which 
are  created  is  the  quotient  of  the  magnetizing 
force  and  this  resistance.  Calling  the  latter  R, 
we  have, 

X 

Z  = 

R 
This  formula  is  rig  r  us  y  correct,  provided  we 
succeed  in  determining  'he  magnetic  resistance 
for  every  condition  of  magnetization.  For  low 
degrees  of  magnetization  the  resistance  is  nearly 
constant,  and  in  these  cases  theie  exi«-is  simple 
proportionality  beiween  Z  ard  X:  for  higher  de- 
grees of  magnetization  the  resistance  increases  and 
the  relation  beiween  Z  ard  X  becomes  more  com- 
plicated. A  imit  is  ultimately  approached  beyond 
which  we  cannot  inciease  the  strength  of  the  field 
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nces  have  the  same  nnmber  of  ohms  under  all 
conditions  there  will  be  three  times  as  much  cur- 
rent consumed  and  consequently,  three  times  as 
much  heai  evolved  as  when  onlv  one  resistance 
alone  is  used  in  the  circuit.     This  provision  is 


FIG.     I. — ELECTRIC    CAR    HEATER. 

moved  in  order  to  obtain  a  view  of  the  heater  in 
position. 

Mr.     W.    H.   Ma-kland.    electrician    for   the 
P.R.R..  at  AUoona,  Pa.,  was  in  town  last  week- 


although  we  may  increase  the  exciting  power 
indefinitely.  In  this  case  the  magetic  resistance 
has  become  infinite,  and  this  condition  is  gen- 
erally expressed  by  saying  th*t  the  magnet  is  satu- 
rated 
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ELECTRIC    LIGHTING   FOR  BEGINNERS.* 


BY  THE  EDITOR. 


Part  XVI.— Arc  Lamps. 

283 — How  many  classes  of  electric  lamps  are 
there? 

Two 

284 — What  are  they? 

Arc  lamps  and  incandescent  lamps. 

285 — What  is  an  arc  lamp? 

Ei-sentially.  an  arc  lamp  is  one  in  which  the 
light  is  produced  by  a  voUaic  arc  formed  between 
two  or  m"re  carbon  electrodes 

286  —What  i-  an  mcande-cent  lamp  ? 

An  incand  sce"t  lamp  essentially,  is  one  in 
which  light  is  produced  by  the  incandescence,  by 
an  electric  current,  of  a  strip  or  filament  of  suit- 
able material,  usually  caibon,  which  is  kept  in  a 
vacuum. 

287 — What  is  a  voltair  arc? 

A  voltaic  arc  is  the  brilliant  light  produced 
between  the  two  carbon  points  of  an  arc  lamp. 


proportions  of  the  ingredients  used,  and  in  most 
cases  is  a  trade  secret.  But  the  general  method 
of  manufacture  is  that  given  in  answer  to  ques- 
tion 289. 

293 — What  is  the  shape  of  carbons? 

They  are  usually  made  with  the  general 
dimens  ons  of  a  lead  pencil,  that  is  cylindrical 
and  long  as  compared  with  their  diameter. 

294 — Of  what  length  are  carbons  usually 
made. 

About  12  inches. 

295 — What  is  the  diameter  of  carbons? 

The  diameter  varies  according  to  the  strength 
of  current  and  candle  power  of  the  light  for 
which  the  carbons  are  intended.  It  ranges, 
however,  from  7/16  to  half  an  inch.  For  very 
powerful  lights,  such  as  are  required  for  light- 
houses, or  search  lights,  carbons  exceeding  an 
inch  in  diameter  are  required. 

296 — Is  the  resistance  of  carbons  any  serious 
objection  ? 

Resistance  is  a  very  important  consideration 
in  electric  lighting  and  various  methods  of  reduc- 
ing the  resistance  at  the  carbons  is  practiced. 

297—  Plea<e  enumerate  the  principal  methods 
adopt  d  for  reducing  the  resistance  at  the  car- 
bons. 

The  most  common  practice  is  to  plate  the  car- 
bons with  copper  or  other  metal.     Sometimes  an 


ARC    LAMP. 

288 — Of  the  two  classes  of  lights,  which  is  the 
older,  the  arc  or  the  incandescent? 

The  arc. 

289 — How  are  arc  light  carbons  made? 

Caroons  are  made  by  the  carbonization  of  a 
mixture  of  pulverized  carbon  (powdered  coke,  or 
gas  retort  carbon)  with  different  carbonizable 
liquids  (molasses,  tar  or  any  other  hydrocarbon 
liquid)  The  mixture  is  then  pressed  into  shape 
by  powerful  hydraulic  presses,  then  the  carbons 
are  baked  at  a  very  intense  heat  for  several 
hours 

290— What  is  the  object  <>f  baking  the  carbons? 

To  carbonize  the  hydro  carbon  liquid,  and 
giving  greater  density  to  the  finished  carbon. 

291 — Why  are  hydro-carbons  used  in  the 
manufacture  of  carbons? 

To  give  coherency  to  the  mass 

292 — Is  there  but  one  way  of  making  carbons  ? 

No;  there  are  as  mmv  methods  as  there  are 
manufacturers.  Each  makers  method  differs 
more  or  less  from  all  others  in  the  nature  and 

♦Copyrighted. 
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iron  wire  is  embedded  in  the  centre  of  the  carbon. 

298  —Is  the  resistance  of  the  carbon  diminish- 
ed by  the  coppet  plating? 

No  ;  the  resistance  of  the  carbon  itself  re- 
mains unaltered,  but  the  copper  surface  of  the 
carbon  offers  a  path  of  low  resistance  to  the 
current. 

299— Is  the  copper  plate  heavy  enough  to 
cause  any  interference  with  the  production  of 
the  light  ? 

No;  it  is  extremely  thin  and  is  readily  volati- 
lized by  the  heat  of  the  arc. 

300 — How  many  carbons  are  generally  used  in 
arc  lamps  ? 

Some  have  two  and  some  four. 

201 — What  is  the  difference  between  lamps 
using  two  carbons  and  those  using  four  ? 

The  difference  is  that  a  lamp  having  two  car- 
bons will  give  light  half  as  long  as  one  having 
four  carbons. 

302 — In  lamps  having  four  carbons  are  all  in 
use  at  the  same  time  ? 

No ;  only  one  set  is  in  use  at  a  time-  The 
second  set  comes  into  operation  when  the  fir?t  is 
consumed. 

303 — What  is  the  rate  of  consumption  of  car- 
bons ? 

Carbons  are  consumed  at  varying  rates,  ac- 
cording to  materials  used  in  their  manufacture. 


In  practice,  however,  the    usual  street  ligiit  car- 
bons last  about  eight  hours. 

304 — What  are  lamps  with  double  sets  of  car- 
bons used  for  ? 

For  all-night  lighting  generally. 

305— In  prac  ice,  to  what  extent  are  the  car- 
bons separated  to  produce  the  voltaic  aic? 

The  most  practical  length  of  the  arc  is  from 
one-sixteenth  to  one-eighth  of  an  inch  according 
to  the  amount  of  illumination  for  which  the  lamp 
is  intended. 

306 — How  is  the  separation  of  the  carbons 
maintained  at  a  given  distance  ? 

By  automatic  regulation. 

307 — How  is  the  automatic  regulation  ac- 
complished ? 

By  the  magnetic  action  of  the  current  itself 
upon  properly  constructed  mechanism. 

308 — What  is  the  cause  of  flickering  of  the  arc 
light? 

The  flickering  is  caused  by  the  consumption 
of  impurities  in  the  carbon,  which  causes  a  va- 
riation in  the  length  of  the  arc. 

309 — What  is  the  cause  of  the  change  of  color 
of  the  arc  light? 

The  change  of  color  is  caused  by  the  variation 
of  the  length  of  the  arc,  or  the  distance  between 
the  carbons.  The  normal  arc  gives  an  intense 
white  light,  while  an  arc  longer  than  the  normal 
gives  less  light  with  greater  color. 

310 — Are  the  carbons  in  arc  lamps  of  equal 
length? 

In  lamps  using  the  direct  current,  no;  in  lamps 
using  alternating  currents,  yes. 

311 — Why  are  the  carbons  of  direct  current 
arc  lamps  of  unequal  length  ? 

On  account  of  the  different  rate  of  consumption 
in  each. 

312 — Which  one  of  the  two  carbons  is  con- 
sumed the  faster? 

The  upper,  or  positive. 

313 — How  much  faster  is  it  consumed  than 
the  lower  carbon  ? 

About  twice  as  fast. 

314 — Why  is  the  positive,  or  upper  carbon 
consumed  faster  than  the  negative,  or  lower 
carbon  ? 

It  is  supposed  some  of  the  volatized  particles 
driven  off  from  the  positive,  or  upper  carbon, 
are  condensed  on  the  lower  carbon,  thus  to 
some  extent  repairing  the  loss  in  the  latter. 

315 — Is  the  upper  carbon  always  the  positive  ? 

Yes. 

3  x  6_  Why? 

Because  the  light  is  most  intense  on  the  sur- 
face of  the  upper  carbon,  and  is  radiated  there- 
from downward. 

316 — Are  the  carbons  consumed  at  the  same 
rate  when  alternating  currents  are  used? 
Yes? 

318 — Why  are  carbons  consumed  at  the  same 
rate  by  alternating  currents  ? 

Because  each  is  subjected  to  the  same  tension 

or  work  alternately. 

(To  be  continued.') 

Municipal  Lighting. — We  are  in  receipt  from 
Mr.  Allen  R.  Foote,  secretary  of  the  National 
Electric  Light  Association,  of  a  pamphlet  con- 
taining the  paper  of  Mr.  M.  J.  Francisco,  read  at 
Cape  May  Convention  of  that  Association, 
together  with  correspondence  wiih  Mr.  John  P. 
Barrett,  of  Chicago,  on  the  subject  of  Municipal 
Lighting.      It  makes  interestm.  reading 

Lighting  Mines. — An  estimate  ha^  been  made 
which  is  of  the  greatest  inte  es  to  th^  "  imng 
in  lustry.  It  specifies  the  relative  co  1  for  m  ne 
lighting  on  a  colliery  rosing  i.ocotons  a  day, 
of  electricity,  gas  and  oil.  Under  original  out- 
lay, electncity  is  entered  as  $i.oco  ;  gas,  main 
pipes  and  fittings,  as  $750.  and  oil  as  $400. 
Under  working  cost,  including  repairs  and 
depreciation,  per  annum,  electricity  is  estimated 
at  $300,  gas  at  8765,  and  oil  at  $700.  These 
figures  are  sugge-tive  as  well  as  instructive. 

Messrs.  Seimens  &  Halske.  of  Berln,  a>e  mak- 
ing a  transformer  for  a  tension  of  40,000  volis, 
to  be  used  for  testing  cables. 
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NEW  CONDUIT  SYSTEM  OF  ELECTRIC 
RAILWAY. 


In  view  of  the  great  interest  taken  by  street 
railway  managers  in  electric  propulsion,  as  was 
shown  at  the  recent  convention,  in  Buffalo,  of  the 
American  Street  Railway  Association,  the  follow- 
ing description  and  illustrations  of  the  improved 
conduit  system  of  the  Harding  Electric  Railway 
Company,  Atlantic,  la.,  will  be  read  with  much 
interest. 

There  is  no  question  that  a  commercially  suc- 
cessful electric  conduit  system  will  find  a  very 
large  field  for  operation. 

As  the  case  now  stands  in  the  larger  cities, 
where  rapid  transit  is  the  most  necessary,  the  use 
of  overhead  wires,  which  have  hitherto  been  the 
only  practical  method  of  operating  electric  rail- 
ways, hive  been  prohibited. 

They  are  holding  off  for  the  appearance  of  a 
successful  und-rground  system,  which  many 
people  think  will  eventually  be  produced. 


The  limitation  of  vokage  made  necessary  by 
defective  insulation  at  the  expense  of  economy 
and  distr  bution. 

The  liability  of  dynamos  and  motors  being 
destroyed  by  lightning,  which  no  lightning  ar- 
rester can  protect. 

The  inductive  interference  with  telephones 
which  exist  with  all  but  double  trolley  systems  : 
and  lastlv,  the  unsightliness  and  expensive 
maintenance  of  a  system  of  overhead  wires  and 
guards. 

Storage  battery  systems  overcome  a  large 
number  of  these  objections,  but  contain  o.hers 
which  are  hardly  less  important. 

The  main  fault  is,  however,  their  lack  of  econ- 
omy, caused  by  the  roundabout  way  of  apply- 
ing the  current,  and  the  imperfect  manner  of 
storing  it. 

The  fact  that  with  a  multitude  of  enthusiastic 
supporters  for  a  number  of  years,  it  has  failed  to 
make  any  important  advances,  or  to  be  used  on 
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"In  looking  for  the  weak  points  of  electric  rail- 
ways, said  Mr.  C.  K.  Harding,  the  president  of  the 
company,  in  explaining  the  system,  "we  will 
adopt  the  natural  classification  made  by  Dr. 
Allen  in  his  paper  before  the  Buffalo  Convention, 
;'.  e.: 

i.  The  Central  Station. 

2.  The  Motors. 

3.  The  Transmitting  Lines. 

In  the  first  division  there  is  little  more  to  be 
desired.  We  have  good  engines  and  efficient 
generators,  and  with  a  system  practical  in  the 
larger  cities,  the  increased  number  of  cars  will 
make  the  sometimes  very  severe  vibrations  of 
load  relatively  much  less — thus  avoiding  the 
trouble  at  the  central  station. 


other  than  a  small  scale,  speaks  louder  than  any 
criticism  for  its  inefficiency. 

Even  if  the  batteries  could  be  made  several 
times  more  efficient,  it  could  never  h<  pe  to  com- 
pete with  the  direct  method,  especially  one  with 
improved  insulation  and  earning  a  high  voltage, 
which  could  distribute  o\er  large  areas  with  prac- 
tically no  loss  or  drop  of  potential,  caused  by 
the  resistance  of  its  conductors.  It  was  to 
overcome  some  of  the  disadvantages  above  re- 
ferred to,  that  I  devised  the  conduit  system 
which  I  will  now  describe. 

My  invention  embraces  as  its  principal  fea- 
tures, a  continuous  main  or  supply  conductor, 
insulated  and  protected  in  the  tubular  lower  part 
of  a  casing,  a  cross  section  of  which  is  shown  in 
Fig.  2  ;  and  a  series  of  working  conductor  sec- 


equal  to  the  length  of  a  section  of  the  working 
conductor,  which  is  laid  centrally  between  the 
tracks. 

The  ends  of  the  section  are  separated  by  insu- 
lated material,  and  the  contact  length  of  each 
collector  is  sufficient  to  overlap  this  insulation 
and  momentarily  receive  current  from  two  adja- 
cent sections  As  a  matter  of  fact  these  collect- 
os  are  intended,  each  to  consist  of  a  pair  of 
small  wheels  running  on  the  supply  rail. 

Closed  at  the  start,  a  single  one  ol  the  switches 
throws  current  into  one  of  the  sections  on  which 
the  car  rests,  and  thereafter,  whether  the  car  is 
moving  or  at  re>t,  the  operation  of  the  parts  is 
entireh-  automatic.  Fig.  1  shows  three  sections 
of  the  track  and  three  of  the  automatic  switches. 
It  will  be  seen  that  th  s  switch  consists  of  an 
electro  magnet,  furnished  with  an  armature 
which  serves  to  lead  the  current  to  a  projection 
from  the  working  conductor. 

The  opposite  end  is  turned  upward  at  right 
angles,  and  forms  another  switch  of  which  the 
purpose  will  be  seen  later.  The  terminals  of 
each  magnet  are  connected  respectively  to  the 
preceding  and  succeeding  sections  of  the  work- 
ing conductor,  to  the  former  through  the  contact 
devices  shown,  and  directly  to  the  later. 

Suppose  now  the  switch  of  the  left  hand  sec- 
tion shown  open  to  be  closed,  and  the  rear  col- 
lect t  of  the  car  to  be  just  leaving  the  section, 
whi'e  the  forward  cdlettor  isjust  passing  from 
the  central  to  the  right  hand  section  shown.  Cur- 
rent now  passes  into  the  fir-t  section  ol  the  work- 
ing conductor  through  the  closed  switch,  and  al>o 
through  the  double  contacts  connected  together 
by  the  rear  end  of  the  magnet  armature  through 
the  small  conneciing  wire,  to  and  through  the 
magnet  of  the  middle  section,  and  thence  to  the 
car,  through  the  forward  part  of  the  forward 
brush  Thus  the  magnet  of  the  central  section 
will  be  energized  and  its  armature  attracted  clos- 
ing the  switch  and  letting  the  current  pass  from 
the  supply  conductor  to  the  centra  section  of  the 
working  conductor  :  but  as  soon  as  this  switch 
is  closed,  the  magnet  of  the  first  section  is 
shunted  around  by  the  low  resistance  of  the  direct 
connection  between  the  supply  conductor  and 
the  central  section  of  the  working  conductor. 
Hence  its  armature  fails,  and  fai  ing  breaks  all 
connection  with  the  first  section  and  leaves  it  in- 
sulated. 


In  the  second  division  the  electric  car  motors 
are  not  all  that  could  be  desired.  The  noisv 
and  expensive  gearing  which  a  high  speed  mo- 
tor renders  necessary,  and  the  duplication  of 
motors  on  the  same  car,  are  objections  that  need 
not  exist  in  a  system  using  a  higher  voltage, 
which  would  admit  of  the  use  of  a  slow  speed 
mo'o-,  with  a  free  running  armature  and  direct 
gearing,  without  increasing  the  weight  of  the 
motor  beyond  a  desirable  point,  or  necessitat- 
ing the  employment  of  a  special  car  for  carry- 
ing it. 

And  here  we  come  to  the  third  division,  the 
transmitting  device  for  supplying  the  current 
from  a  central  station  to  the  moving  car. 

And  here  is  the  primary  cause  of  all  the  trou- 
ble. 

An  ideal  system  would  be  the  overhead  wire 
freed  from  its  objections,  which  are  : 

Danger  to  life  and  property. 
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tions,  insulated  and  supported  in  the  top  chan- 
nel of  the  casing,  with  their  upper  service 
exposed  and  adap  ed  to  come  in  coniact  with 
brushes  on  the  car — and  electro  magnetic  c<  n- 
tact-makmg  devices,  for  bringing  the  conductor 
sections  separa  ely  and  successively  into  electric 
connection  with  the  main  insulated  supply  con- 
ductor. These  contacts  are  arranged  to  I  e  ope- 
rated by  a  very  small  current,  derived  from  the 
main  conductor  and  extending  through  branch 
wires  to  the  adjacent  sections,  thence  through  the 
forward  brush  to  a  rheostat  on  a  car,  and  thence 
to  ground  or  a  return  conductor.  Fi?.  1  shows 
n  working  plan  of  the  apparatus  ;  the  car  itself  is 
supplied  with  two  brushes,  at  a  distance  apart, 


As  the  car  passes  on  this  operation  is  success- 
ive v  repeated  through  the  following  sections. 

The  result  of  thi-  arrangement  is  a  continuous 
supply  to  the  sections  immediately  under  the  car, 
the  remainder  ofthe  working  conductor  being  in- 
sula el  consequently  there  is  but  little  tendency 
to  leakage  and  the  insulation,  usually  so  difficult, 
becomes  comparatively  simple.  It  will  be  read- 
ilv  understood,  that  ntither  m<  isture  nor  a  con- 
ductor accidentally  coming  in  contact  with  a 
section  ofthe  working  conductor,  and  grounding 
it.  would  cause  a  shoit  circuit,  nor  maintain  one, 
after  the  car  had  passed;  and  this  is  an  essential 
feature,  possessed  h)f  no  other  system  using  a 
sectional  rail  method  of  supply. 
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The  simplest  form  of  electro  magnetic  contact 
device  would  be  one  in  which  the  magntts  would 
be  in  series  with  the  motor,  but  this  would  re- 
quire magnets  of  a  large  size,  wound  with  a 
coarse  Mire  and  would  require  a  large  amount 
of  current  to  maintain  the  contact  when  the 
car  was  stopped,  and  would  be  liable  to  sparking 
and  sticking  at  the  contacts.  By  the  arrange- 
ment of  the  magnets  in  multiple  arc,  I  am  ena- 
bled to  use  small  magnets  wound  wiih  fine  wire, 
and  to  put  the  whole  contact  device  in  a  junc- 
tion box  about  3x3x4  inches,  formed  by  an 
enlargement  of  the  lower  tube.  1  hese  devices 
are  simple  and  inexpensive,  and  may  be  wound 
with  iron  wire,  and  are  adapted  to  be  inter- 
changeable. The  whole  conduit  may  be  made 
complete  in  sections  4  to  6  feet  long,  and  cou- 
pled together  and  put  into  position  in  centre  on 
the  tracks,  without  disturbing  the  track  rails 
already  down  ;  the  conduit  being  only  about  7 
inches  high. 

It  will  be  seen  that  the  conduit  is  entirely 
closed,  the  main  wires  imbedded  in  insulating 
material  in  the  lower  part,  and  the  conductor 
sections  in  the  upper  flaring  portion  ;  thus  avoid- 
ing all  the  mechanical  and  electrical  difficulties 
of  a  slotted  arrangement,  which  is  apt  to  become 
filled  with  snow,  ice,  sleet,  mud,  etc. 

The  forward  part  of  the  car  of  my  system  is 
preferably  supplied  with  a  small  revolving 
brush,  which  sweeps  the  top  of  the  conduit,  and 
keeps  the  conductor  sections  clean. 

The  absolute  safety  of  this  system  cannot  be 
questioned,  as  the  only  sections  that  can  carry 
current  are  those  immediately  under  the  car,  and 
protected  by  it. 

The  path  for  the  return  current  is  preferably 
through  the  iron  casing  and  the  track  rails,  thus 
forming  a  parallel  return,  which  acts  the  same 
as  a  double  trolley  system,  in  avoiding  inductive 
interference  with  telephones. 

And  the  placing  of  the  main  wire,  under 
ground,  is  the  only  way  that  it  can  be  effectu- 
ally protected  from  lightning. 


all  leakage.  The  zinc  element  is  in  the  form  of  two 
fingers  which  ride  upcn  a  central  shaft,  after  the 
method  of  the  Grenet  battery,  making  a  plunge 
battery,  and  all  that  is  necessary  to  be  dene  to 
put  the  battery  in  action  is  to  lower  Ihezirc,  and 
to  throw  the  battery  out  of  action  to  raise  the 
zincs  and  fasten  in  a  raised  position  by  means  of 
the  small  clutch  or  screw  provided  for  that  pur- 
pose. 

The  ingenuity  of  the  device  is  shown  in  tl.e 
feature  of  the  circuit  breaker  or  ccn  mutate r  cf 
the  motor  acting  as  the  circuit  breaker  of  the 
medical  coil,  so  that  no  vibrator  whatever  is 
required  upon  the  coil,  and  the  coil  may  be  either 
kept  in  action  or  thrown  cut,  as  desired.  In  fact 
we  understand  that  the  outfit  is  made  either  with 
the  motor  alcne,  or  with  the  meter  ar.d  ceil  ccm- 
bined. 

It  is  claimed  that  the  battery  has  capacity  to 
run  the  motor  and  coil  for  a  period  of  about 
twelve  hours  at  a  single  charging.  The  acti\e 
solution  employed  being  bichromate  of  potash, 
is  readily  procurable  at  all  electrical  establish- 
ments and  druggists.  The  outfit  has  been  christ- 
ened the  Holiday  Motor  and  Coil  Electric  Outfit. 


THE  UNIVERSAL  ARC  LAMP. 


There  is  a  large  field  of  usefulness  for  arc 
lamps  on  direct  current  incandescent  circuits. 
The  Universal  Arc  Lamp  Company  of  49  West 


HOLIDAY  MOTOR  AND  COIL  OUTFIT. 

The  well-known  electrical  supply  house  of 
The  E.  S.  Greeley  &  Co.,  5  Dey  street,  while  giv- 
ing constant  attention  to  the  wants  of  the  higher 
branches  of  the  electrical  trade,  do  not  find  it 
beneath  their  dignity  to  devote  some  time  and 
attention  to  the  little  folks,  and  amateurs,  particu- 
larly at  the  holiday  season. 

The  accompanying  illustration  shows  an  inter- 


UNIVERSAL 
ARC    LAMP. 


GREELEY   &    CO.  S    MOTOR    AND    COIL    OUTFIT. 


esting  apparatus  which  consists  of  the  combin- 
ation of  battery,  motor  and  medical  coil.  The 
battery  is  built  under  the  Nowatny  patents  and 
consists  of  a  square  shell  of  carbon  which  forms 
one  element  of  the  battery  and  at  the  same  time 
is  the  containing  vessel  for  the  fluid.  Treatment 
of  the  carbon  on  the  outside  of  the  shell  prevents 


22d  street,  this  city,  has  brought  out  such  a 
lamp,  which  is  claimed  to  be  most  satisfactory 
in  its  operation.  It  gives  a  steady  and  noise- 
less light,  and  can  be  adjusted  for  circuits  hav- 
ing a  pressure  from  100  to  125  volts  using  from 
8  to  9  amperes.  When  burning  two  in  series 
the  resistance  is  coiled  about  the  chimney  at  the 


top  of  each  lamp  within  which  the  cnibon  rod 
is  suspended,  thereby  rendering  any  additional 
resistance  unnecessary.  The  Universal  Theatri- 
cal Arc  Lamp  is  manufactured  by  this  company 
for  stage  uses,  to  take  the  place  of  calcium  light. 
The  absence  of  noise,  and  its  steadiness,  make 
it  especially  adaptable  to  this  purpose. 

At  the  company's  place  on  VWst  22d  street 
four  lamps  are  exhibited  in  operation  on  an 
Edison  incandescent  circuit.  The  J  ght  they 
give  is  remaikably  pure  and  steady,  and  the  cur- 
tent  used  is  9  amperes  at  45  volts  pressure. 

The  Universal  Arc  Lamp  is  said  to  be  very 
efficient  and  is  giving  much  satisfaction  to  all 
users.  The  company  has  met  with  much  suc- 
cess with  this  lamp  and  its  hands  are  full  of 
orders. 

In  this  connection  it  will  be  of  interest  to  state 
that  the  Universal  Arc  Lamp  was  on  exhibition 
at  the  St.  Louis  exposition,  and  created  a  very 
favorable  impression.  There  are  52  of  these 
lamps  now  in  use  in  Elgin,  111.,  and  50  in  Pater- 
son,  N.  J.,  and  from  all  reports  they  are  giving 
the  best  of  satisfaction  in  their  work. 

The  officers  of  the  company  are  well-known 
gentlemen  in  the  electrical  field,  and  their 
names  are  a  sufficient  guarantee  that  the  lamp 
they  collectively  represent  is  meritorious  and 
efficient.  These  gentlemen  are :  J.  H.  Mc- 
Clement,  president,  E.  H.  Johnson,  F.  J.  Sprague 
and  S.  Bergmann.  Mr.  E.  S.  Wendels  is  general 
manager. 

In  the  development  of  the  lamp,  efficiency 
was  the  all  important  object  of  course.  But 
during  the  process  of  evolution,  the  artistic 
aspect  was  not  lost  sight  of,  and  the  result  is 
the  Universal  Arc  Lamp  possesses  the  feature  of 
fine  appearance  as  well  as  efficiency. 


AN    INTERESTING    LIGHT    PLANT    IN    A 
MINE. 

The  Westinghouse  Electric  and  Manufacturing 
Company  has  just  completed  the  installation  of 
an  electric  light  plant  in  one  of  the  iron  mines  of 
the  Lake  Superior, district.     The  mine  is  called 
the  Ashland,  owned  by  the  Ashland  Iron  Mining 
Company,   of  Ironwood,  Mich.     There  are  over 
2000  people  occupied  in  the  mine,  which  is  one 
of  the  oldest  and  richest  in  the  Ironwood  mining  - 
region.    Like   most  of  the   mines   in   the   Lake 
Superior  ore  belt,  the  Ashland  is  in  some  portions 
considerably  damp,    and  the   installation  of  an 
electric  lighting  plant  presented  therefore  a  great 
many  difficulties,  owing  to  the  trouble   of  ac- 
complishing a  thorough  insulation  of  the  wires.. 
The  Ashland  mine  is  720  feet  deep  and  has  eight 
layers.     The  descent  into  the  mine  is  made  by 
means  of  a  number  of  ladders  ;  each  of  them 
being  75  feet  in  length.     The  dampness  in  some 
parts  of  the  mine  is  extraodinary,  and  to  succeed 
in  making  the  insulation  perfect,  the  wiring  had 
to   be  drawn  through  simplex  insulating  paint, 
and  only  the  best  Okonite  wire  was  used  in  the 
entire  plant.    The  work  could  only  proceed  very 
slowly  owing  to  these  obstacles  and  it  took  four 
months  to  finish  the  construction  of  the  wiring. 

The  generating  station  of  the  plant  is  situated 
in  the  pump  house.  The  plant  has  a  capacity  of 
two  300-light  Westinghouse machines.  The  switch 
board  is  very  artistically  arranged  and  is  made  of 
a  beaten  board  of  white  and  brown  birch  wood. 


Personal. — Mr.  Clarence  E.  Stump,  who  for 
the  past  eight  years  has  been  the  business  mana- 
ger of  the  Electrical  World,  will  sever  his  connec- 
tion with  that  paper  and  assume  a  like  position 
with  the  Street  Ratlway  Journal,  on  the  1st  of 
January  next.  We  congratulate  the  Street  Rail- 
way Journal  on  the  acquisition  to  its  staff  of  this 
popular  and  enterprising  gentleman,  and  no 
doubt  the  paper  will  soon  feel  the  beneficial  ef- 
fects of  his  management.  Mr.  Stump  is  vice- 
president  of  the  company  carrying  on  the  busi- 
ness of  the  Street  Railway  Journal. 
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THE   MAGNETIC   PROPERTIES   OF   IRON. 

In  his  recant  lectures  on  the  electro-magnet, 
before  the  Society  of  Arts,  London,  Prof  Silvanus 
P.  Thompson  gave  a  very  interesting  account 
of  the  magnetic  properties  of  iron.  As  a  know- 
ledge of  these  properties  are  essential  in  the 
proper  construction  of  dvnamo;.  we  give  here- 
with this  portion  of  his  lecture  : 

A  knowledge  of  the  magnetic  properties  of  iron 
of  different  knis  is  ab;olutely  fundamental  to 
the  theory  and  design  of  electro -magnets.  No 
excuse  is  therefore  necessary  for  treating  this 
matter  with  some  fulness.  In  all  modern  treat- 
ises of  magnetism  the  usuil  terms  are  defined 
and  explained.  Magnetism  which  was  formerly 
treated  of  as  thoagh  it  were  something  distributed 
over  the  end  surfa:es  of  magnets,  is  now  known 
to  be  a  phenomenon  of  internal  structure  ;  and 
the  appropriate  mode  of  considering  it  is  to 
treat  the  magnetic  materials,  iron  and  the  like, 
as  being  capable  of  acting  as  good  conductors  of 
the  magnetic  lines  :  in  o:her  words,  as  possess- 
inggreu  magnetic  permeability.  The  precise 
notion  now  attached  to  this  word  is  that  of  a 
numerical  co-efficient.  Suppose  a  magnetic 
force — due,  let  us  say,  to  the  circulation  of  an 
electric  current  in  a  surrounding  coil — were  to 
act  on  a  space  occuoied  by  air  ;  there  would  result 
a  certain  number  of  magnetic  lines  in  that  space. 
In  fact,  the  intensity  of  the  magnetic  force,  sym- 
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FIG.     I.— CURVES    OF   M\lMEriZ\TION. 

bo'.ized  by  the  letter  H,  is  often  expressed  by 
saying  that  it  would  produce  H  magnetic  lines 
per  square  centimetre  in  air.  Now.  owing  to 
the  superior  magnetic  power  of  iron,  if  the  space 
subjected  to  this  magnetic  force  were  tiled  with 
iron  inUead  of  air,  there  would  be  produced  a 
lirger  number  of  magnetic  lines  per  square 
centimetre.  This  larger  number  in  the  iron 
expresses  the  degree  of  magnetization  in  the 
iron :  it  is  symbolized  by  the  letter  B.  The 
ratio  or  B  to  H  expresses  the  p  ermeability  of  the 
material.  The  usual  symbol  for  permeability 
is  the  Greek  letter  At.  So  we  may  say  that  B  is 
equal  to  n  times  H.  For  example  a  certain 
specimen  of  iron,  when  subjected  to  a  magnetic 
force  capable  of  creating  in  air,  50  magnetic  lines 
to  the  square  centimetre,  was  found  to  be  per- 
meated by  no  fewer  than  16.062  magnetic  lines 
per  square  centimetre.  Dividing  the  latter 
figure  by  the  f ormer,  gives  as  the  va'ue  of  the 
permeability  at  this  stage  of  the  magnetization 
321.  or  the  permeability  of  the  iron  is  321  times 
that  of  air.  The  permeability  of  such  non-mag- 
netic materials  as  silk,  cotton,  and  other  insula- 
tors, also  of  brass,  copper,  and  all  the  non-mag- 
netic metals  is  taken  as  one  ;  being  practically 
the  same  as  that  of  the  air. 

Ths  mode  of  expressing  the  facts  is,  how- 
ever, complicated  br  the  fact  of  the  tendeicy 
in  all  kinds  of  i'on  to  migne.ic  saturation. 
In  all  kinds  of  iron  the  magnetizability  of 
the  material  becomes  diminished  as  the  actual 
magnetization  is  pushed  further.  In  other 
words,  when  a  piece  of  iron  has  been  magnet- 
ized up  to  a  certain  degree  it  becomes,  from  that 
degree  onward,  less  permeable  to  further  mag- 
netization, and  though  actual  saturation  is  never 
reached,  there  is  a  practical  limit  beyond  which 
the  magnetization  cannot  well  be  pushed.     Joule 


was  one  of  the  first  to  establish  this  tendency 
towards  magnetic  saturation.  Modern  re- 
searches have  shown  numerically  how  the  per- 
meability diminishes  a.%  the  mignetization  is 
pushed  to  higher  stages.  The  practical  limit  of 
the  magnetization,  B,  in  good  wrought  iron  is 
about  20,000  magnetic  lines  to  the  square  centi- 
metre, or  about  1 25,000  lines  to  the  square  inch  ; 
and  in  cast  iron  the  practical  saturation  limit  is 
nearly  12,000  lines  per  square  centimetre,  or 
about  70,000  lines  per  square  inch.  In  design- 
ing the  electric  magnets,  before  calculations  can 
be  made  as  to  the  size  of  a  piece  of  iron  required 
for  the  core  of  a  magnet  for  any  particular  pur- 
pose, it  is  necessary  to  know  the  magnetic  prop- 
erties of  that  piece  of  iron  ;  for  it  is  obvious  that 
if  the  iron  be  of  inferior  magnetic  permeability, 
a  larger  piece  of  it  will  be  required  in  order  to 
produce  the  same  magnetic  effect  as  might  be 
produced  with  a  smaller  piece  of  higher  permea- 
bility. Or,  again,  the  piece  having  inferior  per- 
meability will  require  to  have  more  copper  wire 
wound  on  it :  for  in  order  to  bring  up  its  mag- 
netization to  the  required  point,  it  must  be  sub- 
jected to  higher  magnetizing  forces  than  would 
be  necessarvifa  piece  of  higher  permeability  had 
been  selected. 

A  convenient  mode  of  studying  the  magnetic 
facts  respecting  anv  particular  brand  of  iron  is  to 
plot  on  a  diagram  the  curve  of  magnetization  — 
i.  e  ,  the  curve  in  which  the  values,  plotted  hori- 
zontally, repres-ent  the  magnetic  force,  H,  and 
the  values  plotted  vertically  those  that  correspond 
to  the  respective  magnetization,  B.  In  Fig.  1 
which  is  modified  from  the  researches  of  Prof. 
Ewing.  are  given  five  curves  relating  to  soft  iron, 
hardened  iroa,  annealed  steel,  hard-drawn  steel, 
and  glass-hard  steel.  It  will  be  noticed  that  all 
these  curves  have  the  same  general  form.  For 
small  values  of  H  the  values  of  B  are  small,  and 
as  H  is  increased  B  increases  also.  Further,  the 
curve  rises  very  suddendly,  at  least  with  all  the 
softer  sorts  of  iron,  and  then  bends  over  and 
becomes  nearly  horizontal.  When  the  mag- 
netization is  in  the  stage  below  the  bend  of  the 
carve,  the  iron  is  said  to  be  far  from  the  state  of 
saturation.  Bat  when  the  magnetization  has 
been  pushed  beyond  the  bend  of  the  curve,  the 
iron  is  said  to  be  in  the  stage  approaching  satura- 
tion ;  because  at  this  stage  of  magnetization  it 
requires  a  large  increase  in  the  magnetizing 
force  to  produce  even  a  very  small  increase  in 
the  magnetization.  It  will  be  noted  that  for  soft 
wrought-iron  the  stage  of  approaching  saturation 
sets  in  when  B  has  attained  the  value  of  about 
16,000  lines  per  square  centimetre,  or  when  H 
has  been  raised  to  the  value  of  about  50.  As  we 
shall  see.  it  is  not  economical  to  push  B  beyond 
this  limit ;  or,  in  other  words,  it  does  not  pay  to 
u;e  stronger  magnetic  forces  than  those  of  about 
H-50. 

[RON  CORES  IX  ALTERNATING  CURRENT 
APPARATUS. 


read  upon  the  instrument  (1)  in  the  generating 
section  (2)  in  the  electro-magnet  section  (3) 
which  has  its  coils  divided. 

Let  the  reducing  formulae  for  the  three  instru- 
ments be 


BYT.    H.    BLAKESLEY,    M.  A. ,    M.    IXST.    C  E. 

When  the  case  is  one  of  a  transformer  the 
problem  may  be  solved  by  the  employment  of 
three  dynamometers  in  the  way  I  have  already 
painted  out;  but  in  that  of  an  electro-magnet, 
where  we  have  only  one  coil  to  deal  with,  the 
problem  still  admits  of  solution  if  we  further 
employ  a  condenser  of  determinedcapacity,  and 
have  a  knowledge  of  the  period,  by  means  of 
some    speed  indicator.     The  plan  is  as  follows  : 

Arrangement. — Having  the  machine  and  mag- 
net in  series,  insert  the  three  dynamometers  in 
series  immediately  at  one  terminal  of  the  elec- 
tro-magnet, and  place  one  pole  of  the  condenser 
to  the  other  terminal,  and  the  second  pole  of  the 
condenser  to  that  point  of  the  middle  dynamo- 
meter where  its  two  coils  join. 

Observations. — Obtain  good  simultaneous  read- 
ings of  the  three  dynamometers,  and,  if  neces- 
sary, of  the  speed  indicator. 

Calculations. — Let  a1  ,   a2 ,   ai ,   be  the  angles, 


(Current)2  =  k,  d 

=  Kd 


=  k3e 


respectively. 


Let  C  be  the  capacity  of  the  condenser. 

R  '"  "  resistance  of  the  electro-magnet 
section  of  the  circuit. 
Then  the  entire  power  at  work  beyond  the  poles 
— i.  e. ,  the  heating  of  the  wire,  the  heating  of  the 
core  by  induced  currents,  and  the  heating  of  the 
core  due  to  hysteresis — is  expressed  by  the 
simple  formula  : 

T_ 

T  being  the  semi-period. 

The  expression  itself  is  independent  of  the  re- 
sistance ;  but  if  we  desire  to  know  the  power 
heating  the  core,  we  must  deduct  from  the  above 
result  the  power  heating  the  wire — viz.,  <.  a2  R. 

The  difference  between  these  two  quantities 
also  happens  to  be  proportional  to  the  tangent  of 
the  magnetic  lag,  another  proof  of  the  invariable 
concurrency  of  lag  and  loss  of  power. 


BULL    FIGHTING    BY  ELECTRIC    LIGHT. 

The  enormous  building  on  the  Rue  Pergolese, 
Paris,  devoted  to  somewhat  feeble  imitations  of 
Spanish  bull  fights,  says  the  London  Electrical 
Review,  has  been  recently  covered  in,  and  in 
order  to  make  use  of  the  edifice  at  night,  either 
for  bull  fighting  or  for  concerts,  lighting  by 
electricity  has  been  introduced. 

Tne  arena  is  circular,  and  has  a  diameter  of 
197  feet;  the  dome  which  covers  this,  springs 
from  iron  columns  98  feet  in  height,  surround- 
ing the  arena.  From  the  ground  to  the  centre 
of  the  dome  is  190  feet.  The  exterior  of  the 
building  is  in  shape  a  30  sided  polygon,  de- 
scribed on  a  circle  whose  diameter  is  328  feet 
There  is  seating  accommodation  for  22,000  per- 
sons. Light  ironwork  supports  the  glass  of  the 
dome,  the  central  portion  of  which  can  be 
bodily  raised  between  12  and  13  feet,  so  as  to. 
ventilate  the  building  in  summer.  The  mov- 
able portion  of  the  dome  has  a  diameter  of  98 
feet.  At  night,  the  principal  source  of  light 
comes  from  just  below  the  movable  roof  that  is 
to  say,  at  a  height  of  197  feet.  Here  is  a  sun- 
light of  the  Patin  type,  and,  in  addition  to  this, 
a  circle  of  150  arc  lights  are  arranged  round  the 
dome,  the  total  lighting  power  being  thus 
brought  up  to  30,000  candles.  The  two  gal- 
leries are  each  provided  with  60  Cance  incan- 
descent lamps  of  32  candles,  and  the  ground 
floor  passages  are  lighted  by  16  Cance  incan- 
descent lamps  of  100  candles  each,  and  16  arc 
lamps,  Patin  type,  of  8  amperes.  The  offices 
and  dressing  rooms  are  supplied  with  200  incan- 
descent lamps  of  16  candles. 

Especial  attention  has  been  paid  to  the  arrange- 
ment, fitting  and  construction  of  the  engine, 
boiler,  and  dynamo  rooms,  with  the  result  that 
they  are  in  reality  works  of  art,  and  will  no 
doubt  produce  the  effect  of  not  only  familiarizing 
numbers  with  electric  lighting,  but  also  of  in- 
creasing public  confidence  in  this  method  of 
illumination,  and  of  extending  its  application. 

There  are  three  Collet  boilers,  each  supplying 
3.300  lbs.  of  steam  .per  hour.  One  of  these  boil- 
ers is  kept  in  reserve,  while  the  other  two  feed 
a  Powell  engine  of  300  H.  P.,  and  a  compound 
Chaligny  engine  of  100  H    P. 

The  alternating  current  is  produced  by  a  Fer- 
ranti  dvnamo  of  3.000  lamps,  and  4  Gramme 
machines  of  200  lamps  at  8  amperes. 

There  is  also  a  battery  of  accumulators  for 
feeding  the  relief  lamps  in  case  of  accident  to  the 
main  lighting. 

Storage  Battert.  — After  the  first  discharge  of 
a  storage  battery  a  thin  film  of  sulphate  of  lead 
is  formed  on  each  plate. 
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THE  WESTINGHOUSE  SNOW  PLOW. 

Anew  snow  plow  to  be  utilized  upon  electric 
street  railways,  is  now  being  manufactured  by 
the  Westinghouse  Electric  and  Manufacturing 
Company,  in  connection  with  the  Westinghouse 
system  of  electric  railway  motors.  The  appli- 
ance differs  in  a  good  many  respects  from  the 
old  fashioned  cylindrically  shaped  broom,  revolv- 
ing beneath  the  body  of  a  truck,  and  sweeping 
the  snow  and  dirt  in  all  directions. 

The  Westinghouse  snow  plow  consists  of  an 
ordinary  car  truck  equipped  with  two  motors, 
one  of  which  performs  the  propulsion  of  the  car, 
while  the  other  is  used  to  revolve  two  se*  of 
shovels.  These  shovels  are  encased  in  a  circu- 
lar box,  which  is  so  attached  to  the  front  of  the 
truck  and  so  designed  that  it  glides  closely 
over  the  track  and  the  rails  of  the  railway 
line.  As  the  snow  plow  moves  along,  all  the 
snow  on  the  rails  is  picked  up  by  the  circular 
box.  The  revolving  of  the  shovels  brings  the 
snow  to  the  top  of  the  case,  where  it  is  emitted 
through  a  spout.  This  spout  can  be  adjusted 
with  the  opening  turned  towards  either  side  of 
the  car. 

The  snow  plow  can  be  operated  night  or  day, 
because  it  is  without  the  objectional  features  of 
the  ordinary  snow  sweeper,  which  makes  a 
great  deal  of  noise  and  interferes  with  the  regular 
traffic  upon  the  streets  as  well  as  being  an  annoy- 
ance to  pedestrians. 

The  plow  has  a  very  neat  appearance,  it  is 
made  of  the  best  material,  in  fact,  mechanically 
as  well  as  electrically,  its  construction  is  equal 
to  anything  the  Westinghouse  Electric  and 
Manufacturing  Company  ever  brought  into  the 
market. 

NOTES    OM    ELECTRICAL    ENGINEERING 
AT  CORNELL  UNIVERSITY. 

At  the  meeting  of  the  Electrical  Association 
on  the  10th  inst.  Instructor  Saunders  described 
his  method  of  determining  the  direction  in  wh^ch 
lines  of  fjrce  circulate  about  a  wire  through 
which  a  current  is  flowing,  the  basis  of  his 
method  being  the  assigning  to  the  line  of  force 
the  quality  of  elasticity. 

On  the  17th  inst.  Mr.  Lindsay,  '91,  described 
the  "  Wenstrom  Dynamo."  The  machine  is 
run  at  the  remarkably  low  speed  of  300  revo- 
lutions. 

A  new  bilt-testing  apparatus  has  been  added 
to  the  equipment  of  Sibley  College,  through  the 
kindness  of  Win.  Sellers  &  Co. 

The  principal  feiture  of  this  apparatus  is  a 
costly  dynamometer  that  is  peculiarly  adapted 
to  practical  belt  testing,  and  it  is  a  very  valuable 
acquisition  to  the  college  laboratory. 

On  the  2 1st  Mr.  Wm.  L.  Launders,  of  the  In- 
gersoll-Sergeant  Drill  Co.,  lectured  before  the 
Sibley  College  students  on  "The  Production, 
Transmission  and  Use  of  Compressed  Air."  Mr. 
Launders  was  very  impartial  in  describing  the 
various  air-compressing  machines  now  on  the 
market,  giving  due  praise  to  the  excellent  fea- 
tures of  those  in  competition  with  his  own. 

But  with  all  his  impartiality,  he  seemed  to 
dwell  with  more  pleasure  upon  the  indicated  ef- 
ficiency of  the  generator,  1.  e.,  the  efficiency  of 
"production,"  which  was  as  high  as  96  percent., 
than  upon  the  efficiency  at  the  point  of  applica- 
tion of  the  fluid,  which  was  only  about  32  per 
cent.  Surely  electricity  has  not  a  very  formida- 
ble opponent  in  compressed  air. 

Thomson,  R.  G. ,  is  making  an  extensive  in- 
vestigation of  the  Thomson-Houston  arc  ma- 
chine, similar  to  that  made  of  the  Stanley  dy- 
namo by  Tobey  and  Walbridge,  the  results  of 
which  were  recently  read  before  the  Institute  of 
Electrical  Engineers. 

Size  of  Conductors. — In  electric  lighting  the 
size  of  the  conductors  should  be  proportioned  to 
the  size  of  the  current. 


THE  ELECTRIC  LIGHT. 

The  Willamette  Falls  Electric  Company,  of 
Portland,  Ore.,  is  making  some  additions  to  the 
capacity  of  its  electric  lighting  plant.  The  cen- 
tral station  was  put  up  somewhat  more  than  a 
year  ago,  and  installed  with  Westinghouse  alter- 
nating current  apparatus  of  a  capacity  of  six 
thousand  incandescent  and  two  hundred  arc 
lamps.  The  plant  is  situated  at  Willamette, 
where  the  water  power  of  the  "  Falls  "  is  utilized 
in  the  generation  of  the  electric  current.  From 
the  generating  station  to  Portlaind  is  twelve 
miles,  and  for  the  purpose  of  transmitting  the 
current  over  this  distance,  the  installation  con- 
sists of  three  thousand  volt  dynamos.  The  light 
and  the  plant  in  general  has  given  great  satisfac- 
tion. The  demand  has  increased,  and  the  com- 
pany has  given  the  Westinghouse  Electric  Manu- 
facturing Company  the  contract  for  apparatus  to 
furnish  an  additional  one  hundred  arc  lamps. 

A  new  electric  lighting  company,  the  Electric 
Contract  Co. ,  has  been  established  in  Philadel- 
phia, and  has  contracted  with  the  Westinghouse 
Electric  Manufacturing  Co.  for  the  installation 
of  750  incandescent  and  300  arc  lights. 


CONCENTRIC  CONDUCTORS  IN  ELECTRIC 
LIGHTING. 

The  currents  in  the  Ferranti  mains  running 
from  the  Deptford  Station,  London,  will  have  a 
pressure  of  10,000  volts.  The  mains  consist  of 
two  concentric  copper  tubes  insulated  from  one 
another,  the  outer  one  being  placed  to  earth  ;  in- 
asmuch as  its  resistance  is  very  low  and  no  ac- 
cess can  be  obtained  to  the  inner  conductor,  the 
danger  to  life  is  eliminated.  The  object  of 
using  tube  in  place  of  solid  core  is  that  high 
tension  currents  tend  to  travel  near  the  surface  of 
the  conductor,  so  that  the  central  portion  would 
carry  but  little  current.  Faraday  was  probably 
the  first  to  show  this  phenomenon  for  static  elec- 
tricity, and  Sir  William  Thomson  has  proved  it 
for  alternating  currents,  but  the  reasons  are  not 
the  same  as  in  the  case  of  static  electricity.  The 
cable  was  designed  by  Mr.  Ferranti.  It  must 
be  borne  in  mind  that  the  stress  in  the  substance 
of  any  conductor  is  but  small.  The  strain  is  in 
the  insulation  surrounding  it,  be  this  an  insulat- 
ing material  or  the  air.  Sir  W.  Thomson  and 
others  have  now  proved  that  the  energy  of  the 
current  travels  through  the  dielectric  (insulation) 
and  the  conductor  acts  simply  as  a  director. 
Hence  the  current  enters  the  conductor  from  the 
outside  surface.  If  the  alternations  are  very 
rapid,  no  time  is  permitted  for  the  current  to 
penetrate  far  into  the  conductor,  and,  conse- 
quently, only  the  outer  shell  is  used  to  convey 
the  current.  Hence  also  the  resistance  of  the 
conductor  will  vary  with  the  speed  of  the  alter- 
nations, since  the  useful  area  of  the  wire  varies 
with  this  speed.  The  insulation  may  be  com- 
pared to  a  steam-pipe,  which  bears  the  pressure 
of  the  steam  and  consequently  is  under  great 
strain,  but  there  is  no  true  analogy.  It  will, 
therefore,  be  a  question  to  be  decided  in  the 
future,  how  long  the  various  insulations  now  in 
existence  will  last,  when  placed  under  great 
stresses.  Many  laboratory  experiments  have 
been  made  for  ascertaining  the  life  of  the  ma- 
terial. But  common  sense  would  seem  to  in- 
dicate from  experience  in  other  matters,  that  the 
conclusions  derived  from  such  experiments  are 
not  final,  unless  time  enters  as  a  factor. 


Electric  Micrometer. — Shoe  manufacturers 
are  interested  in  a  newinstument,  the  electric  mi- 
crometer, which  is  applied  to  the  sorting  of  pieces 
of  leather  according  to  their  thickness,  and  dis- 
tributing them  in  separate  receptacles,  its  capacity 
in  this  line  extending  to  the  separation  of  taps 
which  vary  in  thickness  as  little  as  1000  th  of  an 
inch,  and  this  at  the  rate  of  5000  taps  an  hour. 
Besides  sorting  the  pieces  of  leather,  the  machine 
automatically  records  the  number  placed  in  each 
receptacle.     When  the  apparatus  is  in  operation 


all  that  is  required  of  the  attendant  is  to  put  the 
taps  in  a  trough-like  box.  A  follower  is  then 
adjusted  behind  the  taps,  which  keeps  them  in  an 
upright  position,  and  maintains  a  constant  pres- 
sure as  they  are  fed  from  the  trough  into  two 
abutting  fingers,  the  taps  in  return  being  fed 
from  the  trough  into  micrometer  fingers,  which 
pass  successively  into  position.  The  fingers, 
which  are  fed  around  by  a  ratchet  movement, 
pause  a  short  time  over  the  receptacle  for  taps, 
and  when  a  micrometer  finger  reaches  one  of 
these  bins  in  which  the  tap  that  it  holds  should 
be  dropped,  the  inner  extension  of  the  finger 
touches  an  electric  contact  and  the  tap  falls  from 
the  jaws.  The  operation  of  the  finger  is  made  to 
actuate  a  counter,  which  indicates  the  number 
of  taps  in  every  receptacle. 

The  Telephone. — In  the  fight  for  the  telephone 
field,  which  will  inevitably  begin  as  soon  as  the 
Bell  patents  begin  to  expire,  says  a  Boston  ex- 
change, the  Bell  Telephone  Company,  or  rather 
the  sub-companies  of  which  the  Bell  company 
owns  a  majority  of  the  stock,  will  have  decidedly 
the  advantage.  They  will  have  the  plant,  the 
prestige,  the  patronage,  and  last  but  by  no 
means  least,  they  will  have  plenty  of  money  with 
which  to  fight.  To  show  how  competitors  will 
be  treated  it  is  only  necessary  to  instance  the  case 
of  a  local  company  at  Peterborough,  Ont.  The 
new  company  entered  the  field  with  the  avowed 
intention  of  doing  business  at  half  the  rates  of 
the  Bell  company,  claiming  also  that  they  could 
at  this  rate  pay  larger  dividends  to  shareholders 
than  was  ever  paid  by  the  Bell  company.  When 
the  small  company  had  proceeded  with  i  s  in- 
stallation to  pretty  near  the  limit  of  the  capital 
at  command,  the  Bell  company  announced  that 
it  would  give  all  old  subscribers  not  interested 
in  the  new  company  and  all  new  subscribers 
telephone  connections  free  until  competition 
ceased.  Under  these  conditions  the  fate  of  the 
new  company  can  only  be  to  die  for  want  of 
nourishment. 

Electric  Meters. — For  measuring  the  amount 
of  energy  delivered  over  a  period  of  time,  there 
are  many  meters  corresponding  to  gas  meters. 
All  of  them  depend  upon  one  principle,  namely, 
an  electrical  apparatus  working  a  train  of  wheels 
which  revolve  indicating  needles  over  dials,  the 
revolution  being  faster  or  slower  according  as 
more  or  less  current  is  passing.  The  full  meters 
generally  used  are  termed  current  meters,  since 
they  take  no  notice  of  the  pressure  of  the  cur- 
rent. But  there  are  forms  of  meters  which  take 
this  into  account,  when  the  reading  gives,  not 
the  quantity  of  current  which  has  taken,  but  the 
quantity  of  energy  consumed.  When  the  current 
in  the  mains  is  at  a  fairly  constant  pressure,  it  is 
necessary  only  to  know  the  quantity  of  current 
which  has  passed  through  the  instrument.  But 
where  a  meter  is  employed  to  ascertain  what 
payment  should  be  made  to  a  public  company, 
the  simple  registration  of  current  delivered  is 
manifestly  unfair,  for  its  pressure  may  at  times 
have  been  below  the  normal  pressure  contracted 
for ;  so  that  in  these  cases  either  a  meter  indi- 
cating energy  should  be  employed,  or  a  strict 
public  surveillance  must  exist,  in  order  to  com- 
pel every  public  company  not  to  permit  the 
pressure  to  fall  below  that  contracted  for,  in  the 
same  way  as  gas  companies  are  treated. 

The  New  York  Electrical  Society. — On  the 
evening  of  November  22  the  New  York  Electri- 
cal Society,  on  the  invitation  of  Mr.  R.  R.  Bow- 
ker,  first  vice-president  of  the  Edison  Electric  Il- 
luminating Company,  of  New  York,  inspected 
the  station  of  the  latter  company  on  26th  street, 
near  6th  avenue.  The  entire  station  was  thrown 
open  to  the  members,  and  Mr.  Van  Vleck,  the 
chief  electrician  of  the  company,  explained  the 
electric  plant,  the  steam  plant,  and  the  details  of 
the  switchboards,  underground  service,  etc. 
The  visit  was  greatly  enjoyed  by  those  who  ac- 
cepted the  invitation  of  the  company.  This 
plant  is  one  of  the  model  ones  in  the  city,  and 
there  was  much  of  interest  to  be  seen. 
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THE    ELECTRIC    aGE. 


THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL   PATENTS    ISSUED    NOVEM- 
BER i  8th,  1890. 

440,614.  Electric  Switch.  Ernest T.  Barberie 
and  James  Des  Brisay,  New  York,  N.  Y.  Filed 
Apr.  8,  1890. 

440,627.  Elect'ic  Meter.  Sebastian  Z.  De 
Feiranti,  Hampstead,  County  of  Middlesex,  En- 
gland.   Filed  Oct.  9    1888.    Patented  in  England. 

440.640.  Electric  Welding  Transformer.  Her- 
mann Lemp.  Lynn,  Mas-;.,  assignor  to  the  Thom- 
son Electric  Welding  Company,  of  Maine.  Filed 
Apr.  16,  1890. 

440.641.  Electric  Welding  Apparatus.  Her- 
mann Lemp,  Lynn,  Ma-s.   Filed  June  13.  1890. 

440,654.  Lightning-Arrester.  Edwin  W.  Rice, 
Jr.,  Lynn,  Mass.     Filed  Aug.  15,  1889. 

440.662.  Electric  Arc  Lamp.  Elihu  Tomson 
and  Edwin  W.  Rice,  Lynn,  Mass.,  assignors  to 
the  Thomson  Houston  Electric  Company,  of 
Connecticut.      Filed  Jan.  3,  1884. 

440.663.  Electric-Arc  Lamp.  F.lihuThomson 
and  Edwin  W.  Rice,  Lynn,  Mass.,  assignors  to 
the  Thomson  Houston  Electric  Company,  of 
Connecticut.     Filed  Jan.  3,  1884. 

440.664.  Method  of  Electric  Welding.  Elihu 
Thomson,  Lynn,  Mass.,  assignor  to  the  Thom- 
son Electric  Welding  Company,  of  Maine.  Filed 
May  15,  if" 


NO.    440,662. ELECTRIC  ARC  LAMP. 

440,665.  Trolley-Arm  for  Electric  Railways. 
Elihu  Thomson,  Lynn,  Mass.  Filed  Mar.  5,  1889. 

440.685.  Electric  Cut-Out.  George  H.  Alton 
and  Edwin  W.  Rice,  Jr.,  Lvnn,  Mass.,  assignors 
to  the  Thomson-Houston  Electric  Company,  of 
Connecticut.     Filed  Nov.  21,  1889. 

440.686.  Electric  Railway-Car  Motor.  Isaac 
F.  Baker,  Lynn,  Mass.,  assignor  to  the  Thom- 
son-Houston Electric  Company,  of  Connecticut. 
Filed  July  1,  1889. 

440,689.  Electric-Railway  Car.  Warren  S. 
Belding,  Chicago,  111.     Filed  Apr.  21,  1890. 

440.691.  Electric  Collecting  Device  or  Brush. 
Harold  P.  Brown,  New  York,  N.  Y.  Filed  June 
6,  1890. 

440.699.  Electric  Motor.  Charles  E.  Dressier, 
New  York,  N.  Y.     Filed  Apr.  10,  1890. 

440.700.  Electric  Motor  and  Generator.  Chas. 
E.  Dressier,  New  York,  N.  Y.  Filed  May  12, 
1890. 

440.717.  Electric  Motor  Mechanism.  Samuel 
E.  Mower,  New  Haven,  Conn.,  assignor  to 
Henry  G.  Thompson  and  Sons,  same  place. 
Filed  May  8,  1890. 

440.718.  Electro-Motor  Mechanism.  Samuel 
E.  Mower.  New  Haven,  Conn.,  assignor  to 
Henry  G.  Thompson  &  Son.  same  place.  Filed 
May  10    1890. 

440,720.  Electric  Switch.  Charles  A.  Pflu- 
ger,  Chicago,  111  ,  assignor  to  David  P.  Perry, 
same  place.      Filed  Jan    15,  1890. 

440,759.  Apparatus  for  Flashing  Filaments. 
Hermann   Lemp,  Hartford,   Conn.,  assignor  to 


the  Schuyler  Electric  Company,  of  Connecticut. 
Filed  Feb.  1,  1889. 

440.766.  Telegraphy.  Patrick  B.  Delany, 
New  York,  N  Y.     File.l  May  n,  1886. 

440.767.  Synchronous  Telegraphy.  Patrick 
B.  Delanv,  New  York,  N.  Y.  Filed  July  30, 
1886. 

440.768.  Mu'tiplex  Telegraphy.  Patrick  B. 
Delany,  New  York,  N.  Y.  Original  application 
filed  July  30,  1886.  Divided  and  this  application 
filed  Dec.  9,  1887. 

440,776.  Electric  Motor.  Harry B.  Pullman, 
Cambridge.  Ohio,  assignor  of  thiee-lounhs  to 
Charles  D.  Robbins  and  Harrison  O.  Paich,  both 
of  Washington,  Pa.     Filed  Aug.  16,  1890. 


NO.    440,664. — METHOD  OF  ELECTRIC  WELDING. 

440.780.  Underground  Conductor.  Edmond 
Yerstraete,  St.  Louis,  Mo.,  assignor  of  one-half 
to  Peter  M.  Kling  and  George  J.  Kobusch,  same 
place.     Filed  Feb.  21,  1890. 

440.781.  Trolley  or  Plow  for  Electric  Rail- 
ways. Edmond  Yerstraete,  St.  Louis,  Mo.,  as- 
signor of  one-half  to  Peter  M.  Kling  and  George 
J.    Kobusch,  same  place.     Filed  Feb.   21,  1890. 

440,789.  Overhead  Conductor  for  Electric 
Railways.  Robert  D.  Cushing,  Boston,  Mass. 
Filed  Dec.  16,  1889. 

440,814.  Trolley  for  Electric  Railways.  Char- 
les A.  Lieb,  New  York,  N.  Y.  Filed  June  13, 
1890. 

440,817.  Yoke  and  Brush  Holder.  Frank  B. 
Rae,  Detroit,  Mich.,  assignor  to  the  Detroit 
Electrical  Works,  same  place.  Filed  Aug.  9, 
1890. 

440,821.  Electric  Motor.  Leo  Bock,  Jr., 
New  York,  N.  Y. ,  assignor,  by  direct  and  mesne 
assignments,  to  himself  and  Charles  L.  Wright, 
same  place.     Filed  Aug.  20,  1889. 


NO.  440,  665. TROLLEY  ARM  FOR  ELECTRIC  RAILWAYS. 

440,822.  Electric  Conduit.  Wm.  J.  Brewer, 
New  York,  N.  Y.     Filed  July  15,  1890. 

440,845.  Electric  Switch.  Charles  H.  Her- 
rick,  of  Winchester,  Mass.     Filed  Aug.  19,  1890. 

440,881.  Signaling  Apparatus  for  Electric 
Railways.  Frank  F.  Loomis,  Akron,  Ohio. 
Filed  Mar.  15,  1890. 

440,898.  Calling  Device  for  Clock  Telephone- 
Lines.  John  A.  McManman,  Wilwaukee,  Wis. 
Filed  Mar.  21,  1890. 

440,906.  Samuel  Trott,  Halifax,  Canada. 
Filed  Apr.  26,  1890. 

440.  go8.  Dynamo-Electric  Machine  and  Mo- 
tor. Frederik  V.  Andersen  and  John  O.  Girdle- 
stone,  London,  England.  Filed  May  13,  1890. 
Patented  in  England. 

440,925.  Railway  Signal.  Joseph  W.  Riggs, 
Minneapolis,  Minn.,  assignor  to  the  Riggs  Elec- 


tric Traveling   Danger  Signal  Company,    same 
place.      Filed  Aug.  31,  1889. 

440.926.  Railway  Signaling  Device.  Joseph 
W.  Riggs.  Minneapolis,  Minn.,  assignor  to  the 
Riggs  Electric  Traveling  Danger  Signal  Com- 
pany, same  place.     Filed  Sept.  12,  1689. 

440.927.  Railway  Signaling  System.  Joseph 
W-  Riggs,  Minneapolis,  Minn.,  assignor  to  the 
Riggs  Electric  Traveling  Danger  Signaling  Com- 
pany, same  place.     Filed  Sept.  12,  1889. 

440,976.  System  of  Electrical  Transmission 
of  Power.  Charles  J.  Yan  Depoele,  Chicago, 
I1L    Filed  May  10,  1886. 

™o, 977.  Generator  for  Pulsating  Currents. 
Charles  J.  Yan  Depoele,  Lynn,  Mass.  Filed 
Apr.  17,  1890. 

441,030.  Train-Signal  for  Railroads.  Wil- 
liam D.  Sheldon,  Providence,  R.  I.  Assignor 
to  Nicholas  Sheldon,  same  place.  Filed  June 
15,  1889. 

441031.  Train-Signal.  William  D.  Sheldon, 
Providence,  R.  I.,  assignor  to  Nicholas  Sheldon, 
same  place.     Filed  Sept.  20,  18S9. 

441033.  Train-Signal  for  Railroads.  William 
D.  Sheldon,  Providence,  R.  I.,  assignor  to  Nicho- 
las Sheldon,  same  place.     Filed  May  15,  1890. 

441.034.  Lighting  Railroads,  William  D. 
Sheldon,  Providence,  R.  I.,  assignor  to  Nicholas 
Sheldon,  same  place.     Filed  May  15,  1890. 

441.043.  Underground-Wire  System.  Ed- 
mond Yerstraete,  St.  Louis,  Mo.,  assignor  of 
one  half  to  Peter  M.  King  and  George  J.  Ko- 
busch, same  place.     Filed  Feb.  21.   1890. 

441.044.  Electric  Railway-Signal.  William 
H.  Waddeil,  Lexington,  Ya.  Filed  Oct.  21, 
1889. 

441,059.  Incandescent-Electric-Lamp  Sock- 
et. James  W.  Collier,  New  York,  N.  Y.  Filed 
Nov.  16.  1  88q.     Renewed  Aug.  23,  1890. 

441,060  Process  of  Magnetically  Concentrat- 
ing Ore.  Gurdon  Conkling,  Glens  Falls,  N.  Y. 
Filed  Oct.  12,  1889. 

441,066.  Thermal  Protector.  Hammond  V. 
Hayes,  Cambridge.  Mass..  assignor  to  the  Amer- 
ican Bell  Telephone  Company  of  Massachusetts. 
Filed  July  17,  1890. 


The  Imitation  of  Solar  Phenomena  by  Means 
of  the  Electric  Discharge. — In  a  recent  com- 
munication to  the  Academie  des  Sciences  M.  Ch. 
V.  Zenger  states  that  observations  of  the  effects 
produced  by  the  Wimhurst  machine  on  smoked 
glass  plates  led  him  to  experiment  with  a  view 
of  obtaining  an  electrically  produced  imitation 
of  various  well-known  solar  phenomena.  A 
large  sheet  of  glass  well  dried  on  one  face  and 
covered  with  lamp-black  on  the  other  was  placed 
between  the  terminals  of  a  Wimhurst  machine. 
The  -f-  pole  was  brought  very  close  to  the  black- 
ened surface,  in  the  centre  of  which  there  was 
a  circular  tin  disc.  The  -  pole  was  from  10  to 
20  cm.  distant  from  the  other  side.  Sparkless 
discharges  disturbed  the  blackened  surface,  and 
a  representation  of  the  lines  of  electric  force  was 
drawn  upon  the  glass.  The  Jesuit  was  a  striking 
reproduction  of  a  total  eclipse  of  the  sun,  the 
metallic  disc  representing  the  moon.  The  lines 
of  force  produce  around  the  edge  of  this  disc  all 
the  chromospheric  phenomena  witnessed  during 
a  solar  eclipse,  such  as  eruptive,  linguiform  and 
auroral  protuberances.  If  the  experiment  is 
carried  out  in  a  dark  room  red  flames  may  be 
seen  coming  from  the  edge  of  the  disc,  which 
exactly  resemble  in  form  and  color  those  visible 
during  a  solar  eclipse.  Blackened  glass  balls 
submitted  to  the  Wimshurst  discharge  exhibit 
white  spots,  the  photographic  negatives  of  which 
are  precisely  similar  to  those  ofsunspots. 

Filaments.  —  Broken  filaments  of  incandescent 
lamps  can  often  be  interlocked  by  slightly  jar- 
ring the  bulb,  especially  when  the  filaments  are 
of  the  corrugated  or  spiral  form,  and  then  the 
light  can  be  renewed.  Such  filaments  often  do 
good  service  for  a  long  time. 
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A  MAGNETIC  CUT-OUT. 


The  accompanying  illustrations  represent  a 
new  magnetic  cut  out,  which  is  being  placed  on 
the  market  by  Mr.  Napier  Prentice,  of  Stow- 
maiket,  Suffolk.  The  cut-out  comprises  an 
electro  magnet  wound  with  wire,  included  in  or 
taken  as  a  shunt  from  the  circuit  to  be  controlled, 
the  external  wires  being  secured  by  the  binding 
screws  shown.  These  screws  are  arranged  on 
conducting  pieces,  one  being  electrically  con- 
nected with  the  conducting  piece  carrying  the 


FIG.     I. — MAGNETIC    CUT-OUT. 

mercury  cup  on  the  right,  and  the  other  being 
similarly  connected  through  the  coil  ot  the  mag- 
net with  the  conducting  piece  carrying  the  sec- 
ond mercury  cup.  Into  these  cups  dip  the  ends 
of  the  horizontal  bridge  piece,  which  is  provided 
with  arms  carrying  the  armature.  These  arms 
are  connected  by  a  cross  piece  extending  be- 
hind a  vertical  lever,  which  has  a  counterbalance 
weight  at  its  upper  end,  and  a  tail  piece  consti- 
tuting a  kicker.     The  screw  shown  in  front  of 


FIG.     t. MAGNETIC    CUT-OUT. 

the  armature  permits  of  the  position  of  the  lat- 
ter relatively  to  the  end  of  the  magnet  core 
be  ng  adjusted.  The  parts  are  mounted  upon  a 
base  of  enameled  slate.  When  the  normal  cur- 
rent is  passing,  the  armature,  bridge,  arms  and 
lever  remain  as  shown  in  fig.  i  ;  but  on  the  cur- 
rent increasing  abnormally,  the  electro-magnet 
attracts  the  armature  and  the  cross  piece  moves 
the  vertical  lever  so  that  its  weighted  head  causes 
it  to  fall  over  in  such  a  manner  that  its  tail  end 
kicks  the  bridge  and  knocks  it  over  into  the  po- 
sition shown  in  fig  2,  thus  removing  the  con- 
tacts out  of  the  mercury  cups  and  breaking  the 
circuit. — London  Electrical  Review. 


According  to  a  table  prepared  by  Dr.  B-rsillon, 
the  nuTiber  of  arc  lamps  used  in  Paris  in  1885 
was  only  68  ;  last  year  the  number  had  risen  to 
393  arcs  and  6,188  incandescents.  The  fires  of- 
ficially stated  to  have  been  caused  by  electricity 
had- risen  in  the  same  period  from  1  to  33. 

A  travelling  testing  laboratory  on  wheels  for 
use  when  repairing  cables,  is  used  by  a  Paris 
electric  lighting  company.  The  van  is  fitted 
with  a  batteiy  and  testing  instruments,  including 
a  photometer,  and  is  large  enough  to  hold  two 
persons. 


EASTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Nov.    26,  1890. 

The  Pulsion  Telephone  Company  will  shortly 
move  their  headquarters  from  No.  13  School 
street  to  Bedford  street. 

Under  the  statutes  and  ordinances  recently 
passed  Brown  S.  Flanders  was  appointed  inspec- 
tor of  wires,  at  a  salary  of  $3,000  a  year. 

A  charter  has  just  been  issued  to  the  Spring 
Garden  Electric  Co.,  of  Philadelphia,  wirh  a 
capital  of  $10,000,  and  as  directors,  Aaron  Fries, 
J.  J.  Martin,  and  others. 

The  new  Corliss  engine  has  arrived  for  the 
United  electric  light  plant,  at  Spiingfield.  It  is 
the  largest  in  that  part  of  New  h-ngland,  the  ca- 
pacity being  8co  horse  power. 

The  Selectmen  of  Camden  have  revoked  per- 
mission given  to  the  electric  railroad  to  lay 
tracks  in  the  streets  of  Camden.  The  railroad 
people  are  still  surveying  the  streets. 

The  cars  on  the  Whitman  &  Brockton  electric 
road  will  he  started  about  December  1.  The 
officials  of  the  local  company  wih  celebrate  the 
event  with  a  public  banquet  and  speech  making. 

There  is  talk  in  Gardiner,  Me.,  of  establishing 
an  independent  electric  light  and  powtr  plant, 
to  furnish  power  for  a  new  mill,  and  electric 
lights  for  the  extensive  saw  mill  of  H.  \V.  Jewett 
&  Co. 

The  franchise  granted  the  Hatherly  company, 
of  Rockland,  provides  that  they  shall  construct 
that  portion  between  Auburn  ville  and  the  village 
before  building  Irom  the  Abington  line  to  Wtst 
street. 

The  Ayer  Electric  Light  Co  ,  Dr.  B.  H.  Hart- 
well,  president,  intend  taking  immediate  steps 
toward  putting  in  a  system  to  comprise  Aver, 
Shirley,  and  Groten.  The  Groten  Episcopal 
School  will  also  be  supplied. 

Work  on  the  large  dam  in  the  Farmington 
River,  at  Tariffville  Corner,  is  progressing  slowly 
owing  to  high  water.  The  erection  of  poles  and 
wiring  to  Hartford  will  soon  begin  and  the  trans- 
mission of  the  electric  current  for  power  pur- 
poses will  soon  follow. 

Mr.  W.  B.  Lewis  of  the  Thomson-Houston 
Company,  delivered  a  lecture  before  the  Young 
Men  of  St.  Andrew's  Chapter,  Lynn,  a  few  even- 
ings ago.  His  subject  was  "Electricity  and 
some  of  its  Applications,"  and  he  handled  it  in 
a  masterly  way.  He  illustrated  his  theme  with 
several  practical  experiments. 

The  subject  for  the  third  lecture  in  the  Read 
Fund  course,  Newtown,  which  occurred  Novem- 
ber 26,  was  "The  Telephone,"  and  lines  from 
New  York,  Baltimore,  Albany,  and  other  distant 
points  were  connected  with  the  hall,  thus  ena- 
bling the  audience  to  hear  speeches  and  music 
in  those  places  by  means  of  the  telephone. 

J.  F.  Baker,  of  Lynn,  has  patented  an  electric 
railwav  car  motor,  the  combination,  with  a  rail 
way  car  or  vehicle,  of  a  propel'ing  electric 
motor  therefor,  sleeved  at  one  end  upon  the  rail- 
way car  axle,  and  supported  at  its  opposite  end 
by  a  slide  free  to  move  in  a  longitudinal  direc- 
tion and  having  a  rounded  bearing  surface. 

The  People's  Co  operative  F.lectric  Lighting 
Co..  of  New  Bedford.  Mass.,  will  soon  begin  ope- 
rations. The  by  laws  which  were  drafted  a  few 
days  a?o  will  be  formally  presented  at  a  spe- 
cial meeting  of  the  company  to  be  held  next 
week.  An  electrician  is  busily  preparing  esti- 
mates regarding  the  cost  of  light  and  the  amount 
of  business  that  may  be  exrected. 

Representatives  of  the  Columhu=,  O. .  consoli- 
dated street  railway  svstem  were  at  the  Thomson- 
Houston  Company's  factory  a  few  days  ago, 


and  were  taken  around  the  Highland  circuit. 
This  company  has  decided  to  at  once  equip  two 
of  is  lines  with  the  overhead  system,  and  others 
will  follow.  It  has  already  given  a  $1, 000,000 
order. 

An  electric  hoist  of  the  Thomson-Houston 
type  has  just  been  installed  on  the  dock  of  the 
Merchants'  and  Miners'  Transportation  Com- 
pany, Boston,  for  unloading  vessels. 

The  Selectmen  of  Danvers  held  a  conftrence 
with  the  officials  of  the  tel<  phone  comp  any,  No- 
vember 20th,  and  the  whole  matter  of  difference 
was  referred  to  Supeiintendent  Lynch  lor  the 
town,  and  Mr.  Duxbuiy,  of  the  telephone  com- 
pany, and  it  is  probable  that  the  tel>  phone  com- 
pany will  be  granted  a  new  location  away  from 
the  electric  light  wires,  so  that  the  town  will  not 
be  obliged  to  run  double  lines  for  their  lights. 

Twenty-five  new  electric  snow  ploughs,  much 
heavier  than  those  in  use  last  winter,  have  been 
ordered  by  the  West  r  nd  Rail«ay  Company  of 
this  city,  and  four  of  them  are  already  com- 
pleted. The  electiical  equipment  is  complete 
and  thorough.  There  are  two  15  horse-power 
motors  inside  the  car.  These  are  of  the  ordi- 
nary railway  t\pe.  Being  inside  the  car  body, 
they  are  protected  from  the  rain,  storm  and 
wind.  The  ploughs  are  all  equipped  with  a 
powerful  brake,  which  requires  no  turning  of  a 
spindle,  but  simply  the  pressure  of  a  man's 
foot  The  results  are  instantaneous  and  effec- 
tive. 

G.  H.  Alton  and  E.  W.  Rice,  Jr.,  of  Lynn, 
have  patented  an  electric  cut  out,  the  combina- 
tion, with  two  pairs  of  fuse  clips,  each  consist- 
ing of  spring  jaws  which  project  perpendicularly 
to  their  back  so  as  to  present  their  mouths,  or 
openings,  outwardly,  of  a  fuse  blank  comprising 
a  plate  of  insulating  material  having  conducting 
ends  10  which  a  fuse  wire  is  electrically  con- 
nected, said  fuse  being  adapted  to  be  forced  into 
the  clips  or  holders  with  its  conducting  ends  in 
contact  therewith  by  bodily  movement  of  such 
fuse  toward  the  plate  or  support  carrying  the 
clips. 

The  order  pissed  by  the  board,  November  17, 
authorizing  the  Boston  Electric  Light  Company 
to  erect  poles  on  certain  streets  of  the  city  was 
vetoed  by  the  mayor,  in  his  veto  message  the 
mayor  stated  that  the  order  was  passed  under  a 
suspension  of  the  rules  and  without  public  no- 
tice, and  that  the  people  in  Columbus  avenue 
were  almost  unanimous  in  their  objections  to 
the  erection  of  the  poles  in  the  avenue.  The 
vetoed  order  named  Dorchester  street  as  well  as 
Columbus  avenue.  Chairman  Wilson  ruled  that 
the  veto  did  not  apply  to  the  entire  order.  The 
veto  was  unanimously  sustained.  Alderman 
Flood  offered  an  order  which  was  passed  author- 
izing the  company  to  erect  poles  in  Dorchester 
street,  as  the  vetoed  order  provided,  and  to  which 
there  were  no  objections. 

The  nominating  committee  of  the  Boston 
Electric  Club  has  announced  the  following  ticket 
for  officers  and  directors  for  1891  :  President, 
Capt.  Eugene  Griffin  ;  Vice-pres  dents.  C.  J.  H. 
Woodbury,  C.  L.  Edgar;  Treasurer,  F.  J  Boyn- 
ton  ;  Secretary,  R.  F.  Ross:  Historan,  George 
W.  Mansfield  ;  Directors,  one  year — J.  Edward 
Addicks,  George  E.  Hanson.  John  C.  Wilson, 
Wm.  Brophy,  Charles  B  Bur  eigh  :  two  years — 
A.  L.  Rnhrer,  Henry  B  Cram,  K.  F.  Ross,  L.  S. 
Dumoul  n,  George  B.  Neal  ;  three  years — F.  T. 
Boynton,  Frank  II  Monks,  George  W.  Adams. 
Wm.  C.  Woodward,  W.  J.  Denver  :  four  years 
— Frank  Ridlon,  E.  H.  Hewins,  J.  R.  Lovejov, 
W.  D.  Warner,  C.  W.  Holtzer. 

C.  J.  Vandepoele  has  patented  a  system  of 
electrical  transmission  of  power,  the  combina- 
tion, in  an  electric  railway,  of  a  supply  circuit 
extending  along  the  line  and  carrying  current  of 
substantial!  v  constant  potential,  amotorcarmak- 
ing  a  trar  king  connection  with  the  supph  circuit, 
a  momentum  generator  upon  the  car  and  in  cir- 
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cuit  with  the  main  line,  and  consisting  of  an 
electro-dynamic  machine  connected  in  stries 
and  having  a  field  magnet  of  normal  capacity, 
and  a  series  of  supplemental  field  magnet  coils, 
a  1  in  series  with  the  normal  field  magnet  and 
with  the  armature,  terminals  extending  fiom  the 
supplementary  field  magnet  coils  to  a  series  of 
insulated  contacts,  a  movable  contact  aevice, 
and  means  for  actuating  it,  the  position  of  the 
commutator  brushes  to  change  the  machine  from 
a  motor,  when  not  p-rformiug  work,  to  a  mo- 
mentum generator,  actuated  by  the  momentum 
of  the  vehic  e. 

Mr.  C.  H.  Bayley.  of  B  >ston,  has  devised  and 
patente  i  a  revolving  sign  for  use  on  treet  cars 
at  night  I  he  object  of  the  invention  is  to  show 
on  the  street  the  destination  of  the  car.  In  the 
day  time  >evo  ving  vis  bie  signs  are  gen  rally 
used,  out  of  course,  these  do  not  answer  the 
pu'pose  at  night.  To  overcome  this  difficulty 
is  the  obje  t  of  Mr.  BayleCs  invention.  1  he  de- 
vice is  simp  e  in  construction,  consisting  of  a 
wooden  frame  of  about  the  same  size  as  those 
now  used  in  the  day  tine.  One  end  is  support- 
ed by  and  revolved  upon  by  a  piece  of  hollow 
tubing.  This  tube  is  held  in  place  by  a  bracket, 
through  which  it  parses,  the  bracket,  of  course, 
being  fixed  to  the  top  of  the  car.  This  tube 
extends  to  the  centre  of  the  sign,  and  has  on  its 
inner  end  an  incandescent  electric  lamp,  the 
wires  passing  through  the  tube.  The  sioes  of 
the  frame  are  left  open  for  a  panel  of  ground 
glass,  which  slides  in  from  the  end.  the  glass 
panel  bearing  the  lettering.  Phis  may  be  used 
with  a  lamp  instead  of  an  electric  light,  and  so 
attached  to  a  street  car.  It  adds  nothing  to  the 
cost  of  running,  and  is  undoubtedly  a  device 
which  would  be  highly  appreciated  by  the 
traveling  public.  W.   J.   P. 


NEW  YORK  NOTES. 

The  Penrhyn  Slate  Company  report  large 
orders  for  the  r  goods  for  electrical  purposes, 
such  as  bases  for  switches  and  cut  outs.  For 
such  purposes  it  is  said  the  slate  gives  great 
satisfaction. 

The  Independent  Bung  Company  are  show- 
ing some  excell  nt  samples  of  wire  moulding  for 
indoor  electric  light  work,  and  they  report  in- 
creasing demand  for  their  goods.  The  low  cost 
of  these  mouldings  is  bringing  in  large  orders. 

A  visit  to  the  works  of  the  West  n  Electrical 
Instrument  Co.,  Newark.  N.  J.,  found  this  enter- 
prising concern  full  of  bu  iness,  and  ab 
settled  in  their  new  and  handsome  quarters, 
1 14— 1 1 6  William  street.  The  company  have 
every  facility  in  the  way  of  expert  help,  and 
machinery  of  the  most  improved  patterns,  as 
well  as  many  ingenious  special  tools  of  their 
own  design,  for  the  perfected  manufacture  of 
their  sta  dard  voltmeters  and  ammeters.  They 
are  at  present  busy  perfecting  some  new  instru- 
ments in  their  present  line  of  manufacture, 
which  are  expected  will  shortly  be  put  before 
the  public. 

Corroborative    evidence    showing  the    great 
merit    of   the    Magnolia    Anti-Friction    Metal, 
accumulates      daiiy.       Mr.      C.      C.      Martin, 
chief    engineer    and      super  ntendent    of     the 
Brooklyn     bridge    plant,    siys    regarding     his 
experi  nce»ithit:   '  We  haveu-ed  the  M-ienolia 
meta   for  ab  ut  six  months   on  ihe  crank  p  n  <  f 
a  450  hor-e  power  Wr  ght  engine,  ai  d   also  as 
packing  rngs   en  the  p  ston    rod  of  one  of  our 
locomotives.     In  both  cases  it  has  g  ven  f-nti  e 
satisf  ction,    not  causing  u>  the   least   tiouble. " 
The  Magnolia  Anti- Friction  Metal   Companv  of 
No.    74  Co'tlandt  street.    N.   Y  .  are    na'ura'ly 
pleased  at  receiving  this  high  t'ibute  to  the  value 
of  their  metal. 

The  American  Telephone  and  Telegraph 
Company,  popular  y  known  as  the  L"ng  Dis- 
tance Tel-phone,  now  has  three  long  detail  e 
telephone   booths   in  the  corridors  01    the  Astor 


house.  They  are  elegant  little  pi  ices,  and  are 
sound  proof.  They  are  kept  in  u-evtry  much 
of  the  time,  and  whie  inside  one  fees  very  com- 
fortable. Turkish  rugs  cover  the  floor,  and  the 
interiors  are  beautifully  d-aped.  Similar  booths 
are  found  in  all  ol  the  principal  hote  s,  rdlway 
sti  i  his  and  ferry  houses,  and  travel  crs  fin<i  the 
long  distance  te  ephone  a  grrat  convenience. 
A  year  ago  the  compiiiy  had  50.000  calls  in 
New  York  City.  Now  the  figu'es  have  run  up 
to  90.000,  showing  the  rapid  increase  of  patron- 
age. R.  J.  G. 

WESTKRN  NOTES. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

I  OOI  OPEKA  BOUSE  BLOCK, 

Chicago,  ill.,  Nov    28,  1890. 
Mi.  W   W.  Gr  scorn,  presi  lent  of  the  Electro- 
Dynamic  Company  of  Philadelphia,  has  been  in 
the  city  the  past  few  days. 

Mr.  E.  R  Gilman.  pr-s:dent.  and  Mr.  H  K. 
Gilman.  vice  president  of  tne  Great  Western  Elec- 
tric Supply  Company,  have  been  in  Chicago  the 
past  week. 

The  Monticello  Supp'y  Companv  has  been 
formed  at  Monticello.  111.,  to  supply  electic  light 
and  power,  and  steam  heat:  capital  stock.  $15.- 
000;  incorporators,  W.  E.  Smith,  Rebtr  Houston, 
and  H.  E.  Huston. 

The  Love  Electric  Traction  Company  has  just 
been  formed  in  tnis  city  with  a  capital  stock  of 
$io,ODO,ooo ;  inco'po  ators.  H.  M.  Huibard,  J. 
C.  Love,  .A  G.  Wneeler.  The  companv  propose 
the  introduct  on  of  a  new  sysiem  of  electric  trac- 
tion on  the  conduit  plan,  and  expe  t  to  con- 
struct works  near  Chicago  for  the  manufacture  of 
car-  and  appliances. 

The  handsome  little  special  circulars  gotten 
up  by  the  Central  Electric  Company,  exhibiting 
a  pie.e  of  Okonite  wire  that  has  been  in  use  for 
five  years,  and  which  was  referred  to  in  these 
columns  in  a  late  issue,  has  attracted  much  at- 
tention, and  the  company  has  received  numer- 
ous applications  for  specimen  circulars  to  frame 
and  be  kept  as  souvenirs. 

The  Central  Electric  Company  have  obtained 
patents  on  a  new  form  of  glass  insulator,  espe- 
cially designed  for  heavy  railroad  work.  It  is 
estimated  that  this  insulator  will  incrrase  the 
insulation  resistance  of  a  line  at  least  100  per 
cent.  Unfortunately  the  cuts  describing  the 
article  could  not  be  obtained  from  the  anist  in 
time  for  this  issue,  but  we  expect  to  have  them  in 
our  next. 

The  Central  Electric  Company  report  a  con- 
tinually increasing  demand  for  improved  Candee 
wire,  and  in  order  to  meet  this  demand,  have 
stocked  their  warerooms  with  a  larger  quantity 
than  ever.  As  an  instance  of  their  unequall-d 
facilities  for  doing  business  in  a  huriy,  they 
received  an  order  last  week  for  12.000  pounds 
of  this  wire  to  be  shipped  wnh  a  rush,  and  the 
wire  was  at  the  f  eight  depot  in  less  than  one 
hour  after  the  order  passed  through  the  office. 

The  Highland  Park  Electric  Light  Company- 
have  adopted  improved  Candee  wire  fo'  their 
pr  mary  circuits  throughout  iheir  system  and 
nave  over  fiteen  mi  es  "f  it  in  use.  They  re- 
port that  recen  ly.  aft-r  three  days  of  continuous 
rain  a  test  showe  1  that  the  insulation  r>-s  stance 
of  the  primary  circuits  were  over  1  meg-ohm, 
notwithstanding  the  faci  that  the  wires  are  b-iilt 
thro  igh  a  l«"ys  and  in  a  great  ma.iy  ca-es  hang 
through  tre<  s. 

The  Sperrv  Electric  Mining  M-chine  Compiny, 
have  installed  a  plant  of  their  sysem  in  the 
mines  of  the  Nellsonv  lie  Coal  and  Coke  C  m- 
pany.  at  Ne  IsonTille  Ohio  c  n-  sine  of  a  50 
H.  P.  generator,  4  669  feet  of  circuit,  and  forty 
incindescent  lamps.  Tw«<  mining  machines  w 11 
b-*  sent  down  to  th  mines  within  a  fe«  days. 
This  mine  is  one  just  being  opened  and  it  is  ex- 


pected that  it  will  be  operated  entirely  with  elec- 
tric machines  if  the  test  proves  satisfactory.  The 
Sperry  company  are  also  constructing  an  ekctric 
locomotive  for  mine  Hanlage.  which  will  be 
installed  at  Creator,  Illinois,  short  y. 

Mr.  George  Cutter  will  open  offices  at  303 
Rookery  Building,  this  city,  about  Hie  first  of 
next  mouth,  and  wid  handle  electrical  sptcial- 
ties.  Mr.  Cutter's  name  need^no  introduct. on  to 
electrical  circles.  As  a  dealer  in  eleUrical  s  ipplies 
at  83  Adam-  street,  he  built  up  a  large  businrs.i, 
wk  ch  was  transferred  to  the  Great  We-tern  Elec- 
tric supply  Company,  upon  the  forming  of  that 
company.  From  that  time  until  his  withdrawal 
from  the  Great  We-t  rn  Company,  which  was  an- 
nounced a  few  weeks  ago.  Mr.  Cutter  managed 
the  affairs  of  that  company  with  great  success. 
M  Cuuer's  many  friends  wi  1  be  glad  to  know 
he  is  st  11  in  the  business,  and  wish  him  contin- 
ued s  lccess. 

N 1  w  Corporations  — The  following  companies 
have  ben  inco  p  nated  this  week  with  head- 
quarters at  Chicago : 

M  itual  District  Messenger  Company.  Chicago, 
for  furnishing  m  ssengers  and  messenger  s-rvice, 
delivering  packages,  furn  string  and  operating 
fi  e  alarm,  police,  messenger  and  all  o  herb"xes 
operated  by  elecnicity,  etc  ;  c  pital  stock  $100,- 
000  :  incorporators.  Harold  A.  Douglas,  George 
W.  Conohen  and  William  lay  or. 

Morgan  Pa  k  Electric  Company,  Chicago,  to 
furnish  electric  light,  power  and  heat :  capital 
stock.  S25.:co;  inc  rp  r^tcs,  F.  S.  Wheaton, 
J    H.  West  ver  and  George  A.  Meech. 

Electrical  Machine  Company,  to  deal  in  el-c- 
tr  cal  machnts  and  app  anc<  s ;  capital  stock, 
$5  ;-oo  ;  incorporators.  Eve  ett  S.  Toml  nson. 
Henry  A   Ca  dwell  and  John  L.  F  anntry. 

Stiger  Newhall  Electrc  L  ght  Company,  at 
Chidgo;  capital  stock,  §20,000  ;  incorporators, 
C  W.  Stiger,  Walter  C.  Newhall,  and  Char  es  A. 
Buell 

Franklin-Richardson  Company,  at  Chicago, 
to  manufacture  railway  devices  :  capital  stock, 
$:o,ooo;  incorporators,  Phil  p  Clark,  K.  Fank- 
lin  Peterson,  and  J.  R.  Billings. 

The  Universal  Power  Company,  at  Chicago, 
to  manufacture  motors,  cars,  and  railway  ap- 
pliances: capital  stock.  $i.coo.ooo;  inco.p<  ra- 
tors,  Joseph  W.  Lithgow.  A.  A.  Osgood,  and  G. 
B.  Johnston.        F.  M.  I. 

Fuses. — As  electric  light  wires  are  liable  from 
acci  lental  cau-es  to  necome  overheated  and  ig- 
nite inflammable  mat  er  in  clo-e  proximity, 
short  fuses  of  soft  metal  are  placed  both  in  the 
mains  and  branch  circuits,  and  wherever  groups 
of  lamps,  as  for  chande  iers,  or  electrolie'S,  are 
required.  If  from  any  abnormal  increase  of  cur- 
rent the  .temperature  of  the  conductors  rises  to 
an  unsafe  degree,  the  fuse  melts  and  opens  the 
circuit ;  the  f  ises  in  the  main  and  branch  circuits" 
being  adjusted  to  the  requirements  of  each  cir- 
cuit by  ditference  of  size,  which  produces  ihe  dif- 
ference of  resi-tance  necessary  for  the  me  ting 
temperature:  a  small  fuse  being  more  easily 
melted  by  a  current  of  given  strength  than  a  large 
one.  These  fuses  are  attached  by  binding 
screws,  and  are  easily  replaced  by  new  ones 
when  melted. 

Switch  Boards  — Even-  station,  whether  for  arc 
or  incandescent  lighting,  is  provided  with  a 
switch  bo-ird,  embracing  the  terminals  of  the 
vanous  circu  t-  properly  des  gnated,  so  that  con- 
nection be.  ween  dynamos  -md  the  circui  s  in  a 
large  building,  or  lamp  disirict,  can  be  in  t<nt  y 
op-ned  or  c  osed.  an  I  the  supplv  of  current  thus 
dimin  shed  or  increas-d,  ace  rding  to  the  number 
of  lamps  required  at  d  ffcrent  hours.  Several 
circuits  mav  ex'end  from  the  same  dvnamo, 
from  different  dynamos,  or  from  connected 
namos,  to  the  various  rooms  or  floors  of  a  large 
building,  or  the  various  -ections  of  an  extended 
area  in  the  city  ;  all  und-r  control  of  the  o  era- 
to-  at  the  st  t  on,  so  that  any  particu'ar  room, 
fl  r  or  sec  i  m,  can  be  either  connected  or  cut 
off  by  moving  a  switch. 
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TEMPERATURE  OF  ELECTRIC  CON- 
DUCTORS. 

An  undue  increase  of  temperature  is  objectiona- 
ble for  three  reasons.  In  the  first  place  ii  spoils 
the  insulation,  reducing  the  insulating  power  of  the 
material  and  rendering  it  so  soft  as  to  allow  the 
conductor  to  sink  through  it.  This  is  a  very  im- 
portant point,  and  shou  d  be  guarded  against  with 
great  care.  It  has  been  proposed  to  lay  under- 
ground cables  in  iron  troughs,  completely  filled 
with  a  bituminous  compound,  in  which  the  cables 
are  to  be  imbedded.  This  arrangement  would 
serve  excellently  well  for  keeping  the  cables  dry, 
but  it  has  the  great  drawback  that  any  compound 
of  that  nature  does  not  behave  as  a  rigid  body,  but 
rather  as  a  very  thick  fluid.  It  is  well  known  that 
a  stick  of  sealing  wax  fastened  by  strings  to  a  card 
which  is  suspended  vertically,  will  in  course  of 
time  bend  as  if  it  were  a  flexible  ribbon,  and  the 
strings  will  cut  through  it.  This  prrcess  goes  on 
even  in  a  cold  room,  but  is  accelerated  by  heat.  Now 
in  an  underground  conductor  some  amount  of 
heat  is  always  developed,  and  if  we  trust  the  bi- 
tuminous compound  to  support  the  cables  we  shall 
find  them,  after  a  certain  time,  at  the  bottom  of 
the  trough,  and  short  circuits  will  become  very 
probable.  The  second  reason  why  an  increase  of 
temperature  is  objectionable  is  that  the  resistance 
of  the  cable  becomes  greater  causing  an  additional 
waste  of  energy.  The  third  reason  is  that  an  undue 
increase  of  tempeiature  may  catse  a  fire  risk  at  the 
points  where  the  cables  are  attached  to  buildings. 

It  becomes  thus  a  matter  of  great  importance  to 
determine  before-hand  what  rise  in  temperature  is 
to  be  expected  tn  each  given  case,  and  if  that  rise 
should  be  found  to  be  greater  than  appears  safe, 
provision  must  be  made  to  increase  the  rate  at  which 
heat  is  carried  off.  This  can  general'y  be  done  by 
increasing  the  superficial  area  of  the  conductor. 
Say  we  have  one  circular  conductor  of  i    square 


inch  area,  and  find  that  with  1,000  amperes  flow- 
ing it  would  become  too  hot.  Now  by  spliting 
up  this  conductor  into  10  separate  wires  each  one- 
tenth  of  a  square  inch  cross-sectional  area  we  have 
not  altered  the  tot.il  amount  of  energy  transformed 
into  heat,  but  we  have  increased  the  suiface  ex- 
posed to  the  cooling  action  of  the  surrounding  air 
in  the  ratio  of  t  :  1  10,  and  therefore  the  10  thin 
wires  can  dtss'pate  more  than  three  times  the  heat, 
as  compared  with  the  single  thick  wire. 


The  tramway  at  Chemnitz  has  been  acquired 
by  the  Allgemeine  Kkktricitats  Gesellschaft,  who 
intend  to  work  the  line  by  electricity. 


Writing  Telegraph. — The  system  of  the  Writ- 
ting  Telegraph  Company  of  57  Mutray  street,  is 
attracting  verv  widesprea  1  attention,  and  it 
promi-es  to  take  a  very  important  place  in  rela- 
tion to  thf  business  wor'd.  Theie  is  now  even- 
promise  of" a  very  successful  future  for  this  val- 
uable s\st<  m. 

Position  of  Loips. — The  position  of  an  incan- 
descent lamp  is  entirely  a  matter  of  coi  vemence. 
The  lamp  my  be  placed  with  the  bulb  above  or 
below  the  point «  f  support,  in  a  vertical  positic  11. 

Decomposition  of  Wati-r.  —  In  the  decomposi- 
tion of  water  by  electricity  oxygen  gas  is  evolved 
at  the  positive  pole  and  hydrogen   at  negative. 
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FOREIGN'   NOTES  OF  INTEREST. 


At  Fiume,  the  International  E'ectric  Company- 
is  about  to  erect  txtensive  electric  works  irom 
which  ioo  H.  P.  will  be  taken  by  means  of  al- 
ternating current  motors  for  working  a  newlyr 
constructed  elevator. 

In  the  town  of  Karinsebes.  in  South  Hun- 
gary, a  lumber  fiim  erected  an  electiic  light 
pla  it  in  one  of  their  saw  mills.  Subscriptions 
for  500  bmps  have  a  ready  been  taken  up,  and 
the  plant  has  excited  so  much  interest  that  it  is 


likely   that   other   provincial    towns   will    move 
toward  electric  light. 

The  management  of  the  Royal  Hungarian 
State  Railway  has  resolved  to  introduce  the  elec- 
tric light  in  their  trains,  and  in  the  first  place  in 
the  express  trains.  At  present  a  train  of  eight 
carriages  is  being  experimentally  arranged  for 
the  electric  light,  and  the  results  obtained  will 
be  accep.ed  as  decisive  for  the  introduction  of 
this  ligrr  on  long-distance  trains.  The  experi- 
ment will  be  carr.ed  out  with  accumulators  sup- 
plied by  the  firm  Muller  and  Einbeck. 


The  French  section  of  the  telephone  line  and 
cable  which  is  to  connect  London  with  Paris  has 
been  completed.  It  consists  of  two  overhead 
bronze  wires,  paral  el,  and  crossed  at  intervals 
to  diminish  the  effects  of  inductive  di>turbance. 

Original  Storage  Battery. — The  original  sec- 
ondary cell  as  constructed  by  Plante,  had  two 
plates  of  sheet  lead  separated  by  strips  of  gutta- 
percha. 

The  new  through  telegraph  line  from  Bombay 
to  Calcutta,,  via  the  Bengal-Nagpore  Railway,  is 
expected  to  be  opened  on  April  1st  next. 
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THE  ELECTRIC  AGE  FOR  1891. 

Every  business  concern  puts  forth  extraordi- 
nary effort  at  the  close  of  each  year  to  begin  the 
succeeding  year  with  a  largely  increased  busi- 
ness. The  Electric  Age,  like  every  other  pro- 
gressive concern,  does  the  same  thing,  and  what 
we  want  now  is  to  give  our  circulation  a  big 
boom.  It  is  a  large  one  now,  but  we  want  to 
double  it,  and  treble  it,  if  possible  1  he  Elec- 
tric Age  is  a  widely  circulated  paper,  and  it  is 
to  the  advantage  of  all  our  customers  to  aid  in 
still  further  extending  its  circulation.  This  can 
easily  be  done.  If  each  of  our  subscribers  and 
readers  would  undertake  to  secure  a  new  sub- 
scriber for  us  the  circulation  would  at  once 
be  doubled.  Many  could  secure  several  new 
names  with  little  effort.  Each  of  our  readers 
may  unhesitatingly  promise  prospective  sub- 
scribers that  the  managers  of  the  paper  will 
make  every  honest  effoit  to  further  improve 
their  already  excellent  journal. 

To  each  of  our  readers  we  say  :  "Just  think 
of  the  matter  a  moment  and  make  an  tffort  to 
get  us  an  extra  name  for  our  subscription  list. 
The  task  is  not  an  onerous  one.  By  doing  so 
you  will  be  benefitting  your  own  business." 

The  Electric  Age  for  1891  will  be  a  paper  of 
extraordinary  value  and  importance,  and  we 
trust  that  our  friends  will  find  it  convenient  to 
become  a  factor  in  the  boom. 

We  are  in  the  race  to  win. 

Fire  Underwriters  and  Electricity. — In  Phila- 
delphia the  inspection  of  electric  light  and 
power  plants  under  the  auspices  of  the  Fire 
Underwriters  Association  is  conducted  with  great 
success.  Elsewhere  we  publish  an  abstract  from 
the  annual  report  of  the  President  of  that  associa- 
tion, which  report  was  read  at  the  recent  annual 
meeting  in   Philadelphia.      The  report  speaks 


highly  of  the  work  of  the  electrical  department 
since  its  inception,  and  from  the  figures  given  it 
is  clearly  proved  that  when  interior  wiring  is 
properly  done  the  fire  risk  is  nothing.  The  report 
siys  the  department  has  accomplished  all  that  its 
most  sanguine  friends  could  have  hoped  lor. 
The  changing  if  any  portion  of  an  electric  plant 
is  not  allowed  without  first  obtaining  a  permit 
from  the  association.  "We  think,''  says  the 
president  in  his  report,  "that  by  our  methods 
the  property  is  protected  and  is  safely  guarded 
against  fires  resulting  from  poor  work  in  wiring 
the  interior  of  buildings."  The  association  is 
strongly  opposed  to  the  trolley  system  of  elec- 
tric railway,  and  its  sentiments  were  unequivo- 
cally expressed  in  a  set  of  resolutions. 

A  New  Subway  Company  — At  a  meeting  of  the 
Board  of  Electrical  Control  in  the  Mayor's 
office,  December  4th,  Edward  Lauterbach,  tue 
President  of  the  Consolidated  Teleg  aph  and 
Electrical  Subway  Company,  said  that  the  per- 
sons interested  in  the  various  telegraph  and 
telephone  companies  had  organized  a  company 
under  the  title  of  the  Empire  City  Subway  Com- 
pany. He  said  the  objec  of  this  new  company 
was  to  take  charge  of  all  the  low  tension  sub- 
ways in  the  city.  Mr.  Lauterbach  mentioned 
the  efforts  made  by  the  Standard  Company  to 
get  part  of  the  subways,  and  the  failure  of  the 
company  to  comply  with  the  conditions  imposed 
by  the  Supreme  Court.  He  promised  that  the 
new  company  would  work  legally  and  properly. 
He  said  that  the  business  had  grown  so  that  it 
was  now  too  large  for  one  company  to  manage, 
and  that  the  company  he  represented  was  will- 
ing that  the  new  company  should  take  charge  of 
the  low  tension  subways,  while  the  arc-light 
subways  should  be  controlled  by  the  old  con- 
solidated company.  Mr.  Lauterbach  asked  the 
Board  to  give  its  consent  to  the  scheme  of  sur- 
rendering the  control  of  the  low  tension  sub- 
ways to  the  new  company,  under  proper  re- 
strictions and  guarantees.  He  submitted  forms 
of  contract.  The  Board  promised  to  consider 
the  matter. 

Electrical  Novelties  for  the  Holidays. — 
Some  enterprising  electrical  houses  have  in  re- 
cent years  introduced  a  feature  into  their  trade 
that  a  casual  observer  would  naturally  think  there 
was  no  call  for.  We  refer  to  holiday  goods  for 
young  people.  Many  interesting  apparatus  have 
been  devised  depending  upon  electricin  for  their 
operation.  In  one  window  we  noticed  the 
other  day  a  diminutive  buzz  saw,  a  grind  stone, 
a  trip  hammer,  and  other  small  machines  in 
operation,  driven  by  a  small  electric  motor. 
The  holiday  trade  in  these  goods  we  learn  is 
growing  larger  and  larger  every  year.  These 
novelties  are  so  well  received  and  appreciated, 
that  every  manufacturer  of  electrical  goods  can 
well  afford  to  keep  an  eye  on  this  class  of  trade, 
and  cudgel  his  brain  to  evolve  something  new 
each  year. 

WHAT  THE  TELEGRAPH  HAS  DONE. 

In  his  remarks  at  the  Magnetic  Club  dinner 
on  November  19th,  President  Norvin  Green,  of 
the  Western  Union  Telegraph  Company,  made 
the  statement  that  the  telegraph  had  made  the 
millionaires  of  to-day.  It  needs  but  little  re- 
flection to  understand  how  this  is  Before  the 
days  of  the  telegraph,  to  use  Dr.  Green's  own 
language,  "  if  a  man  wanted  to  buy  a  thousand 
bales  of  cotton  and  have  it  shipped  to  Liver- 
pool, he  had  to  write  a  letter  to  New  Orleans, 
which  by  the  stage  and  slow  steamboat  process 
took  up  thirteen  days,  and  to  get  his  answer 
that  the  cotton  was  shipped,  would  consume. an 
equal  time,  or  from  twenty-six  to  twenty-eight 
days  after  giving  the  order.  Now  the  cotton  is 
purchased  by  telegraph,  shipped,  billed  for 
Liverpool,  bill  of  exchange  drawn  and  the  whole 
transaction  completed  in  one  day.  In  the  or- 
dinary period  of  one  lifetime,"  he  continued, 
"no  man  could  have   built   the   fortunes  that 


now  exist   but  for   the   telegraph.     It  has  con- 
densed time;  it  has  annihilated  space." 

The  truth  of  these  propositions  is  impregnable. 
The  telegraph,  however,  has  not  only  enabled 
men  to  amass  fortunes  but  it  has  and  continues 
to  fulfill  a  much  h  gher  mission.  It  has  made  the 
world  at  large  much  wiser  and  happier,  and  it 
has  shed  the  light  of  knowledge  in  dark  and  re- 
mote corners.  The  world  would  indeed  be  a 
tame  place  without  the  telegraph  as  compared 
with  what  it  is. 


CIVILIAN    ELECTRICIANS    IN    WARFARE. 

The  recent  lecture  of  Lieut.  Fiske,  before  the 
New  York  Electrical  Society,  in  which  he  sug- 
gested the  advisability  of  organizing  corps  of 
electricians  to  be  ranked  as  auxiliaries  of  the 
engineer  corps  of  our  army  and  navy,  has 
proved  to  be  of  timely  interest.  The  matter 
has  been  promptly  taken  up  by  our  own  gov- 
ernment, and  the  Secretary  of  the  Navy,  in  his 
annual  report,  recommends  that  the  plan  sug- 
gested by  Lieut.  Fiske  be  carried  out.  The  sub- 
ject has  created  considerable  interest  not  only  in 
this  country  but  also  in  others. 

Our  London  contemporaries  perceived  at 
once  the  importance  of  the  plan  as  outlined,  and 
are  now  urging  the  British  government  to  make 
a  similar  move. 

That  electricity  would  play  an  exceedingly 
important  part  in  war  operations  between 
any  two  of  the  leading  nations  no  one  doubts, 
and  in  the  event  of  the  breaking  out  of  war  be- 
two  such  powers  it  would  indeed  be  a  moment- 
ous question  as  to  how  the  vast  electrical  opera- 
tions could  be  efficiently  carried  on  unless  a  re- 
serve force  of  electrical  engineers  could  be  called 
upon.  The  London  Electrical  Review  prints  a 
long  editorial  on  this  subject  and  goes  over  the 
ground  very  thoroughly.  It  urges  those  inter- 
ested to  use  their  influence  and  bring  it  to  bear 
on  the  subject  to  the  end  that  the  English  naval 
and  military  authorities  may  be  moved  to  take 
proper  action  in  the  premises. 

Award  of  Medals. — Several  well  known  elec- 
trical concerns  are  just  now  particularly  jubi- 
lant. A  good  reason  for  this  manifestation  of 
emotion  is  found  in  the  fact  that  they  have  re- 
ceived American  Institute  medals  on  their  res- 
pective exhibits.  In  order  to  obtain  a  medal  the 
goods  of  the  successful  competitor  must  have 
some  merit  over  others  of  like  class,  and  it  is 
gratifying  to  know  that  the  gentlemen  connected 
with  the  American  Institute  whose  duty  it  was 
to  properly  award  the  medals  made  a  personal 
and  carelul  investigation  into  the  merits  of  the 
various  instruments  and  devices  exhibited,  so 
that  their  judgment  might  be  fair  and  impartial. 

Electric  Club  Dinner. — The  parlors  of  the 
Electric  Club  were  brilliant  and  attractive  on  the 
night  of  December  4th,  the  occasion  being  the 
first  of  a  series  of  dinners  to  be  indulged  in  on 
the  first  Thursday  of  every  month,  alternating 
with  the  regular  monthly  lectures  of  the  club, 
which  are  held  on  the  third  Thursday  of  each 
month.  About  seventy  members  and  guests  sat 
down  to  the  tables,  and  after  the  feast,  the  rest 
of  the  evening  was  spent  in  listening  to  music 
and  speechmaking.  Speeches  were  made  by 
Erastus  Wiman,  Capt.  E.  L.  Zalinski,  W.  D.  Sar- 
gent, and  T.  C.  Martin.  President  O.  E.  Mad- 
den occupied  the  chair. 

The  Co  Efficient  of  Self-Induction.  — The  Lon- 
don Electrical  Review  observes  with  satisfaction 
the  introduction  of  the  teim  "  Henry  "  into  the 
electrical  nomenclature  in  America,  to  signify 
the  coefficient  of  self-induction.  Probably,  says 
that  paper,  it  will  not  be  long  before  it  will  be 
disseminated  throughout  the  scientific  world  as 
the  accepted  term  for  that  coefficient. 

The  Electric  Light  in  Japan. — There  are  now 
eight  electric  light  stations  in  Japan,  supplying 
an  aggregate  of  223,000  lights,  and  that  number 
is  being  increased  at  a  quite  phenomenal  rate. 


THE    ELECTRIC    AGE. 


ATLANTIC  CABLES. 


As  one  stands  and  watches  the  operation  of 
the  receiving  instrument  of  an  Atlantic  cable  it 
is  indeeJ  a  tascmating  thought  that  the  cause 
of  us  nervous  movement*  is  the  touch  of  a 
human  being  thousands  of  miles  away.  Some- 
body's thoughts  are  expressed  in  those  oscilla- 
tions, but  it  requires  a  trained  mind  to  translate 
them  into  writing,  and  if  we  are  in  a  reflective 
mood  our  thoughts  will  carry  us  on  a  strange 
journey.  Starting  from  the  instrument  before 
us  «e  follow  the  small  copper  wire  in  its  insta- 
ting sheathing  down  the  beach  to  the  water's 
edge.  Here  the  strand  disappeai  s  and  is  not  seen 
again  uniil  it  emerges  f  om  me  deep,  three 
thousand  miles  away,  where  it  threads  its  way 
up  to  the  cable  station  on  the  other  side. 

l'ne  home  of  an  Atlantic  cable  is  indeed  a  de- 
so  ate  one.  As  we  follow  the  strand  from  where 
it  enters  the  water  we  descend  a  gradual  slope  to 
the  submarine  valley.  Then  we  begin  our 
ascent  oi  gigantic  mountains.  In  our  course  we 
meet  with  many  dirficu.ties.  We  find  the  cable 
bridging  frign.tul  chasms,  and  leaping  over 
awful  prccipi-.es.  But  nothing  daunted,  it  con- 
tinues its  journey,  and   soon    descends  to   the 


and  2, 885  words  sent  to  the  opposite  side.  Seven 
years  passed  before  another  attempt  was  made  to 
connect  the  two  countries  by  cable.  In  1865 
the  '•  Great  Eastern  "  started  out  to  lay  the  sec- 
ond cable,  and  after  1,200  miUs  of  it  had  been 
laid,  the  strand  br^ke,  and  the  ship  returned  to 
England. 

The  following  \ear  the  Anglo-Amtrican  Com- 
pany was  formed,  and  l<iid  a  cable  which  was 
opened  to  the  public  on  the  29th  of  July,  1806, 
with  a  tariff  ot  ^"20  per  message.  1  bey  also 
succeeded  in  picking  up  and  finishing  the  1865 
cable  and  had  theielore  two  complete  lines. 
Since  that  time  nine  cables  have  been  laid  from 
Europe  to  America,  and  so  rapid  had  been  the 
improvement  in  perfecting  the  modern  cab  e 
that  the  resistance  to  the  electric  currtnt  had 
been  reduced  to  one  quarter  wnat  it  was  twenty 
years  ago,  while  the  dupiex  system  doubles  the 
capacit)  of  every  new  cable  laid. 

The  first  words  received  on  the  1858  cable  at 
Valentia  were  by  means  of  iir  Wm.  1  homson  s 
minor  galvanometer  the  power  used  at  New- 
foundland being  very  large  induction  cods,  over 
five  feet  in  length  ;  and  so  strong  was  the  current 
that  those  who  had  the  misloitune  to  touch  the 
cable  when  the  current  was  discharged  from  the 


SHORE  END  OF  SUBMARINE  CABLE. 


silent  valley  on  the  other  side.  Here  absolute 
siience  reigns  supreme,  but  still  the  life  throbs 
of  the  tiny  cord  within  the  iron  cl'd  cable  go 
on  their  way  uninterrupted.  They  climb  moun- 
tains, descend  into  val'eys,  jump  charms,  and 
leap  over  plains  with  the  speed  of  lightning, 
and  emerge  on  the  other  side  of  the  ocean  much 
in  the  same  manner  as  thev  entered  it. 

So  much  for  the  poetical  side  of  the  cable. 
Now  for  some  lacts. 

Our  illustration  gives  an  excellent  view 
of  an  ocean  cable  as  it  emerges  from  the 
water.  Snags  and  ruins  abound,  which  gives  a 
fair  idea  of  what  the  bed  of  an  ocean  cable 
probably  is,  to  a  great  extent  The  picture  we 
give  was  taken  when  the  tide  was  at  is  ebb, 
and  the  stumps  and  snags  are  some  of  ihe  re- 
mains of  ancient  forests.  M>  st  cables,  how- 
ever, entertheocean  under  better ci'cumstances. 
A  rocky  and  chaotic  landing  is  by  no  means  es- 
sential. 

On  August  5th,  1858,  the  laying  of  the  first 
At  antic  cable  was  completed,  but  owing  to 
defects  in  the  manufacture,  increased  by  the  in- 
judicious use  of  powerful  induction  coils  and 
batteries  it  fai'ed  on  September  1st  after  having 
worked  but  twenty-three  days.  Here  we  got 
our  fir^t  practical  lesson  of  the  action  of  power- 
ful currents  in  developing  and  increasing  defects 
in  insulation. 

During  the  period  above  mentioned  1,474 
word*  were  received  at  the  American  station, 


coil  received  a  severe  shock  that  they  were  al- 
most ready  to  faint  from  it.  1  hey  also  used  4S0 
Darnell  cells,  but  this  number  w^s  reduced  to 
50.  The  battery  at  pre-ent  used  is  but  a  frac- 
tion of  the  original.  The  speed  attained  on  the 
first  cable  did  not  exceed  two  w-  rds  per  mn.ute. 
Of  the  eleven  cables  cro>sing  the  North  At- 
lantic ocean  f< >ur  belong  to  the  Anglo-American 
Company,  with  a  total  length  of  8  656  nautical 
miles  ;  two  to  the  Commercial  Cable  Company, 
with  4,738  nautical  miles;  one  to  the  Direct 
United  States  Company,  with  2  983  miles;  two  to 
the  French  Cable  Company,  wi  h  6,8co  miles, 
and  two  to  the  Western  Union  Telegraph  Com- 
pany, with  5, 107  miles.  The  total  mileage  be- 
tween America  and  England  is  over  30,000 
miles.  These,  of  course,  are  tut  a  few  of  the 
cables  now  in  use  The  total  cable  mileage  of 
the  world  is  120,079  miles,  of  wh  ch  12,52.1 
miles  are  operated  by  various  governments,  and 
107,555  miles  by  private  companies. 

TANGENT   GALVANOMETER. 


Among  the  excellent  electrical  instruments 
manufactured  bv  The  E.  S.  Greelev  &  Co.,  of 
5  and  7  Dev  street,  New  York,  the  galvano- 
meter de-cribed  and  illustrated  herewith  attracts 
much  attention  by  its  handsome  appearance  and 
sup  rior  finish.  It  is  not  only  a  thing  1  f  beauty 
but  a'so  one  of  en  at  practical  value;  it  is  as 
accurate  in  its  readings  as  it  is  possible  to  make 


it,  and  the  workmanship  and  care  bestowed  upon 
it  in  its  manufacture  cannot  be  surpassed.  The 
same,  however,  may  be  said  of  a>l  instruments 
turned  out  by  this  company. 

This  ptrticuar  instrument  is  known  as  the 
"Half  .Meter  King  Tangent  Galvanometer." 
There  are  two  sze<  of  this  style,  known  as  type 
"C  3"  and  tvpe  "C  4." 

Thi  ring  on  these  galvanometers,  through 
which  the  current  pisses,  consists  of  a  thi  k  cop- 
per wire,  bent  in  the  form  of  a  circle,  of  practi- 
cally zero  re-istance,  and  having  a  diameter  of 
one-half  and  one  m-ter,  respeciive'y. 

The  two  ends  of  the  ring  are  fa-tened  to  ter- 
minds  in  the  form  of  tubes,  projecting  at  right 
ang  es  to  the  plane  of  the  ring-,  one  tube  being 
out-ide  the  other  and  insu  ated  from  it.  This 
ring  is  mounted  on  a  brass  column,  which  ro- 
tates on  a  suitable  baie  provided  with  leveling 
screws. 

A  small   magnetized   needle  is  placed  in  the 


TANGENT    GALVANOMETER. 

centre,  moving  in  a  graduated  circle.  As  the 
needle  is  small  compared  with  the  diameter  of 
the  circle,  it  may  be  assum  d  that  the  needle 
always  moves  in  a  magnetic  field  of  uniform 
strength.  This  being  the  ca-e,  the  strength  of 
the  current  circulating  in  the  ring  is  practically 
proportional  to  the  tangent 'of  the  angle  of  de- 
flection (  f  the  need  e.  The  angle  of  deflection 
is  reckoned  from  the  plane  ol  the  ring,  which 
must  be  placed  paralel  to  the  magnetic  meri- 
dian. 

As  it  wou'd  be  difficult  to  read  off  the  angular 
deflection  of  the  n  ed  e  from  ihe  needle  itself,  a 
long  aluminum  p  inter  is  attached  at  right  angles 
to  it,  which  mous  over  a  graduated  scale.  This 
scale  is  gra  mated  in  y2  degrees. 


THE  BROOKLYN  INSTITUTE. 


On  Friday,  December  12th,  the  members  of 
the  Department  of  Hectricity  of  the  Brooklyn 
Institute  will  visit  and  inspect  the  works  of  the 
Citizens'  El  ctric  Illuminating  Company,  on  De- 
Ka  b  and  Hudson  avenues,  between  7.30  and  10 
p.  M. 

On  Fridav,  December  19th,  a  lecture  on  some 
electrical  subject,  to  be  announced  later,  will  be 
delivered  before  the  members  of  the  same  de- 
partment. 

On  Friday.  December  26th,  an  exhibit  of  elec- 
tric lighting  app.iances  will  be  made. 


Leakage. — Since  the  energy  lost  in  motor*  by 
leakage  increases  with  the  counter  electro- 
motive for- e,  whilst  the  energy'  actually  given 
out  b\  themotorat  first  increases  with  thecounter 
electro-mo:ive  force  up  to  a  certain  point,  but 
bevond  it  decreases  again,  it  is  clear  that  effi- 
ciency cannot  be  obtained  by  allowing  the 
counter  eleciro-motive  lorce  to  approach  too 
near  the  electro-motive  force  of  the  generator. 


THE    ELECTRIC,  AGE. 


ELECTRIC    LIGHTING  FOR  BEGINNERS.* 


BY  THE  EDITOR. 


Part  XVII. — Arc  Lamps  {Concluded) 

319 — How  are  the  caibons  of  an  arc  lamp 
placed  with  reference  t>>  each  other? 

Usually  verticil  1  y,  one  above  the  other. 

320 — Is  there  advantage  in  placing  ihe  carbons 
one  above  the  other? 

Yes  ;  by  this  arrangement  the  feeding  of  the 
upper  carbon  is  greatly  facilitated 

321 — How  is  the  feeding  of  the  carbons  ac- 
comp'i-hed? 

By  the  aid  of  various  feeding  devices  which 
usually  consist  of  trains  of  clock  woik.  a  break 
wheel  or  clutch,  operated  by  an  electro  magnet 
or  arc,  or  they  are  operated  by  ihe  simple  action 
of  a  spnng,  gravity  or  a  solenoid. 

322 — How  are  the  carbons  held  in  place? 

By  carbon  ho'ders,  consisting  of  clutches  or 
clamps  attached  to  the  ends  of  the  lamp  rods. 

323 — Is  the  consumption  of  the  carbons  at 
the  arc  ends  even  ? 

No  ;  thearc  consumes  the  carbon  in  a  charac- 
teristic manner.  The  lower  [neea'ivej  carbon 
becomes  pointed,  as  shown  in  the  fiuure,  while 
the  upper  [positive]  carbon  takes  the  form  of  a 
blunt  point.  At  this  point  is  what  is  ca  led  the 
"crater." 


THE   VOLTAIC   ARC. 

324 — What  is  the  crater? 

The  crater  is  the  slight  cavity  formed  on  the 
arc  end  of  the  upper,  or  positive  carbon  (see 
figure.) 

325 — Does  this  crater  affect  the  light  in  any 
wav? 

Yes  ;  it  has  the  effect  of  radiating  the  light 
downward  from  the  upper  carbon,  where  the 
light  is  most  intense. 

326 — What  proportion  of  the  total  amount  of 
light  is  radiated  from  the  upper  ca>bon  ? 

About  sixty-five  per  cent,  of  the  whole. 

327 — Does  an  alternating  current  arc  light 
produce  a  crater  on  the  upper  carbon  ? 

No  ;  no  crater  is  formed  on  either  carbon. 

328 — Then  is  such  a  light  as  brilliant  as  one 
produced  by  a  diiect  or  continuous  current? 

All  things  being  equal  it  is  just  as  br  1  iant,  but 
it  lacks  the  feature  of  being  reflected  downward, 
by  the  absence  of  a  crater  ;  the  rays  are  scat- 
tered more. 

329— Is  the  carbon  consumed  quicker  with 
alternating  or  continuous  currents? 

Experiments  have  proved  that  the  carbons 
are  consumed  faster  by  the  alternating  current. 

*  Copyrighted. 


330 — Are  carbons  made  only  in  one  shape — 
that  of  a  pencil  ? 

No  :  some  are  made  flat,  and  in  certain  lamps 
round  discs  of  carbon  have  been  u-ed. 

331 — How  are  arc  lamps  connected  in  the  cir- 
cuit? 

Usually  in  series. 

332 — In  case  one  lamp  becomes  extinguished, 
or  for  any  reason  fails  to  act,  do  the  Oiher 
lamps  on  the  same  circuit  go  out  too? 

No  ;  arc  lamps  are  provided  with  an  auto- 
matic short  circuiiing  device  which  cuts  the 
lamp  out  of  the  >  ircuit  in  the  event  of  any  de- 
rangement, so  that  the  current  continues  to  flow 
to  the  other  lamps 

2,1^ — In  what  part  of  the  lamp  is  the  feed  me- 
chanism located? 

In  the  metal  case  above  the  top  of  the  globe. 

334 — How  strong  a  current  is  necessary  to 
maintain  an  arc  light? 

It  is  usual  to  allow  about  50  volts  per  lamp. 

(To  be  continued.') 


NEW  PUBLICATIONS. 

Electricity  in  Daily  Life  :   A  Popular  Account 
of  the   Applications  of  Electricity  to  Every 
Day   Use-;.     By  Cyrus  F.    Bracken,  Franklin 
Leonard  Pope.  Joseph  Wetzler,  Henry  Morton, 
Chailes  L.  Buckingham,  Herbert  Laws  Webb, 
W.  S.  Hughes,  U.  S.  N.,  John  Millis,  U.  S.  A., 
A.  E.   Kennelly.   M.   Allen  Starr,   M.  D.      125 
illustrations  ;    pp.   288.     New  York  :    Charles 
Scnbners  Sons.     Price.  $3.00. 
It  will   be  remembered  that  during  the  past 
year  or  two  there  were  publ.shed  in  Scnbners 
Monthly  a  series  of  articles  on  various  electrical 
subjects.      Hach  article  was  complete  in  itself 
aud  was  written  in  pLin,  untechnical  language, 
the  idea  being  to  give  a  popular  exposition  of 
the  won  Her-  of  electricity  and  the  valuable  uses 
to   which  the  force  is  put.     Each   article  was 
written  by  a  recognized  authority  on  the  subject 
sp-cifh-ally    treated.      The  titlts  of  the  articles 
and  the  authors  were  as  follows  :  "Electricity  in 
the  Service  of  Man,"  by  Prof.  C.  F.   Brackett ; 
"The  Electric  Motor  and  its  Applications,"  by 
Franklin    Leonard  Pope;   "The   Electric  Rail- 
way of  To-day, "by  Joseph  Wttzler;  "Electricity 
in   Lighting,"  by   Prof    Henry   Morton;   "The 
Telegraph  of  To-day,"  by  Charles  L  Bucking- 
ham ;    "The  Making  and  Laying  of  a  Cable." 
by  Herbert  Laws  Webb  ;   "  Electricity  in  Naval 
Warfare  "  by  Li^ut  Walter  S.  Hughes.  U.  S.  N.  ; 
"  Electricity  in  Land  Warfare,"  by  First  Lieut. 
John  Millis,  U.  S.  A.  ;   "  Electricity  in  the  House- 
hold, "by  A.  E.   Kennelly,  and   "Electricity  in 
Relation    to   the    Human   Body,"   by  M.    Allen 
Starr,  M.  D. 

These  integral  parts  have  been  united  under 
one  cover  with  the  result  of  a  volume  of  ex- 
ceeding interest,  and  no  doubt  the  book  will 
find  a  large  sale  because  there  is  a  large  demand 
for  a  popular  work  on  the  applications  of  elec- 
tricity. 

Electricity,  or  rather  the  effects  of  electricity, 
are  so  familiar  to  every  one  these  days  that 
there  is  a  strong  and  growing  desire  on  the 
part  of  the  people  to  know  something  about 
this  wonderful  force  about  which  so  much 
is  said,  and  how  it  is  harnessed  to  per- 
form work  in  so  great  a  variety  of  ways. 
These  anie'es  were  published  to  meet  this  de- 
mand, and  they  accomplished  their  purpose  ad- 
mirably, as  the  language  used  in  each  is  so 
totdly  devid  of  technicalities  that  any  young 
child  can  understand  the  subject  treated. 

The  various  subjects  are  profusely  illustrated 
with  excellent  pictures,  which  lend  much  ad- 
ditional interest  to  the  reading  of  the  book.  Of 
the  illustrations,  of  which  there  ae  125,  we  will 
mention  a  few  to  give  an  idea  of  how  well  the 
ground  has  been  covered.  Thomson's  electro- 
meters for  measuring  difference  of  potential  ; 
electric  motors  and  electric  street  cars  ;  show- 
ing method  of   stringing  overhead  wires    for 


electric  railways  ;  telepher  lines  ;  the  Hoosac 
tunnel  lighted  by  electricitv ;  process  of  ex- 
hausting the  a  r  from  the  bulbs  of  incandescent 
lamps;  W.  U.  operating  room  before  the  fire;  the 
qnadrupiex  ;  telegiaphing  to  and  from  moving 
trains  ;  method  of  laying  ocean  cables,  and 
land  ng  shore  ends  ;  torpedo  boats  and  electric 
search  lights  on  war  vess'  Is. 

This  book  iN  a  mos  interesting  one,  and  fills  a 
gre  it  void.  It  will  be  of  value  to  the  practising 
electrician  as  well  as  to  the  layman,  as  it  is  full 
of  historical  data.  The  information  that  is  con- 
tained within  the  covers  is  exceeding  y  che-'p  for 
the  price  of  the  book,  and  we  predi  t  ihat  when 
its  exigence  get*  to  be  generally  known,  "  Elec- 
tricity in  Daily  Life  "  will  be  found  in  almost 
every  man's  library. 

The  publishers  displayed  considerable  in- 
genuity in  getting  up  the  cover  for  this  book. 
The  design  is  quite  unique  and  appropriite. 

We  aie  in  receipt  of  a  copy  of  "Bibliography 
of  Books  on  El  etneity,'' compiled  and  published 
by  Mr.  H.  E.  Haferkorn,  No  367  Fourth  ave- 
nue, Milwaukee,  Wis.  This  is  one  of  a  series 
of  catalogues  of  technical  literature,  embracing 
the  u-eful  arts  and  sciences,  and  wi  1  be  found  of 
great  value  to  students  of  electricity  It  is  a 
C'  mplete  catalogue  of  all  electiical  publications 
issued  during  the  decade  1 880-1 890,  and  is  com- 
pi  ed  in  a  pract  cal  and  time-saving  way  Every 
one  interested  in  the  study  <f  electricity  and 
magnetism  wou'd  find  this  work  a  <reat  help  and 
guide  in  their  search  for  boc  ks  in  any  special 
line,  involving  electricity  or  magnetism. 

The  price  of  this  handy  reference  cata'ogue, 
which  covers  works  on  Electricity,  Magnetism, 
Telegraph,  Gas.  etc..  complete  up  to  October, 
1890,  is  75c,  bound  in  paper;  $1.00  in  cloth. 


THE  ELECTRIC  CITY. 

As  we  had  predicted,  the  last  enterprise  of  Dr. 
De  Lery  has  proven  successful  far  beyond  his 
own  expectat  on.  This  property  called  S<  uth 
Lakewood,  being  situated  in  a  section  where  the 
wealth  of  the  country  at  large  congregates  dur- 
ing the  cold  months  of  the  winter,  could  not  be 
anything  but  a  great  success.  Although  this 
new  born  Elberon  of  Lakewood  is  only  three 
months  old,  one  hundred  and  fifty  lots  have 
been  so'd,  and  designs  of  the  most  elaborate 
architecture  are  in  the  hands  of  the  builders, 
and  by  n'  xt  season  we  will  see  the  pretty  sight 
of  a  winter  resort  one  and  a  half  h<  ur's  ride  fiom 
New  York,  lighted  by  the  effulgent  ravs  of  the 
electric  light.  Some  investors,  who  were  lu(  ky 
enough  to  purchase  lots  in  the  Electric  City  at 
the  beginning  of  the  enterprise,  could  not  iesi«t 
the  temp'ation  of  profit  making,  and  have  sold 
and  realized  large  profits.  They  now  regret  the 
hasty  step  and  most  of  them  have  repurchased 
property  in  this  beautiful  winter  resort  for  twice 
the  amount  that  they  had  paid  for  their  lots  at 
first.  Messrs.  Alexander,  Barney  and  Chapin  are 
the  contractors  for  the  Electric  Tower  which  is 
to  be  built  in  the  Electric  City,  and  Mr.  F.  Z. 
Maguire,  18  Wall  street,  has  taken  charge  of  the 
sale  of  the  property. 

New  Use  for  Locomotives. — The  Edison  Gen- 
eral Electric  Company  has  been  putting  in  a 
new  battery  of  boilers  at  their  machine  works, 
at  Schenectady.  This  necessitated  some  tem- 
porary device  for  furnishing  the  immense  works 
with  steam.  Superintendent  Turner  was  equal 
to  the  emergency.  He  went  to  Albany  and  con- 
tracted with  Superintendent  Hammond,  of  the 
Delaware  and  Hudson  Railroad,  fora  loc<  motive, 
which  has  been  placed  in  the  yard  of  the  Edison 
Works,  and  steam  p;pes  are  now  being  run  from 
the  locomotive  to  the  main  steam  pipes  leading 
to  the  companvs  engines.  The  locomotive  is  ex- 
pected to  furnish  auxiliary  power  sufficient  to 
run  the  entire  wo'ks  and  keep  the  force  of 
3.000  men  at  work  Old  mechanics  declare 
that  this  is  the  first  time  in  their  knowledge  that 
a  railroad  locomotive  has  been  put  to  such  use. 
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THE    ELECTRIC    AGE. 


TESTING    THE    CENTRA LITY  OF    CABLE 
CONDUCTORS. 


In  our  last  issue  we  published  an  article  under 
the  title  of  "Temperature  of  Electrical  Con- 
ductors," in  which  attention  was  called  to  the 
ten  dency  of  electric  conductors  imbedded  in 
bituminous  compounds  to  settle  towards  the 
bottom  by  means  of  the  heating  effect  of  the  cur- 
rent. If  the  conductor  continues  to  settle  it  will 
eventually  come  in  c  intact  with  the  substance  of 
the  tubing  containing  the  insu'ating  compound, 
ani  a  short  circuit  will  result. 

Apropos  of  this  subject,  the  following  descrip- 
tion from  Li  Lumure  Electrique,  of  an  apparatus 
devised  by  Paul  Le  Geozion  to  test  the  centrality 
of  conductors  in  submarine  and  subterranean 
cables  will  be  of  interest. 

The  draw-p'ate  consists  of  four  copper  rods. 
1.2.3  and  4  (Fig.  1),  arranged  on  a  wooden  or 
ebonite  disc  B  B  ,  which  is  pierced  with  a  hole 
at  the  centre  These  rods  are  10  to  15  centi- 
metres long,  and  can  s'ide  backwards  and  for- 
wards on  the  disc  so  that  their  ends  can  be  made 
to  press  lightly  against  the  insulation  of  the 
cable  to  be  tested.  In  Fig.  2  we  have  a  longi- 
tudinal section  of  the  apparatus,  from  which  it 
can  be  seen  that  a  sort  of  funnel  is  screwed  on 
to  the  back  of  the    disc  B  B  .  in  order  to  guide 


fig.  1. 


:ross-section. 


the  cable  through  the  telephonic  draw-plate. 
The  calibre  of  this  funnel  is,  of  course,  different 
for  different  sizes  of  cables.  Water  is  some- 
times poured  into  this  funnel  to  prevent  heating, 
and  if  it  isof  grea:  importance  to  reduce  friction 
to  minimum  the  whole  apparatus  is  placed  in  a 
vertical  position. 

Two  d  ffirent  telephones,  TT  (Fig.  1),  are 
connected  as  shown,  that  is  to  say,  the  front  and 
back  portions  of  rod  1  are  connected  to  one  part 
of  the  telephone  T  ,  while  the  front  and  back 
portions  of  the  opposite  rod  3,  are  connected  to 
the  other  coil  of  the  same  telephone,  and  so  on. 
While  the  cable  is  being  passed  through  the 
telephonic  draw  plate,  a  weak  intermittent  cur- 
rent is  sent  through  its  conductor  This  inter- 
mittent current  traversing  the  conductor  of  the 
cable  induces  Foucault  currents  in  the  copper 
rods.  If  the  centrality  of  the  cable  conductor  is 
perfect,  it  is  obvious  that  the  te'ephones  will  re- 
main s:lent.  but  if  the  centraliiy  of  the  conductor 
is  imperfect,  the  rod  nearest  it  has  a  stronger 
current  generated  in  it  than  the  opposite  rod, 
consequently  the  particular  te'ephone.  the  coils 
of  which  are  connected  differentially  to  these 
two  rods,  will  be  affected. 

Fig.  3  shows  clearly  the  different  cases  that 
may  arise.  If  the  conductor  is  wellin  thecentre, 
as  at  a,  nothing  happens :  if  it  is  near  rod  1,  as 
at  b,  the  coil  connected  to  this  rod  is  strongly 
affected  acting  on  the  telephone  T.  If  the  con- 
ductor is  in  the   position   shown  at  c,  both  the 


telephones  T  and  T  will  speak.  In  this  last 
case  the  position  of  the  conductor  can  be  de- 
termined by  lightly  turningthe  disc  B  B  until  the 
eccentric  conductor  has  arrived  at  a  position 
similar  to  that  which  it  holds  in  b.  In  order  to 
determine  which  rod  the  conductor  is  nearest  to, 
it  is  only  neces^arv  to  switch  in  a  high  resist- 
ance into  the  circle  of  one  of  the  differential 
coils.  If  the  noise  in  the  telephone  is  weakened, 
the  cable  conductor  obviously  lies  nearest  to 
the  rod  into  whose  circuit  the  high  resistance 
has  been  switched,  and  vice  versa.  The  exact 
degree  of  eccentricity  of  the  conductor  can  be 
determined  by  sliding  back  the  rod  nearest  to 
the    cable    conductor.     When  the  telephone  is 


FIG.    2. — LONGITUDINAL    SECTION. 

silent  the  two  rods  are  obviously  at  the  same 
distance  from  the  inducing  wire.  The  distance 
traversed  by  the  rod  is  then  read  off  on  a  milli- 
metre scale,  which  is  engraved  on  the  disc,  and 
half  this  distance  gives  the  distance  of  the  con- 
ductor from  the  centre  of  the  cable.  This  postu- 
lates that  the  dielectric  constants  of  air  and 
gutta  perchaare  practically  the  same  for  currents 
of  this  order. 

In  carrying  out  this  test  in  practice,  the  opera- 
tor in  charge  has  the  telephonic  receivers  fixed  to 
his  ears  in  the  ordinary  manner,  and  whenever 
he  hears  a  noise  in  either  of  the  telephones  he 
mirks  the  cable  as  it  passes  through  the  draw- 
plate  with  a  dab  of  paint,  and  the  cable  is  sub- 
sequently re-examined  more  carefully  at  these 
marked  points. 

In  order  to  avoid  the  necessity  of  constructing 
two  differential  telephones,  two  ordinary  tele- 
phones mav  be  used.  In  this  case  the  connec- 
tions are  as  follows :  The  front  ends  of  rods  1 
and  3  (Fig.  1)  are  joined  to  the  terminals  of  the 
telephone,  and  their  other  ends  are  joined  to- 
gether, /ods  2  and  4  being  similarly  connected 
up.  The  same  result  is  obtained  by  the  circu- 
lation of  opposite  currents  in  the  same  coil  as  by 
the  use  of  two  distinct  windings.     This  arrange- 
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ment  has,  however,  the  inconvenience  that  if 
one  wishes  to  determine  exactly  the  degree  of 
eccentricity  of  the  cable  conductor  it  is  necessarv 
to  slide  back  one  of  the  rods,  which  is  a  less 
rapid  operation  than  merely  switching  in  and 
out  an  additional  resistance,  as  is  done  in  the 
case  of  the  differential  telephones. 

This  little  apparatus  should  prove  of  sorre  use 
in  testing  the  centrality  of  conductors  of  large 
cables.  Up  to  the  present  the  method  employed 
somewhat  resembles  that  of  A'exanderthe  Great 
when  confronted  with  the  Gordian  knot :  that  is 
to  sav,  the  electrician  charged  with  taking  over 
the  cable  whenever  he  thinks  the  conductor  is 
out  of  truth  chops  the  cable  in  two  :  if  his  sus- 
picions prove  correct,  the  contractor  pavs  for  re- 
pairs; if  the  electrician  is  wrong,  the  purchaser 
pavs.  

PHILADELPHIA     FIRE     UNDERWRITERS. 

At  the  annual  meeting  of  the  Philadelphia 
Fire  Underwriters'  Association  which  was  held 
November  21  last,  the  president,    in  his  report, 


touches  on  the  electrical  phase  of  the  business 
as  follow:  : 

During  the  past  year  the  business  of  inspect- 
ing electric  light  and  power  plants,  heretofore 
carried  on  for  the  insurance  companies  by  tne 
inspectors  of  the  fire  control,  has  been  discon- 
tinued by  the  control  and  assumed  by  this  asso- 
ciation. A  department  has  been  organized  un- 
der the  charge  of  Inspector  Wm  McDevitt,  who 
so  long  had  charge  of  this  work  for  the  patrol. 
This  department  is  supported  by  the  electric 
light  and  power  company  by  a  pro  rata  contri- 
bution, according  to  the  amount  of  business 
done  by  them  in  the  city. 

This  new  department,  organized  in  January 
under  McDevitt  s  supervision,  has  accomplished 
all  that  its  most  sanguine  friends  could  have 
hoped  for.  Already  many  old  plants,  when  re- 
inspected,  have  been  found  so  defective  that  a 
partial  or  complete  rewiring  of  the  premises 
has  been  necessary  ;  while  in  new  installations, 
many  partially  soldered  joints  and  other  defects 
have  been  discovered  before  any  current  has 
been  turned  on  the  wires,  thus  removing  the 
danger  of  fires  afterwards  arising  from  these  de- 
fects which  would  seem  trivial  had  not  dearly 
bought  experience  already  proved  them  to  be 
otherwise. 

No  insurance  company  will  give  permission 
for  the  "  turning  on  "  of  the  electric  current  in 
any  building  that  is  covered  by  its  policy  until 
the  certificate  of  this  department  is  produced, 
showing  that  the  installation  has  been  examined 
and  approved  by  the  electric  department  of  the 
association.  Such  permit  refers  to  the  number 
of  the  electric  certificate,  which  prohibits  the 
changing  of  any  portion  of  the  plant  without  the 
inspection  and  consent  of  the  association.  We 
think  that  by  our  methods  the  property  we  pro- 
tect is  safely  guarded  against  fires  re-ulting 
from  poor  work  in  wiling  the  interior  of  build- 
ings, but  a  greater  danger  now  menaces  us  in  the 
shape  of  the  so  called  "Trolley  System"  of 
electric  car  propulsion.  The  city  councils  now  i 
have  bef  re  them  for  consideration  several  ordi- 
nances granting  permission  to  several  compa- 
nies to  operate  said  system  in  d  fferent  parts  of 
the  city.  Your  executive  committee  were  of  the 
opinion  that  the  granting  of  the  permission  pro- 
posed would  be  highlv  detrimental  to  the  inter- 
ests of  the  citizens  at  large,  because  of  the  great 
probability  of  fires  resulting  therefrom,  and  there- 
fore prepared  a  vigorous  protest  and  instructed 
your  secretary  and  electrical  inspector  to  present 
the  same  to  the  committee  of  councils  having 
the  subject  in  charge. 


AWARDED  THE  HIGHEST  MEDALS. 


The  Clark  Electric  Company,  Corbin  Build- 
ing. 1 92  Broadwav,  New  York,  received  on  No- 
vember 29th,  a  special  silver  medal  for  their 
automatic  safety  device,  awarded  by  the  judges 
of  the  American  Institute.  The  factory  of  the 
Clark  Company  was  visited  by  them,  and  the 
safety  device  tested  by  cutting  electric  wires, 
and  allowing  them  to  fall  on  other  wires,  and  in 
every  instance  the  device  proved  its  efficiency 
by  removing  all  danger.  The  Clark  Company 
have  also  received  from  the  same  source,  a 
medal  of  superiority  for  their  arc  lamp,  run  from 
incandescent  current,  one  of  which  was  on  ex- 
hibition at  the  American  Institute  Fair,  and  was 
much  admired  by  visitors,  being  mounted  in  a 
very  handsome  and  ornate  fixture.  The  com- 
panv  are  introducing  this  style  of  fixture  for  in- 
terior lighting  for  stores,  theatres,  public  ha'ls. 
dec  They  have  a  lamp  so  mounted  at  present  in 
their  office.  192  Broadwav,  running  from  incan- 
descent current. 

Mr.  Clark,  the  electrician  of  the  company,  is 
an  indefatigable  worker,  and  is  a  genius  for  in- 
venting new  and  useful  electrical  apparatus. 


An  Historical  Fact. — The  White  House  m as 
lighted  by  e'ectricitv  on  November  28th  for  the 
int  time  in  its  history. 
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DISCOVERY  OF  TRANSMISSION  OF  POWER 
BY  ELECTRICITY. 


turn  of  its  own  accord,  and  then  it  was  discov- 
ered that  it  was  being  worked  by  the  current 
from  the  other  machine. 


The  discovery  of  the  principle  that  mechani- 
cal energy  may  be  transmitted  over  considera- 
ble distances  by  the  employment  of  two  dy- 
namo machines  and  a  conductor,  is  commonly 
ascribed  to  M.  Hippolyte  Fontaine,  who  has  in 
a  pamphlet  given  a  detailed  account  of  the  way 
he  was  led  to  make  the  invention.  Since  the 
matter  is  now  of  historical  interest  an  abbrevi- 
ated translation  of  M.  Fontaine's  account  is  here 
given.     M.  Hippolyte  Fontaine  says : 

''On  the  ist  of  May,  1873,  the  International 
Exhibition  in  Vienna  was  formally  opened,  al- 
though the  machinery  hall,  which  was  yet  in- 
complete, remained  closed  until  the  3d  of  June. 
I  was  engaged  with  the  arrangement  of  a  series 
of  exhibits,  then  shown  for  the  first  time  in  pub- 
lic. There  was  a  Gramme  dynamo  for  electro- 
plating, capable  of  delivering  400  amperes  at 
25  volts,  a  magneto  machine  which  I  intended 
to  work  as  a  motor  from  a  battery,  or  from 
a  Plante  accumulator,  in  order  to  demonstrate 
that  the  Gramme  dynamo  is  reversible.  There 
was  also  a  steam  engine  of  my  invention  ar- 
ranged for  coke  firing,  and  a  small  motor  of  the 
same  type,  but  arranged  for  gas-firing  ;  a  centrif- 
ugal pump,  which  was  intended  to  feed  an  arti- 
ficial waterfall,  and  numerous  other  exhibits. 
To  vary  the  experiments,  I  had  arranged  the 
pump  so  that  it  could  receive  motion  either  from 
the  Gramme  magneto  machine  or  from  my 
steam  engine.  On  the  first  of  June  it  was  an- 
nounced that  the  machinery  hall  would  be  for- 
mally opened  by  the  Emperor  on  the  3d,  at  10 
a.  m.  Nothing  was  then  in  readiness,  but  those 
who  have  been  in  similar  situations  know  how 
much  can  be  got  into  order  in  the  space  of  forty- 
eight  hours  just  before  the  opening  of  an  exhibi- 
tion. In  every  department  members  of  the  staff, 
with  an  army  of  workmen  under  their  orders, 
were  busy  clearing  away  packing  cases  and 
decorating  the  spaces  allotted  to  the  different 
nations.  The  staff  visited  all  the  exhibits  in 
order  to  determine  which  of  them  should  be  se 
lected  for  the  special  notice  of  the  Emperor. 

"  M.  Roul'ex  Duggage.  the  French  commis- 
sioner, asked  me  to  set  in  motion  all  the  ma- 
chinery on  my  stand,  and  on  the  2d  of  June  I 
was  so  far  ready  as  to  get  the  steam  engines,  the 
plating  dynamo,  and  the  centrifugal  pump  to 
work.  I  failed,  however,  to  get  the  motor  into 
action,  either  from  the  primary  or  from  the  sec- 
ondary battery.  This  was  a  great  disappoint- 
ment, especially  because  it  prevented  my  show- 
ing the  reversibility  of  the  Gramme  dynamo. 
It  puzzled  me  the  whole  of  the  evening  and  en- 
suing night  to  find  a  means  to  accomplish  my 
object,  and  it  was  only  in  the  morning  of  the  3d 
of  June,  a  few  hours  before  the  exhibition  was  to 
be  opened,  that  the  idea  struck  me  to  work  the 
small  machine  by  a  derived  circuit  from  the  large 
machine.  Since  I  had  no  cable,  I  applied  to  the 
representative  of  Messrs.  Manhes,  of  Lyons, 
who  was  kind  enough  to  lend  me  a  small  quan- 
tity ;  and  when  I  saw  that  the  magneto  machine 
when  coupled  to  the  plating  dynamo  was  not 
only  set  in  motion,  but  developed  so  much 
power  as  to  throw  the  water  from  the  pump  be- 
yond the  reservoir,  I  added  more  cable  until 
the  flow  of  water  became  normal.  The  total 
length  of  cable  in  circuit  was  then  over  two  kilo- 
meters, and  this  great  length  gave  me  the  idea 
that  by  means  of  two  Gramme  machines  it  would 
be  possible  to  transmit  mechanical  energy  over 
long  distances." 

Another  version  of  this  discovery,  as  given  by 
M.  Figuier,  is  that  it  was  purely  accidental.  He 
says  that  at  the  Vienna  Exhibition  in  1873,  the 
Gramme  Company  had  two  machines  exhibited. 
One  machine  was  in  motion  and  the  other 
standing  still.  A  workman  noticed  some  cable 
ends  trailing  on  the  ground,  and  thinking  they 
belonged  to  the  machine  which  was  standing, 
placed  them  in  its  terminals.  To  the  surprise  of 
everybody  the  machine  immediately  began  to 


BRIDGING  BELLS. 

The  London  Electrical  Review  publishes  the 
following  letttr  from  Mr.  J.  J.  Carty,  Electrician 
of  the  Metropolitan  Telephone  and  Telegraph 
Company,  which  explains  itself: 

.  "  My  attention  has  been  called  to  an  editorial 
note  in  your  issue  of  October  17th,  referring  to 
my  remarks  at  the  Detroit  Telephone  Conven- 
tion, in  which  it  is  stated  that  1  seemed  to  be 
unaware  that  the  system  of  bridging  bells  in- 
vented by  me  has  been  in  use  for  many  years  in 
the  British  Post  Office  telephone  service,  and 
that  it  is  described  in  the  Telephone,  by  Preece 
and  Maier.  I  wrould  call  your  attention  to  the 
fact  that,  as  shown  by  the  official  report  of  the 
convention  proceedings  and  all  published  ac- 
counts of  my  remarks,  I  did  not  claim  any  nov- 
elty for  the  bridging  system  per  se,  being  well 
aware  that  it  has  been  in  use  for  years  both  in 
Europe  and  in  America.  My  invention,  how- 
ever, relates  to  a  specially  designed  bridging 
magneto  bell,  by  means  of  which  the  talking 
and  signalling  on  a  line  containing  twenty  sta- 
tions equipped  with  this  bell  are  equally  as  good 
as  with  a  line  containing  only  two  stations. 
These  results  are  not  attainable  with  the  ordinary 
form  of  magneto  bell.  The  deiails  of  the  con- 
struction of  my  bell  were  not  described  by  me  at 
the  convention,  as  an  application  for  patent 
rights  was  then  pending  in  the  United  States 
Patent  Office.  So  far  from  there  being  any  de- 
scription of  a  bridging  system  employing  mag- 
neto bells  in  the  Telephone,  it  is  expressly  stated 
in  that  work  that  the  magneto  bell  has  not  been 
adopted  by  the  British  Post  Office  for  telephone 
work,  and  there  is  no  mention  in  the  book  of 
any  method  of  connecting  a  number  of  stations 
with  magneto  bells  by  bridging  the  instruments 
across  the  circuit.  In  justice  to  myself,  I  must 
request  you  to  publish  this  letter  in  your  next 
issue,  as,  if  your  editorial  statement  as  to  the  ab- 
sence of  novelty  in  my  invention  is  allowed  to 
pass  uncorrected,  it  might  unfavorably  affect 
my  interests  in  the  matter  of  the  disposal  of  the 
European  rights  to  use  the  bridging  magneto." 


THE  ELECTRICAL   BEHAVIOR  OF 
AMALGAMS. 


A  recent  issue  of  the  Zeilschrift  filr  Physika- 
lisches  Chemie  contains  an  interesting  account  of 
an  investigation  into  magnitude  of  the  polariza- 
tion given  by  various  amalgams  in  a  solution  of 
the  corresponding  chloride  againstznc  amalgam. 
The  author  is  Mons.   Le  Blanc. 

The  apparatus  employed  in  this  investigation 
was  of  an  extremely  ingenious  character;  a 
prominent  feature  in  it  was  a  large  tuning  fork, 
which  was  so  adjusted  that  its  vibrations  allowed 
the  electromotive  force  of  polarization  to  be 
measured  while  the  primary  current  was,  prac- 
tically, flowing  constantly. 

A  means  of  estimating  the  relative  stability  of 
the  various  amalgams  was  afforded  by  the  rate 
of  fall  of  the  degree  of  polarization  after  the 
primary  current  was  interrupted. 

Le  Blanc  found  that  amongst  the  amalgams  of 
the  metals  of  the  alkalies  and  alkaline  earths, 
those  of  lithium  and  magnesium  are  the  least 
stable. 

A  current  of  electricity  from  a  battery  of  eight 
Leclanch6  cells  was  passed  for  abc»ut  ten  minutes 
in  the  case  of  a  number  of  amalgams  ;  with  nearly 
all  of  them  there  was  but  a  very  slight  disengage- 
ment of  gas.  With  the  amalgams  of  magnesium 
and  lithium,  however,  there  was  a  comparatively 
active  evolution  of  gas. 

It  was  found  by  Le  Blanc  that  when  a  mixture 
of  solutions  of  zinc  chloride  and  hydrochloric 
acid  were  dealt  with,  a  quantity  of  zinc  amalgam 
was   deposited   at   the   negative   pole;  this,    he 


considers,  indicates    that  atomic  hydrogen   dis- 
places the  metal  zinc  in  its  salts. 

A  new  light  is  thrown  upon  the  vexed  questio 
of  ammonium  and  alkyl  ammonium  amalgams. 
Most  of  the  text-books  question  the  existence 
of  ammonium  amalgam.  Let  us  take  an  instance 
and  quote  from  a  very  well-known  book.  '  'When 
a  solution  of  ammonium  chloride  is  poured  over 
sodium  amalgam  a  soft  slimy  mass  is  formed, 
which  swells  up  to  many  times  the  original  bulk 
of  the  sodium  amalgam.  This  curioussubstance 
has  been  termed  an  ammonium-amalgam,  on  the 
assumption  that  it  was  a  combination  of  the 
radicle  N  H4  with  mercury.  In  reality,  however, 
it  is  nothing  but  a  mercurial  froth  inflated  with  a 
mixture  of  ammonia  and  hydrogen." 

Ammonium-amalgam  was  discovered  almost 
simultaneously  by  Berzelius  and  Pontin  and  by 
Seebeck.  It  can  be  readily  obtained  when  a  current 
from  a  galvanic  battery  is  passed  through  aque- 
ous ammonia  or  through  an  aqueous  solution  of 
an  ammonium  salt  containing  metallic  mercury 
placed  in  connection  with  the  negative  pole. 
The  same  substance  is  formed  when  a  globule 
of  mercury  is  placed  on  a  piece  of  moistened  sal- 
ammoniac  and  connected  with  the  negative  side 
of  a  voltaic  battery  of  very  moderate  power,  the 
circuit  being  completed  through  a  platinum  plate 
upon  which  the  sal-ammoniac  rests  ;  decompo- 
sition of  the  latter  rapidly  ensues,  and  ammoni- 
um amalgam  is  formed.  Sir  Humphry  Davy 
described  it  as  a  butter-like  mass  of  a  grey 
metallic  appearance,  and  much  lighter  than 
water.  At  ordinary  temperatures  it  quickly  de- 
composes into  mercury,  ammonia  and  free 
hydrogen,  but  at  the  freezing  point  it  crystal- 
lizes in  cubes,  and  according  to  Grove  does  not 
decompose  spontaneously. 

Endless  discussions  have  taken  place  over  this 
amalgam,  and  the  balance  of  opinion  has  been 
fairly  evenly  divided.  Le  Blanc's  work  sets 
this  question  at  rest,  for  the  phenomena  which 
he  observed  with  solutions  of  the  ammonium 
chlorides  are  quite  comparable  with  those  ob- 
tained when  the  metallic  chlorides  are  employed. 
This  goes  to  prove  that  the  ammonium  and 
alkyl  ammonium  amalgams  have  an  actual  ex- 
istence. 

These  amalgams,  however,  as  might  be  sup- 
posed, are  much  less  stable  than  the  metallic 
amalgams  usually  are — a  point  which  is  well  il- 
lustrated by  the  fact  that  the  electromotive  force 
of  polarization  falls  off  in  a  relatively  rapid  de- 
gree as  the  primary  current  ceases  to  flow. 

Besides  the  interesting  amalgam  of  the  hypo- 
thetical radicle  ammonium,  Le  Blanc  investi- 
gated the  following  compound  radicle  amal- 
gams : 

Methyl-ammonium  amalgam. 
Ethyl-ammonium  amalgam. 
Di-methyl-ammoninm  amalgam. 
Di-ethyl-ammonium  amalgam. 
Tri  methyl-ammonium  amalgam. 
Tri-ethyl-ammonium  amalgam. 
Tetra-methyl-ammonium  amalgam. 
Of  these  the  most  unstable  is  tri-ethyl-ammo- 
nium amalgam,  and  it  is  rather  doubtful  whether 
it  really  exists.     The  tri-methyl  and  the  di-ethyl- 
ammonium   amalgams  are   also    extremely  un- 
stable. 

The  formation  of  a  mercury  "froth"  on  the 
surface  of  the  liquid  during  the  process  of  elec- 
trolysis has  hitherto  been  held  to  be  a  capital 
indication  of  the  formation  of  an  amalgam,  but 
this  view  must  be  modified.  Le  Blanc's  inves- 
tigation shows  that  in  the  case  of  the  ethyl- 
ammonium  amalgam  no  froth  rises  to  the  surface, 
and  yet  the  electrical  behavior  shows  beyond 
a  shadow  of  doubt  that  a  definite  and  compara- 
tively stable  amalgam  has  been  formed. 

A  French  company  has  recently  obtained  a 
concession  from  the  Russian  government  for 
the  construction  of  a  telephone  system  between 
St.  Petersburg,  Moscow,  Warsaw  and  Berlin. 
The  charge  for  the  use  of  the  telephone  will  be 
8  francs  for  the  first  minute,  and  4  francs  each 
additional  minute. 
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THE    ELECTRIC    AGE. 


DRUM  ARMATURE  WINDING.* 


A  very  important  po;nt  that  arises,  espe, 
in  connection  with  heavv  current  windings,  is 
the  liability  of  the  conductor  bars  to  heat  by 
reason  of  "Foucault '  or  '-eddy"  currents  gen- 
erated within  them  individually,  apart  from  the 
main  current.  In  some  kinds  o:  dynamos  other 
than   those   with    drum    or  Gramme  armatu 

.-,.  for  instance,  as  those  used  lor  alternating 

-    coils,  instead  of  being  revolved  in  a 

field,  are  translated across  a  fi-ld  edgeways.     In 

other  words,  the  coil  is  so  place  d  that  its  plane 

is  perpendicu'ar  to  the  lines  of  force  of  the  field; 

being  stil    kept  in  this  plane,  it  is  moved  across 

the  lines  of  force,  and  so  cuts  them.     A  current 

is  thus  se:   up  in  the  co         N    w  if,  instead  of  a 

coil,  a  flat  metd  plate  were  used,  and  were 

male   to   cut  through   the  tied  edgeways  in  a 

dlar   manner,  a   current  would  be  caused  to 

alate  in  the  plate  in  a  plane  perpendicular  to 
the  lines  of  for  -    indeed  being  mucn  the 

principle  of  Faraday's  first  di-c  dynamo.     If  the 

e  were  turned  so  that  its  plane  were  parallel 

h  the   lines  of  magnetic  induction,  and  then 


FIG.     I. 

moved  through  them,  no  current,  comparatively 
speaking,  would  be  generated  within  it.  This 
point  is  important.  N  \v  if.  agun.  instead  of 
the  p'ate.  a  single  metal  bar  be  moved  sideways 
across  the  field  in  a  plane  normal  to  the  lines  of 
induction,  a  current  will  arise  within  the  bar; 
and  this  current  will  circulate  within  the  bar  in 
planes  perpendicular  to  the  ines  of  force,  running 
tie  of  the  sides  parallel  with  the-e  lines, 
and  retuning  by  the  oth-r.  Thus  it  is  obvious 
that  as  a  current  will  produce  heat,  if  the  experi- 
ment with  either  the  coil,  the  plate,  or  the  bar, 
be  carried  out  to  any  gr^at  extent,  and  they  be 
moved  rapidlv  and  continuously  through  a  suffi- 
ciently strong  field,  they  may  be  made  red  hot ; 
and  the  fact  remains,  that  if  a  single  insulated 


FIGS.    2    AND    3. 

bar  be  laid  along  the  periphery  of  an  armature 
pa-allel    with   its  axis  of  rotation,  or   held  in  a 
frame,  and  then  revolved  in  an  orlinary  ma?r. 
fiel  i.  such  as  used  fo-  drum  or  Gramme  dynamo, 
it  will  get  h  >tfrom  these  internal  currents  alone. 

in  dealing  with  large  '  bars."  however,  there 
mav  also  be  borne  in   mini  their  capability  of 
cooling  as  compared  w  th  wire,  or  bars  of  small 
:>n.     It  will  be  noted  that  whereas  the  trans- 
verse sectional  area  of  a  bar  increases  with  the 

ire  of  its  diameter  if  round,  or  as  the  squire  of 
the  side  if  of  square  section,  the  circumerence, 
or  outer  surface,  increases  only  in  proportion  to 
its  diameter  or  thickness.  Now  capability  of 
coo'ing.  whether  by  radiation  or  convection, 
vanes  with  the  surface.  Hence,  a  bar.  sa 
times   the   thickness   of  a   small   bar  or  wire  of 

*F.  M.  Weymouth,  in  Lon.  fan. 


round  or  square  section,  while  it  will  have  6;  = 
36  times  the  sectional  area  if  the  smaller,  and  so 
may  carry  about  36  times  the  current,  has  only 
six  times  the  cooling  surface.  Hence  large  bars 
as  compared  with  small  ones,  besides  being 
heated  by  the  main  current  and  by  eddy  currents, 
are  still  further  handicapped,  so  to  speak,  by 
their  greater  difficulty  in  cooling.  The  eddy 
currents  in  wires,  it  may  be  mentioned,  are  so 
trifling  as  to  be  negligible.  In  ordinarvdrum  or 
Gramme-wound  dynamos,  where  the  field  is  bored 
concentric  with  the  axis  of  the  armature,  these 
Foucault  currents  arise  principally,  if  not  entirely, 
when  the  bars  pass  under  the  trailing  horns  of 
the  pole-pieces  where  the  induction  lines  are  par- 
ticularly  dense.  By  'trailing"  horn  is  meant  the 
horn  of  a  pole-piece  which  the  bars  leave  or 
recede  from  as  they  revo 

We  may  now  proceed  to  consider  the  matter 
of  mechanical  construction,  and  see  how  all  the 
various  points  we  have  enumerated  are,  and 
have  been,  dea't  with  in  practice. 

As  we  have  just  been  touching  on  the  subject 
of  conductor  bars,  it  will  be  convenient  if  we  at 
once  commence  with  these,  and  consider  some 
of  the  ways  in  which  this  heating  difficulty  has 
been  surmounted.  The  methods  may  be  di- 
vided under  two  heads.  Under  the  first,  the 
difficulty  is  met  by  removing  the  principal 
cause  of  the  evil ;  while  under  the  second,  the 
cause  remains,  but  its  effects  are  prevented 
from  occurring  by  some  counter  arrangement. 

The  plan  adopted  by  Messrs.  Mather  and 
Piatt  comes  under  the  first  head.  They  avoid 
the  difficulty  by  making  the  air  space  between 
the  armature  and  the  pole-pieces  greater  ?.- 
nears  the  horns  either  way.  as  shown  in  fig.  1. 
Thus  the  principal  cause  of  the  heating  is  re- 
moved, inasmuch  as  the  magnetic  induction 
does  not  get  so  intense  at  the  horns  as  it  is  wont 
to  do  when  the  air  space  is  of  even  thickness. 


figs.  4  and  5. 

But  it  is  under  the  second  head  that  we  may 
look  for  the  m  ity.     The  eddy  currents 

may  be  prevented  bv  so  makin?  or  arrang  ng 
the  bars  that  a  current  cannot  circulate  within 
them.  One  method,  instead  of  making  the  bar 
of  one  solid  piece,  is  to  compound  it  of  several 
insulated  wires  or  strips,  in  such  manner  that 
there  shall  be  no  internal  circuit  open  to  the 
current.  Thus,  Messrs.  Siemens  Brothers  make 
their  conductor  bars  of  stranded  copper  wire 
cable.  ea:h  wire  separately  insulated  by  varnish, 
and  the  whole  brought  into  a  rectangular  sec- 
tion by  hydraulic  pressure,  or  by  drawing  through 
a  die.  or  otherwise  As  the  Foucault  curr- 
will  only  circulate  in  an  unbroken  circuit  lying 
in  a  plane  normal  to  the  lines  of  force,  as  al- 
ready explained,  it  wiil  be  seen  that  no  such  cir- 
cuit open  in  the  cable  arrangement :  conse- 
quent^, the  currents  are  not  set  up.  Another 
method,  somewhat  similar,  is  to  make  the  bar  of 
insulated  wires  laid  parallel,  and  soldered  to- 
gether at  the  ends  so  as  to  form  a  compound  bar 
of  rectangular  section,  to  give  the  bar  a  half 
twist  in  the  middle,  and  then  to  press  or  ham- 
mer the  twisted  portion  in  an  iron  mould  so  as 
ring  it  to  the  same  section  as,  and  a'ignment 
with,  the  untwisted  portions  of  the  length.  Yet 
another  method  is  to  make  the  bar  of  insulated 
copper  strips  or  tape  laid  edgewavs  on  the  core 
in  radial  planes  and  so'dered  together  at  the 
end>.  The  strips,  thus  laid,  being  in  planes, 
for  the  most  part  approximately  parallel  to  the 
lines  of  force  thev  cut.  will  not.  as  we  have  al- 
ready pointed  out.  be  individually  appreciably 
liable  to  eddy  currents.     But  as  they  are  in  me- 


tallic connection  at  the  ends,  an  internal  circuit 
is  open  along  the  side  strips  and  across  both 
ends,  which  must  be  broken.  Hence,  this  kind 
of  bar  also  needs  a  half  twist  in  the  middle,  and 
to  be  hammered  in  a  mould  like  the  last.  By 
means  of  the  half  twist,  the  current  coursing 
along  one  side  of  the  bar  in  each  separate  wire 
or  strip  is  at  the  twist  conducted  to  the  other 
side,  where  it  meets  an  opposing  current,  and 
so  both  are  neutralized.  It  will,  of  course,  be 
observed  with  regard  to  the  strips,  that  if  these 
be  laid  flat  on  the  periphery  of  the  drum  eddy 
currents  could  set  up  in  each  one  separately. 

A  further  method  remaining  to  be  mentioned, 
and  still  similar  in  principle,  is  one  patented  by 
Messrs.  Crompt  >n  and  Swinburne.  This  is  il- 
lustrated, figs.  2  to  5  The  conductor  bar  here 
is  simply  made  double  :  but  at  the  middle  of  its 
length  each  half  is  so  bent  that  it  continues  on 
the  centre  line  of,  and  in  alignment  with,  the 
other  half.  Figs  2  and  3  show  elevation  and 
plan  respectively,  where  one  bar  is  bent  to  one 
side,  and  the  other  bent  with  a  half  loop  down- 
wards, and  a  so  to  one  side,  so  that  they  thus 
cross  each  other.  A  groove  is  turned  in  the 
core  to  receive  the  half  loops.  Figs.  4  and  5 
show  an  arrangement  wherein  the  two  bars  are 
flattened  merely,  and  so  cr«>ss  each  other  with- 
out the  necessitv  of  a  groove  in  the  core.  Thus. 
the  circulation  of  a  current  within  the  double 
bar  is  stopped  bv  the  tendencies  in  each  half 
being  opposed  at  the  middle  cr  similarly 

as  in  those  already  described. 


A    REJOINDER. 


To  the  Editor  of  the  Electric  Age  : 

Sir  :  I  have  before  me  a  copy  of  your  issue 
of  the  15th  November,  in  which  a  correspond- 
ent, signing  himself  "A  Wei  Posted  Cablcr,'' 
attempts  to  show  a  small  representation  of  a 
telegraph  office,  inferring  that  the  elaborate 
showcard  issued  by  The  Direct  U.  S.  Cable 
Company  is  a  copy  of  this  Lilliputian  produc- 
tion An  idea  more  absurd  than  this  it  is  im- 
possible to  conceive  and  it  rem  nds  one  of  the 
elastic  notions  of  the  boy,  who.  in  his  wonder- 
ment at  what  he  had  seen  at  a  show,  likened 
the  elephant  to  an  overgrown  mouse.  The 
matter  needs  no  comment,  and  would  be  passed 
over  for  judgment  of  unbiass-d  minds  to  decide 
upon,  after  seeing  the  two  pr  'ductions,  if  it 
were  not  for  a  misstatement  which  is  a  part  of 
this  insincere  criticism  He  states  The  Drect 
U.  S.  Cable  Company  does  not  work  the  siphon 
recorder  on  anv  of  their  lin~s.  I  may  tell  him, 
for  his  information,  that  this  instrument  has 
been  in  use  in  the  service  of  this  company  for 
some  time,  his  statement  to  the  contrary  not- 
. standing.  Kindlv  give  these  remarks  space 
in  justice  to  The  Direct  U  S.  Cable  Company 
and  ob...  A  Beiter  Posted  Cabler. 


Cause  of  Buckling.  —  Buckling  is  a  result  of  the 
formation  of  sulphate  in  discharg  ng,  producing 
unequal  expansion.  If  it  were  possible  to  ob- 
tain perfect  un  formity  in  the  material  of  the 
plates  and  in  the  solution,  so  that  the  expansion 
in  discharging,  and  the  contraction  which  fol- 
lows in  charging,  should  be  uniform,  buck  ing 
could  not  occur.  But.  like  every  other  species 
of  warping,  it  is  a  result  of  want  of  uniform ltv, 
either  in  the  material,  or  in  the  action  to  which 
it  is  subjected,  or  in  both.  The  acid,  from 
gravitation,  becomes  denser  in  the  lower  part  of 
the  cell,  and  this  aff-cts  both  the  chemical  reac- 
tion and  electric  conductivity,  both  of  which  are 
greatest  when  the  acid  is  most  dense ;  and  ob- 
servation on  buck  ed  plates  shows  a  curving 
from  top  to  bottom  stea  lily  increasing  down- 
ward. But  buck'ing  do^s  not  interfere  with  the 
action  of  the  cell  until  it  has  proceeded  fir 
enough  to  produce  short  circu'tnig.  by  bringing 
plates  into  contact,  or  displacing  plugs  of  paste. 
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GELATINOUS  ELECTROLYTE   FOR   STOR- 
AGE BATTERIES.* 


REPORT  BY  PROF.  W.  KOHLRAUSCH. 

Daring  the  List  year  an  experimental  research 
both  of  a  theoretical  and  practical  nature  has 
been  made  by  Prof.  Dr.  W.  Kohlrausch,  of  the 
University  of  Hanover.  The  following  is  a 
translation  of  the  opinion  of  this  electrician  : 

Since  April  21st  of  this  year  I  have  made  ex- 
periment* with  accumulator  cells  of  the  "  Mash, 
inenfaorik  Oberlikon  "  (Dr.  P.  Schoop's  paten t)- 
the  result  of  which  I  have  the  honor  to  commu- 
nicate to  you. 

The  tests  were  made  with  a  view  to  ascertain 
the  behavior  of  the  accumulators  if  subjected  to 
rough  usage.  For  this  reason  severe  tests  were 
fob  owe  J  by  regular  tests  with  ordinary  currents, 
in  order  to  get  an  opinion  as  to  the  damage  ac- 
tua  ly  done  by  the  severe  handling.  After  a  ser- 
ies of  regular  charges  and  discharges  the  cells 
were  finally  charged,  and  remained  idle  for  a 
month.  In  charging  the  cells  again  52  ampere 
hours  were  absorbed,  but  a  strong  development 
of  gases  occurred  at  the  end  of  the  charging  pe- 
riod. The  whole  capacity  (in  charging  with  10 
am.iere-)  being  73  ampere  hours,  it  is  obvious 
tha-  ab  >ut  five  sevenths  of  the  former  charge 
seems  to  have  disappeared  duiing  the  rest  of 
thirty  diys.  Probably  a  part  of  this  lost  energv 
has  been  used  up  in  a  certain  chemical  or  physi- 
cal tran-formition  of  the  active  material,  per- 
haps to  the  advantage  of  the  accumulator. 

A  normal  discharge  and  charge  were  now 
made,  and  it  proved  that  the  cells  were  in  good 
working  order.  The  discharge  amounted  to  72 
ampere  h  >urs,  indicating  an  increase  of  the  ca- 
pacity, tne  former  trials  having  given  only  65 
amoere  hours  in  the  average  (The  makers 
claim  70  amoere  hours  as  a  normal  discharging 
capicitv.) 

Aga>n,  the  same  cells  w  re  discharged  with 
the  normal  rate  of  current  to,  say,  9  amperes. 
After  the  discharge  of  about  73  ampere-hours, 
the  current  decreased  and  could  only  be  main- 
tained by  decreasing  the  external  resistance  of 
the  circuit  ;  at  last  the  cells  were  short-circuited 
in  order  to  get  the  last  energy  out  of  the  accu- 
mulators. In  this  way,  again,  36  ampere-hours 
were  drawn  out,  and  the  whole  discharge  was 
100  impere-hours.  The  cells  were  now  chaiged 
with  only  6  amperes  (too  weak  a  current)  until 
gas  bubbles  were  developed,  and  soon  after- 
wards ( tfter  1 5^  hours'  rest)  discharged  with  a 
current  of  50  amperes — that  is  to  say,  five  times 
the  normal  rate  of  discharging  current. 

The  capacitv  was  41.6  ampere-hours,  about 
four  sevenths  of  the  normal  capacity.  It  is  a 
well  known  fact  that  the  capacity  increases  if 
th'-  discharging  current  increases. 

Again,  the  accumulators  were  charged  at  the 
nomial  rate  of  current,  and  discharged  with  the 
normal  current,  68  2  ampere-hours  ;  charging 
and  discharging  was  in  every  sense  normal. 

The  discharged  cells  were  now  charged  in  the 
reversed  direction  of  the  current  with  1 24  ampere- 
hours  ;  the  electro-chemical  reactions  on  the 
plates  were  exchanged  to,  say,  the  former 
cathode  was  anode,  and  the  former  anode  had 
become  cathode  ;  at  the  end  of  the  pressure  of 
the  c  dls  was  again  two  volts,  but  in  the  reversed 
sense  of  current. 

During  this  tr  al  at  first  68  2  ampere-hours  had 
pass  "d  the  plates  "  voluntarily  "  in  the  direction 
as  the  discharging  current,  afterwards  124  am- 
pere hours  had  passed  "involuntarily,"  together 
102  ampere-hours. 

Now,  the  accumulators  were  again  charged 
with  9  amperes  (in  the  former  right  sense),  and 
after  223  ampere-hours  the  cells  were  again 
fullv  charged,  and  began  to  develop  gases. 
During  this  force  1  charging  and  discharging  the 
efficiency  was  still  86  per  c^nt.  (the  efficiency 
under  normal  conditions  being  89  per  cent.)  in 
ampere  hours. 

*  London  Electrician. 


The  following  discharge  with  9  amperes  yield- 
ed 68.3  ampere  hours  ;  it  is  obvious  that  this 
series  of  abnormal  tests  did  not  at  all  decrease 
the  woiking  and  capacity  of  the  cells  :  the  ca- 
pacity increased  rather  a  little.  I  think  that 
during  the  long  rest  of  the  cells,  probably  aiso 
during  this  abnormal  treatment,  parts  of  the 
active  material  have  been  powerfully  excited  ; 
pins  which  had  before  not  worked  electrically 
have  been  transformed  into  true  active  material. 

One  of  the  cells  was  now  taken  to  pieces,  and 
I  saw  that  with  the  ge  atinous  electrolyte  the 
whole  construction  of  the  cell  was  of  a  rr  mark- 
able  rigidity  and  constancy.  The  two  sections 
of  plates  could  only  be  separated  with  consider- 
able force  after  a  previous  softening  of  the 
gelatine.  After  the  plates  had  been  fudy  cleaned 
from  the  gelatine  it  looked  perfectly  normal,  just 
as  before  the  trials.  The  grids  are  very  thin 
and  soft,  but  it  is  for  this  reason  that  I  think  it 
"improbable  that  plates  can  buckle."  The  st  ff 
gelatine  could  not  easily  be  removed  by  those 
soft  plates  in  order  to  touch  each  other  (short 
circuiting),  an  inconvenience  too  often  observed 
in  other  cells  with  thin  plates  and  narrow  dis- 
tances between  the  phtes.  Falling  or  dropping 
of  the  active  material  off  the  plates  is  made  im- 
possible by  the  gelatine  ;  also  it  is  improbable 
that  active  material  could  penetrate  through 
this  gelatine. 

The  most  important  question  now  is  that  of 
the  durability  of  those  cells  Of  course  it  is 
onlv  possible  after  a  longer  time,  at  least  a  year 
or  two,  to  give  an  opinion.  How  long  will  the 
thin  grid  of  leal  resist  the  combined  action  of 
the  electrical  and  chemical  changes  within  the 
electrodes  ?  How  long  will  it  take  to  have  the 
metallic  support  eaten  up  by  a  daily  action  of 
the  cells,  until  the  whole  grid  is  converted  into 
the  same  active  material,  which  does  onlv  practi- 
cal working,  if  embedded  in  a  perfect  metallic 
conductor?  I  have  observed  on  other  systems 
with  thin  plates,  that  often  the  grid  becomes 
brittle  and  breaks;  again,  a  practical  trouble 
with  accumulators.  I  would  say  that  the  grids 
of  the  plates  may  last  a  year  or  two  in  dailv  use, 
but  it  is  possible  that  the  cells  will  only  cease  to 
give  daily  practical  service  after  three  to  five 
years.  I  hope  to  have  a  more  exact  opinion  in 
this  direction  after  I  shall  have  used  the  cells  for 
another  longer  time,  say  a  yeai  or  two.  The 
present  trials  have  shown  that  these  cells  endure 
an  abnormal  and  very  bad  treatment  in  a  very 
satisfactory  manner  indeed,  and  that  this  accu- 
mulator is  a  practical  apparatus. 

APPENDIX    BY    DR.     PAUL    SCHOOP. 

The  following  data  about  the  tested  cells 
may  be  added  : 

Number  of  p'ates 17 

Weight  of  plate.      8ko.  )  T      j 

"      of  electrolyte 3ko.  >•        ,     -1. 

"      of  ebonite  box...o.  7ko.  )  •/     • 

Box — Length 125mm. 

"        Breadth 160mm. 

"        Height 205mm. 

Total  height  of  cell 250mm. 

Capacitv  (in  discharging)    70  ampere  hours. 
Strength  of  current 9  to  10  amperes. 

This  cell  represents  the  smallest  type  of  cells, 
made  especially  for  particular  work,  electric 
cars  and  railway  lighting. 


NEW  CORPORATIONS. 


Jacksonville  Electric  Railway  Companv,  Jack- 
sonville. Fla. ;  capital,  $100,000.  This  com- 
panv will  build  a  road  from  Fairfield  to  La  Villa, 
of  the  city  of  Jacksonville. 

Adjustable  Incandescent  Light  Joint  Manufac- 
turing Co.,  Chicago.     Capital.  $50,000. 

U'Utjd  Stites  Electric  Car  Co,  Chicago. 
Capital,  $3,000,000.  This  company  will  manu- 
facture and  operate  electric  cars  and  motors. 

Northwestern  Electric  Motor  Co,  Chicago. 
Capital,  $1,000,000,  for  the  manufacture  of 
motors,  etc. 


Elyria  Electric  Light  Company,  Elyria,  O. 
Capital,  $25  000. 

Mahanoy  City,  Ashland  and  Shenandoah  Elec- 
tric R'yCo.,  WestChester,  Pa.   Capital,  $100,000. 

H  1  bbell  Electric  Light  and  Power  Co.,  Alex- 
andria, Va.     Capital,  $100,000 

Houston  Electric  Light  Co  ,  Houston,  W.  Va. 
Capital,  $25,000. 

Columbus  Electric  Light  and  Power  Co.,  Co- 
lumbus, Wis.     Capital,  $20,000. 


ELECTRO  MAGNETS. 


In  his  Cantor  lectures  on  the  electro-magnet, 
before  the  Society  of  Arts  (London),  Prof.  Syl- 
vanus  P.  Thompson  made  the  following  remaiks 
with  reference  to  the  effects  of  the  size  and  p  si- 
tion  of  coils  : 

Seeing  that  the  magnetizing  power  which  a 
coil  exerts  on  the  magnetic  circuit  which  it  sur- 
rounds is  simply  proportional  to  the  ampere 
turns,  it  follows  that  those  turns  which  lie  on 
the  outside  layers  of  the  coil,  though  they  are 
further  awav  from  the  iron  core,  pos>es>  pre- 
cisely equal  magnetizing  power.  1  his  is 
strictly  true  for  all  closed  magnetic  circuits  ;  but 
in  tnose  open  magnetic  circuits  where  leakage 
occurs  it  is  only  true  for  tho>e  coils  which  encir- 
cle the  leakage  lines  also.  For  example,  in  a 
short  bar  electro  magnet,  of  the  wide  turns  on 
the  outer  layer,  those  which  encircle  the  middle 
part  of  the  bar  do  enclose  all  the  magnetic  lines, 
and  are  just  as  operative  as  the  smaller  turns 
that  underie  them  ;  whilst  those  wide  turns 
which  encircle  the  end  portions  of  the  bar  are 
not  so  effi  ient,  assume  of  the  magnetic  lines 
leak  back  pa^t  these  coils. 

Among  the  other  researches  which  Du  Moncel 
ma  le  whh  respect  to  electro-magnets,  was  one 
on  the  best  position  for  placing  the  coils  ut  on 
the  iron  core.  This  is  a  matter  that  other  ex- 
perimenters have  examined  In  Dub's  book, 
"  Kiectromagnetismus."  to  which  I  have  several 
times  referred,  you  will  also  find  man;  experi- 
ments on  the  best  position  of  a  coil  ;  but  it  is  per- 
haps sufficient  to  narrate  a  single  example.  Du 
M  mcel  had  f  >ur  pairs  ol  bobbins  made  of  ex- 
actly the  same  length,  and  with  ?o  metres  of 
wire  on  each,  one  pair  was  16  centimetres  long, 
another  pair  8  centimetres,  or  half  the  length, 
with  not  quite  so  many  turns,  because,  of 
course,  the  diameter  of  the  outer  turns  was 
larger,  one  4  centimetres  in  length  and  another 
2  centimetres.  These  were  tried  both  with  bar 
magnets  and  horse  shoes.  It  will  suffice,  per- 
haps, to  give  the  result  of  the  horse  shoe.  The 
horseshoe  was  mate  long  enough — 16  centi- 
metres only,  a  little  over  6  inches  long—  to  carry 
the  longest  coil.  Now.  when  the  comi  act  coils 
2  centimetres  long  were  used,  the  pull  on  the 
armature  at  a  distance  away  of  2  millimetres  (it 
was  always  the  same,  of  course,  in  the  experi- 
ments) was  40  grammes.  Using  the  same 
weight  of  wire,  but  distributed  on  the  cods  twice 
as  long,  the  pull  was  55  grammes.  Using  the 
coils  8  centimes  long,  it  was  75  grammes;  and 
using  the  cods  16  centimetres  long,  it  was  75 
giammes  ;  and  using  the  coils  16  centimetres 
long,  covering  the  length  ol  each  limb,  the  pull 
was  85.  cleariv  showing  that,  where  you  have  a 
given  length  of  iron,  the  best  way  of  winding  a 
magnet  to  nuke  it  pull  with  its  greatest  pull  is 
not  to  heap  the  coil  up  against  the  poles,  but  to 
wind  it  uniformly,  for  this  mode  of  winding  will 
give  you  more  turns,  therefore  more  ampere 
turns,  therefore  more  magnetization.  An  ex- 
ception might,  however,  occur  in  some  case 
where  there  is  a  large  percentage  of  leakage. 
With  club-footed  magnets  results  of  the  same 
kind  are  obtained.  It  was  found  in  every  case 
that  it  wis  well  to  distribute  the  coil  as  much  as 
possible  along  the  length  of  the  limb.  All  these 
exp  -riments  were  made  with  a  steady  current. 
It  does  not  follow,  however,  because  winding 
the  wire  over  the  who'e  1  ngth  of  core  is  be-t  lor 
steady  currents  that  it  is  the  best  winding  in  the 
case  of  a  rapidly  varying  current;  it  is  not. 
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LUMINOUS  POWER  OF  ARC 


We  have  long   protested,  write  editor  of 

LE.  if  e    use  of  unsuitable  or 

inaccurate  terms,  and  vain  designations  which 
are  only  kepi  m  and  prejudice. 

:  s  we  may  per- 
haps succeed  ir.    .  :aken  up 
others  who   are  not   the  slaves  of  custom  ;  we 
shall  th                 :>t  fail  to  call 

:    er    occasion    present! 
We  erefore    now    discuss    the   (in    our 

opinion)  depl  rable  custom  of  chara::  E  arc 

Ian.  more    or  less   nominal  photo- 

nic powe'. 

In  order  to  show  how  meani:  . 
nations  are.  we  have  drawn  up  a  table  from 
bo  ks.  catalogues  and  prospectuses  of  the  chief 
industrial  celebnties  of  both  worlds,  placing  op- 
■  of   current  \  a  given 

arc  :s    corresponding    nominal   photo- 

metric power.  In  order  to  facilitate  comparison 
we  have  reduced  all  the  intensities  expressed  in 
carcel  burners  to  decimal  candles,  considering 
the  carcel  burner  to  be  equivalent  to  ic  decimal 
candles,  although  really,  according  to  M. 
Vicl  ecimal  candles  =  2.08    carcel  burn- 

er mere  is,  consequently,  a  difference  of  4 
per  cent  between   the    decimal  and  the 

th  of  a  carcel  burner,  but  our  estimate  will  be 
-  for  our  purpose 
able  is  then  given  showing  the  nominal  in- 
tensities of  the  arc  lamps   acccrding  to  the  con- 
struction, and  the  article  continues  : 

The   figures   in   this   table  show  that  a    :   :.- 
describing  his   machine  as   produc 
so    many  arc   lamps  of  so   many  candles  ei 
gives  it  a  designation  which  may  perhaps  facili- 
-ale,  but  which    is  practically  meaning- 
less. s:nce.  with  a    given  current,  the  qualit; 
the   carbons,  the   distance  betv  se         em.  their 
diameter,  ic. .  may  eausp   their  luminous  inten- 
si.y  In  vary  considerably,  its  value  being  in  some 
cases  even  more   than  doubled-     And  v. 
not   lose   sight   of  the   fact  that   in    arc  lamps 
mounted  in    derivation,  the   available   potential 
■I  the  terminals  of  the  lamp  being  from  43  to  45 
volts,  some  tions    work 

s,  others  at  '•    ~z    r  65,  the  difference  being 

-  orbed  at  an  utter  loss  in  a  rheostat. 

The  same  objections  may  be  raised  to  the 
mode  of  designating  dynamos  and  trans'b'mers 
by  the  number  of  incandescent  lamps  that  they 
can  feed.  Some  constructors  mean  lamps  of  30 
ts,  others  lamps  :  I '  . :  5 :  -  5  c  ti 
;.-namo  or  transformer  should  never  be 
designated  in  any  other  way  than  acccrding  to 
the  number  .-.    able  wans   it  can  produce  at 

a  maximum  nominal 

Las:  ds   accumulators,  the    state- 

ment of  the  weight  of  the  plates  conveys  no 
meaning  to  us.  We  should  like  to  see  accumu- 
lators designated  according  to  their  maximum 
normal  output,  in  amperes  or  in  watts,  and  ac- 
cording to  their  effective  capabilities  in  ampere- 
hours  Durs   for   these  are  the  print 

-entials,  which,  together  with  theirprice  and 
duration,  enable    us    to   calculate   quickly   the 

Tiber  and  the  coupling  of  accumulators  re- 
quired for  a  given  installation,  much  more  ac- 
curately than  the  weig; 


HVDRAULIC  COMPARED  WITH  ELECTRIC 
TRANSMISSION"  OF  ENERGY. 

The    hydra  n  of   energy  pre- 

sents many  points  of  resemblance  with  the  elec- 

n.  We  have  at  the  generating 
station  a  force  pump  which  delive--      after  under 

0  a  pipe  leading  to  the  receiving 
stat:  re  part  of  the  energy  is  recovered  by 

a  water  motor.  To  minimize  the  loss  of  energy 
due  to  t.  .arainst  the  pipe, 

the  velocity  of  flow  should  be  as  small  as  pos- 
sible, or,  in  other  words,  the  diameter  of  the  pipe 
should  be  as  large  as   possible.     Ir.  "ring 


be  ::.;rease  the  economy  of  the  system,  we  in- 
cur  a    larger  capiial    outlay  ;  and  applying 

.am  Thomson's  rule  to  this  case  we  find 
that  there  exists  for  every  given  set  of  conditions 
one   pa:  diameter  of  pipe  for  which  the 

sum  of  the  annual  value  of  energy  wasted,  and 
the  .  .".pital  outlay  becorr.r 

minimum.  the  analc .  the  ele; 

cal  system  is  perfect  Bui  '.:.  ere  enters  another 
element  into  the  calculation   which  to    a   certain 

Tit  modifies  the  law.     It  has  been  she 
the  most  economical    size  of  a  copper  wire  de- 

js  only  on  the  current,  and   not  directly  on 
It   depends    en  the   pressure 
dire.  .smuch   as  with  an   increased  pres- 

.  r,  amount    of   energy  can   be  tians- 
ed    by   using  a  reduced  current,  and  this 
again  involves  a  reduction  ::. 
ductor.     Bit:  current   be  a  fixed  quart 

an  increase  of  pressure  does  not  entail  a  greater 
outlay  for   conducting  material.     It   might". 

ncrease  the    ccst  of  the 
necessitating  a  met: 

difference  in  expenditure  for  a  good  and  perfect 
insulation  is  not  a  great  item.  With  hydraulic 
transmission  the  case  is  ncrease 

of  pressure  does  entail  a  greater  outla\"  for  con- 
ducting material,  because  the  thickness  of  metal 

r.e  pipe  must  be  increased  as  the  pressure  is 
increased  :  therefore  the  cost  of  the  conductor 
depends  not  only  on  the  quantity  of  water  to  be 
transmitted  bnt  also  on  the  pressure  A  natural 
limit  is  thus  set  to  the  increase  of  pressure  by 
financial  considerations,  which  are  absent  in 
the  case  of  electric  transmission.  The  pressure 
is  also  limited  by  technical  considerations.  In 
the  first  place  the  water  motor  is   an  engine  v 

rings  and  other  moving  parts,  which  can  c 
work  satisfactorily,  and  without  heating  or  un- 
due wear,  if  the  pressure  between    the  moving 

trices  in   contact   remaii  -  ■   reasonable 

limits  ;  the  same  as  in  any  other  engine.  In  the 
second  place,  if  the  pressure  be  increased 
beyond  a  oa  ding  on    the  tensile 

ngthof  the  material  of  the  pipe  or  working 
nder.  no  increase  in  the  thickness  of  dm 
can  save  these  parts  from  burstingas  Every  engi- 
neer knows.  Such  a  limit  to  electric  pressure 
does  not  exist  in  dynamo  machines  or  electro- 
motors. It  is  perfectly  conceivable  to  employ 
any  desired  pressure  provided  we  increase  the 
thickness  of  insulation  sufficiently. 

Another  point  where  there  is  a  vital  difference 
between  electric  and  hydraulic  transmission  of 
energv  is  that  the  electro-motor  has  nearly  the 
same  commerc  1  1  ully  loaded 

or  not,  whereas  the  water-motor  when  working 
light  has    a   very   much   smaller   efficie: 
when  fully  loaded      Hvdraulic  transmission  can, 
therefore,  only  be  employed  where  the  question 
of  s    of  secondary   importance,    or 

where  the  amount  of  energy  to  be  transmitted  is 
not  subject:  :ors. — 1~ 


A  NOVEL  MEASURING  INSTRUMENT. 


and  in    thick  torn     2  mm  to  watch-spring 

:  g  paper,  packing  paper,  ordinary 
paper,  flannel  and  black  indiarubter.  The  ten- 
dency i}  s  w  as  checked 
by  punching  holes  through  them  ^  :ng 
them  O".  cal  glass  re  ve- 
:h  an  apt  aratus  can  fe  increased 
e  number  of  the  discs, 
augmer  -face,  or  by  pTOv:ding  the 
solenoid  with  a  cere  of  iron  wire.     M.  Lee 

-  of  the  scale  readir,.-  ed  with 

a    voltmeter   arranged   with 

m.  thick,  and  65  mm.  in  diameter,  and  pro- 
vided first  with  indiar.  _s  and  then 

..   steel  sprit  .  -        I     e  curve  in  ti 
was  fair'.     reg 

e  curve  -r.  with 

indiaru'.  I  e  scale 

index  v  mm.  for  57  volts,  and  the  ac- 

centraction  of  the  column  of  discs  was  c 
2  mm.  t  with  steel  springs  the  index  deviation 
was    :        -  mm       :  - 


M  F.  Leconte.  in  a  recent  issue  of  La  Lu- 
wuere  Electn'que.  gives  an  account  of  some  experi- 
ments carried  out  by  him  at  the  Liege  Univer- 
w  of  testing  a  curious  form  of 
electrical  measuring  instrument  A  description 
of  this  instrument  and  the  re;  all  :'  M.  Lecor 
experiments  will  no  doubt  be  of  u  U  :  si  to  many 
of  our  readers.  M.  Lecontes  idea  is  to  make  a 
pile   of  circular   iron  discs,   ir.  g    some 

springy  substance,  between  each   disc,  and  to 
plat-    '     -    pile   inside   a   solenoid     When 

enoid  is  ed  by  a  current,  the  pile  of 

discs  tends  to  contract  owing  to  the  formation  of 
unl  ke  n  :  poles  at  the  opposing  surfaces 

ofthediscs  -  rad        is  resisted  by  the 

springs  and  by  means  of  a  suitable  magnifying 
device  the  movement  of  a  pointer  along  a  s 
ably  graduated  scale  enables  one  to  read  off  the 
volts  or  the  amperes.  M.  Leconte  emp'oyed 
discs  ranging  in  number  from  1S  to  60,  in  di- 
ameter (1  mm.  =40  mils)  from  20mm.  1065  mm., 


FOREIGN  NOTES  OF  INTEREST. 


n  :s  being  formed  in  the  in- 
ternational exhibition,  which  is  to  be  opened 
in  Bordeaux  in  May  next. 

A  Magdeburg  firm  will  shortly  make  experi- 
ments on  the  Finow  canal  with  boats  and  tim- 
ber rafts  worked  by  electr: 

The  trunk  telephone  line  between  the  Lon- 
don, Manchester.  Liverpool  and  Birmingham 
Exchanges  is  now  open  to  the  public 

The  Belgian  town  of  Ninove,  situated  about 
:  5  miles  to  the  westward  of  Bru- 

:untry  to  adopt  the  electric  light 

The  theatrephone  is  about  to  be  installed  in 
rral  of  the  Paris  clubs,  notably  in  that  of  the 
Union   Artistique,  where   it   will  shortly   be    it 
wotk. 

The  if  Halle,  Saxony,  has  been 

med  into   an  e.  ramway   on  the 

Sprague  system  by   the  fcJtkl 

Gesellschaft     The  line,  wh.  gle,  is  four 

miles  in  length. 

Sealed  tenders  will  be  re.  e  Munici- 

pal Commissioner  for  the  city  of  Bombay  up  to 
1    p.    m.    on    February    16  h    for   e 

.   by  ele:  n   streets  of 

of  Bombay  for  two  years.  Forms  of  tender 
and  schedule  of  conditions,  and  a  sketch  of  the 
portion  of  the  city,  s  s  to  be 

lighted,  mav.  on  payment  of  £1  sterling,  be  ob- 
tained from  Messrs.  E.  W.  and  R.  Oliver,  1  C:r- 
jracechurch  street.   London,   E.  C, 
who  will,  on  application,  give  ai  er  infor- 

r.at  may  be  required. 

.  -    obtained  with   the  undergr 

otjone  circuits  in  Berlin  have  been  so  satis- 
factory that  the  Imperial  Post  C  horities 
are  now  making  experiments  with  long-distance 
underground  wires.  There  are  already  in  opera- 
tion a  telephone  cable  between  Berlin  and 
Ktistrin.  a  distance  of  57  miles  :  and  a  line  from 
Berlin  to  Hamburg,  60  miles  being  overhad  and 
21  miles  underground,  whilst  shortly  the  lal 

ended  to   1S6  miles  in  length.     The 

aits  with  these  long-distance  wires  are  said  to 
be  very  favorable 

Twentv-eight  towns  in  the  departments  ot 
France  have  ac ;     re         1     :     their  municrjN 

-    a  telephore  In    aghl  other  to* 

the  telephone  lines  are  in  construction,  and  will 
be  completed  in  two  months'  time.     Plans 
being  got  out  and   s  -  made  for  supplv 

13  more  towns  with  telephone  systems.     Of 
-ban    sys  e    are  only  two  actr 

working:   there  en  in  construction  and 

tirn.  Se. en  towns  are  c 
nected  with  Paris  by  the  telephone,  and  th 
are  four  more  in  course  of  rined  tc 

capital.     In  Algeria,  the  only  two  towns  pos- 
elephone  are  Algiers  and  Oran. 
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THE  NEW  BAIN  INSULATOR. 


We  present  this  week  a  cut  o(  the  new  High 
Resistance  das*  Insulator,  the  invention  of  Mr. 
Foree  Bain,  of  Chicago. 

The  insulator  is  made  extra  strong,  and  is  es- 
pecially a  lapted  to  h  avy  work,  such  as  carrying 
Urge  primary  wires,  particu'arly  feeder  wiies 
for  electric  railroad  woik.  The  corrugations 
which  are  made  boih  outside  and  inside  of  the 
apron  increase  the  distance  from  the  wire  to  the 
pin  Fully  ioo  per  cent.,  and  it  is  claimed  that 
water  will,  in  passing  over  the  edges  of  the 
rings,  become  thin  and  broken,  and  on  reaching 
the  inside  of  the  glass  will  drop  off  rather  than 
creep  over  the  inner  obstructions  to  the  pin. 


NEW    B\IN    INSULATOR. 


Another  po'nt  in  favor  of  this  form  of  insula- 
tor is  that  the  many  surfaces  wi  1  reflect  the 
light  under  the  glass  in  such  a  way  as  to  keep 
insects  ou',  obviating  a  source  of  much  annoy- 
ance where  plain  dark  gla-s  is  emploved. 

This  insulator  will  cost  a  litt'e  more  to  manu- 
facture than  the  ordinary  plain  glass  insulator, 
but  the  inventor  claims  that  an  advance  of  a  few 
cents  per  mile  in  the  cost  of  construction  will 
not  be  any  objection  wh-re  a  high  class  of  work 
is  desired. 

Mr.  Bain  has  ass  gned  his  patent  to  the  Cen- 
tral Electric  Company,  of  Chicago,  who  are  now 
the  sole  owners,  and  by  whom  the  article  is  be- 
ing placed  upon  the  market. 


THE  ALLEGHENY  CITY  ELECTRIC  LIGHT 
STATION. 


There  is  perhaps  no  other  electric  lighting 
plant  in  this  country  where  an  equal  number 
of  lights  are  operated  from  such  a  small  central 
station  building,  as  is  done  in  the  plant  of  Alleg- 
heny City.  Pa. 

The  plant  is  owned  by  the  city  and  it  ope- 
rate the  alternating  system  exclusively,  both 
for  incandescent  and  arc  lights,  and  it  is  mainly 
for  this  reason  that  the  compmy  is  enabled  to 
run  such  a  large  capacity  of  lights  from  a  com- 
paratively small  power  hou-e. 

The  plant  has  a  capacity  of  4,500  incandes- 
cent and  540  arc  lights.  It  was  established  last 
spring,  and  the  contract  for  the  installation  of 
the  electric  light  system  was  awarded  to  the 
Westinghouse  Electric  and  Manufacturing  Co. 
after  the  severest  competition  on  the  part  of  the 
largest  companies  in  the  country. 

The  power  house  is  a  very  handsome  brick 
building  situated  near  Braddock  street  and  the 


tracks  of  the  Pittsburg,  Fort  Wayne  and  Chicago 
Railroad.  The  roof  of  the  building  is  graced  by 
a  beautiful  tower  from  which  the  main  wires  are 
distributed. 

The  boiler  room  is  in  the  rear  of  the  building 
containing  a  battery  of  six  tubular  boilers,  each 
measuring  16  feet  in  length  with  a  diameter  of 
66  inches.  Slack  coal  is  utilized  as  the  fuel  un- 
der the  boilers  and  each  of  the  latter  are  also 
fitted  with  a  Roney  patent  stoker.  The  utility 
of  this  appliance  has  manifested  itself  in  this 
plant  to  a  very  great  extent  from  an  economic 
point  of  view. 

From  the  boiler  room  a  small  door  leads  into 
the  power  house  proper,  the  dimensions  of  which 
are  50  x  56  feet,  and  in  this  space  the 
engines  and  dynamos  for  the  operation  of 
the  complete  plant  are  confined  as  follows : 
there  are  seven  160  H.  P.  Westinghouse 
compound  engines,  one  85  H.  P.  compound 
engine,  two  15  H.  P.  automatic  engines, 
three  1,500  light  alternating  current  incandescent 
dynamos,  two  exciters  and  nine  60-light  alter- 
nating cur  ent  arc  machines. 

The  switchboard  of  both  the  incandescent  and 
arc  light  circuits  occupies  the  greater  portion  of 
the  north  side  wall  in  this  room,  containing  all 
the  switchboard  appliances  used  in  connection 
with  the  Westinghouse  system  of  electric  light- 
ing. 

The  plant  has  been  in  operation  since  the 
15th  of  July  last,  and  since  that  time  there  has 
never  been  any  interruption  in  the  service, 
either  in  the  incandescent  or  arc  light  supply. 

The  working  of  the  central  station  is  super- 
intended by  Mr.  David  Hunter,  Jr.,  and  Mr. 
Maurice  Coster  acts  as  chief  engineer. 

The  arc  lights  are  u^ed  to  light  up  the  streets 
of  the  city.  All  the  construction  work  in  this  di- 
rection was  done  by  the  North  American  Con- 
struction Company. 

The  lights  are  dis'ributed  by  mast  arms  and 
towers.  Of  the  latter,  the  city  has  put  up  53,  with 
five  lights  on  each,  and  the  rest  of  the  lights  aie 
on  mast  arms. 

The  lights  have  given  every  satisfaction  to 
the  people  of  Allegheny  City,  and  the  effects  of 
the  illumination  from  the  towers  is  very  brilliant. 
Since  the  plant  has  been  in  operation  the  city 
has  realized  that  the  present  capacity  of  the  sta- 
tion is  hardly  sufficient  to  meet  the  demands  of 
the  entire  place  and  an  extension  is  already  con- 
templated. 

TRADE  NOTES. 


The  Crosby  Electric  Company  of  this  city, 
have  purchased  the  business  of  the  Federal 
Electric  Company,  heretofore  carried  on  at  No. 
10  Cedar  street,  New  York,  together  with  the 
stock  and  patents  under  which  their  goods  are 
manufactured.  They  are  prepared  to  fill  all 
orders  for  their  goods. 

The  Crosby  Electric  Company  also  announce 
that  they  have  received  the  highest  award  given 
by  the  American  Institute  Fair,  just  closed,  for 
all  the  batteries  manufactured  by  that  company. 

W.  H.  Gordon  &  Co.  have  made  an  important 
addition  to  their  business.  They  have  taken 
the  general  selling  agency  for  the  Star  Electrix 
switches,  sockets,  cut-outs,  etc.,  and  are  pre- 
pared to  quote  and  supply  these  goods  to  deal 
ers  and  consumers.  Mr.  Gordon  has  recently 
spent  a  week  in  the  West  where  he  made  some 
large  sales  of  simplex  wire,  for  which  he  is  the 
New  York  agent.  Enterprise  and  energy  are 
essential  these  days  to  successfully  carry  on 
business,  and  this  firm  possesses  an  abundant 
measure  of  these  qualities.  Their  business  has 
wonderfullv  increased  during  the  past  year, 
owing  largely  to  their  enterprise  and  promptness 
in  rilling  orders. 

The  Westinghouse  Electric  and  Manufacturing 
Company  completed  during  November  a  month 
of  business  which  has  been  one  of  the  largest  in 
the  history  of  that  corporation.  The  company 
shipped  an  aggregate  of  incandescent  alternating 


current  light  machines  of  30,000  sixteen  candle- 
power  lamp  capacity.  Among  the  places  where 
the  Westinghouse  system  has  been  installed  are  : 
Philadelphia,  Pa.,  750  incandescent  and  300  arc 
lamps  ;  South  Omaha,  750  lights  ;  Billston,  N. 
Y-,  75°  lights:  Lima,  O.,  1,500;  Aspen  Colo- 
rado, 650;  Wel'sburg,  W.  Va.,500  incandescent 
and  20  arc  ;  Charleston,  W.  \"a. ,  750,  increase  ; 
Portland,  Oregon,   100  arcs. 


NEW  YORK  ELECTRICAL  SOCIETY. 


The  134th  meeting  of  the  New  Ydk  Electri- 
cal Society  will  be  he'd  in  the  lecture  hall  of  the 
Mechanical  Engineers.  12  We.»t  31st  street,  at 
8  p.  m.,  December  10.  Mr.  Edward  P.  Thomp- 
son, a  well-known  patent  solicitor  ol  this  city, 
will  deliver  a  lecture  on:  "How  to  make 
Good  Inventions  ;  or  the  Science  and  the  Art  of 
Inventing." 

ELECTRIC  ALARM  OUTFIT. 


An  ingenious  apparatus  for  the  purpose  of 
automatically  ringing  an  alarm  or  bell  at  any 
given  distant  point,  at  anv  stated  hour,  has  been 
invented  by  Mr.  S.  C.  Wood,  of  the  firm  of  S.  C. 
Wood  &  Co  ,  No.  174  Centre  street,  this  city, 
and  the  firm  are  now  putting  the  goods  on  the 
market. 

Reference  to  the  accompaming  cut  will  show 
the  general  arrangement  of  the  parts  ;  the  elec- 
trical mechanism  on  the  clock  itself,  however, 
needs  a  little  explanttion.  The  binding  posts 
are  in  fact  placed  on  the  back  of  the  clock  case, 
and  not  on  top  as  shown  in  the  figure.  One  of 
the  binding  posts  is  insulated  from  the  cluck 
case,  while  the  other  is  in  metallic  contract  there- 
with. One  post  is  placed  near  to  the  winding 
key  of  the  alarm,  on  the  back  of  the  clock,  and 
the  other  post  is  placed  on  the  opposite  side  of 
the  key.  the  three  being  in  a  line.  Attached  to 
the  alarm  winding  key  is  a  metal  finger  which, 
when  the  a'arm  rings  at  the  h<  ur  at  which  it  isset 
the  revolution  of  the  winding  kev  carries  around 
with  it  the  finger  to  the  left.    The  finger  contin- 


ELECTRIC    ALARM    OUTFIT. 

ues  its  movement  around  the  circle  until  it  comes 
in  contact  with  the  projecting  bindmg  post,  thus 
closing  the  electric  circuit.  Thebinfing  post 
just  referred  to  is  the  one  that  is  insulated  from 
the  clock  case,  and  as  the  metal  finger  represents 
the  terminal  of  the  opposite  wire,  it  is  evident 
that  when  the  finger  comes  in  contact  wiih  the 
insulated  binding  post  the  ciicuit  is  closed. 

It  is  understood,  of  course,  that  wh<  n  the 
alarm  is  wound  the  position  of  the  finger  is  on 
the  side  opposte  to  the  insulated  binding  post. 
This  electric  alarm  can  be  put  to  many  valuable 
u>-es.  For  in>tance,  the  electric  gong,  may  be 
placed  in  the  servant's  room  while  the  alarm 
clock  is  kept  in  the  master's  apartments,  and  he 
can  wake  the  servant  at  any  hour  simply  by 
setting  the  alarm  in  the  usual  way. 

As  we  stated  at  the  beginning,  the  electric  1  ell 
can  be  sounded  at  any  distant  point,  at  any  pre- 
determined hour,  and  this  by  the  use  of  sn  (Ordi- 
nary alarm  clock  with  this  electrica'  attachment. 

This  useful  device  ought  to  find  a  large  sale, 
as  it  can  be  applied  to  so  many  useful  purposes. 

Welding. — The  welding  of  the  spokes  of  a 
wheel  into  the  hub  at  one  operation  by  means  cf 
electricity,  is  now  reported  as  being  an  accom- 
plished fact. 
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EASTERN  NOTES. 


BRAXCH  OFFICE  OF  THE  ELECTRIC  AGE, 
74    FEDERAL    STREET, 

Boston,  Dec.  4,  1890. 

The  Selectmen  of  Winthrop  have  given  a  hear- 
ing on  the  petition  of  G.  L.  Parks  and  o  hers  for 
an  electric  street  railway  location  in  Winthrop. 

The  Selectmen  of  Beverly  last  Saturday  even- 
ing, by  a  vote  of  8  to  2  refused  to  grant  the 
Xaumkeig  Street  Railway  Company  permission 
to  erect  the  overhead  sy-tem. 

The  property  of  the  Union  Electric  Traction 
Co.,  was  attached  by  Deputy  Sheriff  Cronin,  De- 
cember 2,  in  the  interest  of  Pettingill,  Andrew 
A  Co.,  of  Boston,  in  the  sum  o(  $2,000. 

A  manufacturer  of  electrical  appliances  has 
been  looking  o  er  the  bui  dings  of  the  Brayton 
Petroleum  Engine  Companv,  at  East  Bridge- 
water.  Mass..  wiih  a  view  to  possible  location. 

Capt.  E.  S.  Whitney  has  resigned  his  position 
at  the  head  of  the  Manchester,  N.  H.  Electric 
Light  Companv  to  accept  the  superintendence' 
of  the  new  electric  company  which  is  putting  in 
its  dam  at  Kelley's  Falls. 

Articles  of  incorporation  have  been  granted  to 
the  Whitinsvilie  Street  Railway  Company,  to 
conduct  an  electric  railway  at  Northbridge,  to 
est  nd  to  Wnitins  station,  a  distance  of  ij4 
miles ;  capital,  $20,000.  J.  M.  Lacell,  treas- 
urer :   W.  E.  John-on.  clerk. 

An  electric  road  from  Thomaston,  Me.,  to 
Cam  ten  is  being  projected.  The  capitalists  in- 
terested are  the  ones  who  built  the  eectric  rail- 
road from  Hallo»ell  to  Augusta.  They  have 
look-d  over  the  proposed  route  very  carefully 
and  are  pleased. 

The  West  Haven.  Conn  .  Horse  R.  R.  Co  has 
bought  a  piece  of  land  in  West  Haven,  with  the 
intention  of  locating  an  electric  light  plant. 
Th-  company's  petition  to  the  Common  Council 
for  permission  to  use  the  ovchead  trolley  sys- 
tem has  been  signed  by  over  200  citizens. 

A  1, 200  gallon  fir*  pump  has  been  placed  int  he 
new  oil  hou-e  building  of  the  Thomson  Houston 
Company.  It  will  be  u*ed  with  a  system  of 
stand  pipes  and  sprinklers,  and  with  either  the 
city  water  or  from  a  large  cistern  over  which  it 
stands.  Five  hundred  feet  of  additional  electric 
railway  have  been  bmltab  >ut  the  factories,  from 
factories  L  and  K  to  C.  and  from  the  tower  of  A 
to  connect  with  old  tracks. 

C.  J.  Van  Depoele  has  been  granted  a  patent 
for  a  generator  for  pulsating  currents,  for  genera- 
ting rising  orfal  ing  currents,  comprising  a  re- 
volving armature  of  the  continuous  type,  rotat- 
ing in  a  suitable  field  of  force,  and  means  for 
causing  the  ma?neti*m  of  said  field  of  force  to 
rise  and  fall,  reacting  upon  the  armature  to  pro- 
duce rising  and  falling  currents  therein. 

A  syndicate  of  wealthy  gentlemen  who  have 
purchased  the  Bridgeport,  Conn..  Horse  Rail- 
road Company,  will  at  once  begin  a  great  im- 
provement in  the  p'ant.  They  will  increase  the 
lines  from  7J,  mi  es  to  15  expending  $1,500,- 
000.  Electricity  will  be  used.  The  purchasers 
of  this  roa  1  own  lines  in  Rochester,  Buffalo, 
Newark,  Paterson,  N.  J.,  and  other  cities. 

The  electric  power  station  of  the  Holyoke 
Water  Co..  at  Holyoke,  will  be  equipped  for  fur- 
nishing light  and  power  on  a  very  large  scale. 
Four  waW  wheels  of  250  h.  p  each  will  be  used. 
These  will  be  interchangeable.  There  will  be 
boilers  to  the  amount  of  1. 500  h  p.  Two  400  h. 
p.  engines  are  to  go  in.  Besides  these  the  com- 
pany has  a  reserve  force  of  another  350  h.  p. 
engine. 

General  Manager  Minks,  of  the  West  End 
Ra;lway.  has  issued  the  following  order  to  motor 
men  on  electric  cars  :  You  are  hereby  notfied 
that  you  must  not  hold  conversation  with  any 
passenger  while  on  duty  on  your  car.     If  pas- 


sengers wish  to  engage  in  conversation  with  you, 
tell  them  politely,  you  are  not  allowed  to  talk 
with  them  as  your  time  and  attention  must  be 
fully  occupied  in  the  careful  operation  of  the  car. 

A  company  is  to  develop  the  water  power  at 
Kelley's  Falls  on  the  P.scataquog  River,  for  the 
purpose  of  operating  a  new  electric  light  plant, 
to  be  devoted  wholly  to  incandescent  lighting. 
A  12-foot  dam  has  been  built,  and  two  large 
Rodney-Hunt  turhine  wheels  have  been  put  in, 
leaving  room  for  two  more.  An  effort  will  be 
made  to  bring  new  industries  to  the  section  to 
be  supplied  with  electric  power.  Wires  will  be 
strung  in  this  city. 

H.  E.  Bradford  the  Electrician  and  Master 
Mechanic  of  the  Marlboro  Street  Railway  is 
constructing  a  new  snow  plow  f ,  r  use  on  that 
road.  This  plow  which  was  designed  by  Mr. 
Bradford  will,  when  completed,  weigh  ten  tens 
and  will  be  driven  by  two  fifteen  horse  power 
Edison  motors.  This  road  was  started  one  year 
ago  last  July  and  has  not  missed  a  trip  from  any 
cause  since  that  time.  This  pleasii  g  result  is 
owing:  largely  to  the  efforts  of  Mr.  Bradford  who 
when  the  road  was  first  talked  of  haidly  knew 
a  volt  from  an  ampere,  but  by  hard  work  and 
earnest  study  he  has  attained  a  position  which 
enables  him  to  give  points  to  many  who  have 
had  a  longer  and  larger  experience. 

The  Concord,  N.  H.,  Electric  Light  Company 
recently  took  down  a  Thomson  Houst<  n  arc 
lamp  which  had  received  no  repairs  since  it  Was 
huna\  over  four  years  ago.  and  a»ide  irom  bring 
quite  dusty  it  appeared  in  as  good  condition  ;is 
when  put  in.  Thi- company  has  recently  com- 
pletely overhauled  and  changed  its  circuits  pre- 
paratory to  carryi'  g  them  into  the  new  sianon. 
The  new  station  »il  be  one  of  the  finest  in  the 
State,  and  fitted  with  Thomson  Houston  Klectric 
Company's  generators  for  arc  and  imandescent 
lights  and  power,  fully  equipped  with  lightning 
arresters,  s'ate  switchboard,  etc.  The  steam 
plant  will  be  of  more  than  250  horse  power  ca- 
paity.  make  and  s.yle  not  yet  dec  drd  upon. 
The  chimney  is  the  tallest  in  the  city  and  the 
handsomest  in  the  State. 

C.  J.  Van  Depoele  has  patented  a  system 
of  electrical  transmission  of  power,  the  combi- 
nation, in  an  electric  railway,  of  a  supply  cir- 
cuit extending  along  the  line  and  carrying  cur- 
rent of  substantially  constant  potential,  a  motor 
car  making  a  trading  connection  with  the  sup- 
ply circuit,  a  momentum  generator  upon  the 
car  and  in  circuit  with  the  main  line  and  con- 
sisting of  an  electro  dynamic  machine  connected 
in  series  and  having  a  field  magnet  of  normal 
capacity,  and  a  series  of  supplemental  field  mag- 
net coils  in  a  series  of  insulated  contacts,  a 
movable  contact  device,  and  means  for  actuating 
it,  the  position  of  the  commutator  brushes  to 
change  the  machine  from  a  motor,  when  not  per- 
formng  work,  to  a  momentum  generator  ac- 
tuated by  the  momentum  of  the  vehicle. 

The  Concord  N.  H.,  Gas  and  Electric  Light 
Company  is  making  use  of  an  ingenious  appli- 
ance bv  which  they  use  up  all  the  short  pieces  of 
arc  lamp  carbon*.  The  trimmers  bring  in  every 
piece  of  carbon  from  the  lamps  and  they  are 
assorted  and  laid  end  to  end,  to  make  about  eight 
inches  in  length  (They  are  only  used  for  nega- 
tive carbons.)  They  are  then  placed  in  a  ma- 
chine which  makes  a  dowel  on  one  piece  and  a 
socket  in  the  other,  after  which  they  are  joined 
together  with  a  conducting  heat  proof  cement 
of  very  low  resistance.  This  company  has  been 
using  the;e  spliced  carbons  for  a  year  or  more, 
and  have  fully  proved  their  success.  Very  grati- 
fying reports  have  been  received  from  several 
places  where  a  fewsamp'es  have  been  sent.  Mr. 
Ri  hmond.  the  superintendent  and  electrician, 
and  N.  R.  Stevens,  machinist,  contemplate  put- 
ting the  machines  and  cement  on  the  market 
soon  ;  but  the  fire  which  occurred  last  July  de- 
laved  the  work  on  them  considerably.  The 
saving  in  carbons,  by  this  method,  is  said  to  ex- 
ceed thirty  per  cent.  W.  J.  P. 


NEW  YORK  NOTES. 


Among  the  passengers  arriving  at  this  port  on 
the  Teutonic,  on  the  4th  in-t. ,  was  Captain  A. 
deKhotinsky,  a  Russian  electrician. 

Shibuyo  Jugiro,  the  Japanese  murderer,  has 
been  sentenced  to  die  by  electiicity  during  the 
week  beginning  January  19.  1891. 

Mr.  E.  T.  Barberie  has  been  appointed  elec- 
trician of  the  Cobb  Vulcanite  Wire  Co..  of  Wil- 
mington, Del.  Mr.  Barr  erie  is  now  engaged  in 
underground  cable  work  in  Buffalo. 

The  Edison-Lalande  battery  is  new  used  by 
the  Brooklyn  Fire  Department,  the  National  Au- 
tomatic Fne  A  arm  Company,  and  the  Auto- 
matic Fite  Alaim  and  Extinguishing  Company, 
and  is  giving  extreme  satisfaction  in  each  case. 

On  December  2  a  fire  occurred  in  the  factory 
of  The  shaver  Corporation,  Nos.  78  and  80 
Cortlandt  street,  causing  a  damage  to  the  extent 
of  S3. 000,  involving  p  incipally  telephones  and 
Gilhtte  magneto  bells.  The  premises  at  50 Cort- 
landt street  have  been  leased  and  will  be  fitted 
up  as  a  new  factory.  The  company  will  be 
ready  to  resume  the  delivery  of  their  goods  in 
about  ten  days. 

Mr.  E.  T  Greenfield,  Electrician  of  the  Inte- 
rior Conduit  and  Insulation  Co. ,  was  granted,  on 
December  2,  patents  on  a  tubular  \  a\  er  elbow, 
or  bend  ;  a  o  nduit  for  electric  conduct<  rs .  at- 
taching derice  for  electiic  conductois  ;  a  process 
of  impregnating  pore  us  bodies,  and  an  under- 
ground conduii  for  electric  wires,  all  of  wlich 
he  has  assigned  to  the  company  of  wh  ch  he  is 
the  electrician. 

The  exhibit  of  Mason  batteries  at  the  Ameri- 
can Institute  Fair,  just  closed,  was  awarded  a 
medal  of  bronze  for  merit.  It  is  a  noteworthy 
fact  that  ths  is  the  first  time  a  medal  has  ever 
been  awarded  on  an  exhibit  of  prin  ary  bat- 
te  ies.  This  refers  not  only  to  this  Fair,  but  to 
all  other  exhibitions  Mr.  James  H.  Mason,  the 
manufacturer  of  these  excellent  goods  natually 
feels  veiy  proud  over  the  distinction  given  his 
battery. 

Six  bids,  from  as  many  companies,  for  light- 
ing the  city  by  elect'icity,  were  opened  Decern 
ber  4  at  a  meeting  of  the  Gas  Commission. 
The  bids  averaged  about  forty-four  cents  a 
lamp  a  night,  wh  ch  was  considered  excessive. 
A  re^oluti  m  offered  by  Comptroller  Myers,  that 
the  bids  be  rejected  because  of  the  high  rates, 
was  discussed,  but  it  was  concluded  to  wait  un- 
til the  bids  are  tabulated.  Fach  bid  is  from 
two  to  th-ee  cents  higher  than  last  year's.  The 
companies  assert  that  the  use  of  the  subways 
entails  extra  expense. 

Among  the  list  of  awards  granted  at  the  59th 
annual  exhibition  of  the  American  Institute,  we 
find  that  bronze  medals  have  been  awarded  to 
the  Clark  Electric  Company  on  automatic  safety 
devices  ;  the  Schuyler  Electric  Company,  elec- 
tric light  dynamos  ;  the  Mather  Electric  Com- 
pany, electric  dynamos,  etc  :  Clark  Electric 
Company,  electr  c  arc  lamp  :  Metropolitan 
Electric  Signal  Company,  s'gnal  appa'atus  ; 
Crosby  Electric  Company,  electrical  goods,  etc.; 
Himmer  A  Anderson,  dry  battery  cells,  etc. ; 
Andrew  H.  Brown,  e'ectric  leak  detector: 
Munsie  &  Cole,  electrical  conduits.     R   J.  G. 


Primary  axd  Secondary  Cells. — The  electrical 
energy  of  secondary  eel's,  like  that  of  primary, 
is  dependent  upon  chemical  reacton,  the  dif- 
ference being,  that  in  the  prima*y  cell  chemi- 
cal reaction  with  generation  of  electricity,  takes 
place  constantly  on  the  completion  of  the  cir- 
cuit, and  continues  indefinitely  :  while  in  the 
secondan  cell  the  electric  energy  must  first  be 
supplied  from  an  ex'emal  source,  and  the  action 
both  chemical  and  e'ectrical  is  limited  and  defi- 
nite, dependent  on  the  amount  of  electiic  charge 
given. 


THE    ELECTRIC    AGE. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL   PATENTS    ISSUED    DECEM- 
BER 2D,  1890. 


441,665.  Regulator  for  Electric  Motors. 
Walter  E.  Hyer,  Newburg,  N.  Y.  Filed  Oct. 
10,  1889. 

441,695.  Brush  Ho'der  for  Electric  Motors 
or  Dynamos.  William  S.  Patterson,  Allegheny, 
Pa.     Filed  August  20,  1890. 

441.703.  Electric  Signaling  System.  Joseph 
W.  Riggs,  Minneapolis,  Minn.,  assignor  to  the 
Riggs  Electric  Travelling  Danger  Signal  Com- 
pany, same  place.     Filed  Sept.  12,  1889 

441.764.  Trolley  Covering  for  Electric  Rail- 
ways. Hiram  Jones,  Detroit,  Mich.  Filed  Sept. 
13.  ^o. 

441,771.  Gearing  and  Motor  Supporting  Me- 
chanism for  Electric  Locomotives.  Frank 
Mansfield,  New  York,  N.  Y.  Filed  Apr.  8, 
1890. 

441.773.  Automatic  Electric  Railway  Signal. 
Robert  O.  Owens,  Lynchburg,  Va.  Filed  Mar. 
18,  1890. 

441,793.  Dynamo  Electric  Machine.  Walter 
K.  Freeman,  Brooklyn,  N.  Y.,  assignor  to  Wil- 
liam S.  Hadaway,  Jr.,  trustee,  Boston,  Mass. 
Filed  Sept.  20,  1890. 

441,794  Regulator  for  Dynamo  Flectiic  Ma- 
chines. Walter  K.  Freeman,  Brooklyn,  N.  Y. , 
assignor  to  William  S.  Hadaway,  Jr.,  trustee, 
Boston,  Mass.     Filed  Sept    20,  1890. 


NO.    441,893. APPARATUS    FOR    ELECTRO-PLATING. 

441,800.  Trolley  Wire  Hanger  or  Support. 
Edward  H.  Kitfield,  Lynn,  assignor  of  two- 
thirds  to  Herbert  C.  Wirt  and  James  L.  Kimball, 
both  of  Boston,  Mass.      Filed  Mar.  12,  1890. 

441,807.  Motor  Regulator.  David  Pepper, 
Jr.,  Philadelphia,  Pa.,  assignor  to  himsell  and 
Harry  G.  Clay,  Jr.,  same  place.  Filed  Oct.  1. 
1890. 

441.817.  Electro  Thermostatic  Valve.  Louis 
Bell  and  Frank  H.  Root,  Chicago,  111.  Filed 
July  5,  1890. 

441.818.  Electrode  for  Secondary  Batteries. 
Joseph  Y.  Bradbury  and  Frank  J.  Stone,  Lowell, 
Mass.     Filed  Nov.  16,  1889. 

441,828.  Electro  Magnetic  Traction  Increas- 
ing System.  Maik  W.  Dewey,  Syracuse,  N.  Y., 
assignor  to  the  Dewey  Corporation,  same  place. 
Filed  Aug.  25.  1890. 

441.836.  Tubular  Paper  Elbow  or  Bend. 
Edwin  T.  Greenfield,  New  York,  N.  Y. ,  as- 
signor, by  mesne  assignments,  to  the  Interior 
Conduit  and  Insulation  Company.  Filed  Dec. 
14,  1889. 

441.837.  Conduit  for  Electric  Conductors. 
Edwin  T.  Greenfield,  New  York,  N.  Y ,  as- 
signor, by  mesne  assignments,  to  the  Inti  rior 
Conduit  and  Insulation  Company.  Filed  Dec. 
14,  1889. 

441.838.  Attaching  Device  for  Electric  Con- 
ductors. Edwin  T.  Greenfield,  New  York,  N. 
Y.,  assignor,  by  mesne  assignments,  to  the  In- 
terior Conduit  and  Insulation  Company.  Filed 
Mar.  3,  1890. 

441  839.  Process  of  Impregnating  Porous 
Bodies.     Edwin  T.  Greenfield  and  Julius  Nagel, 


New  York,  N.  Y. ,  assignors,  by  mesne  assign- 
ments, to  the  Interior  Conduit  and  Insulation 
Company.     Filed  May  9,  1890. 

441,840.  Underground  Conduit  for  Electric 
Wires.  Edwin  T.  Greenfield,  New  York,  N.  Y., 
assignor  by  mesne  assignments  to  the  Interior 
Conduit  and  Insulation  Company.  Filed  May 
27,  1890 

441,843.  Galvanic  Battery.  Albert  H.  Hoy, 
Racine,  Wis.      Filed  May  26,  1890. 

441,847.  Telegraph  Crcuit.  Francis  W. 
Jones,  New  York,  N.  Y.     Filed  June  24,  1890. 

441,849  Electric  Line  Hook.  Fred  M.  Locke, 
Victor,  and  John  Lapp.  Rochester,  assignors  of 
one-third  to  Theodore  N.  Norton,  Victor,  N.  Y. 
Filed  September  8,  1890. 


--m 


NO.     441,933- THERMAL    CUT   OUT. 

441.855.  Thermostat.  Arthur  G.  Sargent, 
East  Tilton,  assignor  of  one-half  to  the  Laconia 
Car  Company,  Laconia,  N.  H.  Filed  April  14, 
1890. 

441.856.  Thermostat.  Arthur  G.  Sargent, 
East  Tilton,  assignor  of  one  half  to  the  Laconia 
Car  Company,  Laconia,  N.  H.  Filed  April  24, 
1890. 

441.892.  Apparatus  for  Electroplating.  Wm. 
J.  Possons,  Cleveland.  Ohio,  assignor  to  the 
Brush  Electric  Company,  same  place.  Filed 
October  18,  1889. 

441.893.  Apparatus  for  Electroplating.  Wm. 
J.  Possons,  Cleveland,  Ohio,  assignor  to  the 
Brush  Electric  Company,  same  place.  Filed 
October  21,  1889 

441.894.  Apparatus  for  Electroplating  Car- 
bons or  Other  Articles.  Wm.  J.  Posson,  Cleve- 
land, Ohio,  assignor  to  the  Brush  Electric  Com- 
pany, same  place.     Filed  October  17,  1889. 

441908.  Electric  clock  Alarm.  Matthias 
W.  Tiedemann,  Biooklyn,  N.  Y.  Filed  June 
27,  i88y. 

441,918.  Rheostat.  Timothy  K.  Ames,  Wil- 
mington, Del.,  assignor  of  one  half  to  James  D. 
Carter,  same  place.      Filed  September^,  1890. 


NO.    441,999. LIGHTNING    ARRESTER. 

441.919.  Electric  Wire  Coupling.  Wm.  B. 
Banta,  Springfield,  Ohio.      Filed  June  11.  1890. 

441.920.  Electrotype.  Wm.  T.  Barnum, 
New  Haven,  Conn.     Filed  May  5,  1890. 

441,93V.  Thermal  Cut  Out.  David  J.  Cart- 
wright.  Boston,  Mass.,  assignor  to  the  Electri- 
cal Safety  Company,  Ponland,  Me.  Filed  April 
26,  1890. 

441,953.  E'ectiic  Motor.  Henry  Groswith, 
Philadelphia,  Pa.,  assignor,  by  direct  and. mesne 
assignments,  to  the  Kennedy-Groswuh  Electric 
Company,  same  place.      Filed  August   13,  1889. 

441,954  Method  of  Ope-ating  Electiic  Mo- 
tors. Henry  Groswith,  Philadelphia,  Pa.,  as- 
signor, by  direct  and  mesne  assignments,  to  the 
Kenned* -Groswith  Electric  Company,  same 
place.     Filed  March  5,  1890. 


441.958.  Secondary  Battery.  Charles  W. 
Kennedy  and  Henry  Groswith,  Philadelphia, 
Pa.,  assignor  to  the  Kennedy-Groswith  Hectric 
Company,  same  place.     Filed  April  7,  1890. 

441.959.  Electrode  for  Secondary  Batteries. 
Charles  W.  Kennedy,  Philadelphia,  Pa.  assig- 
nor, by  direct  and  mesne  assignment,  to  the 
Kennedy-Groswith  Electric  Company,  same 
place.     Filed  June  23,  1890. 

441,967.  Galvanic  Battery.  Candido  G.  de 
Peralta.  Havana,  Cuba.     Fil.  d  May  23,  1S90. 

441.972.  Electrical  Indicating  Apparatus  for 
Linear  Measure.  John  Rapieff,  New  York,  N. 
Y.     Filed  Mar.  13,  1889. 

441.973.  Electrical  Location  and  Range  Find- 
ing Instrument.  John  Rapieff,  New  York,  N. 
Y.     Filed  Mar.  10,  1890. 

441.974.  Method  of  Finding  the  Range  of 
distant  Objects.  John  Rapieff,  New  York,  N. 
Y.      Filed  Mar.  10,  1890. 

441.975.  Indicator  for  Range  Finders.  John 
Rapieff,  New  York,  N.  Y.     Filed  Mar.  10.  1890. 

441.999.  Lightning-Arrester.  James  J.  Wood, 
Brooklyn,  N.  Y.     Filed  July  14.  1890. 

442,002.  Moving  Contact  for  Hectric  Rail- 
ways. Arthur  W.  Adams  Kansas  City,  assignor 
of  one-half  to  Francis  E.  Nipher,  St.  Louis,  Mo. 
Filed  Dec.  23,  1889. 

442.018.  Electric-Arc  Lamp.  Thomas  P.  C. 
Crampton,  London,  England,  assignor  of  one- 
half  to  Albert  Essmger,  same  place.  Filed  July 
14  1890.  Patented  in  England,  Belgium  and 
Italy. 


NO.    442.  C02.- — MOVING    CONTACT    FOR    ELECTRIC 
RAILWAY. 

442,029  Annunciator.  Frank  E.  Fisher, 
Detroit,  Mich.      Filed  July  7,  1890. 

442,030.  Ehctric  Switch.  Frank  E.  Fisher, 
Detroit,  Mich.     Filed  July  7',  1890. 

442,071.  Guaid  for  Incandescent  -  Electric- 
Light  Globes.  Joseph  Mino,  Denver,  Colo.  Filed 
Feb.  27,  1890. 


NOISE  OF  ELECTRIC  RAILWAY  MOTORS. 


In  his  annual  report,  President  Henry  M. 
Whitney,  of  the  West  End  Street  Railway  Com- 
pany ot  Boston,  made  the  statementth.it  'the 
nose  of  the  motor-;  seemed  to  be  the  greatest 
objection."  This  objection  is  entirely  over- 
come by  the  u<e  of  raw-h  de  pinions  and  these 
goods  manu'aciurt  d  by  the  E  ectric  Mrrchan- 
dise  Companv  of  Chicago  are  giving  excel. ent 
satisfaction  wherever  used. 

In  a  recent  letter  from  E.  G  Connette,  super- 
intendent of  ihe  United  E'ectrc  Railway,  Nash- 
ville. Tenn  ,  to  the  Electric  Merchandise  Com- 
pany   that  gent'eman  says  : 

"We  have  used  your  raw-hide  pinions  and 
are  verv  well  satisfied  with  them  ;  while  the  life 
of  a  raw-hide  pinion  is  not  quite  so  long  as  a 
good  bronze  pinion  the  saving  on  the  iron  gear 
makes  them  quite  economical.  You  will  re- 
member we  purchased  some  of  your  pinions 
about  five  months  ago,  some  of  wh  ch  are  still  in 
service.  I  hive  to-day  sent  you  an  order  for 
four  dozen." 

This  letter  voices  the  sentiment  of  all  the 
roads  who  have  used  these  raw-hide  pinions. 
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NEW   OFFICES    OF   THE    OKONITE   COM- 
PANY, LIMITED. 


The  new  factory  of  the  International  Okonite 
Companv  (Limited),  at  Pas>aic,  N.  J.,  being 
practically  finished  and  in  t  p-top  running  order, 
this  enterpiising  and  progressive  concern  have 
turned  their  attention  to  improving  their  New 
York  headquarters,  13  Paik  Row,  both  in  facili- 
ties appurtenances  and  appeaiance.  By  the  ac- 
quisition ( i  three  or  four  more  rooms  in  addition 
to  those  formerly  occupied  by  them,  they  have 
acquired  every  facil  ty  for  the  systematic  and 
expedi:ious  earning  on  of  their  immense  busi- 
ness and  have  lo.a.ed  themselves  in  quarters 
which  should  please  the  most  fastidiously  in- 
clined. 

The  new  offices  of  the  company,  while  richly 
arti-tic  in  all  their  fixtures,  have  an  air  of  refine- 
ment   and  propriety  in  their  elegance.      Every. 


thing  is  elegantly  serviceable.  The  reception 
room  is  artistically  and  comfortably  furnished. 
In  the  center  is  an  immense  table  of  finely  carved 
oak,  on  which  are  the  lattst  issues  of  all  the 
electrical  journals. 

The  offices  of  the  Okonite  Company,  comprise 
six  sections  or  departments,  formed  by  partitions 
and  artistic  oak  railings 

The  private  offices  of  Captain  Willard  L.  Can- 
dee,  Mr.  Geo.  T.  Manson.  Mr.  H.  Durant 
Cheever,  and  sales  agents'  quarters  are  at  the  far- 
ther end  of  the  reception  room  on  its  left.  The 
general  sales  agent,  Mr.  T.  McCoubray  and  as- 
sistants, occupy  an  oblong  room  which  forms  a 
sort  of  hall  between  the  private  and  general 
offices.  They  are  replete  with  every  facility  for 
the  convenience  of  those  here  located  ;  desks, 
chairs  and  incandescent  light,  in  fact  the  offices 
of  the  company  are  lighted  throughout  by  elec- 
tricity. 


To  the  left  of  this  department  and  facing  the 
busy  thoroughfare,  Park  Row,  are  the  private 
offices  of  Capt  Can  dee,  Mr.  Manson  and  Mr. 
Cheever.  They  comprise  most  of  the  space 
occupied  by  the  old  quarters  of  the  company. 
These  rooms  are  well  lighted,  equipped  with 
desk,  chairs  and  cabinets  of  finely  carved  and 
highly  polished  oak. 

The  financial  or  business  part  of  the  Okonite 
Company's  offices  is  located  at  the  farther  end  of 
the  reception  room,  and  on  its  right ;  a  finely 
wrought  oaken  railing  separating  this  department, 
of  which  Mr.  Hodgkins  is  the  head  and  leading 
spirit,  from  the  rest  of  the  office. 

The  International  Okonite  Company  in  their 
present  quarters  can  safely  lay  claim  to  an  office 
which  in  point  of  convenience  and  elegance, 
cannot  be  surpassed  by  any  of  its  size  in  iheciiy, 
and  such  an  office  as  a  firm  of  their  commercial 
importance  fully  deserve. 


THIS    SPACE 


RESERVED    FOR   THE 


Duralite  Company, 


No.  85  WATER  ST., 


BOSTON,  MASS. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 

Weston  Electrical  Instrument  Co., 

Send   for  Illustrated    Catalogue.  114  &  116  William  St.,  NEWARK,  N.  J. 


FOR  SAI<E. — A  second-hand  No.  2  Caligraph, 
regular  key-board,  in  good  order,  cash  S40.00 
Address  Caligraph,  Electric  Age  office.  World 
Building,    (Jiiy. 


MAKING   MONEY    ANYWHERE. 


HAROLD  BINNEY.  E.  E.— PATENTS. 

Late  As-l.  Examiner  of  Electricm.  U.  S.  Patent 
Office,  now  with  i.ilbert  51.  PI  ympton,  Coun- 
sellor at  Law  in  Patent  Cases.  245  Broadway.  N.  Y. 

Patents  ptocured.  litigated  and  their  validity  ex- 
amined. Inventions  theoretically  and  practically  inves- 
tigated Referring,  by  permission,  to  the  Editors  ol  this 
journal. 


_^_____^^___^^^_^___^_____  Having  read  Mr.  Morehead's experience  plating; 

with  gold,  silver  and  nickel,  I  sent  for  a  plater  and 

T  I   have  more  work  than  I  can  do.     It  is  surprising 

Y  P  F  \A/  I?   I  mf  E  B  ^  the  sPuGns-  castors  and  jewelry  that  people  want 

■     ■       »    »•    r%  ■    I     bnOl  plated.     The  first  week  I  cleared  $-57. 10,  and  in 

Largest  like  establishment  in  the  world.    First-  three  weeks$ng.85,  and  mv  wife  has  made  about 

■lass  Second-hand  Instruments  at  half  newprices.  as  ,  h            B     addressing'\V.  H.  Griffith  &  Co. 

Lnpreiudiced  advice  Riven  on  all  makes.      Ma-  7,„„.^n.    r>       „                 .     •       1            a  m 

chines  sold  on  monthly  payments.    Any  Instru-  Zanesvnl  e,  O.    you  can  get  circulars.     A  Plater 

mentmanafacturedshipped.privilegetoexamine.  1  only  costs  $3.  You  can  learn  to  use  it  in  an  hour. 

EXCHANGING  A  SPECIALTY.  Wholesale  prices  Can  plate  large  or  small  articles,  and  can  make 

to  dealers.    Illustrated  Catalogues  Free.  money  anywhere.                     A.  J.  JONSON 

TYPEWRITER     )  70  Broadway,  New  York. 
HEADQUARTERS,  J  J«  La  Salle  St.,  Chicago. 


$100  REWARD  offered  to  any  person  who 
can  obtain  a  permanent  position  for  a  young 
married  man,  experienced  in  almost  every 
branch  of  practical  electrical  technics.  Cable 
and  telephone  work  preferred.  Address,  with 
particulars,  M.,  Care  of  Electric  Age. 


Telegraph  Poles 


:)o(: 


I  am  prepared  to  furnish  any  num- 
;er  on  short  notice,  both  cedar  and 
jypress.  Parties  *#ishing  to  buy  will 
^ave  money  by  giving  me  a  chance  to 
aid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  ?!h  and  Broadway, 

KANSAS   CITY,   MO. 


ELECTRIC  ALARM  CLOCK  $1 5t 

Or  Complete  Outfit,  consisting  of  clock,  extrs 

wire  and  battery,  $4.00. 

SIMPLEST,    CHEAPEST    AND    BEST 

SEND     FOR     CIRCULAR. 


S.  C.  WOOD  &  CO ,  I74  CENTRE  STREET 


MASON'S 


FAMOUS  BATTERIES. 


James   H.    Mason, 

1 18-120  Park  Ave., 
Brooklyn,  N.  Y. 


SEND  FOR  CATALOGUE. 
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Bids  for  Lighting  New  York's  Streets. — The 
periodical  hostilities  between  the  Gas  Commis- 
sion and  the  electric  light  companies  of  this  city, 
have  been  renewed.  The  cause  is  the  old,  old 
story,  the  companies  ask  too  much  money  to 
light  New  York's  streets  by  electricity,  at  least  so 
says  the  Gas  Commission.  The  electric  lighting 
companies  recently  put  in  bids  for  street  lighting, 
but  after  some  deliberation  the  Gas  Commission 
decided  that  the  figures  were  too  high.  Bids  will, 
therefore,  be  again  advertised  for,  and  they  will 
be  opened  at  i  p.  m.,  December  23d.  As  the 
bids  are  to  cover  the  year  1891,  it  is  hoped  that 
the  two  parties  may  arrive  at  an  agreement,  and 
that  New  York  may  enjoy  the  blessings  of  elec- 
tric light  for  a  whole  year,  at  least,  without  any 
friction  between  the  citv  authorities  and  the  elec- 
tric companies.  The  Gas  Commission  think  that 
forty  cents  per  lamp  per  night  is  about  the  figure 
the  city  would  be  wiling  to  pay. 

The  Perfected  Gramophone. — The  great  at- 
traction at  the  next  meeting  of  the  American  In- 
stitute of  Electrical  Engineers,  on  December 
1 6th,  will  be  the  perfected  gramophone.  A 
good  deal  has  been  heard  about  this  instrument 
but  it  has  been  seen  but  little,  that  is,  by  the 
public  eye,  and  as  this  exhibition  of  the  instru- 
ment will  be  the  first  one  ever  given  in  this 
city,  no  doubt  the  attendance  at  the  meeting 
will  be  extraordinary.  Invitations  have  been 
sent  to  other  interested  persons  outside  of  the 
society's  membership  to  attend  the  meeting  in  or- 
I  der  that  the  perfected  gramophone  may  be  seen. 
An  additional  attraction  will  be  the  fact  that  the 
instrument  will  be  exhibited  and  operated  by 
its  inventor,  Mr.  Emile  Berliner.  The  ability 
of  the  instrument,  as  a  sound  recorder  and  re- 
producer, will  be  practically  demonstrated,  and 
Mr.  Berliner  will  have  something  to  say  about  it. 


SUNDRY  HUMBUGS. 

It  is  a  singular  fact  that  many  great  things 
emanate  from  obscure  sources.  Humanity  has, 
since  Adam's  time,  we  presume,  suffered  from 
cold  feet  in  the  winter  time,  and  it  remained 
for  a  cobbler  to  discover  a  cure  for  this  very 
general  discomfort.  By  an  application  of  gal- 
vanism this  is  accomplished.  This  cobbler 
makes  what  is  called  the  electric  shoe,  inside  of 
which  are  placed  along  the  shank  small  pieces 
of  zinc  and  copper  arranged  alternately  in  a  row. 
The  inventor  claims  that  the  moisture  of  the 
foot  sets  up  a  current  in  the  "battery,"  and  the 
current  thus  generated  passes  through  the  foot 
and  keeps  it  warm.  The  voltage  of  this  cur- 
rent is  not  given.  This  humbug  reminds  us  of 
another  which  was  practiced  some  time  since  on 
some  squatters  on  the  Jersey  meadows.  These 
people  live  in  hovels  near  the  banks  of  the 
Hackensack,  and  there  is  quite  a  number  of  them 
near  the  bridge  of  one  of  the  principal  Jersey 
roads.  On  an  evil  day  a  lightning  rod  man 
swooped  down  on  the  place,  and  that  he  con- 
vinced the  inhabitants  thereof  that  their  dwell- 
ings were  in  great  danger  of  being  struck  by 
lightning  is  quite  evident  from  the  decorations 
to  be  seen  projecting  from  the  flat  roofs  of  the 
shanties.  There  is  an  abundance  of  lightning 
rods  on  each  structure,  and  the  point  of  each 
emerges  from  a  beautiful  large  silver  ball.  The 
general  effect  is  rather  startling,  and  the  archi- 
tectural points  of  the  buildings  are  lost  sight  of 
in  the  splendor  of  the  lightning  rods  and  their 
accessories. 


The  Attorney-General  holds  that  a  patent  cannot 
be  allowed  on  any  application  for  renewal  not 
filed  within  two  years  after  the  allowance  of  the 
original  application. 


Popular  Education  in  Electricity. — There  is 
no  better  evidence  of  the  popular  desire  for 
electrical  knowledge  than  the  fact  that  many 
newspapers  regularly  devote  a  portion  of  their 
space  to  electrical  news  culled  from  the  electrical 
journals.  Some  of  these  present  the  electrical 
news  in  a  very  creditable  manner,  and  show  that 
the  compiler  is  a  person  having  some  electrical 
knowledge  and  ability.  In  other  papers,  how- 
ever, the  handiwork  of  the  reporter  with  a  large- 
ly developed  imagination  is  seen  in  the  alleged 
electrical  column.  When  a  fact  starts  the  rounds 
of  the  electrical  columns  of  these  newspapers, 
it  undergoes  a  change  each  time  it  is  copied  into 
another  paper,  and  by  the'time  it  has  run  through 
half  a  dozen  such  columns  it  is  difficult  to  re- 
cognize it.  But  so  long  as  it  makes  a  nice  little 
story  it  is  read  with  avidity.  It  would  be  well 
for  these  papers  to  make  an  effort  to  cling  a  little 
closer  to  the  truth  if  they  would  have  the  people 
learn  something  about  electricity. 

Mr.  Edison's  Paper  Carbon  Lamp.  —It  is  just 
past  eleven  years  ago  (December  nth,  1879), 
since  Mr.  Edison  applied  for  a  patent  on  the 
paper  carbon  which  he  then  thought  solved  the 
problem  of  practical  and  successful  incandescent 
lighting.  At  this  later  day  it  sounds  odd  to  read 
in  the  specifications  of  his  invention  this  declara- 
tion :  "I  make  use  of  paper  of  the  desired 
thickness  as  free  as  possible  from  foieign  sub- 
stances or  adulterations,  and  for  this  purpose  I 
prefer  and  use  bristol  board. "  This  paper  carbon 
lamp  was  indeed  a  poor  affair  compared  with  the 
incandescent  lamp  of  to-d?y,  but  it  was  in  the 
order  of  development  that  it  should  have  an  ex- 
istence. It  was  really  the  parent  carbon  incan- 
descent lamp. 

Patent  Decision. — The  Attorney-General  on 
the  request  of  the  Commissioner  of  Patents  has 
rendered  an  opinion  of  special  interest  to  in- 
ventors and  patent  attorneys.  The  effect  will  be 
to  do  away  with  the  practice  of  postponing  in- 
definitely the  issuance  of  letters  patent  by  neglect- 
ing to  pay  the  final  fees  within  the  required  six 
months,  and  then,  before  the  expiration  of  two 
years  allowed  by  law,  applying  to  have  the  ap- 
plication renewed.  This  programme  in  some 
cases  has  been  repeated  for  many  years,  thus 
materially  extending  the  life  of  the  patent  beyond 
the  seventeen   years  specified  in  the  statutes. 


EXHIBITS  AT  THE  NEXT  ELECTRIC  LIGHT 
ASSOCIATION  CONVENTION. 

Through  the  courtesy  of  Gen.  C.  H.  Barney, 
chairman  of  the  Committee  on  Exhibits,  of  the 
National  Electric  Light  Association,  we  have  re- 
ceived an  advance  proof  of  a  circular  in  refer- 
ence to  the  exhibits  at  the  next  meeting  of  that 
association,  in  Providence,  R.  I.  The  following 
is  the  full  text  of  the  circular  : 

THE   NATIONAL   ELECTRIC    LIGHT   ASSOCIATION. 

18  CORTLANDT  STREET, 

New  York,  Dec.  13,  1890. 

In  connection  with  the  meeting  of  the  Na- 
tional Electric  Light  Association,  in  Providence, 
R.  I.,  on  February  17th,  iSth,  and  19th,  1891,  it 
is  proposed  to  hold  an  exhibition  of  electrical 
apparatus  and  appliances,  especially  such  as  are 
used  in  the  business  of  furnishing  light  and 
power.  To  this  exhibition,  all  associate  mem- 
bers are  earnestly  requested  to  contribute. 

A  suitable  hall  has  been  secured  opposite  the 
hotel,  which  will  be  the  association  headquarters, 
and,  through  the  courtesy  of  the  Narragansett 
Electric  Lighting  Co.,  all  the  electric  current 
necessary  will  be  provided.  There  will  be  run 
into  the  hall  three  circuits,  viz.:  1st,  an  incan- 
descent alternating  currentconverted  to  50  vohs  ; 
2d,  a  500  volt  direct  current  from  T.-H.  genera- 
tors ;  3d,  an  arc  current  of  6  A  amperes. 

There  will  be  no  cfiarge  for  space  or  current  io 
exhibitors  who  must,  however,  be  associa'e  mem- 
ber* of  the  association.  The  installation  and 
care  of  exhibits  will  of  course  be  at  the  expense 
of  exhibitors. 

As  this  meeting  may  be  said  to  virtually  mark 
the  close  of  the  first  decade  of  electric  lighting, 
commercially,  it  is  suggested  that  as  far  as  pos- 
sible, efforts  be  made  to  show  the  progress  in  the 
art,  by  exhibiting  the  earlier  forms  of  apparatus 
and  appliances,  together  with  those  embodying 
the  latest  improvements. 

The  exhibition  will  open  on  Tuesday,  Febru- 
ary 17th,  and  close  on  Thursday  evening, 
February  19th,  and  will  be  open  day  and  even- 
ing. Exhibits  may  be  installed  on  the  Saturday 
and  Monday  previous,  and  removed  on  the  fol- 
lowing Friday. 

It  is  expected  that  this  exhibition  will  prove 
very  attractive  to  the  Providence  public,  as  well 
as  to  the  members  of  the  Association.  To  ex- 
clude the  street  gamin  element,  a  nominal  ad- 
mission fee  (25  cents)  will  be  charged,  but  it  is 
intended  to  circulate  complimentary  invitations 
freely  among  the  representative  business  men  of 
the  city,  and  exhibitors  will  be  supplied  with  as 
many  complimentary  tickets  as  they  may  desire 
to  exhibit. 

As  space  is  limited  and  will  be  allotted  in  the 
order  in  which  applications  are  received,  it  is 
desirable  that  all  intending  exhibitors  fill  out  the 
accompanying  blank,  and  send  it  to  the  chair- 
man of  the  committee  prior  to  January  15,  1891, 
at  which  date  all  allotments  of  space  will  be 
made. 

COMMITTEE    ON    EXHIBITS. 

C.  H.  Barney,  Chairman,  2oCortlandt  St.,  N.Y. 

Henry  B.  Cram,  Boston,  Mass. 

Van  A.  Thomas,  Providence,  R.  I. 

Wm.   T    Hammer,  New  York  City. 

Geo.   C.   Maynard,  Washington,  D.  C. 

Wm.  A.   Kriedler,  Chicago,  111. 

Lukf  Lilley,   Cincinnati,  O. 


Buckling. — If  storage  cells  are  discharged  and 
be  left  to  stand  idle  for  any  length  of  time,  sul- 
phating  takes  place  rapidly,  and  causes  prema- 
ture buckling. 
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THE    ELECTRIC,  AGE. 


NOTES  ON  THE  CHEMISTRY  OF  SECOND- 
ARY CELLS.* 


By  Prof.  W   E.  Ayrton,  Vice-President ;    C.  G. 
Lamb,  B.  Sc,  and  E.  W.  Smith,  Associates. 


I. 

In  our  paper  on  "  The  Working  Efficiency  of 
Secondary  Cells,"  read  at  the  meeting  of  this  In- 
stitution in  Edinburgh  in  July,  it  was  stated 
that,  "In  spite  of  accumulators  wiih  pasted 
plates  having  been  in  use  now  for  nine  years, 
the  chemical  action  that  takes  place  during  the 
different  stages  of  the  charge  and  discharge  has 
only  been  conjectured,  and.  odd  as  it  seems,  no 
decisive  experiment  appears  to  have  been  made 
to  settle  this  much-debated  question.  Various 
analyses  have  been  made  by  different  chemists 
of  sal  s  of  lead  acted  on  in  certain  ways  with 
sulphuric  acid,  but  apparently  not  of  actual  ac- 
cumulator plates  in  action.     We  are  therefore, 


tigation  in  June  of  this  year,  this  cell  was  in 
excellent  condition. 

First  the  cell  was  several  times  charged  with 
a  current  of  9  amperes,  and  discharged  with  a 
current  of  10,  without  stepping  day  or  night,  so 
as  to  bring  it  into  what  we  have  called  its  steady 
'•  working'  state.  The  dotted  curves, figs.  1  and 
2  show  the  large  charge  and  discharge  obtained 
on  June  28th.  During  the  next  charge,  indi- 
cated by  the  continuous  curve,  fig.  1,  plugs 
were  removed  from  both  the  positive  and  nega- 
tive plates  at  the  point  marked  a,  b,  c,  and  d, 
when  the  terminal  P.  D.  of  the  cell  was  2.134, 
2.  2,  2  234  and  2  4  volts  respectively.  In  order 
to  remove  the  plugs  from  the  po>itive  plates, 
these  plates  were  bodily  removed  out  of  the  li- 
quid, but,  to  prevent  oxidation,  the  negative 
plates  were  left  in  the  liquid,  and  the  plugs  re- 
moved in  a  way  that  will  be  described  later  on. 
The  time  occupied  in  removing  the  plugs  from 
the  two   sets  of  plates  occupied  about  15  to  20 
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FIG.     I. CHEMISTRY   OF    SECONDARY   CELLS. 


now  with  the  assistance  of  Mr.  Robertson, 
making  a  complete  invpstigation  of  the  chemi- 
cal state  <  f  the  plugs  of  both  the  positive  and 
negative  plates  at  all  stages  of  the  charge  and 
discharge  of  an  1888  E.  P.  S.  type  of  accumula- 
tor in  good  condition."  The  present  paper  con- 
tains an  account  of  the  results  thus  obtained. 

The  cell  selected  to  remove  the  plugs  from 
had  the  sime  size  as  the  cells  employed  in  the 
investigations  described  in  the  previous  commu- 
ni-afon,  and  was  one  of  the  batch  of  50  pur- 
chased for  the  Central  Institution  about  the 
middle  of  1888.  Since  it  first  came  into  our 
possession  it  had  never  b-en  overcharged,  never 
been  lef'  discharged  nor  permitted  to  send  more 
than  th^  maxmim  current  allowed  by  the  makers 
for  cells  of  this  size — viz..  10  amperes — and  con- 
sequently, at  the  beginning  of  the  present  inves- 

*  Read  before  the  English  Institution  of  Electrical  Engineers, 
November  13th. 


minutes  on  each  occasion.  Immediately  after 
the  removal  of  the  plug-:  the  positive  plates  were 
put  back  in  position  in  the  cell,  the  resistance  in 
the  circuit  rapidly  adjusted,  if  necessary,  to 
make  the  charging  current  exactly  9  amperes, 
and  the  time  variation  of  the  P.  D.  at  the  ter- 
mimals  of  the  cell  noted.  The  interval  that 
elapsed  while  the  current  was  broken  is  not 
shown  on  the  curve ;  that  is  to  say,  the  P.  D. 
observed  immediately  after  replacing  the  posi- 
tive plates  in  the  liquid  and  closing  the  circuit 
is  plotted  directly  under  the  P.  D.  that  was  ob- 
served just  before  the  circuit  was  broken  prior 
to  the  removal  of  the  positive  plates  from  the 
liquid. 

We  were  afraid  that  the  bodily  withdrawal  of 
the  positive  plates  out  of  the  liquid,  combined 
with  the  removal  of  the  plugs,  on  the  several 
occasions,  would  produce  so  great  a  change  in 
the  conditions  of  the  cell  as  to  render  the  P.  D. 


curve  quite  discontinuous.  It  was,  therefore,  as 
interesting  as  it  was  unexpected,  to  find  that 
the  terminal  P.,  D.,  on  restarting  the  norms 
charging  current  of  9  amperes,  rapidly  acquired 
the  vaue  it  had  before  the  withdrawal  of  the 
plates  ;  so  that,  with  the  exception  of  the  rapic 
rise  of  the  P.  D.  on  restarting  the  charging  cur- 
rent, the  P.  D.  curve  obtained  on  June  29th  was 
almost  the  same  as  the  P.  D.  curve  obtaiied  on 
charging  on  the  previous  day. 

After  the  cell  had  been  charged  until  the  ter- 
minal P.  D.  reached  2  4  volts,  it  was  imme- 
diately discharged  with  a  perfect  y  constant  cur- 
rent of  10  amperes,  and,  as  it  was  anticipated 
that  the  removal  of  the  plugs  would  spoil  the 
cell,  it  was  allowed  to  discharge  far  below  the 
normal  limit.  In  previous  discharges  (the  last 
one  of  which  is  shown  by  the  dotted  line.  fig.  2), 
the  discharge  was  stopped  when  the  terminal 
P.  D.  fell  to  1.85  volts.  But  in  the  discharge  on 
June  30th,  when  the  plugs  were  removed,  the 
discharge  current  was  kept  at  10  amperes,  by 
using  auxiliary  cells,  until  the  E.  M.  F.  of  the 
test  cell  fell  to  nought,  and  even  reversed.  Plugs 
were  removed  from  both  the  positive  and  the 
negative  plates  when  the  terminal  P.  D.  was  2, 
1.95.  1.85,  0.6,  and  nought  volts,  as  indicated  by 
the  points  a',  b',  c',  d  .  and  e'.  The  recovery 
of  the  E.  M.  F.  on  breaking  the  circuit  was  very 
marked,  especially  near  the  end  of  the  discharge. 

II. 

METHOD    OF    OBTAINING   SAMPLES    OF   THE    PLUGS. 

On  the  first  removal  of  plugs  corresponding 
with  the  point  a',  fig.  1,  a  curved  pointed  glass 
rod  was  u-ed,  as  shown  in  fig.  3,  with  the  idea 
of  prising  out  the  plugs  ;  but  by  this  method 
only  the  surface  of  the  positive  plugs  could  be 
removed,  as  they  were  much  too  hard  to  be 
loosened  in  this  way.  Indeed,  one  of  the  most 
striking  things  noticed  in  this  investigation  was 
the  firm  way  in  which  the  plugs  were  held  in  the 
plates  of  an  E.  P.  S.  cell  that  had  been  carefully 
used  for  two  years.  Before  the  nest  attempt 
was  made  to  remove  plugs  corresponding  with 
the  point  b,  fig.  1,  a  straight  piece  of  glass  rod 
was  pointed,  and  mounted  in  a  wooden  handle. 
This  glass  chisel  was  used  to  pierce  and  loosen 
the  positive  plugs,  which  were  then  driven  bodily 
out  of  the  grid  by  means  of  a  hard  wooden  punch 
cut  square  to  fit  the  holes  in  the  grid,  and  which 
was  tapped  with  a  small  mallet.  The  plugs  on 
being  driven  out  of  the  grid  were  caught  in  a 
long  wooden  scoop  (shaped  so  that  it  could  be 
just  slipped  in  between  the  plates),  and  then 
washed  by  Mr.  Robertson  into  wide-mouthed 
bottles  containing  three  or  four  hundred  c.  c.  of 
distilled  water.  As  soon  as  the  water  cleared  i' 
was  decanted  off  and  fresh  added. 

As  several  glass  chisels  were  broken,  Jhd  the 
wooden  punches  worn  down  in  the  removal  of 
the  plugs,  the  method  has  the  disadvantage  of 
mixing  with  the  specimens  to  be  analyzed  splin- 
ters of  glass  and  wood,  which  were  found  diffi- 
cult to  remove  afterwards.  On  the  other  hand, 
the  method  had  the  advantage  of  enabling 
specimens  of  the  positive  plugs  to  be  removed 
in  a  comparatively  short  time  on  each  occasion 
from  the  top,  the  middle,  and  the  bottom  of  the 
plates. 

As  the  negative  plates  were  never  removed 
from  the  acid,  the  only  way  to  remove  the  plugs 
was  by  working  them  loose  under  the  liquid  by 
means  of  long  curved  glass  rods  pointed  at  the 
end,  and  by  catching  the  plugs  in  a  narrow 
wooden  scoop  with  a  long  handle,  as  shown  in 
figure  4.  It  was  possible  to  use  this  method 
throughout  for  the  removal  of  the  negative  1  lugs, 
as  they  were  softer  and  more  easily  removable 
than  the  positive  ones.  The  scoop  held  sufficient 
liquid  to  enable  the  negative  plugs  to  be  dropped 
into  wide-necked  bottles  containing  water  with- 
out the  plugs  being  even  momentarily  exposed 
-to  the  air.  The  water  in  these  bottles  Mr. 
Robertson  had  washed  free  from  dissolved  oxv- 
gen  by  previously  bubbling  hydrogen  through  it 
for   a   considerable    time.      After   the   negative 
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plugs  had  been  put  into  the  bottles  and  water 
was  gradually  decanted  off  from  time  to  time, 
and  fresh  added  until  the  liquid  in  the  bottle 
was  quite  free  from  acid. 

Both  in  the  case  of  the  positives  and  the  nega- 
tives the  top  samples  were  removed  from  the 
corner  of  the  plates  nearest  the  lug,  and  the  bot- 
tom samples  from  the  corner  diametrically  op- 
posite, so  as  to  obtain  evidence,  if  possible,  of 
any  difference  of  current  density  which  might 
exist  at  different  parts  of  the  plates  in  charging 
and  discharging. 

The  plugs  from  the  top,  the  middle,  and  the 
bottom  of  each  set  of  plates  were  at  each  of  the 
removals  of  plugs  put  into  six  separate  bottles. 


The  light  from  an  incandescent  lamp  is  steadier 
and  softer  than  that  of  an  arc  lamp. 

336— What  is  the  name  of  the  thread-like  sub- 
stance inside  of  an  incandescent  lamp  bulb? 

The  filament. 

337 — What  is  the  substance  of  the  filament? 

Filaments  are  generally  made  of  a  carbonized 
fibre  of  some  sort.  Mr.  Edison  uses  bamboo; 
Sawyer-Man  use  cotton  twine  or  thread,  and  in  the 
Bernstein  lamps  silk  ribbon  is  used.  All  of  these 
substances  are  carbonized  before  they  can  be  used 
for  lamp  filaments.  Other  makers  use  different 
materials  for  filaments. 

338 — What  shape  are  the  filaments? 

They  are  now  generally  made  in  the  form  of  a 


fig.  2. 
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and,  to  avoid  the  possibility  of  error  in  their 
subsequent  identification,  there  was  noted  on  the 
label  of  each  the  character  of  the  plates  and  the 
position  on  them  from  which  the  plugs  were  re- 
moved, the  time,  the  P.  D.,  and  the  specific 
gravity  of  the  liquid  in  the  cell. 

(To  be  continued.) 

ELECTRIC    LIGHTING  FOR  BEGINNERS.* 

BY  THE  EDITOR. 

Part  XVIII. — Incandescent  Lamps. 
335 — What  are  the  distinguishing  features  of  the 
light  from  an  incandescent    lamp,   as  compared 
with  that  from  an  arc  lamp? 

•  Copyrighted. 


loop.  In  the  earlier  practice  there  were  as  many 
forms  of  filaments  as  there  were  makers  of  lamps. 

339  -Has  carbon  always  been  used  as  the  sub- 
stance for  the  filaments  of  incandescent  lamps? 

No;  platinum  was  once  used  to  some  extent. 

340 — What  are  the  advantages  of  carbon  over 
platinum  for  filaments? 

The  principal  advantages  are :  ist,  less  cost  ; 
2d,  greater  electrical  resistance  ;  3d,  infusibility 
even  at  the  highest  temperatures  ;  4th,  its  low 
thermal  capacity,  and  5th,  its  greater  power  of  illu- 
mination at  the  same  temperature. 

341 — What  is  the  electrical  resistance  of  carbon 
as  compared  with  platinum  ? 

The  resistance  of  carbon  is  250  times  greater 
than  that  of  platinum. 


342— Is  the  high  resistance  any  advantage? 

Yes  ;  it  is  necessary  for  the  production  of  light. 
With  low  resistance  it  would  be  more  difficult  to 
raise  the  temperature  sufficiently  to  produce  th« 
proper  amount  of  light. 

343 — Is  the  light  due  to  the  resistance? 

The  light  is  due  to  both,  the  resistance  and  the 
current.  The  interposition  of  any  obstacle,  or  re- 
sistance to  the  free  passage  of  a  current  of  elec- 
tricity in  a  wire  causes  the  production  of  heat  at 
the  point  where  the  resistance  exists.  The  greater 
this  resistance  the  greater  will  be  the  heat  develop- 
ed and  consequently  the  greater  will  be  the  light. 

344 — Does  not  the  current  fuse  the  carbon  ? 

No  ;  carbon  is  the  most  refractory  substance 
known. 

345— What  is  the  object  of  placing  the  filaments 
in  glass  bulbs? 

To  protect  them  from  the  air. 

346 — Is  there  not  air  inside  the  bulb  ? 

No;  the  air  is  exhausted  and  there  is  a  vacuum. 

347 — What  is  the  object  of  exhausting  the  air 
from  the  bulb  ? 

To  prevent  the  destruction  of  the  carbon  fila- 
ment. 

348 — Why  does  the  air  destroy  the  filament? 

When  a  current  of  electricity  passes  through  a 
filament  in  air  the  oxygen  of  the  air  destroys 
the  filament. 


fig.  3. 


FIG.   4. 


349 — Then  does  placing  the  filaments  in  a  vacu- 
um prolong  their  life?     Yes,  very  greatly. 

450 — How  long  do  filaments  last  in  practice  ? 

The  average  durability  of  filaments  is  estimated 
at  from  800  to  1000  hours  ;  or,  from  three  to  four 
months,  with  an  average  use  of  from  8  to  9  hours 
a  day. 

351 — Does  an  increase  of  the  current  increase 
the  light  in  an  incandescent  lamp  ? 

Yes;  but  it  shortens  the  durability  of  the  lamp? 

352 — How  is  the  connection  between  the  fila- 
ment and  the  circuit  effected  ? 

At  one  end  of  the  bulb  are  some  brass  parts.  On 
the  exterior  surface  is  a  collar  or  ring  which  fits  into 
the  socket,  or  lamp  holder.  Arranged  concentric- 
ally within  this  collar  or  ring,  but  insulated  there- 
from, is  the  projecting  end  of  a  biass  rod  or  pin. 
This  pin  is  firmly  embedded  in  the  insulating  ma- 
terial and  is  rigid,  as  is  also' the  collar.  To  both 
the  collar  and  pin  are  connected  metallically 
short  pieces  of  platinum  wire  which  project  within 
the  bulb.  To  the  ends  of  these  two  pieces  of  wire 
the  ends  of  the  carbon  filaments  are  connected. 
Now,  when  the  lamp  is  placed  in  the  socket,  the 
brass  collar  on  the  lamp  bulb  is  brought  into  con- 
tact, through  the  fixture,  with  one  of  the  conduct- 
ing wires,  and  the  pin  on  the  bulb  is  also  brought 
into  contact  with  a  certain  part  within  the  socket, 
which  is  electrically  connected  with  the  other  con- 
ducting wire.     Thus  the  circuit  is  completed. 

353 — What  means  is  provided  for  turning  the 
current  on  and  off  at  will? 

A  key  on  the  socket,  which,  by  turning,  opens 
and  closes  the  circuit  by  breaking  and  restoring 
connection  with  the  central  pin. 

354 — How  is  the  air  exhausted  from  the  bulbs? 

By  the  use  of  vacuum  pumps. 
(To  be  continued.) 
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MAGNETIC  CUT   OUT 

The  following  description  and  illustrations  of 
the  magnetic  cut  out  used  at  the  Manchester 
Square  central  station  of  the  Metropoliian  Elec- 
tric Supplv  Company,  London,  will  be  of  interest 
to  central  station  operators  in  general. 

The  exciting  current  passes  round  the  coils  of 
the  electro-magnets  of  this  electro-magnetic  cut- 
out When  the  exciting  current  exceeds  a  certain 
safe  value  the  attraction  of  an  armature  by  this 
electro-magnet  releases  a  double  pole  switch 
which  is  kept  locked  by  a  clutch  and  the  switch 
springs  back  and  opens  the  circuit  of  the  fields. 
The  exciter  board  resembles  a  telephone  switch- 
board. The  object  of  the  arrangement  is  to 
group  the  exciters  and  dynamos.  There  are  four 
exciters,  one  of  which  is  sufficient  for  five  dy- 
namos. Hence  at  full  load  two  exciters  have  to 
be  operated.     On  the  exciter  board  there  are  a 


MAGNETIC    CUT    OCT. 

A,  A,  Exciter  Terminals.  B,  B'  ,  Magnetic  Coils  in 
Exciter  Circuits.  C,  O  ,  Contacts  on  Exciter  Circuits. 
D,  D'  ,  Contacts  on  Field  Circuits  of  Dynamos.  E,  Re- 
leasing Rod  raised  by  Magnets.  F.  F:  ,  Double  Pole 
Switches,  forced  open  by  Springs  when  released. 

series  of  vertical  and  horizontal  bars  which  can 
be  connected  by  plugs.  The  vertical  bars  are 
connected  to  the  dynamo-field  circuits,  and  the 
horizontal  bars  to  the  exciter  poles.  Hence  by 
plugging  together  these  strips  any  exciter  can  be 
put  into  the  fields  of  any  dynamo  or  dynamos 
arranged  in  parallel,  and  the  exciters  can  be  ar- 
raneed  so  as  to  work  in  parallel  on  one  group 
of  dynamos  or  separately  on  separate  groups. 
There  are  the  usual  rheostats  for  introducing 
resistance  into  the  fields  of  the  exciters. 


THE    REYNIER  ELASTIC  ACCUMULATOR. 

The  following  data  respecting  an  accumulator 
brought  out  by  M  Emile  Reynier.  of  Paris,  will 
be  read  with  interest : 

In  the  original  design-each  cell  was  contained 
in  a  varnished  sheet  iron  vessel  lined  with  india- 
rubber,  and  was  composed  of  two  positives  and 
one  negative,  separated  by  sheets  of  porous 
silica,  the  two  end  sheets  being  fluted  to  increase 
the  space  available  for  the  electrolyte,  the  quan- 
tity of  which  was,  however,  small.  In  the  latest 
type  of  cell  M.  Reinier  uses  containing  vessels 
of  pure  lead,  the  nece>sary  flexibility  being  ob- 
tained by  surrounding  the  lead  cell  with  an  ex- 
pansible corrugated  case.  A  number  of  cells  are 
connected  in  series,  and  placed  between  two 
rigid  end  pieces  drawn  tightly  together  by 
strong  springs.  This  arrangement  gives  the 
active  material  considerable  artificial  elasticity, 
which  enables  one  to  obtain  a  high  rate  of  dis- 
charge and  to  obtain  a  high  output  for  a  given 
weight.  The  expansions  and  contractions  of 
the  plates  can  take  place  freely  without  disin- 
tegration owing  to  the  action  of  the  springs. 
There  is  a  difference  in  length  of  as  much  as  6 
per  cent  between  a  completely  discharged  and 
a  fully  charged  battery.  Moreover,  the  active 
material  being  constantly  under  pressure,  there 
is  no  need  for  heavy  grid-like  supports  Finally, 
the  plates  and  the  cells  being  he  d  together  in 
this  elastic  manner,  they  are  able  to  withstand 
severe  shocks,  and  are  from  that  point  of  view 
alone  peculiarly  suited  to  the  exigencies  of  trac- 
tion work. 


Resistance  of  Carbon. — Carbon  possesses  the 
remarkable  feature  of  offering  less  resistance  to 
the  passage  of  an  electric  current  when  it  is  hot 
than  when  cold  :  in  other  words,  its  resistance 
decreases  with  an  increase  of  temperature. 


REYNtERS    ELASTIC    ACCUMULATOR. 

The  annexed  figure  represents  a  storage  bat- 
tery of  the  latest  type.  It  consists  of  16  cells 
mounted  between  end  pieces  of  hard  wood, 
strengthened  by  iron  bands.  The  following  are 
some  figures  with  regard  to  this  particular  type 
of  storage  batten  : 

E.M    F.      -j<    32volts. 

E.  M.  F.  (at  terminals) 28     •■ 

Discharging  current 3  to  6  amperes. 

Average  available  energy 150  watts. 

Capacity 30  ampere-hours. 

Walk  (available 740  watt-hours. 

>  Length 16 " 

External  dimensions-*  Breadth 

I  Height •: 

Total  space  occupied  (less  than) 1.5  cubic  feet. 

Total  weight nolb. 

Weight  per  watt-hour 15  lb. 

Watt-hours  per  lb.  of  ceD  complete 6. 73  " 

Volume  per  watt-hour 3  cubic  inch. 

It  may  be  added  that  the  figure  for  the  total 
weight  and  total  volume  include  everything, 
and  that  the  battery  is  very  solidly  constructed 
in  view  of  its  employment  in  electric  tramway 
and  similar  work. 

The  above  facts  and  illustration  are  taken 
from  the  London  Electrician. 

Aluminum. — The  Cowles  Electric  Smelting 
and  Aluminum  Company,  of  Lockport,  N.  Y., 
have  been  preparing  to  produce  aluminum  by  a 
new  proce-s.  In  a  recent  despatch  from  Lock- 
port,  Mr.  Eugene  H.  Cowles  is  reported  to  have 
said:  "We  now  expect  to  offera  pure  metal  made 
by  a  new  process  that  is  radically  different  from 
anvthing  yet  known  to  metallurgists — a  process 
that  is  ridiculously  simple  in  operation  and 
almost  theoretically  perfect.  By  reason  of  two 
chemical   discoveries  it  is  found  that  the  pure 


metal  can  be  extracted  direct  from  the  clay. 
This  can  be  done  without  the  use  of  electrical 
heat  When  operated  on  as  large  a  scale  as  that 
on  which  iron  is  produced  aluminum  will  be 
produced  at  a  cost  permitting  it  to  sell  at  $200 
per  ton,  a  price  less  than  the  present  price  of 
copper.  Alterations  will  be  made  immediately 
in  our  works  here  to  make  the  metal  on  a  large 
scale.  Capitalists  in  New  York  are  preparing 
to  build  immense  new  works  of  probably  twenty 
times  the  capacity  of  the  Lockport  works.  One 
of  the  large  plants  will  undoubtedly  be  at  Niagara 
Falls,  where  io.oco  to  12,000  horse  power  will 
be  required  to  operate  it.  As  soon  as  the  plant 
at  Niagara  Falls  is  in  operation — say  by  July, 
1892 — the  world  can  expect  a  supply  of  alu- 
minum at  least  99  per  cent  fine  at  prices  not  to 
exceed  50  cents  per  pound." 

TO  INCREASE  ITS  MEMBERSHIP. 

Mr.  Allen  R.  Foote,  secretary  and  treasurer 
of  the  National  Electric  Light  Association,  is 
sending  out  to  the  members  of  the  association  a 
letter  in  which  he  urges  them  to  induce  other 
persons  and  concerns  in  the  electrical  trade  to 
become  members  of  the  association.  Mr. 
Foote  encloses  with  this  letter  another  which  is 
intended  to  be  sent  to  a  prospective  member. 
In  this  latter  letter  Mr.  Foote  invites  the  reci- 
pient to  become  a  member  of  the  association. 
"  In  doing  this,"  the  letter  states,  "  the  associa- 
tion feels  that  it  can  give  you  a  full  and 
generous  equivalent  in  return  for  all  you 
may  contribute  to,  or  do  for  it.  It  is  the 
ambition  ol  the  association  to  render  invest- 
ments in  its  memberships,  and  the  expenses  of 
attending  its  conventions,  the  best  use  of  money 
that  can  be  made  by  any  company,  firm  or  per- 
son interested  in  the  electrical  industries. 

"One  thousand  members  will  endow  this  as- 
sociation with  an  influence  and  prestige  that 
will  cause  it  to  rank  above  every  other  industrial 
organization  in  this  country. 

One  thousand  members  will  endow  this  associ- 
ation with  an  income  that  will  enable  it  to  spend 
twenty  or  twenty -five  thousand  dollars  yearly  on  the 
work  of  its  committee,  its  publications,  and  gen- 
eral office.  It  can  then  investigate,  collect,  and 
publish  information  pertaining  to  each  of  the 
many  features  of  important  interest  involved  in 
the  construction,  maintenance,  operation, 
and  management  of  central  station  plants,  and 
also  all  questions  relating  to  State  or  municipal 
legislation,  contracts  for  service,  insurance,  and 
accidents,  etc.,  etc. 

With  such  a  membership  and  suth  an  income, 
the  work  this  association  can  do  for  the  benefit 
of  each  member  will  be  of  a  character,  reliabi". 
scope,  and  thoroughness,  that  is  absolutely 
unattainable  in  any  other  way.  In  doing  this 
work,  each  member  contributes  one  share  and 
receives  in  return  all  that  is  obtained  by  the 
united  effort  of  the  One  Thousand. 

Atlantic  Cables. — In  our  last  issue  we  pub- 
lished an  article  on  Atlantic  cables,  in  which  we 
gave  some  statistics  showing  the  number  and 
length  of  the  various  cables  crossing  the  North 
Atlantic.  As  we  consulted,  what  we  supposed 
were  reliable  authorities,  for  these  figures,  we 
accepted  them  as  accurate.  We  now  learn  that 
there  were  some  inaccuracies,  and  having  ob- 
tained the  correct  figures  we  give  them  herewith, 
with  the  assurance  that  they  may  be  depended  on 
as  accurate  :  The  Anglo  American  Company  has 
four  Atlantic  cables,  with  a  total  length  of  10,095 
nautical  miles ;  the  Direct  Cable  Company  has 
one  with  a  length  of  3.  ici  miles  ;  French  Com- 
pany one  cable,  3,409  miles  in  length  ;  the  West- 
ern Union  has  two  cables  5.107  miles  long  and 
the  Commercial  Cable  Company  has  two  with 
a  length  of  6.C99  nautical  miles.  Total  number 
of  cables  10:  total  length  of  same  27.811  nau- 
tical miles.  In  this  connection  we  will  take  the 
opportunity  to  answer  a  question  with  reference 
to  the  illustration  used  in  the  article  referred  to. 
The  view  is  that  of  the  shore  end  of  the  Direct 
United  States  at  Rye  Beach.  N.  H. 
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TELEPHONE  PATENT  DECISION. 

Commissioner  of  Patents  Mitchell,  on  Sep- 
tember 22d  last,  decided  a  case  of  importance 
and  of  general  interest  to  telephone  people.  It 
was  an  appeal  from  the  decision  of  the  Exami- 
ners-in-Chief  denying  a  patent  to  William  C. 
Barney,  pro  se,  lor  an  alleged  new  method  of 
telephony. 

The  decision  of  the  Examineis-in-Chief  is 
based  upon  two  grounds:  (i)  want  of  novelty 
in  the  method,  and  (2)  want  of  correspondence 
between  the  claims  with  the  operative  method 
employed. 

After  citing  the  considerations  upon  which  is 
founded  the  conclusion  that  the  alleged  new 
method  is  wanting  in  novelty,  and  giving  the 
reasons  for  holding  that  there  is  a  wantot  cor- 
respondence in  the  claim  with  the  operative 
method  employed,  the  Commissioner's  decision 
continues  : 

In  appealing  to  the  Commissioner  the  appli- 
cant takes  exception  to  the  decision  of  the  Ex- 
aminers-in-Chief in  the  following  respects,  em- 
braced in  the  reasons  of  appeal  :  (1)  That  their 
decision  sustaining  that  of  the  Primary  Examiner 
is  based  upon  a  supposed  theory  and  not  upon 
facts  well  established  and  admitted  by  a  de- 
cision of  the  Examiners  in-Chief,  rendered  June 
20,  1888,  upon  the  mode  of  operation  of  appli- 
cant's apparatus.  (2)  That  the  Bonta  patent, 
No.  333,816,  describes  a  simple  break  of  the 
electric  circuit  once  at  each  full  vibration  of  the 
tympan,  precisely  as  does  the  device  of  Reis,  a 
mode  of  operation  which  all  scientists  and  judi- 
cial tiibunals  have  declared  to  be  incapable  of 
reproducing  articulate  speech,  so  that  the  Exami- 
ners-in-Chief  erred  in  declaring  the  Bonta  pat- 
ent to  be  an  anticipation  of  applicant.  (3)  That 
the  devke  described  in  the  patent  to  Randall, 
No.  235.019,  has  not  the  construction  ormode  of 
creating  electrical  disturbances  in  conductors  de- 
scribed in  appellant's  application. 

(1)  Is  the  decision  of  the  Examiners-in-Chief 
based  upon  a  supposed  theory  contrary  to  facts 
well  established  and  admitted  by  the  Examiners- 
in-Chief  in  a  previous  decision? 

That  the  "supposed  theory  "  is  the  one  com- 
monly accepted  by  scientists  and  approved  in 
judicial  decisions  probably  will  not  be  denied — 
certainly  no  successful  denial  can  be  made — nor 
can  it  be  denied  that  the  burden  is  upon  the 
applicant  to  show  that  the  theory  is  contrary  to 
the  tact.     This  burden  the  applicant  voluntarily 
assumes,  and  thereupon  contends  not  only  that 
articulate  speech  can  be  transmitted  by  "inter- 
mittent  impulses  of  electricity,"   but   that  the 
Examiners-in  Chief  have  so  admitted.     Thus  he 
insists  that  his  apparatus  has  been  patented  and 
that  it  has  been  recognized  by  the  Examiners-in- 
Chief  in  their  favorable  opinion  in  the  apparatus 
case  to  be  an   "intermittent  circuit  closer,"  and 
he  insists  also  that  it  has  been  admitted  by  the 
Primary  Examiner  that  his  apparatus  transmits 
articulate  speech.      He  then  draws  the  inference 
that  the  Office  has  admitted  that  articulate  speech 
can  be  transmitted  by  "intermittent  impulses  of 
electricity."      This   inference  is  pla  nly  a  non 
sequilur.      The  burden   upon   the   applicant  in 
order  to  show  that  he  is  entitled  to  a  patent  for 
a  method  of  reproducing  articulate  speech  by 
"intermittent  impulses  of  electricity''  requires 
him  to  successfully  maintain  two  propositions  : 
(1)  that   his   apparatus   makes   and   breaks   the 
circuit,  and  (2)  that  it  is  because  of  the    "make 
and  break  "  characteristic  that  articulate  speech 
is  reproduced.     If  he   has  established  the  first 
proposition,  he  certainly  has  not  established  the 
second.     If  the  experts  of  the  Office  are  correct, 
and  their  conclusions  certainly  commend  them- 
selves to  my  judgment,  the  effect  of  reproducing 
speech  is  due  to  varying  pressure,  the  initial  con- 
tacts having  been  established,  and  not  to  the  '  'fine 
staccato  punctuations  or  discontinuities," in  vir- 
tue of  which  the  apparatus  may  properly  enough 
bespoken  of  as  an  "intermittent  circuit-closer.'' 


In  the  language  of  the  Primary  Examiner — 
"  the  vital  and  useful  thing  is  the  variation  of 
"resistance  during  the  intervals  of  contact  of 
"the  tympanum  and  electrodes,  and  the  harm- 
'  ful  thing  is  the  break,  [and]  the  reason  for  the 
"transmission  of  articulate  speech  is  not  to  be 
"  found  in  the  intermittent  impulses  per  se." 

Without  announcing  any  opinion  upon  the 
question  whether  or  not  the  apparatus  ol  the  ap- 
plicant when  operating  to  transmit  speech  breaks 
the  circuit,  1  agree  wi.h  the  Piimary  Examiner 
and  the  Examiners-in  Chief  that  if  such  is  the 
case  the  applicant  has  simpiy  invented  an 
apparatus  capable  of  transmitting  speech  in  spite 
of  that  feature,  and  that  the  opeiative  principle 
of  the  method  is  not  to  be  found  in  intermittent 
impulses,  per  se. 

(2)  Is  the  Bonta  patent  an  anticipation,  as 
held  by  the  Examiners  in-Chief  affirming  the 
Primary  Examiner?  That  is  to  say  does  Bonta 
disclose  an  apparatus  which  is  capable  of  trans- 
mitting articulate  speech  by  means  of  a  trans- 
mitter adapted  to  produce  a  "make  or  break" 
in  the  circuit  ?  The  grounds  upon  which  the 
Examiners-in  Chief  so  held  have  been  already 
quoted. 

In  reply  the  applicant  insists  that  the  Bonta 
transmitter  is  incapable  of  transmitting  articulate 
speech,  unless  so  adjusted  that  "makes  and 
breaks "  will  not  occur  in  the  circuit.  Bonta 
states  that  he  has  found  that  it  is  not  possible  to 
transmit  articulate  speech  in  a  commercially 
practical  manner  over  a  line  which  is  alternately 
broken  and  closed  by  the  transmitter,  as  in  the 
Reis  system;  that  the  object  of  his  invention  is 
to  so  improve  the  Reis  system  that  articulate 
speech,  as  well  as  otner  sounds,  can  be  success- 
fully transmitted,  and  that  to  this  end  his  inven- 
tion— 

' '  consists  in  electrically  transmitting  vocal  articu- 
"lations  and  other  sounds  over  a  line  or  sec- 
ondary circuit  by  electric  currents  induced  by 
"varying  as  well  as  breaking  the  contact 
"between  two  electrodes  in  the  primary  circuit 
"  associated  with  the  said  secondary  circuit." 
He  likewise  claims  the  very  art  which  the  ap- 
plicant would  now  claim  if  he  (the  applicant) 
included  in  the  statement  of  his  "method"  the 
varying  re-istance  which  is  present  in  the  opera- 
tion of  his  apparatus,  and  which,  to  say  the 
least  of  it,  enters  into  the  method  by  which 
speech  is  reproduced. 

(3)  In  view  of  what  has  been  said  I  do  not 
deem  it  necessary  to  enter  into  a  discussion  of 
the  Randall  patent.  Whether  or  not  it  or  the 
Bonta  patent  is  a  complete  anticipation  can  be  of 
little  importance  where,  as  in  this  case,  there  is  a 
signal  failure  to  show  that  the  method  claimed, 
which  contravanes  the  accepted  theory  of  tele- 
phonic transmission,  i- the  operative  cause  of  the 
speech  reproduction  claimed  for  the  apparatus 
of  the  applicant.  It  is  my  conviction  that,  if 
articulate  speech  is  reproduced  by  the  use  of  the 
apparatus  of  the  applicant,  the  operative  method 
is  that  emp'oyed  in  al  telephonic  systems  based 
upon  the  varying  pressure  principle. 

The  decision   of  the    Examiners-in-Chief    is 
affirmed. 


December  9,  1 887,  Letters  Patent  were  allowed 

on  the  application  and  the  applicant  was  duly 

notified  to  pay  the  final  fee  as  provided  by  law. 

This  fee  was  not  paid  within  the  six  months 

prescribed  by  statute. 

December  4.  1889,  the  applicant  paid  fifteen 
dollars  as  a  renewal  fee,  and  renewed  his  appli- 
cation under  section  4,897  Revised  Statutes. 

December  1 1  the  application  was  duly  allowed 
and  the  applicant  was  notified  to  pay  the  final 
fee  under  the  statute. 
This  the  applicant  neglected  to  do. 
June  7,  1890,  the  applicant  filed  a  second  ap- 
plication for  renewal  accompanied  with  a  re- 
newal fee  of  fifteen  dollars. 

The  question  presented,  as  limited  by  the  case 
stated,  is  whether,  under  the  circumstances  de- 
tailed, Nicholson  is  entitled  to  be  allowed  Letters 
Patent  upon  hi<  application. 

Section  4,897,  under  which  this  renewal  is 
now  sought  contains  this  limitation: 

But  such  second  application  must  be  made  within  two 
years  after  the  allowance  of  the  original  application. 

As  the  original  letters  were  allowed  Decem- 
ber 9,  1887,  while  the  application  for  renewal 
now  claimed  under  was  not  filed  until  June  7, 
1890,  it  is  manifest  that  the  statutory  limitation 
had  attached  before  such  filing,  and  that  the 
acts  of  Nicholson  in  the  premises,  after  the  ex- 
piration of  the  two  years,  were  without  effect. 

I  therefore  hold  that  in  the  case  presented  the 
applicant  is  not  entitled  to  allowance  of  Letters 
Patent. 

I  do  not  deem  myself  cal'ed  upon  to  pass 
upon  the  question  whether  a  second  application 
for  renewal  filed  within  two  years  after  the  al- 
lowance of  the  original  application,  but  after 
the  forfeiture  of  the  first  renewal  application, 
would  be  without  effector  otherwise,  as  the  facts 
of  the  case  submitted  do  not  present  such  a 
case. 

In  accordance  with  the  rulings  of  learned  pre- 
decessors (9  Opinions  of  Attorneys-General,  82  ; 
Id.,  421  ;  10  do.,  220,  and  other  cases),  action 
is  necessarily  and  properly  limited  to  the  actual 
case  submitted.      Very  respectfully, 

W.  H.  H.   Miller, 

A  Homey  General. 
The  Secretary  of  the  Interior. 


THE  RENEWAL  OF   APPLICATION  FOR 
PATENTS. 


Attorney  General  Miller  has  rendered  to  the 
Secretary  of  the  Interior  his  opinion  in  a  case 
which  possesses  much  interest  to  patentees  in 
general.     The  opinion  is  as  follows  : 

Department  of  Justice, 

Washington,  D.  C,  Nov.  29,  '90. 

Sir:     Your  letter  of  the  27th  ultimo,  inclosing 

a  communication    from   the    Commissioner    of 

Patents   addressed   to  you    and    bearing    date 

October  23,  is  received. 

The  case  presented  for  an  opinion  is  as  follows: 
June  25th,  1887,  Charles  Nicholson  filed  an 
application  for  Letters  Patent  for  an  improve- 
ment in  motors. 


Insulation  Resistance. — The  total  E.  M.  F. 
for  a  certain  number  of  lamps  equals  the  number 
of  lamps  multiplied  by  the  E.  M.  F.  required  for 
one  lamp.  For  instance,  for  ten  45  volt  lamps  it 
would  be  450  volts,  while  for  ten  25  volt  lamps 
it  would  be  only  250  volts.  The  higher  E.  M.F. 
in  a  circuit,  the  greater  is  the  strain  between  wire 
and  earth.  Hence,  for  a  given  number  of  lamps 
there  should  be  a  better  and  more  expensive  in- 
sulation in  the  high  tension  than  in  the  low 
tension  system.  To  make  the  leakage  propor- 
tionally the  same  in  both  systems,  the  insulation 

ExK 

resistance  should  equal where    E   is    the 

C 
total  E.  M.  F.  of  the  circuit  in  volts,  K  a  constant, 
and  C  the  current  in  amperes.     For  example  : 
The  insulation  resistance  for  30  lamps  with  45 

45  x  30XK 

volts  and  ten  amperes  would  equal = 

10 
135  K.   With  30  lamps,  25  volts  and  18  amperes, 

25  X30XK 

the  insulation    resistance  would  be = 

18 
41.66  K.  Or,  in  other  words  the  insulation  re- 
sistances of  the  two  systems  should  be  in  the 
ratio  of  135  :  4 1. 66  or  3.24  : 1.  In  fact,  the  low 
insulation  should  he  3.24  times  better,  or  more 
expensive  in  the  h'gh  tension  than  in  the  in- 
tension system  to  make  it  stand  the  increased 
strain. 

Incandescent  Lamp  Life. — The  durability  of 
an  incandescent  lamp  depends  largely  on  the 
amount  of  current  employed.  Increased  cur- 
rent produces  increased  light,  but  shortens  the 
life  of  the  lamp. 
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THE  ELECTRO  MAGNET.* 

I  now  take  up  the  question  of  winding  the 
copper  wire  upon  the  electro-magnet.     How  are 
we  to  determine  beforehand  the  amount  of  wiie 
required,  and  the  proper  gauge  of  wire  to  employ? 
The   first   stage   of  such   a   determination  is 
already  accomplished  ;  we  are  already  in  posses- 
sion   of    the    lormuke    for    reckoning   out    the 
number  of  ampere  turns  of  excitation  requi  ed  in 
any  given  case.     It  remains  to  show  how  from 
this  to  calculate  the  amount  of  bobbin  space,  and 
the  quantity  of  wire  to  rill  it.     Bear  in  mind  that 
a  current  of  ten  ampere*  (i.  e. ,  as  strong  as  that 
used  for  a  big  arc  light)  flowing  once  around  the 
iron,    produces   exactly    the   same   effect    mag- 
netically as  a  current  of  one    ampere   flowing 
around  ten   times  or  as  a  current  of  only  one- 
hundred. h  part  of  an  ampere   flowing  around  a 
thousand  times.    In  telegraphic  work  the  cuirents 
ordinarily  used  in  the  linesare  quiie  sm  ill,  usually 
from  five  to  twenty  thousandths  of  an  ampere; 
hence  in  such  cases  the  wire  that  is  wound   on 
need  only  be  a  thin  one,  but  it  must  h  ive  a  great 
many  turns.     Because  it  is  thin  and  has  a  greit 
many  turns,  and  is  consequently  a  long  wire,  it 
will  offer  a  considerable  resistance.      That  is  no 
advantage,  but  does  not  necessarily  imply  any 
greater  waste  of  energy  than  if  a  thicker  coil  of 
fewer  turns  were  used  with  a  conespondingly 
larger  current.     Consider  a   very  simple  case. 
Suppose  a  bobbin  is  already  filled  with  a  certain 
number  of  turns  of  wire,  say  ioo.  of  a  size  large 
enough  to  carry  one  ampere,  without  over-heat- 
ing.    It   will  offer  a  certain  resistance,   it   will 
waste  a  certain  amount  of  the  energy  of  the  cur- 
rent,   and   it   will   have   a  certain    magnetizing 
power.    Now  suppose  this  bobbin  to  be  re  wound 
with  a  wire  of  half  the  diameter :  what  will  the 
result  be?     If  the  wire  is  half  the  diameter  it  will 
have   one   quarter   the   sectional  area,   and   ihe 
bobbin  will  hold  four  tim^s  as  raanv  tunis  (as- 
suming insulating  materials  to  occupy  the  s<me 
percentage  of  the  available  volume).     The  cur- 
rent  which  such  a  wire  will  carry  will   be   one- 
fourth  as  great.    The  coil  will  offer  sixteen  times 
as  much  resistance,  being  four  times  as  long  and 
of  one  fourth  the  cross  section  as  the  other  wire. 
But  the  wa-^te  of  energy  will  be  the  same,  being 
proportional  to  the  resistance  and  to  the  squ  re 
of  the  current;  for  16  X  A  =  '■     Consequently 
the  heating  effect  will   be  the  same.     Also  the 
magnetizing  power  will  be  the  same,  for  though 
the  current  is  only  one-quarter  of  an  ampere,  it 
flows  around  four  hundred   turns  ;  the  ampere 
turns  are  one  hundred,  the  same  as  before.    The 
same  argument  would  hold  good  with  anv  other 
numerical   instance  that    might   be   given.      It 
therefore  does  not  matter  in  the  least  to  the  mag- 
netic  behavior  of  the  e'ectro  magnet    whether 
it  is  wound  with  thick  wire  or  ihin  wire,  pro- 
vided the  thickness  of  the  wire  corresponds  to 
the  current  it  has  to  carry,   so  that  the  same 
number  of  watts  of  powerare  spent  in  heating  it. 
Foracoil  woundon  abobbin  of  given  volume  the 
magnetizing  power  is  the  same  for  the  same  heat 
waste.    But  the  heat  waste  increases  in  a  greater 
ratio  than  the  magnetizing  power,  if  the  current 
in  a  given  coil  is  increased  ;  for  the  heat  is  pro- 
portional to  the  square  of  the  current  and  the 
magnetizing  power  is  simp'v  proponional  to  the 
current.     Hence  it  is  the  heating  effect  which  in 
reality  determines  the  winding  of  the  wire.    We 
must  —  assuming  that  the  current  will  have  a 
certain  strength — allow  enough  volume  to  admit 
of  our  getting  the  requisite  number  of  ampere 
turns  without  overheating.     A  go^d  wav  is  to 
assume  a  current  of  one  ampere  while  one  calcu- 
lates out  the  coil.      Having  done  this,  the  same 
volume  holds  good  for  any  other  gauge  of  wire 
appropriate   to   any  other   current.     The  terms 
"long-coil"  magnet   and    "short-coil"  magnet 
are  appropriate  for  those  electromagnets  which 
have,  respectively,  many  turns  of  thin  wire  and 
few  turns  of  thick  wire.     These  terms  are  pre- 
ferable   to    "high  resistance"  and    "low  re-ist- 
•  Abstract   from   Cantor    Lecture   delivered   before   the 
Society  of  Arts,  London,  by  Prof.  Silvanus  P.  Thompson. 


ance, "  sometimes  used  to  designate  the  two 
classes  of  windings,  because,  as  I  have  just 
shown,  the  resistance  of  a  coil  has  in  itsef 
noth  ng  to  do  with  the  magnetizing  power. 
Given  the  volume  occupied  by  the  c<  pper,  then 
for  any  currem  density  (say,  lor  example,  a  cur- 
rent d  nsity  of  2,000  amperes  per  square  inch  of 
cross  section  of  the  copper),  the  magnetizing 
power  of  the  coi!  will  be  the  same  for  all  differ- 
ent gauges  of  wire.  The  specific  conductivity 
of  the  copper  itself  is  of  importance  ;  for  the  bet- 
ter the  conductivity,  the  less  the  heat  waste  per 
cubic  inch  of  winding.  High  conductivity  cop- 
per is  therefore  to  be  pre  erred  in  every  case. 

Now  the  heat  which  is  thus  generated  by  the 
current  of  electricity  raises  the  temperature  of 
the  coil  (and  of  ihe  core),  and  it  begins  to  emit 
heat  fr.im  its  su  face.  It  may  be  taken  as  a  suffi- 
cient approximation  that  a  single  square  inch  of 
su  face,  wa  med  i°  Fahr.  above  the  surround- 
ing air  will  steadily  emit  heat  at  the  rate  of  rirs 
of  a  watt  Or.  if  there  is  provided  only  enough 
surfa  e  to  allow  of  a  steady  emssion  of  heat  at 
the  rate  of  1  watt*  per  sq.  inch  ofsuiface,  the 
te  nperature  of  that  surface  will  rise  to  about 
2 25 ^  Fahr.  ab  >ve  the  temoerature  of  the  surround- 
ing air.  This  number  is  determined  by  the 
average  emissivity  of  such  substances  as  cotton, 
silk,  varni  h,  and  other  materials  of  which  the 
suriaces  of  oils  are  usually  composed. 

In  the  specifications  for  dynamo  machines,  it 
is  usual  to  lay  down  a  condition  that  the  coi's 
shall  not  heat  more  than  a  certain  number  of 
degrees  warmer  than  the  air.  With  electro- 
magn-ts  it  is  a  safe  rule  to  say  that  no  electro- 
magnet ought  ever  to  heat  up  to  a  temperature 
more  than  ioo°  Fahr.  above  the  surrounding  air. 
In  many  cases  it  is  quite  safe  to  exceed  this 
limit. 

The  resistance  of  the  insulated  copper  wire  on 
a  bobbin  may  be  approximated  calculated  bv  the 
fol  owing  rule.  If  d  is  the  diameter  of  naked 
wire,  in  mi  s,  and  d  is  the  diameter,  in  mils,  of 
the  wire  when  covered,  then  the  resistance  per 
cubic  inch  of  the  coil  will  be: — 

960,700 

Ohms  per  cub.  inch  = 

d2  -(-  d2 

We  are  therefore  able  to  construct  a  wire  gauge 
and  amperage  table  which  will  enable  us  to  cal- 
culate read  ly  the  degree  to  which  a  given  coil 
will  warm  when  traversed  by  a  given  current,  or 
conversely  what  volume  of  coil  will  be  needed 
to  prod  te  the  requisite  circulation  of  current 
without  warming  hey  >nd  and  prescribed  excess. 


FOREIGN  NOTES  OF  INTEREST. 


An  Avoidable  Disaster. — On  November  15th 
last,  the  Grosvenor  Gallery  Central  Station,  be- 
longing to  the  London  Electric  Supply  Corpora- 
tion, was  comp'ete'y  destroied  by  fire.  The 
stat  on  was  left  in  charge  of  a  lineman  who, 
while  endeavormg  to  switch  off  a  converter, 
failed  to  firmly  fix  the  plug  between  the  two  ter- 
minals, which  caused  the  formation  of  an  arc. 
In  less  than  an  hour  the  fre  had  completed  its 
destructive  work,  and  the  station  was  in  ruins. 
The  instruments  and  converters  were  destroyed, 
and  many  customers  were  deprived  of  their  elec- 
tric l'ght  until  other  arrangements  could  be 
made.  The  blame  appears  to  be  primarily  with 
the  management  in  leaving  the  station  in  charge 
of  an  inexperienced  and  irresponsible  employe. 
This  experience,  though  costlv  to  the  operating 
company,  will  serve  as  a  who'esome  lesson  to 
others  operating  electric  light  stations  and 
plants,  and  stand  as  a  warning  of  the  danger  of 
leaving  such  plants  in  the  care  of  any  but  expe- 
rienced persons. 

*  The  watt  is  the  unit  of  rate  of  expenditure  of  energy,  and  is 
equal  to  ten  million  ergs  per  second,  or  to  i-746th  of  a  horse- 
power. A  current  of  one  ampere,  flowing  through  a  resistance 
of  one  ohm,  spends  energy  in  heating  at  the  rate  of  one  watt. 
One  watt  is  equivalent  to  4.2  calories  per  second,  of  heat.  That 
is  to  say  the  heat  developed  in  one  second,  by  expenditure  of 
energy  at  the  rate  of  one  watt,  would  suffice  to  warm  one 
gramme  of  water  through  4.2  (Centigrade)  degrees.  As  252 
calories  are  equal  10  one  British  (lb.  Fahrenheit)  unit  of  heat,  it 
follows  that  heat  emitted  at  the  rate  of  one  watt  would  suffice  to 
warm  17?^  pounds  of  water  one  degree  Fahrenheit  in  one  minute; 
or  one  British  unit  of  heat  equals  1,058  watt -seconds. 


The  Popp  Compressed  Air  Company  are  mak- 
ing everywhere  great  efforts  to  obtain  a  footing 
for  their  system  in  Austria-Hungary. 

The  London  County  Council  will  shortly  apply 
for  leave  to  bring  in  a  bill  for  the  regulation  and 
control — and,  if  need  be,  removal — of  overhead 
wires. 

M.  Fontaine  thinks  that  in  189 1  or  1892  the 
electric  lighting  in  Paris  will  require  for  its  pro- 
du  tion  motive  force  equal,  in  round  numbers  to 
32.000  horse-power. 

The  State  telephone  between  Stockholm  and 
Malmo  has  been  tested  with  satisfactory  results. 
This  is  a  very  important  installation  right  across 
the  broidest  part  of  Sweden  and  the  Swedish 
capital  is  now  in  telephonic  connection  with  the 
two  principal  towns  on  the  west  coast,  Gothen- 
burg (240  miles)  and  Malmo  (340  mdes). 

A  number  of  trains,  each  consisting  of  an 
electric  locomotive  and  three  carriages,  have 
been  running  regularly  for  some  days  on  the  City 
and  South  Li  ndon  Railway,  in  order  to  educate 
the  staff  in  the  working  of  the  electrical  plant, 
the  hvdiaulic  lifts,  and  other  matters  which  are 
peculiar  to  the  undertaking. 

Telegraphic  communication  between  Germany 
and  Italy  is  to  be  improved  by  the  construction 
of  a  third  line  between  the  two  capitals.  Its 
length  will  be  1,210  miles,  and  it  will  consist  of 
3mm.  bronze  wire,  According  to  the  Elektro- 
technische  Zeitschrift,  this  is  the  first  line  from 
Germanx  to  any  foreign  country  in  which  bronze 
wire  has  been  employed. 

The  Conseil  Municipal,  Paris,  have  nominated 
MM.  Masca't,  Poti-r,  Hospitalier,  Cochin,  and 
Lyon-Alemand  as  members  of  the  jury  which  is 
to  examine  the  electricity  meters  sent  in  to  com- 
pe'e  for  the  municipal  prize  of  ^400  offered  for 
the  meter  "giving  complete  satisfaction  and 
equilly  applicable  to  alternate  or  continuous 
currents," 

Several  Scandinavian  towns  have  lately  claim- 
ed the  honor  of  having  the  largest  number  of  tele- 
phones in  proportion  to  their  population  of  any 
town  in  Europe  or,  perhaps,  even  in  the  world. 
Ch'istiania  first  entered  the  list,  thinking  her 
2,600  suhscribers  out  of  140,000  inhabitants,  that 
is,  18  or  19  to  every  1. 000  inhabitants  was  at  the 
top  of  the  tr  e.  Stockholm  has,  however,  6,318 
tel-phone  subscribers  out  of  240,coo  inhabitants, 
or  26  subscribers  to  every  1.000  inhabitants,  but 
even  this  has  been  beaten  by  a  small  place. 
Ballnos,  which,  with  barely  1,000  inhabitants, 
has  52  telephone  subscribers. 

Concession  has  been  given  for  an  electric  rail- 
way in  Stockholm,  Sweden,  from  the  Gustaf 
Adolf  square  to  Djursholm,  and  another  has  al- 
ready been  taken  in  hand  between  Karlslund  and 
Orebro.  Electricity  is  aUo  likely  to  be  gradu- 
ally adopted  as  a  means  of  power  in  a  number  of 
industrial  establishments,  owing  to  the  many 
waterfalls  which  exist  in  Sweden.  At  some 
mines  in  the  Yormland  district  electricity  is 
about  to  supersede  steam.  There  is  a  waterfall 
at  some  10,000  feet  distance,  which  has  hitherto 
been  useless,  but  which  will  now  be  utilized,  and 
the  installation  will  also  comprise  one  for  elec- 
tric lisht  in  the  mines.  At  Ballnos,  Sweden,  a 
snmll  e'ectric  central  station  has  been  erected, 
the  water  of  the  Ljusnan  river  supplying  the 
power.  The  turbine  is  of  35  horsepower,  and 
the  dynamo  can  supply  current  to  400  16-candle 
lamps.  

Current  for  Incandescent  Lamps. — Results  of 
numerous  tests  show  that  for  the  16  candle 
power  lamp  an  average  electro-motive  force  of 
91  91  volts  and  a  current  of  .71  of  an  ampere, 
which  gives  4  07  watts  per  candle  power  as  the 
rate  of  working  found  to  be  the  most  efficient 
and  economical. 


THE    ELECTRIC    AGE. 


11 


CENTRAL  STATION  LIGHTING. 


Mr.  Charles  H.  Yeaman,  City  Electrical  En- 
gineer for  Liverpool,  England,  in  a  lecture  be- 
fore the  Liverpool  Engineering  Society  described 
the  various  sysiems  of  electric  lighting  now  in 
vogue  in  England  His  remarks  on  three  of 
the  most  prominent  stations  are  of  sufficient 
general  interest  to  warrant  their  reproduction 
here. 

Of  the  series  parallel  system  at  Hastings,  Mr. 
Yeaman  said  : 

"The  use  of  transformers  in  a  high  tension  cir- 
cuit is  to  allow  of  flexibility  and  remove  any  re- 
strictions t<>  supply  that  otherwise  wou  d  le  im- 
posed on  the  con.-umer  Ha  tings  is  an  exam- 
ple of  a  high  tension  system  without  transformers, 
which  has  been  working  most  succes  fully  since 
1881,  and  is  now  supplying  over  1,000  incan- 
descent lamps  of  8  C.  P  ami  3c  volt-,  the  lamps 
being  grouped  in  poallels  of  16.  This  station, 
prior  to  the  introduction  of  translormers,  con- 
stituted the  most  successiul  instance  ol  long  dis- 
tance distiibution,  not  merely  in  this  countiy, 
but  anywhere.  Brighton  started  also  as  a  series- 
parallel  supply,  but  has  latelv  been  altered  to 
Lowrie  Hali  al  ernat'  rs.  The  principal  feature 
which  strikes  one  at  Hasting  is  the  extreme  sim- 
plicity of  the  generating  plant.  The  mot  ve 
power  consists  of  two  40  H.  P.  Robey  engines 
and  boilers,  die  engines  being  belled  on  10  a 
counter  shaft  rather  below  the  level  of  the  dy- 
namo  platform,  and  from  which  the  five  "  Bmsh  " 
constant  current  dynamos  ae  driven  by  endless 
belts.  These  machines  give  2, coo  v>  Its  and  10 
amperes.  One  is  res<  rved  as  a  standby,  one  is 
used  for  the  arc  lamps  on  the  parace,  the  30  arcs 
of  2.000  C.  P.  loading  the  mach  ne  fairly  well  up. 
The  glow  lamps  are  used  in  hotels  and  private 
residences,  and  these  machines  are  run  on  the 
same  number  of  sepaiate  circuits.  The  current 
flowing  is  p'opoitional  10  that  required  by  each 
lamp,  multiplied  by  the  number  of  lamps  in 
pagallel,  and  the  pressure  is  equal  to  that  re- 
quired by  one  1-imp,  multiplied  by  the  number 
of  groups  in  series. 
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C  =  Current  for  one  lamp.  E  =  EM. 

E=  E.  M  K.     "        "  C  =  C  N. 

N  =  Number  of  lamps  in  parallel.  C  =  Total  E  M.F. 

M=       u  groups  in  series.  E  =  Total  current. 

The  principal  objection  to  a  constant  current 
supply  is  the  fact  that  individual  lamps  of  a 
group  are  dependent  on  their  ne  ghnors  of  the 
group,  and  no  economy  results  unless  the  group 
of  16  lamps  a'e  turned  off. 

There  are  in  Hastings  underground  circuits 
aggregating  20  miles  of  single  wire,  ^g  s'rand, 
double  G.  P.  and  braided,  drawn  into  4  inch 
cast  iron  pipes,  with  test  boxes  every  ico  yards. 
The  terminal  pressure  of  the  dynamo  is  regu- 
lated by  a  Brush  carbon  regulator,  which  main- 
tains the  current  constant  at  10  amperes,  and  in 
the  supply  circuit  is  placed  an  Ayrton  and 
Perry  ammeter.  The  general  method  is  to  make 
a  fixed  charge  per  annum,  which  is  settled  by 
agreement. 

The  machines  at  Hastings  are  simple  arc 
lighters,  and  give  a  current  of  10  amperes  suitable 
for  arc  lamps  ;  they  are  used  for  incandescent 
lighting  by  grouping  a  number  of  incandescent 
lamps  in  parallel,  so  that  they  absorb  the  10 
amp-res,  and  these  groups  are  then  treated  as 
single  arcs  might  be  by  being  placed  in  series, 
i.  e.,  one  after  the  other. 

The  three-wire  system,  as  operated  by  the  St. 
James  and  Pall  Mall  Company,  London,  is  de- 
scribed as  follows  : 

"The  three-wire  system  isone  attemptingto  do 
away  with  the  inter-dependence  of  the  individual 
lamps,  and  does  not  involve  transformers,  while 


it  retains  to  a  great  extent  the  advantages  of 
high  pressure.  In  this  system  the  number  of 
lamps  in  series  is  reduced  to  two,  and  the  groups 
in  parallel  are  increased.  Edison  in  America, 
and  Hopkinson  in  England,  have  improved  and 
perfected  the  system,  a.'iowing  each  lamp  lighted 
to  be  quite  uninfluenced  by  the  number  of  lamps 
alight  elsewhere  on  the  circuit.  The  piactue  is 
now  to  run  two  dynamos  of  equal  output — and 
voltage  in  series — and  between  the  positive 
(4~)  of  one  and  the  negative  ( — )  of  the  other,  to 
string  the  incandescents  in  series  of  two.  By 
this  means  the  pres>ure  is  double  that  of  the 
simple  parallel  system,  and  the  weight  of  copper 
required  is  only  one  founh  that  of  thetwo-wne 
network.  As,  however,  the  lamps  are  two  in 
series,  turning  out  one  lamp  would  also  ex- 
tinguish its  lellow.  To  avoid  this  a  neutral  wire 
or  equalizer  is  run  from  the  j  motion  of  the  two 
dynamos  to  the  middle  connection  of  the  groups 
of  lamps,  thus  rendering  each  lamp  independ- 
ent. 

The  finest  example  of  this  method  of  working 
is  the  new  station  of  the  Pall  Mai  and  St. 
James  Company  in  Mason  Yard,  Duke  street, 
St  James,  London.  The  boiler  room  and  dyna- 
mo room  have  been  dug  out  underneath  the 
yard,  and  a  three-story  fire-prool  building  of 
white  brick  is  earned  on  iron  girders  and  pillars 
in  the  centre.  The  station  is  lai  1  out  for  a  total 
capacity  of  2c, 000  16-C.  P.  lamps.  Six  Davey- 
Paxman  boilers  supply  steam  to  10  Willans  cen- 
tral valve  engines,  capable  of  developing  210 
H  P.  at  350  revolu  ions,  and  two  sma  ler  ones 
cap  ible  of  developing  80  H.P.  The  engines  are 
m  lunted  on  combination  bed-plates,  upi  n  the 
other  halves  of  which  the  field  magnets  and 
bearings  of  the  dynamos  are  supported,  the  ar- 
matures being  coupled  direct  to  the  engine 
shafts.  The  field  magnets  of  the  dynamos  are 
vertical,  with  poles  downwards,  and  supported 
by  brass  brackets  from  the  bed-plates  Regula- 
tion is  effected  by  in<erting  'esistance  into  the 
magnet  circuits,  which  are  shunts  on  the  main. 
The  generating  s-ts  are  arranged  on  two  rows 
of  six  each,  one  on  eith-r  sideof  a  central  gang- 
way towards  which  all  the  commutators  of  the 
dynamos  are  directed  The  connections  from 
the  dynamo?  pass  through  sut'ble  regulating 
and  safety  appliances  before  reaching  the  switch- 
board from  whence  the  three-wire  feeding  net- 
work is  supplied. 

The  underground  system  is  an  air  insulated 
culvert,  and  the  largest  main  consists  of  eight 
strips  of  copper  2  inches  wide  bv  o.  1  inch  thi>  k, 
forming  the  (-J-)  and  ( — )  leads,  while  the  neu- 
tral wire  is  formed  of  four  strips  the  same  size. 
The  strips  are  supported  by  porcelain  insulators, 
and  spaced  by  means  of  porcelain  jockeys,  the 
whole  being  carried  in  a  cast  iron  culvert.  This 
distributing  system  consists  of  a  complete  ring, 
fed  by  heavy  feeders,  and  with  radial  distribu- 
tors running  out  beyond  the  ring.  From  each 
feeding  point,  pilot  wires  run  back  to  the  sta- 
tion, so  that  the  pressure  at  each  point  can  be 
ascertained.  The  pressure  on  the  ring  main  is 
kept  constant  at  107  vol's,  and  houses  connected 
to  this  main  are  supplied  with  106  volt  lamps. 
Three  load  diagrams  taken  towards  the  end  of 
December,  1889,  give  evidence  of  the  very  high 
proportion  borne  by  the  mean  to  the  maximum 
demand." 

Mr.  Yeaman  gives  this  description  of  the  al- 
ternating transformer  system  used  at  West 
Brompton,  Glasgow  and  Bournemouth  : 

"The  model  station  on  the  alternating  system 
is  certainly  that  of  the  House-to  House  Company, 
Limited,  who,  basing  their  designs  on  what  had 
been  done  at  Brighton.  Hastings,  and  East- 
bourne, have  overcome  some  of  the  difficulties 
of  a  commercial  supply  with  a  periodic  current. 
Their  station  at  West  Brompton,  situate  as  some 
say  between  the  'quick  and  the  dead,' lies  be- 
tween the  Metropolitan  District  Railway  and  the 
London  and  Westminster  Cemetery,  with  a  front- 
age to  the  Richmond  Road.  The  completed  sta- 
tion will  contain  12  sets  of  plants,  each  capable 


of  supplying  4, coo  16-C.  P.  lamps,  the  engine  and 
boiler  room,  offices,  workshops,  testing  rooms, 
engine  and  drawing  offices,  taking  up  a  plot  of 
land,  470  feet  X  °°  fect-  Three  ol  the  sets  of 
plant  are  down  ;  and  although  powers  were  only 
obtained  in  October  last,  nearly  eight  miles  of 
underground  mains  have  been  laid,  and  current 
is  supplied  to  7,000  incandescent  lamps,  increas- 
ing by  500  per  week  on  its  circuits,  and  it  is  run- 
ning permanently  and  supplying  these  by  meter. 
Fowler's  horizontal  coupled  compound  engine, 
of  200  H.  P.  30-inch  stroke,  88  revolutions  per 
minute,  driven  by  seven  cotton  ropes,  \}/2  inch 
diameter,  from  a  14 -foot  flywheel,  a  Lowrie-Paiker 
dynamo,  with  fixed  armature  and  rotating  field 
magnets,  capable  of  mainta  ning  an  output  of 
100  units  at  a  speed  of  350  revolutions  per  min- 
ute. The  E.  M.F.  is  2,000  virtual  volts,  and  the 
periodicity  83.  The  revolving  field  magnets  are 
supplied  with  magnetizing  current  by  an  exciter 
driven  by  four  yx  inch  ropes  from  the  shaft  ol  the 
alternator.  This  is  a  series  wound  Eiwell-Parker 
continuous  current  machine  giving  8  am- 
peres. All  wires  are  brought  underground  to 
the  testing  room,  and  aie  brought  up  at  the  back 
of  the  switchboard,  so  that  it  is  impossible  to 
touch  the  high  tension  connections.  The 
switchboard  is  constructed  in  chinaware 
mounted  on  ebonite,  and  connection  between 
the  dynamos  and  mains  is  made  by  insertion  of 
the  connecting  block  with  four  brass  pegs.  Any 
circuit  can  be  connected  to  any  dynamo,  and  it 
is  impossible  to  short  circuit  a  machine,  by 
reason  of  the  distance  of  the  brass  pegs. 

The  regulation  of  the  dynamo  is  effected  to 
within  1  per  cent,  by  means  of  the  Lowrie-Hall 
regulator,  which  utilizes  the  thermal  effects  of 
the  current  as  a  means  of  maintaining  a  con- 
stant E  M.F.  across  the  terminals  of  the  alterna- 
tor. A  thin  wire  attached  at  its  extremities  and 
weighted  at  the  centre,  is  connected  across  one 
coil  of  the  armature  of  the  alternator,  and  by  its 
sag  allows  a  rocking  arm  to  make  contact  with 
one  or  other  of  two  tables  connected  to  the  two 
coils  of  the  variable  re-istance  fixtd  above  the 
wire  chamber.  The  liquid  resistance  is  in  shunt 
with  the  field  magneis  of  the  exciting  dynamo, 
and  bv  weakening  or  strengthening  iis  field 
varies  the  magnetizing  current  to  the  alternator, 
and,  therefore  the  pressure  acros-  its  terminals. 
This  current  at  2,000  viitual  volts  is  distributed 
underground  by  means  of  lead  covered  cables 
drawn  into  gas  pipes.  3,  4,  and  5  inches  diameter, 
with  j>int  boxes  at  suitable  intervals. 

The  mains  are  of  special  make,  being  Fowler- 
Wanng  cables,  manufactured  under  Tath*m's 
and  VVaring's  p dents.  The  insu  ation  is  the 
highest  yet  made  for  cables,  being  stated  as  over 
3,000  megohms  per  mile.  The  insuLtion  con- 
sists of  fine  braidings  saturated  wiih  a  patent 
solution,  and  the  cable  is  then  lead-covered,  and 
has  a  coating  of  hemp  over  ad.  The  cables  are 
made  in  five  standard  sizes  to  supply  2, coo, 
1,500,  1  000,  500  and  250  10-C  P  1  mps  at  a 
distance  of  1  mile.  The  largest  cable  of  this 
make  in  use  is  ?o-  These  cables  are  not  ex- 
clusively used  by  the  House-to-House  Com- 
pany but  have  been  found  to  be  the  most  satis- 
factory up  to  the  present.  It  is  somewhat 
curious  that  lead  covered  conductors  should  be 
found  so  satisfactory  for  use,  with  alternating 
currents,  in  this  country,  as  there  is  a  great  ten- 
dency for  a  spark  to  break  down  the  dielectric 
on  account  of  the  induced  currents  in  the  lead, 
and  in  America  elaborate  apparatus  is  inserted 
to  do  away  with  this  tendency.  The  cab'es 
were  also  used  to  carry  the  10,000  volts  that  Mr. 
Ferranti  proposes  to  use  to  convey  the  electrical 
energy  from  Deptford  to  London,  and  certainly 
these  have  been  the  only  cables  that  have  with- 
stood the  voltage  employed  by  the  London 
Electric  Supply  Corporation  for  any  time,  and 
though  they  subsequent  y  developed  faults,  the 
tension  was  phenomenal,  and  no  research  has  up 
to  the  present  demonst'ated  what  goes  on  when 
an  abnormal  pres-ure  is  employed. 

Before   reaching  the  switchhoard  the  current 
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has  t  pass  ihrough  a  high  tension  fuse  consist- 
ing  of  a  long  length  of  fine  copper  wire.  The 
ste  im  supply  to  the  engines  is  maintained  by  six 
Babcock-Wi  cox  water-tube  boilers,  capable  of 
evaporating  5  500  lbs.  of  water  per  hour,  and 
requiring  nut  more  than  1  lb.  of  best  Welsh  coal 
per  \z^2  lbs.  of  water  evaporated.  Working 
pressure.  150  lbs.  per  square  inch. 

The  secondary  generators  or  converters,  are 
coupled  in  parallel  on  the  high  tension  circuit, 
and  1  educe  the  high  pressure  from  2,000  virtual 
volts  in  the  primary,  to  100  virtual  volts  on  the 
secondary,  with  a  corresponding  increase  in  the 
amperage.  The  Lowrie  Hall  transformer  is  one 
of  the  ••core'  class,  that  is,  it  has  two  sets  of 
coils  and  one  core.  It  is  built  up  of  thn  iron 
plates,  each  plate  being  separately  insulated 
from  the  rest  to  prevent  eday  currents.  On  each 
of  the  individual  cores  a  primary  and  secondary 
coil  is  wound,  part  of  the  core  projecting  beyond 
the  coils  at  both  ends.  The  coiis  are  placed  side 
by  side,  and  the  plates  of  the  projecting  cores 
are  turned  over  alternately,  each  pair  ot  piates 
form>  a  closed  magnetic  circuit  insulated  from 
the  rest,  and  the  two  individual  cores  form  one 
endless  magnetic  circuit. 

One  of  the  principal  points  in  a  system  of 
public  supply  is  that  of  measurement  of  the 
quantity  of  electricity  supplied,  and  this  is  an 
esp-cially  difficult  problem  with  alternate  or  pe- 
riodic currents.  Messrs.  Lowrie,  Hall,  andKulle 
have  succeeded  in  utilizing  the  principle  of  Edi- 
son's chemical  meter  for  this  purpose,  by  insert- 
ing mio  the  lamp  circuit  an  electrolytic  vessel, 
and  cell  of  constant  electromotive  force,  which 
will  therefore  add  its  difference  of  potential  to 
one  phase,  and  subtract  it  from  the  reversed 
one,  thereby  creating  a  difference  in  the  total 
quantity  that  has  passed  round  the  circuit  posi- 
tively and  negatively.  The  equivalent  therefore 
is  obtained  of  a  continuous  current  of  an 
amount  proportional  to  the  number  of  lamps 
that  are  on  the  circuit,  and  the  quantity  of  metal 
lest  by  one  plate  and  gained  bv  the  other  meas- 
ures the  total  number  of  lamp  hours  or  Board  of 
Trade  uni.s. 

CONDUCTIVITY  OF  SOLUTIONS  OF 
CADMIUM  SALTS. 


Heir  F.  J.  Wershoven.  a  German  scientist,  has 
recently  been  examingthe  electrical  conductiv- 
ity of  aqueous  s  jlutions  of  the  cadmium  salts. 
The  flowing  resume"  of  some  of  the  results  of 
his  investigations  are  given  in  the  London  Elec- 
trical Review  : 

••Wershoven  undertook  the  study  of  solutions 
of  the  chloride,  bromide,  iodide,  nitrate,  and 
sulphate  of  cadmium,  also  of  potassium  cadmium 
oxi  1e  ;  these  were  examined  within  wide  limits 
of  concentration  and  temperature. 

It  was  found  that  the  temperature-coefficients 
of  all  these  salts  of  cadmium  approximated  very 
closely  in  extremely  dilute  solutions  to  2.3  per 
cent,  p-r  degree.  To  this  statement,  however, 
the  iodide  and  double  iodide  of  cadmium  are 
exceptions. 

The  variations  of  e'ectrical  conductivity  with 
the  var  ations  of  temperature  m^y,  in  the  case 
of  concentrated  solutions,  be  expressed  bv  a 
linear  equation  tor  the  chloride,  iodide  and  double 
iod  de  of  cadmium  :  an  equation  of  the  second 
de^ee  is,  however,  required,  in  order  to  exp" 
these  variations  in  the  case  of  the  other  salts  of 
cadmium. 

Gro'.rian's  figures  for  electrical  conductivity 
are  well  known,  and  have  been  very  generally 
relied  upon,  but  Wershoven  fails  to  confirm  them, 
and  is  of  opinion  that  they  must  not  be  so  im- 
plicitly trusted  as  they  have  been.  He  finds  that 
there  is  sometimes  so  laree  a  difference  as  10  per 
cent  between  his  results  and  Grotrian's  numbers, 
and  suggests  that  possibly  the  preparations  used 
by  the  latter  were  not  in  a  sufficient  state  of  puritv. 
Wershoven  enters  into  a  long  discussion  of  the 
results  with  respect  to  molecular  conductivity, 
the  rate  of  transference  of  the  ions,  and  the  sup- 
posed complexity  of  the  salt  molecules.     This  is 


not  capable  of  useful  abstraciion  for  our  readers  : 
we  therefore  merely  give  the  conclusions  airived 
at. 

Arrhenius  held  that  in  the  case  of  cadmium 
nitrate  the  inactive  molecules  are  not  complex, 
but  that  in  the  other  sa  ts  of  this  metal  they  do 
possess  a  certain  degree  of  comp'exity.  This 
view  is  supported  by  Wershoven,  who  finds  it  to 
agree  with  the  results  deduced  from  his  own  ex- 
periments. 

Combined  with  the  well-known  values  of 
Kohlrausch  for  the  speed  of  migration  of  the 
anions  (a),  chlorine  (b),  bromium  (c),  iodine, 
and  (</)  the  radicle  NO, ,  the  numbers  obtained 
for  extreme  states  of  dilution  give  the  following 
speeds  of  the  cadmium  ion  : — 

For  (a)  speed   =  40. : 

"   (*)      "      =  50.9  L      Mean  =  s:i 

"  (0     "     =  49.3  !     Mean    5 

"  V)      "       =  53-7  J 
The  speeds  of  other  ions  expressed  in  the  same 
units  are  for  the  following  bivalent  metals  : 

Barium  :  speed =      51 

Zinc:  "     =      51 

Magnesium:      "     =      53 

During  the  course  of  his  investigation  Wer- 
shoven found  that  a  freshly  platinized  platinum 
electrode,  when  immersed  in  a  solution  of  iodide 
of  potassium,  had  the  effect  of  coloring  the  so- 
lution at  first  yellow,  and  then,  in  a  few  minutes, 
pink. 

This  interesting  result  is  not,  as  might  per- 
haps be  reasonably  supposed,  due  to  the  libera- 
tion of  iodme,  for  Wershoven  could  not  obtain 
the  characteristic  blue  colonzation  with  the  usual 
starch-paste  te>L  He  considers  that  it  is  ac- 
counted for  by  the  formation  of  platinum  tetri- 
odide,  which  dissolves  in  the  solution  of  potas- 
sium iodide.  The  reaction  seems  capable  of  ex- 
pression by  the  following  equation  : 

PtCl  -f  4  KI  =  Pt4  +  4  KC1. 

In  order  to  obtain  this  effrctitis  not  necessary 
to  previously  immerse  the  platinum  e'ectrode  in 
a  solution  of  platinum  chloride;  hydrochloric 
acid  alone  effects  the  reaction  which  indeed  may 
be  used  as  a  most  delicate  test  for  this  acid  :  it 
will  even  give  results  when  the  usual  reagent  ni- 
trate of  silver  gives  no  turbidity  whatever. 

In  applying  this  test,  Wershoven  recommends 
thy  following  method  of  procedure  : 

The  freshly  platinized  electrode  is  washed  in 
distilled  water  and  then  dipped  repeatedly  into 
potassium  iodide  solution  until  it  no  longer  pro- 
duces any  pink  coloration.  It  is  then  thor- 
oughly washed  with  aqueous  alcohol,  then  with 
distilled  water,  after  which  it  is  placed  for  some 
time  in  the  solution  which  is  suspected  of  con- 
taining hydrochloric  acid.  The  electrode  is 
again  subjected  to  careful  washing  with  water 
and  then  immersed  in  a  dilute  solution  of  potas- 
sium iodide.  After  a  little  while  the  pink  color 
will  appear.  Neither  ordinary  chloride  nor  hy- 
drobromic  or  other  acid  give  the  coloration,  so 
the  test  is  quite  unique 

ELECTRICAL  BOOKS. 


The  Elements  of  Electric  Lighting.  By  Philip 
Atkinson,  A.  M.,  Ph.  D.  26c  pages;  104  il- 
lustrations.     $1.50. 

Th'S  is  an  exce'lent  book  and  includes  chap- 
ters on  Electric  Generation,  Measurement, 
Storage  and  D.stnbution. 

Electricity  in  Daily  Life.      $3  00. 

I ':.  s  book  is  just  published  and  is  the  be:t  of 
its  kind  ever  produced.  It  includes  chapters 
as  follows  :  "  Electricity  in  the  Service  of  Man," 
by  Prof.  C.  F.  Brackett.  of  Princeton  College ; 
"The  Electric  Motor  and  its  Applications,"  by 
F.  L  Pope  :  ,:  The  Electric  Railway  of  To-day.  ' 
by  Joseph  Wetzler  ;  "Electricity  in  Lighting,  ' 
by  Henry  Morton,  president  Stevens  Institute, 
Hoboken,  N.  J.  ;  "The  Telegraph  of  To-dav, 
by  Charles  L.  Bucki  gham  ;  'The  Makirgand 
Laying  of  a  Cable. "  by  Herbert  Laws  Webb  : 


■"  Electricity  in  Naval  Waifare,"   by  Litut  Wal- 
ter P.  Hughes,  U.  S.  N.  ;    "Electricity  in  Land 
Warfare,    by   1st.    Lieut  John  Millis,  U.  S.  A.  ; 
"  Electricity  in  the  Hi  usehold.''  by  A.  E.  Ken- 
nelly,  and  "  Electricitvin  Relation  to  the  Human 
Body.'  by  Dr.  M.  Allen  Starr. 
A,    B,    C,    of  Electricity.      An   explanation    of 
the  various    ways  electricity   may  be  gene- 
rated and   usefully   app  ied.     By  William  H. 
Meadowcroft.     Cloth,  108   pages,  35  illustra- 
tions.    50  cents. 
Bell  Hangers  Hand-Book.     By  F.  B.  Badt.    Flex- 
ible  cloth    binding.      106   pages,  97    illustra- 
tions.    $i.co. 

The  name  of  this  book  is  unfortunately  too 
narrow  in  application.  The  book  gives  com- 
plete informa  ijn  on  batteries,  of  the  ciffertnt 
kinds,  uses  and  method  of  application  to  differ- 
ent classes  of  work  ;  bell  work,  including  fire 
alarms,  annunciators,  etc.,  and  a  good  deal  of 
instruction  about  electrical  things  in  general. 
Lnduction  Coils,  How   Made  and  Used.     By  Dyer. 

B  >ards.     50  cents. 
The  Electric  Motor  and  its  Applications.      By  Mar- 
tin and  Wetzler.     Second   edition  ;  292    large 
quarto  pages,  316  illustrations.     $3.00. 
This  is  the   only  complete  and   reliable  work 
on  this  important  and  interesting  subject.  aDd  is 
brought  up  to  date.     The  second  edition  has  four 
newly  added  chapters   covering  American    and 
European  motors,  alternating   current   motors, 
and  the  pyro  magnetic  motor.    Anyone  interest- 
ed in   electric  railway   progress  will   find   this 
work  very  valuable. 

Dictionary  of  Electrical  Words,  Terms  and  Phrases. 
Bv  Edwin  J.  Houston.  656  pages,  397  illus- 
ions.    $2.50. 

This  book  is  virtually  an  electrical  cyclope- 
dia, and  was  compiled  after  great  research  and 
labor.  It  includes  nearly  2,500  distinct  words, 
terms  or  phrases.  It  is  the  most  complete  work 
of  the  kind  in  existence  and  has  filled  a  long  felt 
want.  One  possessing  a  copy  of  this  book  need 
not  remain  in  ignorance  concerning  anything 
pertaining  to  electricity. 

Principles  of  Dynamo  Electric  Machines.  By  Carl 
Hering.  279  piges,  59  illustrations.  $2.50. 
This  book  gives  practical  directions  for  design- 
ing and  constructing  dynamos.  An  appendix 
contains  several  articles  on  allied  subjects,  and 
a  Table  of  Equivalents  of  Units  of  Measure- 
ments. 

Practical  Lnformation  for  Telephonists.  By  T.  D. 
Lockwood.  192  pages.  $1.00. 
Mr.  Lockwood  is  entirely  qualified  to  give  the 
information  contained  in  this  book,  and  he  does 
it  in  a  manner  that  is  as  interesting  as  it  is  va  u- 
able.  Everyone  interested  in  the  telephone  ser- 
vice should  study  this  book,  as  it  is  full  of 
matter,  some  of  which  at  least  will  be  new  to 
everyone,  however  familiar  he  may  be  with  the 
telephone. 

Elementary  Treatise  on  Eleciric  Batteries.  By  Al- 
fred Niaudet.  Translated  from  the  French  by 
L.  M.  Fishback.     266  pages,  55  illustrations. 

T7ie  GahJ'.ometer  and  its  Uses.  By  C.  H.  Has- 
kins.  Third  edition ;  74  pages,  illustrated. 
Si.c:.  A  manual  for  Electricians  and  Stu- 
dents. 

This  is  an  invaluable  work  for  any  one  whose 
duties  require  the  use  of  this  verv  important  in- 
strument 

For  sale  by  The  Electric  Age  Publishing  Co., 
World  Building,  New  York 
Send  for  our  catalogue  of  books. 


Platinum. — The  principal  source  of  ihe  supply 
of  platinum  is  from  the  Ural  Mountains,  but  it 
has  also  been  found  in  the  provinces  of  Choco, 
and  Barhacos.  New  Granada,  and  in  Brazil.  It 
is  also  found  in  San  Domingo,  on  the  i?land  of 
Borneo,  in  Honduras,  among  the  sands  of  the 
Rhine,  and  in  the  County  of  Wicklow,  Ireland. 
The  metal  is  also  met  with  in  Ca'ifornia,  at 
Rogue  River.  Ore.,  in  Rutherford  County,  N.  C, 
and  in  Canada.  Nearly  all  native  platinum  is 
more  or  less  magnetic. 


THE    ELECTRIC    AGE. 


13 


NEW   METHOD   OF   MAKING    JOINTS    IN 
WIRE  CONDUITS. 


WESTERN  NOTES. 


The  superiority  of  the  Interior  Conduit  System, 
not  only  for  all  classes  of  electric  light  wiring,  but 
for  electric  bell  and  annunciator  wiring  as  well, 
over  all  other  known  methods,  has  been  demon- 
strated and  is  now  universally  conceded. 

The  Interior  Conduit  and  Insulation  Company, 
the  pioneers  and  sole  manufacturers  of  interior 
conduits,  are  continually  striving  to  simplify  the 
constructionary  methods  of  their  admirable  system, 
and  to  cheapen  the  cost  of  their  goods.  One  of  the 
most  striking  examples  of  their  energies  in  this 
direction  is  to  be  found  in  their  new  coupling  or 
joint,  which  we  illustrate  herewith. 


INTERIOR    CONDUIT   AND     INSULATION    COMPANY  S    NEW 
JOINT. 

The  greatest  amount  of  labor  expended  in  the 
installation  of  the  system  is  upon  the  most  vital 
point  of  the  whole,  that  is  upon  the  joint  or  coup- 
ling. 

The  methods  heretofore  employed  for  making 
joints  have  been  found  satisfactory,  but  in  order  to 
insure  perfect  work  great  care  had  to  be  exercised 
on  the  part  of  the  workman,  and  it  is  with  the 
idea  of  remedying  this  that  the  new  coupling  has 
been  designed  and  placed  upon  the  market. 

The  new  joint  will  supplant  and  entirely  dispense 
with  the  use  of  the  threading  tool,  threaded  coup- 
ling and  cementing  compound.  The  sleeve  is 
made  of  soft  galvanized  iron  and  being  of  a  slightly 
larger  diameter  than  the  tube  itself  fits  snugly  upon 
it.     The  tool,  which  is  made  in  the  form  of  a  pair 


PLIERS    USED    IN    MAKING    JOINTS. 

of  pliers,  serves  to  press  the  two  slight  corrugations 
upon  the  outside  of  both  halves  of  the  sleeve  and 
into  the  body  of  tube,  but  does  not  in  the  least 
injure  the  latter  or  alter  its  internal  diameter  at  that 
point.  Joints  so  made  are  impervious  to  moisture 
and  have  great  strength. 

By  the  new  method  joints  may  be  made  upon 
the  floor  or  bench  and  the  lengths  of  tubing  lifted 
with  safety  to  the  wall  or  ceiling  without  fear  of 
straining  or  opening  the  joints.  It  is  confidently 
believed  that  the  new  tool  is  destined  to  become 
an  important  factor  of  every  wireman's  kit  of  tools. 

Heating  Effect. — There  is  no  difference  in 
the  heating  effect  between  a  continuous  and  an 
alternating  current. 


BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

IOOI  OPERA  HOUSE  BLOCK, 

Chicago,  111.,  Dec.  n,  1890. 

Capt.  W.  L.  Candee,  of  New  York,  spent  a 
few  days  in  Chicago  this  week. 

The  Hercules  Electric  Company  has  been 
formed  in  Chicago  to  manufacture  and  deal  in 
galvanic  and  electrical  apparatus.  Capital  siock, 
$25,000.  Incorporators:  Calvin  N  Souther, 
Phineas  L.  Hanscom  and  Hiram  F.  Smiley. 

The  Brotherhood  of  Electrical  Mechanics  has 
been  incorporated  at  Chicago  for  the  pre  motion 
of  benevolence  and  social  intercourse.  Trus- 
tees :  James  O'Brien,  Harry  Wallace,  Sam  Grim- 
blot  and  others. 

The  Bear  Magneto  Electric  Company  has 
been  formed  at  Chicago.  Capital  stock,  $3,000- 
000 ;  for  manufacturing  and  to  do  a  general 
light,  heat  and  power  business.  Incorporator  : 
Simeon  J.  M.  Bear,  William  R.  Nonhway  and 
Franklin  Bibcock. 

Mr  Charles  G.  Armstrong,  who  has  occupied 
the  position  of  assistant  manager  of  the  Great 
Western  Electric  Supply  Company,  has  severed 
his  connection  with  that  company,  and  it  is  ru- 
mored will  be  associated  with  Mr.  Geo.  Cutter  in 
the  supply  business.  Mr.  Armstrong  has  just 
placed  several  of  the  elevator  signals,  of  which 
he  is  the  inventor,  in  the  Auditorium  building. 

The  Central  Electric  Company  are  making 
some  changes  in  their  offices  which  will  add 
greatly  to  the  beauty  and  convenience  of  their 
commodious  quarters.  The  main  partition  will 
be  moved  back  and  some  desks  be  placed  within 
a  railing  outside  in  the  main  salesroom.  The 
main  office  will  be  sundivided  into  two  smaller 
ones,  making  the  offices  of  the  heads  of  the 
house  a  little  more  private  and  retired. 

The  storage  battery  car  equipped  with  the 
Edco  system,  which  was  mentioned  in  this 
column  some  weeks  ago,  is  making  regular  trips 
on  one  of  the  north  side  lines  in  this  city,  and 
seemingly  giving  the  best  of  satisfaction.  Mr. 
Hood,  the  general  agent  of  this  system  in  Chi- 
cago, is  much  pleased  with  h  s  car.  He  has  just 
put  in  a  handsome  plant  in  his  offices  in  the 
Grand  Pacific  hotel,  consisting  of  27  storage  cells 
and  5  counter  electro-motive  cells.  These  will 
operate  40  sixteen  candle  power  lamps  which 
will  be  used  for  lighting  the  offices  and  for  exhi- 
bition purposes.  The  electro-motive  force  of 
the  battery  is  50  volts,  and  the  capacity  300  am- 
pere hours. 

Mr.  W.  B.  Knight,  the  well-known  consulting 
engineer  of  Kansas  City,  Mo.,  met  with  a  very 
serious  accident  on  December  4th.  The  Chi- 
cago and  Alton  train,  in  which  h.  was  en  route 
for  Kansas  City,  was  crashed  into  near  Jackson- 
ville,  III,  by  a  Wabash  freight  train,  the  two  roads 
crossing  at  this  point.  The  sleeper  in  which 
Mr.  Knight  was,  was  cut  clean  in  two,  and  Mr. 
Knight  was  badly  scalded  by  escaping  steam. 
He  died  on  December  6th.  Mr.  Knight  was 
general  engineer  of  the  belt  line  of  Kansas  City, 
and  was  also  general  manager  of  the  Patton  Motor 
Manufacturing  Company  of  this  city.  He  was 
connected  in  some  capacity  with  a  number  of 
the  railway  and  street  railway  lines  of  this  coun- 
try, and  was  very  widely  known. 

Rubber  goods  for  electrical  purposes,  are 
steadily  becoming  more  numerous,  so  that  it  is 
fitting  that  the  large  rubber  manufacturers  should 
pay  due  attention  to  this  class  of  goods.  Not 
only  do  some  of  the  largest  firms  have  their 
agents  who  cater  to  the  electrical  trade,  but  the 
Revere  Rubber  Co.  has  gone  a  step  farther  and 
established  a  general  Western  agency  fonts  elec- 
trical department.  This  will  be  in  charge  of 
George  Cutter,  who  will  not  only  supply  any 
standard  forms  of  electrical  rubber  wares,  but 
will  also  design  new  forms  of  rubber  pieced  for 


use  in  connection  with  any  electrical  appliances 
for  which  this  material  forms  a  suitable  insula- 
tion. The  Revere  Rubber  Co.,  has  long  been 
known  as  extensive  manufacturers  of  high  class 
rubber  goods,  so  that  the  quality  ot  its  wares 
needs  no  comment.  Couple  this  fact  with  the 
experience  of  George  Cutier  in  making,  repair- 
ing and  handling  electrical  goods  and  it  lodows 
that  thorough  insulation  may  be  exp'Cted  from 
such  devices  as  are  supplied  wi.h  their  pans 
through  his  agency.  F.   M.   1. 

ELECTRICITY  IN  MINES. 


In  the  discussion  fol  owing  the  reading  of  the 
paper  of  Mr.  E.  F.  Browne,  before  the  Chicago 
Electric  Club  at  its  meeiing  a  couple  of  wetks 
ago,  some  interesting  facts  wore  developed.  The 
subject  of  the  paper,  as  will  be  remembered, 
was  "Electiicity  in  Mines  and  the  Proposed 
Mining  and  Electrical  Display  at  the  World's 
Fair. " 

Mr.  F.  B.  Badt  stated  that  the  mining  depart- 
ment of  the  Thomson-Houston  Company,  with 
which  he  is  connected,  is  at  present  construct- 
ing for  mines  a  pump  in  connection  with  an  elec- 
tric motor  which  will  pun  p  500  gallons  pt-r  min- 
ute against  a  head  of  1,500  feet.  He  had  re- 
cently figured  out  how  many  horse  power  would 
be  required  in  the  electric  motor,  and  found  it 
will  be  in  the  neighboihood  ol  260  to  pump  500 
gallons  per  minute  against  1,500  feet  pressure, 
about  650  pounds  per  square  inch  In  a  pump 
there  are  quite  a  number  of  parts  that  cannot 
stand  aver>  high  pressure  unless  they  are  prop- 
erly built ;  and  as  a  matter  of  fact  there  are  not 
many  pump  builders  in  the  United  Slates  today 
who  are  willing  to  build  such  a  pump  and  guar- 
antee it. 

Mr.  Browne,  continued  Mr.  Badt,  very  prop- 
erly remarked  al>o  that  the  electdc  hoi.-t — and 
we  might  say  electric  elevator,  whk his  nothing 
but  a  host — is  not  quite  what  it  ought  to  be,  foi 
the  reason  that  too  much  gearing  is  required  to 
transmit  the  fast  rotary  motion  to  the  drum  ol 
the  hoist  or  elevator.  He  did  not  know  whethei 
Mr.  Browne  has  heard  about  it,  but  electricians 
have  been  hard  at  work  for  over  a  year  to  con 
struct  what  we  call  amuhipolar  motor  which  will 
run  at  a  very  slow  rate  of  speed  with  direct 
gearing  to  the  drum 

Mr.  Bain  stated  that  he  had  noticed  that  in 
very  dry  mines  where  the  dust  flies  the  insula- 
tion is  as  hard  to  keep  Up  as  it  is  in  a  damp  one. 
In  fact  he  would  rather  put  a  circuit  in  a  wei 
than  a  dry  mine.  Coal  dust  is  a  very  good  con 
ductor.  In  putting  in  electric  loci  motives  for 
hauling  coal  they  always  use  a  metallic  circuit. 
He  did  not  believe  it  would  be  possible  to  use 
the  ground  for  either  machines  or  for  the  motor 
cars. 

AMERICAN    INSTITUTE  OF  ELECTRICAL 
ENGINEERS. 

The  52d  meeting  of  the  American  Institute  ol 
Electrical  Engineers  will  be  held  at  8  p.  m.,  De- 
cember 16th,  at  the  rooms  of  the  insiitute,  No. 
12  West  31st  street,  Mr.  A.  E.  Kennel  y  will 
read  a  note  on  'Inductance  and  its  proposed 
Unit,  the  'Henry.'" 

The  p-rfected  gramophone  will  also,  on  this 
occasion,  be  public  y  exhibi  ed  for  the  first  time 
in  this  city  and  carefully  explained  by  its  in- 
ventor. Mr.  Emile  Berliner,  accompanied  by 
various  reproductions  of  sound  records,  and 
the  taking  of  new  ones.  An  experiment  will 
also  be  made  showing  the  nature  of  the  etching 
ground  on  which  the  record  is  secured. 

The  53d  meeiing  of  the  insiitute  will  be  held 
at  the  same  hour  and  place,  January  20th,  1891. 

Electric  Railway  Contracts. — The  Short  Elec- 
tric Railway  Company  of  Cleveland.  Ohio,  have 
the  following  contracts  for  the  first  ten  days  in 
December :  Pittsburgh  and  Birmingham  Trac- 
tion Co.,  Pittsbuigh,  Pa  ;  Br  adway  and  Nrw- 
burgh  Street  Railway  Co  ,  Cleveland,  Ohio ; 
Jamestown  Street  Railway  Co.,  Jamestown,  N.  Y, 
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EASTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE, 

74    FEDERAL    STREIT. 

Boston,  Dec    n,  1890. 

The  Hyde  Park  Electric  Company  hare  added 
50-light  arc  machine  to  their  plant. 

The  electric  power  plant  which  the  Honatuck 
Ik  Co.  has  bren  building  at  Leeds,  Mass.,  for 
inning  motors  in  their  mills,  is  now  in  running 
rder. 

The  Bell  telephone  directors  hare  declared 
e  us'ial  quarterly  dividend  of  $3  per  share, 
ivable  January  15th,  to  stockholders  on  record 
ecember  31st. 

The  Tramway  Construction  Company  has 
jen  formed  in  New  Haven,  Conn.,  with  a  capi- 
1  stock  of  S20,oco,  to  construct  railways  in  the 
istern  part  of  that  State.  E.  P.  Shaw,  of  New- 
lryport,  Mass.,  and  S.  Harris^  n  Wagner  and 
■ank  H.  Kelley,  of  New  Haven,  are  directors. 

E  ectric  lights  are  largely  used  in  this  city  as 
mr-ans  of  decoration.  Houghton  and  Dutton 
ive  again  as  they  did  at  the  time  of  the  Na- 
anal  Convention,  used  electric  lights  for 
jcorative  purposes.  This  time  536  sixteen 
ndle  lights  are  used,  172  of  which  are  bright 
)lo  s,  the  rest  white. 

The  selectmen  of  Beverly  have  just  decided 
at  the  Naumkeag  Street  Railway  Company  can 
)t  put  in  an  overhead  electric  system  into 
everlv,  ar.d  now  a  movement  is  on  loot  at 
;verly  Farms  in  the  form  of  a  pet  t  on,  which  will 
k  the  selectmen,  to  allow  the  Naumkeag  road 
extend  and  equip  its  line  with  electricity  from 
ever  ly  Cove  to  the  Farms. 

The  Massachusetts  Electric  Engineers  and 
echanics  Association  will  hold  a  ball  at  Odd 
ellows  Ha  1.  Thursday  evening.  January  29. 
(91.  The  hall  will  be  elaborately  decorated 
id  will  be  illuminated  by  a  large  number  of 
candescent  lights,  furnished  for  the  occasion 
r  the  courtesy  of  the  Edison  Electric  llluminat- 
g  Company. 

The  Union  Electric  Lighting  Company  which 
rnishes  the  town  of  Franklin  with  electric 
jht,  has  made  a  change,  and  it  is  now  under- 
ood  to  be  under  control  of  the  Thomson-Hous- 
n  Company.  M.  W.  Turner,  who  has  been 
easurer,  has  so'd  his  interest,  and  W.  A.  Carey 
3W  fills  his  position.  H.  \V.  Burgett  remains 
•esident  of  the  company  and  a  small  portion 
:  the  stock  is  retained  in  town 

In  the  common  council  of  Providence,  De- 
:mber  8,  the  ordinance  permitting  the  L'nion 
.  R.  Co.  to  equip  two  of  its  street  car  lines 
ith  the  single  irolley  overhead  system  of  elec- 
ic  pr>pu  sion  came  to  a  vote.  There  had  been 
Hisiderable  opp  sition  in  the  hearings,  and 
)th  opponents  and  proponents  have  sent  in  pe- 
lions  representing  several  millions  each  of  tax- 
ale  property.  After  considerable  discussion 
ie  ordinance  was  defeated — 23  to  13. 

Some  dissatisfaction  having  been  expressed 
r  the  people  of  Newton  with  the  police  signal 
:rvice  the  board  of  aldermen  appointed  a  com- 
ittee  to  inve-iigate  the  cause.  Their  report 
as  \ery  satisfactory  fcr  the  Gamewell  Com- 
my,  the  committee  deciding  that  the  work  had 
;en  done  in  a  thorough  manner  and  that  the 
st'uments  were  in  every  way  satisfactory,  in- 
lligent  care  being  all  that  was  necessan  to  the 
tccessful  working  of  the  system 

Joseph  T.  Savward  who  has  been  identified 
ith  the  telegraph  business  for  nearly  a  quarter 
'  a  century,  and  for  many  vears  prior  to  his  re- 
jnation,  owing  to  ill  health,  last  September, 
as  manager  of  the  Gold  and  Stock  Te'egraph 
Dmpany's  central  office  in  the  old  Board  of 
ra1<-  building;  on  State  street  and  at  35  Con- 
vss  street,  lied  at  his  home  on  Fer  in  street, 
barlestown,  Saturday,  December  6.     He  was  a 


member  of  the  Ancient  Order  of  United  Work- 
men and  of  the  Telegraphers'  Mutual  Benefit 
Association,  and  leaves  a  widow  and  five  chil- 
dren. 

The  New  England  Telephone  -nd  Telegraph 
Company  have  erected  an  iron  bridge  across 
Franklin  strett,  connecting  the  buildings  40  and 
50  Peirl  street.  The  bridge  is  90  feet  above  the 
ground,  and  will  be  used  by  the  workmen  to 
draw  cables  across,  and  as  a  foot  passage  in  the 
work  of  construction  made  neces-ary  by  the  re- 
moval of  the  company  to  their  new  building,  cor- 
ner of  Oliver  and  Milk  streets.  The  company 
do  not  expect  to  be  in  their  new  quarters  before 
March. 

The  annual  meeting  of  the  Merrimac  Valley 
Railway  was  held  in  Lawrence  last  Tuesday 
afternoon.  W.  B.  Ferguson  of  Maiden  was 
chosen  president.  The  report  of  the  treasurer 
showed  the  gross  income  for  the  year  ending 
September  1st,  189c,  $80,000  in  round  numbeis, 
operating  expenses  $65,000,  and  that  dividends 
amounting  to  $6,400  had  been  paid.  The  di- 
rectors took  no  action  on  the  action  of  the 
selectmen  of  N.  Andover,  who  demanded  that 
the  company  light  the  streets  of  the  town  in 
case  they  are  allowed  to  use  electricity  as  a 
motive  power. 

An  electric  company,  known  as  the  Vermont 
Electric  Co.,  has  just  been  organized  in  Burling- 
ton, Vt.  The  charter  secured  by  the  incorpora- 
tors is  an  unusual  one,  and  met  with  great  op- 
position in  the  State  Legislature.  It  has  valu- 
able privileges,  under  which  the  company  will 
soon  begin  to  operate.  One  of  these  is  the  de- 
velopment of  the  property  known  as  the  gorge, 
near  the  twin  railroad  bridges,  just  above 
Wmooski  village,  and  the  transmission  electri- 
cally of  this  immense  water-power  to  Burlington, 
to  be  used  in  driving  all  kinds  of  machinery. 
This  is  no  experimental  work.  A  new  industry 
on  a  broad  and  permanent  foundation  has  been 
inaugurated  in  the  establishment  of  plants  for 
the  generating  and  transmission  of  power  for 
general  use  and  sale  in  all  units  from  an  eighth- 
horse  power  upward,  and  for  short  or  long  dis- 
tance transmission  from  half  a  mile  to  20  miles. 
It  has  been  voted  to  increase  the  capital  stock  to 
§100,000.  W.  J.  P. 


NEW  CORPORATIONS. 


Batesville  Water  and  Electric  LightCompany, 
Batesville.    Ark.,  capital,  Sioo.coo. 

Fuller  Watchman  s  Electrical  Detector  Com- 
pany, Chicago,  111.,  capital,  $200,000,  for  the 
manufacture  of  electrical  machineiy  and  applian 
ces  to  manufacture  the  detector. 

American  Conduit  and  Traction  Co.,  Chicago, 
111,  capital,  $1,000,000;  for  the  manufacture  of 
electrical  conduits.  tra<  tion  devices,  etc. 

Dona  dson  Macrae  Electric  Co.,  Baltimore, 
Md.,  capital,  S20  000 ;  for  the  manufacture  of 
electrical  machinery. 

Lincoln  and  Lake  Park  Electric  Railway  Co., 
Lincoln,  Neb. .capital  $250,000:  to  construct 
an  electric  road  to  Biglow  Park. 

Findlay  Klectric  Light  and  Power  Co.,  Findlay, 
Ohio:  capital,  $150,000. 

Bellefontaine  Electric  Light  and  Power  Co., 
Bellefontaine,   Ohio  ;  capital,  $25  oco. 

Owens  Manufacturing  Co. ,  Milwaukee,  Wis.: 
capital  $6,000,  for  lhe  manufacture  of  electr.c 
light  and  gas  fixtures. 


ELECTRIC  RAILWAY  NOTES. 


The  Short  Electiic  Railway  Company,  of  Cle- 
veland. Ohio,  during  the  month  of  November 
put  into  operation  two  electric  railways,  viz : — 
The  Rochester  Railway.  Rochester,  N.  V.,  with 
a  mileage  55  miles  and  with  2co  cars:  the 
Watervl  ei  Turnpike  Railway,  Albany,  N.  Y. ,  15 
miles  with  16  cars. 


ELECTRIC  LIGHT  NOTES. 

The  electric  light  plant  at  Wilmerding,  Pa., 
the  new  town  near  Pittsburg,  where  the  Westing- 
house  airbrake  works  are  located,  is  now  being 
increased  from  a  capacity  of  1,500  to  2,000 
lights. 

The  electric  light  plant  on  the  new  steamer 
"  Spree, "  of  the  North  German  Lloyd  Company, 
consists  of  four  dynamos,  each  with  a  capacity 
of  350  incandescent  lamps.  The  entire  light  of 
the  ship  is  done  by  electricity. 

Since  the  first  of  December  the  Westing- 
house  Electric  and  Manufacturing  Company 
has  received  contracts  for  alternating  current 
electric  lighting  apparatus  for  a  capacity  of 
5.650  incandescent  and  120  arc  lights.  Olean, 
N.  Y.,  has  contracted  for  an  increase  of  its 
plant,  and  when  the  new  apparatus  has  been 
installed  the  plant  will  have  1,400  incandescent 
lamps  capacity. 

The  Pennsylvania  railroad  company  is  rapidly 
increasing  the  number  of  electric  light  p  ants 
along  its  lines,  where  a  good  light  is  of  the 
greatest  consequence  and  advantage  to  the  rail- 
road. Some  time  ago  the  Westinghouse  Elec- 
tric and  Manuftcturing  Company  installed  a 
plant  of  its  alternating  current  arc  light  ap- 
paratus at  the  Altoona  shops.  The  operation  of 
that  system  has  given  such  satisfaction  that  the 
railroad  management  lately  decided  to  have  a 
similar  plant  put  up  at  Wall  station,  which  is  one 
of  the  most  important  points  on  the  entire 
Pennsylvania  railroad  system.  The  plant  will 
have  a  capacity  of  120  arc  lamps. 

The  alternating  current  electric  lighting  plant 
of  the  Missouri  Electric  Light  and  Power  Co  , 
in  St.  Louis,  Mo  ,  has  grown  so  rapidly  that  it 
has  now  become  one  of  the  largest  central  sta- 
tion plants  of  alternating  current  electric  light- 
ing in  the  United  States.  The  company  was  or- 
ganized in  the  early  part  of  1887  with  apparatus 
of  a  generating  capacity  of  12,000  lights.  This 
was  the  first  contract  for  Westinghouse  alter- 
nating current  apparatus  which  had  come  from 
St.  Louis*  The  other  systems  of  incandescent 
lighting  of  the  larger  companies  in  America 
were  already  in  operation  in  that  city,  but  never- 
theless the  Missouri  company  found  a  very 
ready  demand  for  its  lights  and  the  success  of 
the  plant  was  assured  from  the  very  start.  This 
fact  very  soon  manifested  itself  when  the  man- 
agement found  that  the  supply  at  the  central 
station  was  not  sufficient  to  satisfy  the  demand 
any  longer  and  an  increase  had  to  be  made  in 
the  generating  capacity.  A  3,000-light  West- 
inghouse alternating  current  dynamo  was  add- 
ed and  for  a  time  the  immediate  wants  of  the 
company's  patrons  for  lighting  were  complied 
with  ;  but  it  was  only  temporary,  and  then 
the  company  added  two  more  3,000-light 
Westinghou-e  alternating  current  dynamos 
to  the  capacity  of  the  station.  The  com- 
pany now  has  a  generating  power  by  which 
it  was  enabled  to  furnish  21,000  sixteen  C. 
P.  incandescent  larrps  which  msde  it  the 
largest  electric  lighting  plant  in  St  Loui«,  but 
the  new  system  of  lighting  had  by  this  time 
gained  such  a  popularity  among  the  people  of 
the  city  that  the  supply  was  again  taxed  to  its 
utmost  capacity  until  a  few  days  ago,  the  West- 
inghouse company  received  ano.her  contract  for 
the  installation  of  one  of  its  three  thousand  light 
apparatus.  This  wi  1  give  the  Missouri  Electric 
Light  and  Power  Company  alternating  current 
apparatus  with  a  generating  capacitv  of  24. coo 
incandescent  lamps,  which  makes  it  the  largest 
alternating  current  central  station  plant  in 
America    west  of  the  Allegheny  Mountains. 

Temperature  of  the  Voltaic  Arc. — It  is  very 
difficult  to  ascertain  the  temperature  of  the  elec- 
tric arc.  and  it  has  been  variously  estimated. 
The  positive  carbon  is  probably  heated  to  a 
temperature  somewhere  between  2,400°  and 
3.900°  C. .  and  the  negative  to  between  2,100° 
and  2,500°  C. 
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THE  ELECTRIC  AGE'S  ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


ELECTRICAL   PATENTS    ISSUED 
BER  9,  1890. 


DECEM- 


442,104.  Electric  Signal  for  Engines.  Michael 
Coniey,  Chicago,  111.,  assignor  of  two  thirds  to 
James  C.  Ricketson  and  Frederick  B.  Ricketson, 
Milwaukee,  Wis.     Filed  Oct.  3,  1889. 

442.114.  Electric  Gate.  Har^eigh  Gillette, 
Highland  Park,  111.     Filed  July  19    1890. 

442.115.  Tanning  by  Electricity.  Lorentz 
A.  Groth,  London,  England.   Filed  May  19,  1888. 

442,126.     Electrical  Vote  Recorder.     S\lvanus 

D.  Locke,  Hoo>ick  Falls,  N.  Y.     Filed  May  7, 
1889. 

442.139.  Multiple  Teh  graph  or  Telephone. 
Abner  M.  Rosebrugh,  Toronio,  Canada,  assignor 
to  the  American  Bell  Telephone  Company, 
Boston,  Mass.  Original  application  filed  Nov. 
27,  1886.  Divided  and  this  application  filed 
June  6,  1887.     Patented  in  England. 

442.140.  Circuit  for  Electric  Railways.  Frank 
W.  Sabold,  Albany,  N.  Y.     Filed  Sept.  22,  1890. 

442.143.  Multiple-Switch  BoardSystem.  Chas. 

E.  Scribner,  Chicago,  III.,  assignor  to  the  West- 
ern Electric  Company,  same  place.  Filed  Oct. 
15,  1888. 

442.144.  Telephone-Exchange  Apparatus. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  same  place. 
Filed  Nov.  23,  1888. 

442.145.  Multiple-Switch-Board  System.  Chas. 
E.  Scribner,  Chicago,  111.,  assignor  10  the  West- 
ern Electric  Company,  same  place  Filed  Nov. 
23,  1*"" 
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NO.    442,203. — SEPARAT1NG-DIAPHRAGM      FOR      ELEC- 
TROLYTIC   CELLS. 

442,146.  Telephone-Exchange  Apparatus. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to  the 
Western  Electric  Company,  same  place.  Filed 
Dec.  1.0,  1888. 

442,162.  Underground  Electric  Conduit. 
Homer  H.  Young,  Kansas  City,  Mo.  Filed 
June  23,  1890. 

442, 173.  Electric  Motor  or  Dynamo-Electric 
Machine.  Charles  E.  Dressier,  New  York,  N. 
Y.     Filed  Apr.  14,  1890. 

442  203.  Separating  Diaphragm  for  Electro- 
lytic Cells.  Isaiah  L.  Roberts,  Brooklyn,  as- 
signor of  one-half  to  Thomas  H.  McGraw, 
Poughkeepsie,  N.  Y.  Filed  Mar.  14,  1889.  Re- 
newed May  5,  1890. 

442.208.  Speed-Regulator  for  Electric  Motors. 
William  W.  Schiffmann,  St.  Paul,  Minn.  Filed 
Apr.  28,  1890. 

442  232.  Attachment  for  Span-Wires  for  Sus- 
pended Electric  Conductors.  Frank  Mansfield, 
New  York,  N.  Y.     Filed  Apr.  26.  1890. 

442,267.  Telegraphy.  Edward  B.  Ives,  New 
York.  N.  Y. ,  assignor  to  James  M.  Seymour, 
same  place.     Filed  Feb.  24,  1890. 

442,270.  Device  for  Attaching  Incandescent 
Electric  Lamps  to  Gas-Fixtures.  Norman  Mar- 
shall, Boston.  Mass.,  assignor  to  the  Star  Electric 
Companv,  Philadelphia.  Pa.   Filed  June  u,  1890 

442,287.  Incandescent  Lamp  Socket.  Geo. 
W.  Hunt  and  Albert  E.  Rich,  Brooklyn,  N.  Y. 
Filed  Oct.  29.  1890. 

442.382.  Electrolvtic  Apparatus.  Isaiah  L. 
Roberts,  Brooklyn,  assignor  of  one-half  to  Thos. 
H.  McGraw,  Poughkeepsie,  N.  Y.  Filed  July 
13,  1888. 


442,333.  Apparatus  for  Use  in  Electrolysis. 
Isaiah  L.  Roberts,  Brooklyn,  assignor  of  one  half 
to  Thos.  H.  McGraw,  Poughkeepsie,  N.  Y. 
Filed  Aug.  11,  1890. 

442,336.  Carbon  Electrode  and  Method  of 
Making  the  Same.  Isaiah  L.  Roberts,  Brook- 
lyn, assignor  of  one  half  to  Thos.  H.  McGraw, 
Poughkeepsie,  N.  Y.  Filed  Feb.  14,  1890.  Re- 
newed Oct.  22,  1890. 

442,338.  Relav.  Jens  G.  Schreuder.  Edge- 
wood,  Pa.     Filed  July  16,  1890. 

442,342.  Tele,  hone  Toll  Station.  John  W. 
Vaughn.  Jersey  City,  N.  J.,  assignor  to  the 
Vaughn  Automatic  Machine  Company  of  New 
York.     Filed  April  24,  1890. 


NO.     442,287. INCANDESCENT    LAMP   SOCKET. 

442,365,  Elecfic  Traction  Increasing  Sys- 
tem. Mark  W.  Dewey,  Syracuse,  N.  Y  ,  assig- 
nor to  the  Dewey  Corporation,  same  place.  Filtd 
July  28,  1890. 

442,370.  Eiectric  Connector.  Wm.  H.  Gar- 
land, Weymouth,  Mass.     Filed  Sept.  19,  1890. 

442,383.  Non  Interference  Fire  Alarm  Signal 
Box.  Preston  V.  Menifield,  Grand  Rapids, 
Mich.,  assignor  to  J<  hn  Perry,  Har  y  W.  Long, 
and  Jacob  Kleinhaus,  all  of  tame  place.  Filed 
March  7.  1890. 

442,385.  E  ectric  Leak  or  F'ow  Detector.  Gus- 
tave  S  Neu,  New  York,  assignor  of  one-hall  to 
Charles  H.  Simmons,  Brooklyn,  N  Y.  Filed 
Mar.  h  20,  1890 

442.390  .  Secondary  Battery.  James  K.  Pum- 
p«-lly,  Chicago.  111.      Filed  Feb.   10,  1890. 

442,306  Electrolytic  Apparatus.  Isaiah  L. 
Roberts,  Brooklyn.  N.  Y.,  assignor  of  one  half 
to  Thomas  H.  McGraw,  Poughkee  sie  N.  Y. 
Filed  Mar.  14,  1889. 

442.407.  Electric  Rai'way.  Mer'e  J.  Wight- 
man,  Hartford,  Conn.     Filed  Apr.  1,  1885. 


Schmid,  Allegheny,  assignor  to  the  Westing" 
house  Electric  Company,  Pittsburg,  Pa.  Filed 
Aug    1,  1S90. 

442.472.  Holder  for  Electric  Lamps  and 
Hoods.  George  L.  Batchelder,  Bloomington, 
III.      Filed  May  5,  1890. 

442.473.  Electric  Bell.  Charles  B.  Beers  and 
William  B.  Tuttle,  Bridgeport,  Conn.  Filed 
Nov.  16,  1889. 

442,475.  Slot-Switch  for  Conduit  Systems  of 
Railways.  Francis  O.  Blackwell,  B<  ston.  Mass., 
assignor  to  the  Thomson  Houston  Electric  Com- 
pany.    Filed  Oct.  27,  1890. 

442.497.  Printing  Telegraph.  William  W. 
Taylor,  Mansfield,  Mass.,  a-signor  of  one  half  to 
Ellen  Maria  Leavens,  Providence,  R.  I.  Filed 
May  26,  1890. 

442,501.  Electric  Meter.  James  J.  Wood, 
Brooklyn,  N.  Y.     Filed  Nov.  3,  1888. 

442,516.  Galvanic  Battery.  Claience  E.  Dut- 
ton,  Jr.,  Washington,  D.  C.     Filed  Sept.  6,  1890. 

442,575.  Conductor  for  House  Lighting. 
William  H.  Eckert,  New  York,  and  Will  am  H. 
Gregory,  Brooklyn,  N.  Y.     Filed  Sept.  15,  1890. 

442,577.  Shade  and  Reflector  for  Electric  or 
other  Lights.  William  S.  Fraser,  Pittsburg,  Pa. 
Filed  Apr.  16,  1890. 

442,580.  Electric  Arc  Lamp.  William  B. 
Henderson,  Crafton,  assignor  of  one  half  to  John 


NO.  442,423. — METHOD  OF  AND  APPARATUS  FOR  MEAS- 
URING   ELECTRIC   CURRENTS. 

442,415.  Pulley  Attachment  for  Electric 
Lamps.  Thos.  H.  Brady,  New  Britain,  Conn. 
Filed  July  14,  1890. 

442,423.  Method  of  and  Apparatus  for  Meas- 
uring Electric  Currents.  Stanley  C.  C.  Currie, 
Philadelphia,  Pa.,  assignor  by  mesne  assign- 
ments, to  the  United  Gas  Improvement  Com- 
panv, same  place.  Filed  Dec.  26,  1889.  Patent- 
ed in  England. 

442.446.  Trolley  Wire  Hanger.  Henry  H. 
Luscomb.  Boston,  Mass.,  assignor  to  Charles 
Tennant  Lee  and  the  Gould  &  Watson  Com- 
pany, both  of  same  place.    Filed  Sept.  19,  1890. 

442,452.  Ceiling-Block.  Harry  T.  Paiste, 
Philadelphia,  Pa.     Filed  Feb.  26.  1890. 

442,459.     Electric  Motor  and  Frame.     Albert 


NO.    442,501. ELECTRIC  METER. 

T.  Birch,  Pittsburg,  Pa.     Filed  Aug.  4,  1890. 

442.588  Electric  Switch.  Norman  Marshall, 
Boston,  Mass.     Filed  June  11,  1890. 

442,594.  Electrolytic  Apparatus.  Isaiah  L. 
Roberts,  Brooklyn,  as-ignor  of  one  half  to 
Thomas  H.  McGraw,  Poughkeepse,  N.  Y. 
Filed  Oct.  22,  1890. 

The  Westinghouse  Company's  Affairs. — A  press 
despatch  Irom  Pittsburgh,  on  the  10th  inst  ,  says  : 
The  committee  of  local  bankers  recently  appoint- 
ed to  investigate  the  financial  standing  of  the 
Westinghouse  ElecMc  Company  finished  its 
labors  to  day.  Its  report  is  undeistood  to  be 
favorable.  The  comn  iitee  determined  that  the 
electric  company  stocks  are  worth  over  $25  per 
share,  and  decided  to  advance  the  $500,000  re- 
cently requested  by  Mr.  Westinghouse,  on  con- 
dition that  the  parties  making  the  loan  have  the 
privilege  of  naming  the  general  manager  for  the 
company.  The  full  Board  of  Managers  of  the 
Westinshouse  Electric  Company,  at  its  meeting 
this  morning,  resolved  to  request  the  stockholders, 
at  their  meeting  this  afternoon,  to  issue  $3,000,- 
oco  of  preferred  siock. 

Mica  Mine. — A  party  of  miners  have  discover- 
ed and  staked  out  a  mica  mine  in  the  Northwest 
territory  of  the  Dominion  of  Canada,  The  ledge 
shows  a  width  of  40  and  a  height  of  40  feet  on 
the  side  of  the  mountain.  Some  fine  samples 
were  secured  and  brought  in,  the  largesf  of  which 
was  about  ioX'8  inches  surface,  and  almost  as 
clear  as  crystal.  Cubes  of  almost  2  feet  were 
exposed  in  places. 
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Armatvres. — The  drum  armature  requires  less 
wire  than  the  cylinder  to  produce  the  same  elec- 
Iro-motive  force,  because  the  end  connections  in 
the  former  are  generally  shorter  than  the  internal 
connections  in  the  latter  type :  but  when  con- 
structed to  give  a  high  electio-motive  force,  it  has 
this  practical  defect,  that  at  the  ends  the  different 


wires  cross  each  other  in  many  layers.  This  is  ob- 
jectionable for  two  reasons.  In  the  first  place 
wires,  between  which  a  great  difference  of  poten- 
tial exists,  are  brought  close  together,  whereby 
the  liability  to  short  circuits  is  increased,  and  in 
the  second  place,  repairs  are  very  difficult,  be- 
cause in  order  to  reach  any  particular  wire,  all 


those  coils  which  are  wound  over  it  must  first  be 
removed.  In  the  cylinder  and  disc  armatures, 
on  the  other  hand,  neighboring  wires  on  the  out- 
side as  well  as  on  the  inside  are  never  at  a  great 
difference  of  potential,  and  each  coil  can  be  re- 
moved and  replaced  without  disturbing  the  rest 
of  the  winding. 
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BUSINESS  NOTICES. 


Advertisements  under  this  head  not 
r>ccupyina  over  one-half  inch  of  space. 
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T7OR  RAUL—  A  second-hand   N0.1   Caligraph, 
J?       regular   leer-board,    in  good  order,  cash   $40.00 
Address    Caligraph,    Electric    Ace    office,    '•' 
Building,   City. 


$100  REWARD  offered  to  any  person  who 
ran  obtain  a  permanent  position  for  a  young 
narried  man.  experienced  in  almost  every 
>ranch  of  practical  electrical  technics.  Cable 
ind  telephone  work  preferred.  Address,  with 
jarticulars,  ML  Care  of  Electric  Age. 


F«I-  Mat.  1?,  iss. 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 

,  IS  MADE  OXLT  BT  THE 

Page  Belting  Company,  Concord,  Jf.  H. 

Branches  :  Boston,  New  York,  Chicago,  San 
Francisco.  Also,  manufacturers  of  all  tho 
staple  grades  of  Leather  Belting  and  Lacing. 
Bend  for  Illustrated  Catalogue— a  valuable 
treatise  on  belting,  Free. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address: 

Weston  Electrical  Instrument  Co,, 

Send   for   Illustrated    Catalogue.  114  &  116  William  St.,  NEWAEE,  N.  J. 


OUR    METALLIC   LATH. 

Have  you    used  it?      If  not  you   will  find  it  adapted   to  all   kinds  of 

surfaces,  the  firm  of  fire-proofing,  and  most  easily  and  cheaply 

applied.     Leading  architects  specify  :;. 

THE  CINCINNATI  CORRUGATING  CO., 

P.  O.  SOZ  270-  FIQTJ.&.,  OHIO. 


IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Leclanche,  use  the  Delany  Bat- 
tery Strip.  It  prevents  salts  from  creeping, 
keeps  batteries  and  shelves  clean,  prevents 
local  action  and  prolongs  life  of  battery 
'•i'jrrjnted.  Per  dozen,  Gravity,  60  cents; 
Leclanche.  50  cents. 

PATRICK    B.    DELANY, 

SOUTH  orange    n    J. 


THE 


CLARK  SYSTEM  «  ARC  LIGHTING 

The  Safest,  the  Most  Economical  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured   bv  the    CLARK    ELECTRIC    CO.,    192   Broadway,   New   York. 


P 


Awaried  tit  ffigUsi  Mucnci,  a  Soli  Medal,  ty  tie  iunanoial  Jury  at  tit  unreal  Eqoattoi,  Paris,  1889. 

THE  HEISLEB  PATENT  LONG  DISTANCE 

[NCANDESCENT  fcLECTRIC  LIGHT  SYSTEM- 

UitquM  for  Distribution  over  wide  Areas. 


*Send  for  Circulars. 


SPECIALLY    ADAPTED    FOR 

STEEET.  COMMEBCIAL  ASD  DOMESTIC  ILLTJ- 

KLSATIOH  FBOM  CLTTTRAL  STATIOFS. 
Safety,    Reliability    and    Financial   Success 

full?    Demonstrated. 
Plan  of  Wiring  the  Simplest,  Cheapest  and  Host  Efficiaxt 

S1BICTLV    SERIES.: 

Noted  for  the  Brilliancy  and  Beauty  of  the  Light 

Lamps,  10  to  100  Candle  Power.    Long  Life 

without  Blackening. 

Greatest  Production  of  Candle  Power  per  Horse  Power 

f— '-•'  Self-Contained  and  Perfectly   flntfitu 

Plant  may  be  located  where  Power  can  be  secured 

Cheapest,  even  if  MileB  Distant  from  the  Lighting 

CORRESPONDENCE   SOLICITED. 


LIBERAL  DISCOUNT  TO  DEALERS,   SEND   FOR    REDUCED  PRICE  L 


HEISLER  ELECTRIC  LIGHT  CO,,  809-817  South  7th  St.,  ST.  LOUIS,  MO. 


No.  2  0.  K.    OUT 

WITH  SOUKDES  AOT  SET 
On  ume  case,  or  separate,  u  ord 

Complete  Outfit,  '   . 
Sounder.  -       • 

Key.        .... 
Sounder  and   Key  on   one 
Base.        ■        • 


* 


The  above  Outfit  consists  of  a  beautiful  Sounder  wound  to  20  ohms,  and  one  of  my 
Taled  Nickel  Plated,  Legless,  Steel  Le^er  Kevs  ;  One  Cell  Sx"  Battery  (or  6x8  Battery 
extra):  16  ft.  Insulated  Office  Wire,  1  Pa  Vitriol,  1  Instruction  Book,  all  safely  packed  an 
be  shipped  on  receipt  of  price,  or  sent  C.  O.  D.,  subject  to  inspection,  if  you  send  me 
with  order.  Stare1  whether  yon  wish  Key  and  Sounder  on  same  Base  or  separate.  Write1 
address  plain  and  full,  also  state  by  What  Express  Co.  wish  goods  shipped.    Address,   - 

A.  B.  LYMAN.  34  and  36  South   Water  Street,   CLEVELAND,   OHK 
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OUR  HOLIDAY  GREETINGS. 

^The  Electric  Age  wishes  each  and  all  of  its 
friends  and  readers  a  Merry  Christmas  and  a 
happy  and  prosperous  New  Year. 

Electric  Railway  in  Vienna. — Two  Austrian 
engineers  have  been  sent  to  London  to  look 
into  the  operation  of  the  City  and  South  London 
Railway  which  was  recently  opened,  and  described 
in  the  Electric  Age.  Their  report  will  be  con- 
sidered in  connection  with  the  projected  Metro- 
politan Railway  in  Vienna,  and  if  the  system  is 
adop'.ed  a  high  compliment  will  be  paid  to  the 
eminent  English  electricians  who  planned  and 
built  this  remarkable  road. 

Electricity  in  Competition  with  Steam  on 
Railways. — For  the  first  time  in  history,  we  be- 
lieve, the  steam  railways  have  been  made  to  feel 
the  power  of  its  coming  rival  the  electric  rail- 
way. The  electric  road  between  St.  Paul  and 
Minneapolis  has  been  opened,  and,  according  to 
our  Minneapolis  letter,  the  steam  roads  have  al- 
ready begain  to  feel  the  effects  of  it.  The  fares 
by  the  steam  routes  will  have  to  take  a  big  drop 
to  equal  those  on  the  electric  line,  and  even  then 
the  steam  roads  will  be  handicapped  because 
they  run  only  from  station  to  station,  whereas 
the  electric  line  runs  all  over  the  two  cities. 

Electro-Magnets. — The  Cantor  lectures  re- 
cently delivered  by  Prof.  Silvanus  P.  Thompson 
before  the  Society  of  Arts,  in  London,  on  the 
electro-magnet  were  of  unusual  interest  and  im- 
portance. They  represent  the  result  of  great 
research  on  this  important  subject,  and  the  effect 
will  be  that  text  books  on  electricity  will  have  to 
be,  to  some  extent,  remodelled  on  the  new  and 
latest  basis  as  laid  down  by  the  professor  in 


these  lectures.  Recently  we  published  some 
facts  and  fallacies  concerning  electro-magnets 
deduced  by  Prof.  Thompson  after  his  investiga- 
tions. Incidentally  his  lectures  contain  much 
other  valuable  information.  In  this  issue  we 
publish  an  abstract  from  one  of  these  lectures- 
on  the  subject  of  electro-magnets  for  use  with  al- 
ternating currents,  which  is  both  timely  and  of 
extreme  interest.  The  language  Prof.  Thomp- 
son uses  is  plain,  and  some  of  the  phenomena 
of  alternating  currents  are  stated  with  such 
clearness  that  it  whets  the  reader's  appetite  for 
more. 

Induction. — We  give  in  this  issue  an  abstract 
of  the  paper  read  by  Mr.  A.  E.  Kennelly  at  the 
meeting  of  the  Institute  of  Electrical  Engineers 
on  the  1 6th  instant,  on  "Inductance  and  its  Pro- 
posed Unit,  the  Henry."  It  is  an  able  paper  and 
for  the  first  time  the  term  "  Henry"  is  used  to 
signify  the  unit  of  inductance.  This  abstract  in 
connection  with  that  from  Prof.  Silvanus  P. 
Thomson's  lecture  on  the  Electro-Magnet,  which 
we  also  publish  on  another  page,  will  be  found 
of  great  value  and  interest. 


ELECTRIC  RAILWAYS  IN  BROOKLYN. 

A  move  of  considerable  significance  and  im- 
portance was  made  in  Brooklyn,  December  15th. 
President  William  Richardson,  of  the  Atlantic 
Avenue  Railroad  Company,  petitioned  the 
Brooklyn  Alderman  to  grant  him  the  privilege  of 
substituting»electric  for  horse  power  on  the  lines 
of  his  company.  President  Richardson  is  fully 
alive  to  the  importan  :e  of  the  electric  railway, 
and,  if  he  can  help  it  the  people  of  Brooklyn 
willnotbe  deprived  of  the  enjoyment  of  the  many 
advantages  that  electric  railways  bring. 

That  he  is  progressive  and  sincere  in  his 
efforts  is  evident  when  we  refer  to  the  words  he 
used  in  his  opening  address  at  the  convention  of 
the  Street  Railway  Association  in  Buffalo  last 
October.  There  he  said,  "I  am  so  thoroughly 
convinced  that  electricity  is  the  coming  power 
for  street  railways  (except  on  heavy  grades 
where  the  cable  is  best  suited)  and  that  it  will 
prove  so  effective  as  a  means  of  rapid  transit  for 
cities,  that  I  believe  this  is  the  last  convention 
that  will  ever  seriously  consider  horses  for  the 
operation  of  street  railways. 

Rapid  transit  in  growing  cities  is  becoming  a 
necessity.  While  municipal  corporations  in  the 
larger  cities,  for  many  reasons,  are  slow  to  grant 
new  privileges  to  corporations,  and  in  the  case 
of  electricity  they  are  very  closely  scanned  and 
criticized,  it  will  soon  become  self-evident  that 
a  municipal  body  can  grant  no  greater  boon  to 
its  middle  and  laboring  classes  than  to  provide 
them  with  the  means  of  rapid  and  cheap  trans- 
portation to  and  from  homes  in  the  suburbs 
where  they  can  live  under  a  clear  sky  and  in  a 
health-giving  atmosphere.  When  the  people  of 
a  city  understand  clearly  the  great  benefits  of 
rapid  transit,  by  electricity  or  other  improved 
motive  power,  over  horses,  they  will  demand  that 
their  city  authorities  grant  such  rights  as  will 
enable  street  railway  companies  to  operate  by 
the  most  improved  methods." 

There  is  no  uncertain  sound  to  these  utter- 
ances. The  people  of  Brooklyn  should  aid  Mr. 
Richardson  in  his  effort  to  give  his  patrons  first- 
class  service.  There  is  no  doubt  that  the  new 
method  of  propulsion  would  be  appreciated  by  the 
citizens  as  it  is  free  from  all  of  the  objections 
urged  against  the  use  of  horses,  and  it  possesses 
many  features  which  appeal  to  the  finer  tastes. 

The  action  of  the  Brooklyn  Aldermen  on  this 
petition  will  be  watched  for  with  much  interest. 
They  will  act  wisely  if  they  grant  the  petition. 


ness.  The  breaking  of  cables  is  one  of  the  weak 
points  of  the  cable  system,  and  is  liable  to  occur 
at  any  moment,  particularly  when  traffic  is 
heavy.  Another  difficulty  has  been  experienced 
within  the  past  few  days.  According  to  a  des- 
patch from  Chicago,  the  freezing  weather  has 
had  the  effect  of  narrowing  the  slot  above  the 
cable  on  the  West  Side  Cable  Road  through  pres- 
sure on  each  side  of  the  open  subway.  It  be- 
came too  narrow  in  places  for  the  grips  to  pass, 
and  numerous  trains  were  brought  to  a  stand- 
still. There  was  a  general  blockade  as  a  result, 
and  hundreds  of  passengers  were  compelled  to 
walk.  Electricity  ought  to  be  brought  to  the 
rescue  in  Chicago  street  car  travel. 

The  Westinghouse  Troubles. — It  is  regrettable 
that  the  vast  and  important  interests  of  the 
Westinghouse  Electric  Company  should  become 
entangled  as  they  have.  It  is  a  concern  that 
stands  preeminently  to  the  fore,  and  the  reputa- 
tion of  its  head  is  great.  It  is  therefore  hoped 
that  the  company  will  successfully  tide  over  its 
embarrassment  and  finally  settle  on  a  more  solid 
basis.  From  all  reports  it  is  quite  evident  that 
the  company  had  "  too  many  irons  in  the  fire." 
It  is  a  risky  thing  to  do  in  any  line  of  business, 
to  engage  in  ventures  outside  of  the  legitimate 
field  of  operations.  Business  experience  is  full 
of  examples  of  this  sort,  and  such  risks  are  con- 
tinually being  taken  by  business  men  who  should 
be  more  circumspect.  The  Westinghouse  Com- 
pany is  a  great  concern,  but  its  greatness  lies  in 
its  legitimate  line  of  trade.  It  should  go  slow  in 
considering  outside  matters.  Everybody  knows 
what  it  can  do  in  its  proper  sphere,  and  to  that 
its  operations  should  be  wholly  confined.  If 
the  officers  become  entangled  with  outside  af- 
fairs, the  company  will  surely  suffer. 

SPACE  FOR  THE  ELECTRICAL  EXHIBITS 
AT  THE   WORLD'S   FAIR. 

We  are  in  receipt  from  Mr.  George  R.  Davis, 
director  general  of  the  World's  Columbian  Ex- 
position, of  a  copy  of  a  circular  sent  out  by  him 
to  all  manufacturers  of  electrical  supplies  and 
appliances,  etc.,  throughout  the  country.  The 
idea  is  to  erect  upon  the  exposition  grounds  a 
special  building  to  be  entirely  devoted  to  the 
electrical  exhibits.  In  drawing  the  plans  for  this 
building  it  is  necessary  to  obtain  as  far  as  prac- 
ticable an  estimate  of  the  space  which  will  be 
required.  This  is  the  object  ofthe  circular,  and 
it  is  hoped  that  all  interested  will  give  the  matter 
prompt  attention.  The  following  is  a  copy  of 
the  circular: 

"  For  the  purpose  of  ascertaining  approxima- 
tely the  amount  of  space  that  will  be  required 
for  the  electrical  exhibits,  and  as  it  is  contem- 
plated to  erect  a  building  to  be  used  exclusively 
for  this  purpose,  I  have  the  honor  to  request  the 
following  information : 

1st.     Do  you  propose  to  make  an  exhibit? 

2d.  If  so,  the  approximate  amount  of  space 
you  will  require. 

3d.     The  amount  of  steam,  if  any. 

A  reply  to  above  questions  will  not  be  con- 
sidered as  an  application  for  space,  but  an 
estimate  on  which  to  base  calculations  for  build- 
ing. 

It  is  desirable  that  this  information  should  be 
received  within  the  next  two  weeks." 


Chicago's  Cable  Cars. — Quite  recently  the 
operation  ofthe  Chicago  cable  car  system  was  to 
a  large  extent  suspended  by  the  breaking  of  the 
cable.  This  caused  great  annoyance  and  in- 
convenience t»  working  people,  as  the  stoppage 
occurred  while  they  were  on  their  way  to  busi- 


The  World's  Fair. —  The  electrical  depart- 
ment at  the  World's  Fair  in  Chicago,  in  1893, 
will  be  known  as  Department  J.  On  another 
page  we  print  the  classification  of  exhibits  in 
this  department,  and  its  completeness  will  be  at 
once  noticed.  Everything  involving  electricity 
has  been  provided  for  and  it  is  gratifying  to  note 
the  enterprise  of  the  committee  and  its  prompt- 
ness in  taking  hold  of  and  settling  the  problem. 

Transformation  of  Energy. — Heat  produces 
electricity,  and  electricity  produces  heat ;  mag- 
netism produces  electricity,  and  electricity  mag- 
netism ;  light  produces  electricity,  and  electricity 
light. 


THE    ELECTRIC    AGE. 


MOISTURE-PROOF  SOCKET   PROTECTOR. 

Among  the  receiu  specialties  of  The  Mc- 
Creary  Electrical  Specialty  Company,  iS  and  20 
Cortlanc  is  a  moisture-proof  incandescent 

lamp  socket  protector 
which  will  be  of  value 
where  lamps  are  used  in 
damp  or  wet  places. 
Indeed  the  protector  is 
valuable  on  any  lamp 
wherever  it  maybe,  in  a 
wet  or  a  dry  place.  The 
accompanying  figure 
shows  the  appearance 
of  this  device.  A  is 
a  metal  cap  containing 
a  rubber  gasket ;  B  is 
a  metal  shell  covering 
all  kinds  of  lamp  sock- 
ets;  C  is  a  rubber  neck 
covering  the  opening 
where  the  lamp  is  in- 
serted. 

The  advantages  claim- 
ed for  this  protector  are  : 
1st,  it  is  a  thorough 
protection  of  the  socket 
from  moistnre  ;  2d,  the 
light  is  unobstructed  ; 
3d,  it  will  fit  any  lamp 
or  socket,  and  it  is  re- 
%  movable  without  injury 

~%^^_  to  either ;  4th,  it  is  easily 

"=iifi-  adjusted,    durable    and 

l-  inexpensive.   This  new 

protector  obviates  all  difficulties  connected  with 
protecting  and  adjusting  lamps,  as  nothing  has 
to  be  removed  but  the  rubber  neck,  and  it  is 
as  easily  adjusted  as  the  lamp. 


One  of  the  most  successful  central  station 
plants  of  incandescent  electric  lighting  is  the 
one  established  last  spring  at  Windsor  Locks, 
Conn.  The  electric  lignt  company  of  that  town 
commenced  operations  at  that  time  with  a  500- 
:  dynamo  of  the  Westinghouse  alternating 
current  system.  Since  then  the  capacity  of  the 
plant  has  been  increased  twice,  and  to-day  the 
company  is  able  to  furnish  more  than  four  times 
the  amount  of  light  of  its  original  capac  *.y. 
The  Westinghouse  Electric  and  Manufacturing 
Companv  is  now  engaged  with  the  installation 
of  a  750  light  alternating  current  dynamo. 


D 


■ 


the  city's  figure  of  40  cents  per  lamp,  per  night 
The  companies  asked  43  cents  per  light,  but  the 
Commission'  considered  that  figure  too  high. 
In  those  districts  where  subways  are  laid  the 
electric  light  will  be  turned  on.  At  the  present 
time  there  are  bv.  ectric  lights  in  operation 

for  street  lighting.  Before  the  wire  and  pole 
crusade,  last  spring,  there  were  1,275  street 
lamps  in  use. 

ELECTRIC  RAILWAY  NOTES. 


ELECTRIC  LIGHT  NOTES. 

Mansfield,  Pa.,  is  one  of  the  latest  towns  in 
western  Pennsylvania  to  operate  a  central  station 
plant  for  electric  lighting.  The  Westinghouse 
alternating  current  system  will  be  installed  in 
the  plant 

The  Westinghouse  Electric  and  Manufacturing 
Company  is  now  installing  a  central  station 
electric  lighting  plant,  at  Berlin,  N.  H.,  with  the 
Westinghouse  alternating  current  apparatus. 
The  plant  will  commence  operations  with  75c 
sixteen  c.p.  lights  capacity. 

The  incandescent  electric  light  is  rapidly  sup- 
planting the  gas  lamps  out  west.  The  Keokuk 
Electric  Light  and  Power  Company  (la. ),  after 
having  established  a  central  station  electric  light- 
ing plant,  of  the  Westinghouse  alternating  cur- 
rent system  last  year,  has  just  made  another 
contract  with  the  Westinghouse  Electric  and 
Manufacturing  Company  for  the  supply  of  two 
dynamos.  With  this  addition  the  Keokuk  plant 
will  have  a  capacity  of  2,253  sixteen  c.p.  lamps. 

The  Aransas  Pass  Electric  Light  and  Power 
Company,  of  Aransas  Pass,  Texas,  which  only  a 
few  months  ago  started  up  a  plant  of  500  alter- 
nating current  incandescent  lights,  has  already 
discovered  the  electric  light  is  what  the  people 
want  and  that  they  will  have  it  Hence  the 
company  has  added  an  arc  light  plant  to 
central  station.  The  apparatus  operated  is  of 
the  alternating  current  system  of  the  Westing- 
house Electric  and  Manufacturing  Company,  of 
Pittsburg,  Pa. 

The  Albion  Electric  Company,  of  Albion,  N. 
Y. .  where  an  electric  light  plant  of  five  hundred 
lights  has  been  operated  about  a  year,  is  now 
compelled  to  increase  its  capacity.  The  central 
station  is  operating  the  Westinghouse  alternating 
current  system,  and  the  Westinghouse  Electric 
and  Manufacturing  Company,  of  Pittsburg,  Pa., 
has  received  an  order  for  its  apparatus  of 
lights capacitywhichwillimmediately  Deinstalled 
at  the  Albion  plant 


THE  BAIN  BREAK  INSULATOR. 

The  insulator  illustrated  herewith  is  designed 
to  take  the  place  of  the  ordinary  crude  devices 
that  have  been  used  as  break  insulators.  The 
new  insulator  is  made  of  one  piece  of  porcelain, 
carefully  glazed,  and  is  so  simple  as  to  require 
scarcely  a  word  of  explanation  ;  while  its  great 
strength  and  perfect  adaptability  are  sure  to  com- 
mend themselves  to  all  practical  construction 
men.  This  insulator  will  be  found  especially 
useful,  also,  for  suspending  arc  lamps  from  iron 


The  Citizens  Traction  Company,  of  Pittsburg, 
Pa.,  a  street  car  corporation  which  operates 
about  seven  miles  of  cable  lines  in  that  city, 
has  decided  to  extend  one  branch  of  its  line 
from  Butler  street  to  Sharpsburg  for  a  distance  of 
three  miles.  This  extension  will  be  operated 
by  the  electric  overhead  wire  system.  The  con- 
tract for  the  equipment  of  the  cars  with  motors 
has  been  awarded  to  the  Westinghouse  Electric 
and  Manufacturing  Company.  As  the  power 
house  will  not  be  completed  for  some  time  yet, 
the  road  will  not  go  into  operation  until  the 
spring. 

In    Montclair,   N.   J.,    a  beautiful   suburb   of 
New  Vork,  there  exists  a  great  necessity  for  a 


THE    BAIN    BREAK    INSULATOR. 


cranes,  insulating  gujr  wires,  and  particularly 
for  insulating  span  wires  in  electric  railroad 
work. 

The  Central  Electric  Company,  of  Chicago, 
control  the  patent  and  are  placing  the  device 
upon  the  market. 


Electric  Light  Likes. — The  experience  in 
Pittsburg  during  the  severe  storm,  December  i". 
when  electric  light  wires  were  broken  down  by 
the  weight  of  sleet  and  snow  which  had  accu- 
mulated upon  them,  is  full  of  suggestions.  In 
many  cases  overhead  lines  are  constructed  in  a 
very  careless  and  unsubstantial  manner,  and  it  is 
not  surprising  that  they  give  way  under  severe 
strains.  It  may  be  argued  that  these  great  strains 
are  of  very  rare  occurrence  and  that  for  ordinary 
conditions  of  weather  the  lines  are  constructed 
.-.  sufficient  strength  and  care.  This  may  be 
so,  but  all  lines  should  be  constructed  so  that 
they  could  be  depended  on  to  resist  the  greatest 
strain  that  is  ever  likely  to  be  put  upon  them 
through  the  changes  of  the  seasons.  They 
should  be  constructed  well  in  the  first  place,  and 
the  savin?  in  repairs  and  tinkering  would  soon 
make  up  the  difference  in  the  first  cost.  It  is  a 
dangerous  thing  to  have  electric  light  wires 
come  down  on  the  heads  of  the  citizens  in  the 
crowde :  of  cities,  and  it  was  fortunate  that 

this  was  not  the  result  in  Pittsburg,  although  two 
horses  suffered  death  by  being  struck  by  the 
wires. 

Better  Light  for  New  York. — Greater  bril- 
liancy will  probably  attend  the  opening  of  the 
new  year  in  New  York  than  characterized  the 
opening  of  the  present  year.  The  electric  light 
companies  and  the  Gas  Commission  have  for 
some  time  been  at  loggerheads  regarding  the 
price  per  lamp  for  electric  light,  and  the  electric 
light  companies  have  finally  agreed   to  accept 


street  car  line,  and  application  has  been  made 
to  the  Town  Committee  for  a  franchise  to  operate 
an  overhead  electric  road.  During  the  pendency 
of  the  application,  Mr.  C.  R.  Truex,  assistant 
general  manager  of  the  Accumulator  Company, 
of  this  city,  sent  a  communication  to  the  Town 
Committee  setting  forth  the  advantages  of  the 
system  of  his  company.  He  also  guaranteed 
that  the  operating  expenses  of  the  accumu'ator 
system  would  be  as  cheap,  if  not  cheaper,  than 
where  the  cars  are  propelled  by  horses.  The 
Accumulator  Company,  it  will  be  remembered, 
had  an  Edco  car  on  exhibition  and  in  operation 
in  Buffalo  during  the  Street  Railway  Convention 
recently  and  manyr  friends  were  made  for  the 
system.  The  same  car  is  now  in  regular  opera- 
tion on  a  Chicago  line,  where,  from  all  reports, 
it  is  giving  the  best  satisfaction. 


THE  SHAYER  TELEPHONE. 


The  Shaver  Corporation  have  recently  erected 
a  combination  bank  system  and  exchange  of 
seventeen  stations,  at  the  new  works  of  the 
Westinghouse  Air  Brake  Company,  at  Wilmer- 
ding.  Pa. 

The  company  has  also  received  orders  to  fit 
up  the  state,  war.  and  navy  departments  build- 
ing, at  Washington,  with  their  telephones,  and 
also  to  establish  an  exchange  at  Skowhegan, 
Me.,  with  a  capacity  of  1:0  lines. 

An  exchange  of  eighty-five  stations  is  to  be 
erected  by  the  Shaver  Corporation,  at  Charlottes- 
vi.le,  Ya. 

One  of  the  most  satisfactory'  plants  of  tele- 
phones installed  by  the  Shaver  Corporation  is 
that  at  the  twine  factory  of  Travers  Bros., 
526  to  55S  West  52d  street,  this  city.  This  fac- 
tory is  one  of  the  noisiest  in  the  city,  but  no 
difficulty  on  that  account  is  experienced  in  using 
the  telephones. 


THE    ELECTRIC    AGE. 


C.  &  C.  ELECTRIC  MOTOR. 


The  C.  &  C.  Electric  Motor  Co.,  less  than 
welve  months  ago,  manufactured  the  first  of  its 
)lower  and  motor  combinations  with  which  most 
)eople  versed  in  electrical  appliances  are  now 
amiliar.  This  apparatus  was  primarily  designed 
or  use  in  dynamo  and  engine  rooms  of  steamers 
md  in  other  places  where  it  is  essential  to  pro- 
luce  a  rapid  and  thorough  ventilation  and  where 
he  space  is  circumscribed.  Owing  to  the  ex- 
reme  compactness  of  the  machine  it  may  be 
>laced  in  the  smallest  room  and  proves  a  most 
>owerful  exhaust.  The  apparatus  was  first  used 
>n  the  U.  S.  S.  Baltimore,  and  Capt.  Schley  com- 


C   &  C    MOTOR    AND    BLOWER    COMBINATION. 

nanding  that  ship  declared  in  a  letter  written  to 
he  C.  &  C.  Company  that  it  gave  "perfect 
;atisfaction."  The  installation  on  the  Balti- 
nore  has  been  followed  by  others  on  the  Chicago, 
Charleston  and  Petrel,  and  three  more  blower 
:ombinations  are  now  under  construction  by 
he  C.  &  C.  Company  for  others  of  our  new 
:ruisers.  The  Italian  navy,  not  to  be  left  behind, 
>rdered  two  of  these  blowers  some  few  months 
igo  and  after  giving  the  apparatus  a  thorough 
est,  have  recently,  through  their  agents  in  Mi- 
an, placed  a  further  order  with  the  C.  &  C.  Co. 
or  nine,  including  six  of  the  No.  7  or  largest 
size  machines. 


ELECTRICITY  AT  THE  WORLD'S   FAIR. 


The  following  is  the  classification  of  electrical 
exhibits,  as  found  in  the  report  of  the  committee 
an  classification  which  has  been  approved  by  the 
National  Commission  of  the  World's  Fair  : 

DEPARTMENT   J. ELECTRICITY. 

Group  1 1 6,  Apparatus  to  Illustrate  the  Phenomena 
and  Laws  0/  Electricity  and  Magnetism. 

Class  703.     Statical  electricity. 

Class  704.     Dynamical  electricity. 

Class  705.     Thermal  electricity. 

Class  706.     Magnetic  electricity. 

Class  707.  Magnets,  temporary  and  per- 
manent. 

Class  708.     Direct  and  induction  coils. 

Class  709.     Galvanometers. 

Group  1 1  "j,  Thermo  Electric  Batteries 

Group  118,  Electric  Batteries:  Secondary  or  Stor- 
age Batteries. 

Group  119,  Machines  and  Appliances  for  producing 
Electrical  Currents  by  Mechanical  Power — 
Dynamos. 
Class  710.     Dynamos  of  direct  current. 
Class  711.     Dynamos  of  alternating  current. 
Class  712.     High  and  low  voltage. 
Class  713.     Commutators. 


Group  120,  Transmission  and  Regulation  of  the 
Electrical  Current. 

Class  714.  Cables,  wires  and  insulators  ; 
rheostats,  switches,  ammeters,  resistance  boxes, 
indicators  and  meters,  voltmeters,  hydrometers, 
and  converters. 

Class  715.  Safety  and  protective  appliances, 
arresters,  etc. 

Class  716.  Lightning  rods  and  ornaments, 
insulators,  rods,  cables  and  "grounds." 

Group  1  a  1.  Electric  Motors  and  their  Applications. 

Class  717.  Movement  of  machinery  in  vari- 
ous industrial  operations. 

Class  718.     Pumping  and  hoisting  from  mines. 

Class  719.  Propulsion  of  railway  cars,  street 
railway  cars,  mining  cars,  propellers,  etc. 

Group  122,  Lighting  by  Electricity. 

Class  720.  The  arc  system  and  its  fixtures, 
appliances,  etc. 

Class  721.  The  incandescent  system,  its  fix- 
tures, lamps  and  appliances. 

Group  123,    Heating  by  Electricity. 

Class  722.  For  warming  and  heating  apart- 
ments. 

Class  723.  For  heating  flat-irons  and  other 
objects  in  industrial  operations. 

Group  124,  Electro-Metallurgy  and  Electro-Chem- 
istry. 

Class  725.      Electrotyping. 

Class  726.  Electroplating,  gilding  and  nick- 
eling. 

Class  727.  Electric  deposition  of  iron  and 
other  metals. 

Class  728.  Electric  deposition  of  metals  as  a 
means  of  extracting  them  from  ores  or  alloys. 

Class  729.     Electric  furnaces. 

f 

Group   125,  Electric  Forging,   Welding,    Shaping, 
Tempering,  Brazing,  etc. 

Claas  730.  Apparatus  and  methods  of  forging, 
bending,  twisting,  making  angles  or  straighten- 
ing metals  and  metal  work. 

Class  731.  Apparatus  and  methods  of  weld- 
ing and  joining  iron,  steel  and  other  metals. 

Class  732.    Brazing,  soldering,  tempering,  etc. 

Group   126,  Electric   Telegraph  and  Ehclric  Sig- 
nals. 

Class  733.  Various  systems  of  transmitting 
and  recording. 

Class  734.     Electric  chronographs. 
Class  735.     Annunciators. 
Class  736.     Burglar  alarms. 

Group  127,  Tht  Telephone  and  its  Appliances. 

Class 737.  Cables;  construction;  underground 
work. 

Class  738.  Protection  of  strong  current  appa- 
ratus. 

Class  739.     Switchboards. 

Class  740.     Transmitting  apparatus. 

Class  741.     Receiving  apparatus. 

Class  742.     Signaling  apparatus. 

Class  743.  Subscriber's  apparatus  ;  numbers, 
code,  registers,  etc. 

Group  128,   The  Phonograph. 

Class  744.  Receiving  and  recording  ap- 
paratus. 

Class  745.  Apparatus  for  the  reproduction 
of  recorded  sound  and  articulate  speech. 

Group  129,  Electricity  in  Surgery  and  Therapeutics. 

Class  746.     Electric  Cauteries  and  apparatus. 

Class  747.  Apparatus  for  application  ©f  the 
electric  current  as  a  remedial  agent. 

Class  748.  Apparatus  for  the  destruction  of 
life. 

Group  130,  Application  of  Electricity  in  various 
ways  not  before  specified. 

Class  749.  Ignition  of  explosives  ;  gas  light- 
ing, etc. 

Class  750.     Control  of  heating  apparatus  by 


electricity,  as  applied  to  steam  and  hot  air  pipes 
and  registers. 

Class  751.     Electric  Pens. 

Class  752.     Application  in  Photography. 

Group  131,  History  and  Statistics  of  Electrical 
Invention. 

Class  753.  Objects  illustrating  the  develop- 
ment of  the  knowledge  of  electricity  and  of  the 
application  of  electricity  in  the  arts. 

Class  754.  Collections  of  books  and  publica- 
tions upon  electricity  and  its  application. 


AMERICAN    INSTITUTE   OF   ELECTRICAL 
ENGINEERS. 


The  52d  meeting  of  the  American  Institute  of 
Electrical  Engineers  was  held  on  the  evening  of 
December  16th,  at  the  society's  rooms,  No.  12 
West  31st  street,  and  was  largely  attended. 

After  the  transaction  of  some  routine  business 
Mr.  A.  E.  Kennelly  read  a  paper  on  "Induct- 
ance and  its  Proposed  Unit,  the  Henry,"  an  ab- 
stract of  which  will  be  found  on  another  page. 

Mr.  Emile  Berliner  then  described  the  instru- 
ment of  which  he  is  the  inventor,  the  gramo- 
phone, and  practically  demonstrated  the  process 
of  preparing  and  etching  the  zinc  plates,  which 
are  the  counterpart  of  the  wax  cylinder  on  the 
phonograph. 

A  recorder  and  a  reproducer  were  exhibited  on 
the  platform  and  the  inventor  entertained  the 
audience  for  some  time  with  some  choice  music, 
instrumental  and  vocal.  By  the  aid  of  a  large 
funnel  the  sounds  were  reproduced  with  remark- 
able volume,  and  the  notes  were  heard  in  every 
part  of  the  room. 

At  the  regular  monthly  meeting  of  Council, 
held  December  16th,  the  following  associate 
members  were  elected  :  P.  H.  Alexander,  pre- 
sident, Alexander,  Barney  and  Chapin,  New 
York  City ;  Charles  E.  Dressier,  maker  of  scien- 
tific and  electrical  apparatus,  College  of  the  City 
of  New  York,  New  York  City  ;  E.  L.  French, 
draughtsman,  Mather  Electric  Co.,  Manchester, 
Conn.  ;  Arthur  Handley,  electrical  engineer, 
Electrical  Engineering  Co.  of  Ireland  L't'd, 
Dublin,  Ireland.  ;  George  Mayer,  mechanical 
draughtsman,  Edison  General  Electic  Co.,  New 
York  City  ;  Wm.  F.  Murphy,  electrician,  Spar- 
tanburg Electric  Light  and  Power  Co.,  Spartan- 
burg, S.  C. ;  F.  B.  H.  Paine,  consulting  electrical 
engineer,  Chas.  Pain  and  Sons,  New  York  City; 
Chas.  Lane  Poor,  tutor,  College  of  the  City  of 
New  York,  New  York  City  ;  Samuel  Sheldon,  A. 
M.  Ph.  D.,  professor  of  physics  and  electrical 
engineering,  Polytechnic  Institute,  Brooklyn,  N. 
Y. ;  Wilfred  J.  Spruson,  member  of  the  firm  of 
Hepburn  and  Spruson,  consulting  engineers  and 
electricians,  Sydney,  Australia ;  M.  C.  Sullivan, 
150  Broadway,  New  York  City;  John  Waring, 
consulting  electrician,  The  Perkins  Electric  Co., 
Manchester,  Conn. 

At  the  same  meeting  the  following  associate 
members  were  transferred  to  full  membership, 
their  applications  having  been  approved  by  the 
Board  of  Examiners  at  its  meeting  held  Decem- 
ber 3d  :  Harold  Binney,  assistant  in  the  practice 
of  patent  law,  245  Broadway,  N.  Y.  Wm.  Her- 
bert Donner,  designing  draughtsman  and  elec- 
trical engineer,  T.-H.  Electric  Co.,  Lynn,  Mass.  ; 
Reginald  A.  Fessenden,  assistant  electrician, 
U.  S.  Electric  Co.,  Newark,  N.  J.  ;  Dr.  Cary  T. 
Hutchinson,  electrical  engineer,  New  York ; 
Dr.  Frederic  A.  C.  Perrine,  supt.  insulated  wire 
department,  Roebling's  Co.,  Trenton,  N.  J.  ; 
Henry  Laws  Webb,  asst.  electrician,  Metropol- 
itan Telephone  and  Telegraph  Co.,  New  York  ; 
Townsend  Wolcott,  consultingelectrician.Brook- 
lyn,  N.  Y.  The  total  membership  of  all  classes 
is  now  500. 

Long  Record.— The  longest  record  forany  one 
arc  lamp  in  constant  use,  in  street  service,  is 
three  years  and  nine  months.  During  this  pe- 
riod no  adjustment  whatever  was  necessary, 
other  than  the  ordinary  cleaning  by  the  trimmer. 
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CUTTER'S  GLOBE-HOLDER  FOR  ARC 
LAMPS. 


In  trimming  arc  lamps,  much  time  is  often 
lost  either  because  the  globe  is  fixed  and  in  the 
way,  or  because  the  arrangement  for  slipping  it 
down  while  the  carbons  are  being  renewed  is 
imperfect  Thus  in  the  case  of  the  Thomson- 
Houston  double  carbon  lamps,  the  globe-holder 
slides  on  a  brass  tube  and  is  held  in  place  by  a 
screw  pressing  against  this  tube.  To  insure  the 
grip  of  the  screw,  the  trimmers  will  often  use  their 
pliers  on  it,  and  in  a  short  time  the  tube  becomes 
indented  or  even  split,  the  screw  is  bent  and 
sticks  and  the  ring  no  longer  slides  freely.  All 
this  causes  a  loss  of  time  in  trimming  the  lamp 
and  does  not  tend  to  improve  the  good  humor 
of  the  trimmers.  As  a  simple  substitute  for  this 
bothersome  arrangement,  George  Cutter  of  Chi- 
cago, has  brought  out  a  device  of  which  we  give 
an  illustration.  As  the  cut  shows,  a  rod  with  a 
star-shaped  cross-section  is  used  instead  of  the 
tube,  while  the  screw  is  replaced  by  a  ring  which 
is  adapted  to  engage  the  rod  at  two  points. 
When  in  use  the  globe-holder  proper  rests  on 
this  ring,  which  is  knurled  so  as  to  be  readily 


NEW  YORK  NOTES. 


The  Elektron   Manufacturing   Co..  have  re- 
cently sold  to  Messrs.  Warfel  &  Geist  of  Lancas- 
ter,   Pa.,    3  c    H.  P.    in    Perret   electric   motors. 
These  machines  will  be  supplied  with  current  by 
the  Edison  Electric  Illuminating  Co..  of  Lancas- 
and  will  furnish  power  for  all  the  machinery 
he  large  brick  building  recently  completed 
Messrs.   Warfel  &  Geist,  including  large  Hoe 
presses   for  prin  daily  and  weekly  Xew 

Era,  as  well  as  all  the  job  presses,  which  go  to 
make  up  one  of  the  best  and  largest  printing 
establishments  in  the  state.  Messrs.  Warfe 
Geist  have  had  experience  with  several  other 
motors,  but  after  a  thorough  investigation  and 
a  visit  to  Brooklyn  and  New  York,  where  they 
witnessed  the  motors  in  operation,  placed  their 
contract  for  Perret  machines.  The  following 
is  a  sample  of  the  testimonials  now  being  re- 
ceived by  The  Elektron  Manufacturing  Co. 

Minneapolis,  Mora.,  Dec.  3,  1S90. 
F.  J.  Rkhz,  A^ent  : 
Dear  Sir. — In    repl}*   to   yours    of  the  3d,    in 
regard  to  testimonials,  will  say  that  I  am  so  well 
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turned  with  the  fingers.  A  slight  raising  and 
turning  of  the  ring  allows  it  to  drop  to  the  end 
of  the  rod,  thus  lowering  the  globe  out  of  the  way. 
After  the  lamp  is  trimmed,  the  ring  is  raised 
again  and  a  quarter  turn  brings  it  back  to  its 
original  position,  where  it  supports  the  globe- 
holder  securely.  To  remove  this  entirely  the  ring 
is  slipped  down  until  opposite  the  lower  notch  in 
the  rod,  where  both  the  ring  and  the  globe  holder 
can  be  taken  off  together.  The  globe  can  then 
be  replaced  and  the  holder  slipped  back  and 
clamped  in  place  in  an  instant  Thus  it  takes 
but  a  moment  to  lower  the  globe  where  it  will 
be  out  of  the  way,  to  raise  it  again  into  position, 
or  to  remove  it  altogether.  Such  a  labor-saving 
device  ought  to  pay  for  itself  in  a  short  time,  and 
as  it  is  simple  and  well  made  will  probably  out- 
last the  rest  of  the  lamp.  As  it  fits  any  T.-H. 
double  carbon  lamp,  it  will  find  a  ready  market 
wherever  these  are  used.  Mr.  George  Cutter  is 
pushing  this  device  from  his  office  at  333  "The 
Rookery, "  Chicago. 


pleased  with  the  Perret  Motor  m  all  respects  that 
I  will  permit  your  people  to  write  anything  they 
see  fit  over  my  name,  providing  it  is  all  in  favor 
of  the  Perret,  and  I  will  do  all  I  can  in  my  way 
to  help  you  in  Minneapolis. 

Yours  respectfully, 

F.  G.  Ward, 

Manager  The  Great  Atlantic  and  Pacific  Tea  Or. 

W.  H.  Gordon  <fc  Co.,  115  Broadway,  are  sel- 
ling large  quantities  of  the  Star  Electrix  Special- 
ties for  which  they  are  the  general  selling  agents. 
The  sockets  especially  have  been  in  gTeat 
demand,  and  the  factory  has  been  put  to  its  ut- 
most capacity  to  keep  up  with  the  orders,  and 
numerous  ones  are  booked  for  future  delivery. 
This  firm  is  also  prepared  to  furnish  promptly 
orders  for  the  switches  and  cut-outs  of  which 
they  are  now  fully  stocked.  R.  J.  G. 


Increasing  E.  M.  F.  of  Dvnamos. — In  dynamos 
if  either  the  strength  of  field,  the  velocity,  or  the 
length  of  wire  be  doubled,  the  resulting  E.  M.  F. 
will  be  doubled,  the  number  of  lines  cut  per 
second  being  increased  two  fold. 


The  Suewat  Case. — Argument  was  continued 
a  few  days  ago  in  the  suit  of  the  "tax-payers "  to 
prevent  the  Board  of  Control  from  making  a 
contract  with  the  Empire  City  Subway  Company. 
The  Board,  with  the  assent  of  the  Consolidated 
Subway  Company,  proposes  to  divide  the  sub- 
way business,  and  turn  over  to  the  Empire 
Company  the  construction  of  subways  for  low 
tension  wires.  The  argument  was  not  concluded. 


WESTERN  NOTES. 

BRANCH  OFFICE  OF  THE  ELECTRIC  AGE. 

:  OPERA  HOUSE  BLOCK, 

Chicago,  111.,  Dec.  18,  1890. 

Mr.  William  Hood,  of  the  Accumulator  Com- 
pany, is  in  New  York. 

Mr.  D.  T  Everts,  assistant  manager  of  the 
Simplex  Electrical  Company  of  Boston,  is  in  the 
city  this  week  among  friends  and  business  ac- 
quaintances. 

The  Cedar  Rapids  and  Marion  Railway,  and 
the  Cedar  Rapids  Street  Railway,  of  Cedar 
Rapids,  Iowa,  have  been  transferred  to  a  syn- 
dicate of  local  capitalists,  who  propose  convert- 
ing both  roads  into  electric  lines.  The  officers 
of  the  Cedar  Rapids  and  Marion  Railway  are : 
P.  E.  Hall,  President  ;  W.  D.  Douglas,  Yice- 
President ;  John  S.  George  W. 

Bever,  Treasurer  ;  and  the  officers  of  the  Cedar 
Rapids  Street  Railway  are  :  S.  E.  Hall.  President; 
John  S.  Ely,  Secretary;  Geo.  W.  Bever,  Treasurer. 

Chicago  Electric  Club. — On  last  Monday 
evening  the  Chicago  Electric  Club  substituted  a 
"social"  in  the  place  of  the  regular  meeting, 
and  the  result  was  so  satisfactory  that  it  is  likely 
the  "  social  "  will  be  a  featwre  of  the  club  here- 
after. Messrs  DegenhaTdt  and  Buckley  were  the 
committee  having  charge  of  the  programme  of  the 
evening,  which  was  enough  to  insure  its  un- 
qualified success.  The  Mandolin  Club  furnished 
music,  Prof  Broadfoot  gave  several  recitations, 
and  Messrs.  Degenhardt  and  Buckley  furnished 
an  interesting  entertainment  in  the  form  of  an 
illustrated  paper  on  "Electricity.''  The  club 
announces  a  series  of  four  parties  to  be  given 
during  the  winter,  the  first  to  take  place  Decem- 
ber 26th.  Kinsley's  Banquet  hall,  next  door  to 
the  club  parlors  will  be  used  for  dancing. 

F.   ML   I. 


New  Catalogues. — The  Columbia  Incandescent 
Lamp  Company,  of  191 2  and  19 14  Olive  street, 
St  Louis,  have  just  issued  their  catalogue  of  in- 
candescent lamps.  The  company  manufactures 
incandescent  lamps  to  fit  any  socket  They  also 
make  a  special  lamp  for  electric  street  cars.  The 
company's  lamps  have  a  reputation  for  long  life, 
maintenance  of  candle-power  and  high  efficiency, 
and  the  factory  is  equipped  with  all  the  latest 
improved  mechanical  apparatus  and  instruments 

:::in  the  manufacture  of  incandescent  lamps. 
The  catalogue  is  very  neatly  gotten  up  and  well 
illustrated. 

The  Electric  Merchandise  Company,  11 
Adams  street  Chicago,  is  out  with  a  sheet  giv- 
ing "  a  few  specialties  '"  in  their  line.  These  in- 
clude gravity  switches,  fuse  boxes,  lightning  ar- 
resters, platform  gate  for  street  cars,  etc..  etc. 

Institute  of  Electrical  Engineers.  —  This 
flourishing  society  is  constantly  increasing  in 
membership  and  has  just  reached  the  50c  mark. 
It  is  the  leading  society  of  electricians  in  the 
United  States  and  embraces  within  its  member- 
ship almost  every  electrician  of  prominence  in 
the  country,  and  many  in  other  countries.  It  is 
filling  an  important  place  in  the  development  of 
electrical  knowledge,  and  we  hope  its  prosperity 
and  usefulness  will  continue  to  enlarre. 

Lost  Opportunities. — An  exchange  says;  it  is 
astonishing  by  what  narrow  margins  some  people 
escape  making  large  fortunes.  It  is  reported 
that  Prof.  Alexander  Graham  Bell  tried  again  and 
again  to  persuade  Senator  Don  Cameron  to  buy 
a  one-half  interest  in  his  invention  for  $10,000. 
Cameron  thought  Bell  a  halfwitted  dreamer,  re- 
fused to  put  up  a  dollar,  and  finally  gave  orders 
that  Bell  should  no  longer  be  admitted  to  his 
office.  The  half-interest  to-day  would  pay  a 
handsome  intere^:  :oo,ooo.     The  West- 

inghouse  air-brake  was  hawked  about  the  country 
for  $500  for  the  half-interest,  with  no  takers. 
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NOTES  ON  THE  CHEMISTRY  OF  SECOND- 
ARY CELLS.* 

By  Prof.  W.  E.  Ayrton,   Vice-President ;    C.   G. 
Lamb,  B.  Sc.,  and  E.  W.  Smith,  Associates. 


III. 


(Continued  from  page  7,  issue  of  December  20.) 

-Appearance    of   Plates   at    Removals  of 
Plugs. 
The  following  notes  were  made  by  Mr.  Rob- 
ertson and  ourselves  at  the  successive  removals 
of  the  plugs  : 

Charging. 

Positive  Plates.  Negative  Plates 

Point  A  on  Curve  i.t  Terminal  Potential  Differ- 
ence, 2. 134  volts.     Specific  Gravity  of 
Liquid,  1. 178. 


The  plugs  at  the  top  were 
the  softest. 


The  upper  part  of  the 
plates  had  a  greyish-brown 
color,  and  presented  the  ap- 
pearance of  being  coated 
with  a  very  thin  film  of 
white  sulphate.  The  lower 
part  of  the  plates  was  of  a 
reddish-brown  color. 

The  plugs  at  the  top  were 
hard,  while  those  at  the  bot- 
tom were  quite  soft. 

Point  B  on  Curve   i.t  Terminal  Potential  Dif 

ference,  2. 2  volts.       Specific  Gravity  of 

Liquid,  1.198. 


The  plugs  both  at  the  top 
and  at  the  bottom  harder 
than  before,  those  at  the  top 
having  hardened  more  than 
those  at  the  bottom. 


The  plates  had  entirely 
lost  their  whitish  appearance, 
and  showed  a  uniform  red- 
dish brown  color,  darker 
than  the  previous  color  of 
the  bottom  of  the  plates. 

Point  C  on  Curve  i.f  Terminal   Potential  Dif- 
ference, 2.234  volts.      Specific  Gravity 
of  Liquid,  1.201. 
The   previous  charges  in-    I       The  previous   charges  in- 
'entc^A  in   imnnnt  '    rrpn*ipd  in   amount. 


creased  in  amount. 


Fig.  5. 


Fig.  6. 

Point  D  on  Curve  i.f  Terminal  Potential  Dif- 
ference, 2.4  volts.  Specific  Gravity  of 
Liquid,  1.206. 

The  plates  had  the  rich  The  plugs  had  a  brilliant 
deep  brown  color  of  lead  metallic  lustre,  and  looked 
peroxide,  except  where  they  quite  silvery  when  first  re- 
were  covered  with  the  ebo-  moved  from  the  plates.  The 
nite  separators :  there  the  plugs  at  the  top  were  now 
color  was  lighter.  the  hardest. 

The  plugs  at  the  top  were 
slightly  the  softest,  while 
those  at  the  bottom  were 
much  the  same  as  at  the  be- 
ginning. 

Discharging. 

Positive  Plates.  Negative  Plates. 

Point  A'  on  Curve  2.|  Terminal  Potential  Differ 

ence,  1.998  volts.     Specific  Gravity 

of  Liquid,  1.205 


The  plugs  at  the  top  were 
harder  than  those  at  the 
bottom. 


The  plugs  had  the  bril- 
liant metallic  lustre  observed 
at  the  end  of  the  charging. 


Point  C   on  Curve  2.|  Terminal  Potential  Differ- 
ence, 1.850  volts.     Specific  Gravity 
of  Liquid,  1.180. 


COMPOUND-WOUND  DYNAMOS. 


The    plugs 
much  harder. 


had    become 


The  plates  had  become 
decidedly  white,  and  the  plugs 
were  white  right  through. 

Point  D'  on  Curve  2.|  Terminal  Potential  Differ- 
ence, 0.6  volt.     Specific  Gravity 
of  Liquid,  1. 175. 


The  plugs  were  somewhat 

softer. 


*Read  before  the  English  Institution  of  Electrical  Engineers, 
November  13th. 

tSee  diagrams  on  pages  6  and  7,  issue  of  December  20. 


The  plugs  had  become  ex 
tremely  hard,  especially  at 
the  bottom. 

Point  E'  on  Curve  2.f  Terminal  Potential  Differ- 
ence, o  volt.     Specific  Gravity 
of  Liquid,  1. 172. 

The  plugs  had  become  so  I 
hard  that  they  splintered,  | 
and  bits  flew  about  on  trying  I 
to  remove  them. 

The  bubbling  of  gas  from  the  negative  plates 
ceased  when  the  terminal  potential  difference 
on  discharging  fell  to  1.85  volts  (point  C  on 
curve  2),  and  it  began  again  when  the  terminal 
potential  difference  fell  to  somewhere  near  zero. 

The  following  figures  (5  and  6)  give  an  idea 
of  the  way  in  which  we  found  the  hardness  of 
the  top  and  bottom  plugs  of  the  positive  and 
negative  plates  respectively  to  vary  during  a 
normal  charge.  The  figures  are  not  drawn  to 
scale,  as  we  had  no  standard  of  hardness 
beyond  our  sensations,  hence  the  figures  only 
profess  to  be  qualitative  sketches  from  which 
mental  pictures  can  be  obtained.  Distance 
measured  upways  from  O  A  indicates  roughly 
the  degree  of  hardness ;  distance  measured 
downwards,  the  degree  of  softness. 

It  will  be  seen  that  during  the  charging  the 
variation  in  the  hardness  of  the  plugs  is  far 
greater  at  the  top  than  at  the  bottom  of  the 
plates,  and  consistently  with  this  fact  Mr. 
Robertson's  analyses  show  that,  on  the  whole, 
the  rate  of  chemical  action  at  the  top  of  the 
plates  is  greater  than  at  the  bottom.  The  differ- 
ence in  the  hardness,  however,  is  far  more 
marked  than  the  difference  in  the  chemical  ac- 
tion. For  example,  while  the  plugs  at  the  top 
of  the  positive  plates  are,  during  the  earlier 
part  of  the  charging,  much  harder  than  those  at 
the  bottom,  no  such  striking  difference  is  ob- 
servable in  the  percentage  of  lead  peroxide 
contained  by  these  plugs.  The  cause  of  this 
we  are  examining  experimentally  at  the  present 
time. 

Characteristic  Curves. — It  is  possible  to  re- 
present all  the  important  properties  of  a  dynamo 
machine  by  curves,  and  since  these  properties 
give  it  a  distinct  character  by  which  it  differs 
from  other  machines  of  different  type,  these 
curves  are  called  characteristics.  The  relations 
between  current,  electro-motive  force,  speed, 
horse-power,  efficiency,  and  so  forth,  can  all  be 
represented  graphically,  but  the  curve  most 
commonly  used  is  that  giving  the  electro-motive 
force  as  a  function  of  the  exciting  power  of  a 
constant  speed.  In  the  case  of  a  series  dynamo 
the  exciting  power  is  proportional  to  the  cur- 
rent, and  if  we  plot  the  currents  on  the  horizon- 
tal and  corresponding  electro-motive  forces 
created  in  the  armature  coils  on  the  vertical,  we 
obtain  what  is  commonly  known  as  the  internal 
characteristic.  The  external  characteristic  is  a 
curve  representing  the  electro-motive  force  at 
the  terminals  of  the  dynamo,  and  the  distance 
between  corresponding  points  on  the  two  curves 
represents  the  loss  of  electro-motive  force  oc- 
casioned by  the  internal  resistance  of  the  ma- 
chine. 

Starting  Motors. — To  start  a  shunt  motor  it 
is  necessary  to  arrange  the  switch  in  such  man- 
ner that  the  field  becomes  excited  before  the  cur- 
rent is  allowed  to  flow  through  the  armature, 
and  to  avoid  excessive  sparking  or  heat- 
ing of  the  armature.  In  cases  where  the 
motor  has  to  start  with  the  load  on,  additional 
resistances  must  be  placed  into  the  armature 
circuit,  which  are  again  cut  out  as  soon  as  the 
motor  has  attained  some  speed. 


Let  the  field  magnet  of  a  dynamo  machine  be 
wound  with  two  coils  one  of  fine  high  resistance 
wire  coupled  direct  to  the  brushes,  and  the  other 
of  stout  low  resistance  wire,  coupled  in  series 
with  the  brushes  and  the  external  circuit.  If 
the  latter  be  open,  no  current  passes  through  the 
main  or  series  coils,  and  the  magnetism  of  the 
machine  is  entirely  due  to  the  exciting  power  of 
the  shunt  coils.  If  the  machine  is  properly  de- 
signed, this  amount  of  magnetism  should  pro- 
duce an  internal  electro-motive  force  exactly 
equal  to  that  which  it  is  desired  to  maintain  at 
all  currents  in  the  internal  circuit,  provided  the 
dynamo  is  driven  at  a  constant  speed.  If  a  cur- 
rent  is  permitted  to  flow  through  the  armature, 
the  electro-motive  force  measured  at  the  brushes 
is  naturally  somewhat  less  than  that  created 
within  the  armature  coils  on  account  of  losses 
through  resistance  and  self-induction,  the  loss 
increasing  with  the  current.  To  compensate  for 
this  loss  it  is  necessary  to  increase  the  internal 
electro-motive  force,  and  this  is  accomplished 
by  an  increase  in  the  strength  of  the  magnetic 
field.  This  is  brought  about  automatically  by 
the  main  current  itself,  which  assists  the  shunt 
current  in  exciting  the  field  magnets.  In  a  cor- 
rectly compounded  machine  the  increase  of 
magnetization  due  to  the  main  coils  is  sufficient, 
and  no  more  than  sufficient,  to  keep  the  external 
electro-motive  force  constant  at  all  currents  which 
can  safely  be  passed  through  the  machine.  We 
say  the  machine  is  accurately  compounded  for 
constant  terminal  pressure. 

Now  it  is  easy  to  see  that  we  can  overdo  the 
thing,  by  putting  on  somewhat  finer  shunt  wire, 
which  will  lower  the  electro-motive  force  when 
the  machine  works  on  open  circuit  or  on  a  circuit 
of  high  resistance  ;  and  by  increasing  the  num- 
ber of  main  coils  so  as  to  make  the  exciting  power 
of  the  main  circuit  preponderate  over  that  of  the 
weaker  shunt.  In  this  case  the  increase  of  in- 
ternal electro-motive  force  will  more  than  coun- 
terbalance the  loss  through  self-induction  and 
resistance,  and  the  result  will  be  that  up  to  a 
certain  limit  the  external  electro-motive  force 
will  rise  as  the  current  increases.  Such  an  over- 
compounded  machine  could  therefore  be  used 
as  a  generator  the  receiver  being  an  ordinary 
shunt  machine,  and  we  would  thus  obtain  a 
system  of  transmission  of  energy  at  constant 
speed. 

Theoretically  this  is  quite  correct,  but  in  prac- 
tice there  arises  a  difficulty  due  to  the  fact  that 
the  polarity  of  a  compound'  machine  can  easily 
be  reversed,  especially  if  the  influence  of  the 
main  coils  is  considerably  greater  than  that  of  the 
shunt  coils.  

Transmission  of  Energy. — Among  the  early 
applications  of  electric  transmission  of  energy, 
may  be  mentioned  the  pumping  arrangements 
in  use  since  1883,  at  a  mine  in  Thallern,  in  Aus- 
tria. Previously  to  the  introduction  of  elecricity, 
a  six-horse  power  portable  engine,  placed  at  the 
bottom  of  the  pit,  was  employed  to  work  a  cen- 
trifugal pump  delivering  sixty-six  gallons  a  min- 
ute through  850  yards  of  tubing  to  a  height  of 
200  feet.  Now  the  engine  has  been  replaced 
by  an  electro-motor,  the  power  being  supplied 
by  a  dynamo  on  the  surface  which  gives  a  cur- 
rent of  fifteen  amperes  at  a  pressure  of  500  volts. 
This  represents  an  electrical  energy  of  10. 2  horse 
power,  and,  allowing  eighty  per  cent,  for  the 
commercial  efficiency  of  the  generator,  the  total 
energy  expended  comes  to  12.8  horse  power. 
The  energy  represented  in  water  lifted  is  four- 
horse  power,  ifwedonot  count  friction  in  the 
tube  ;  including  friction,  it  probably  amounts  to 
over  six-horse  power.  The  commercial  effi- 
ciency of  the  installation,  including  the  two  dy- 
namos and  the  centrifugal  pump,  is  therefore 
about  50  per  cent. 

Stored  Energy. — As  a  means  of  storing  energy 
to  be  afterwards  converted  into  a  current  of 
electricity,  the  secondary  battery  stands  alone. 
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NEW   PUBLICATION'S. 

Bibliotheca  Polytechnic  a  :  A  Directory  of  Tech- 
nical Literature — A  Classified  Catalogue  of  all 
Books,    Annuals  and   Journals  published   in 
America,  England,  France  and  Germany,  in- 
cluding  their   Relation   to  Legislation,    Hy- 
giene and  Daily  Life.     Edited  by  Fritz  von 
Sz:zepanski.    First  Annual  Issue.    Crown  8vo. , 
cloth.     New  York  :    The    International  News 
Company,  83  and  S5  Duane  street.      75  cents. 
This  work  will  be  of  much  value  to  students 
of  the  sciences.     Much  industry  and  care  have 
evidently  been  bestowed  in  its  preparation,  and 
the  catch-words  are  printed  in  English,  French 
and  German,  which  makes  the  book  of  extraor- 
dinary value.     There  is  a  demand   for  such  a 
work  as  this  and  it  ought  to  find  a  ready  sale. 


MINNEAPOLIS  NOTES. 


see  ruin,  as  far  as  this  traffic  is  concerned, 
staring  them  in  the  face,  and  rumor  has  it  that 
they  will  soon  drop  the  fares  from  50  cents 
round  trip  to  25,  and  even  at  20  cents  they  will 
be  handicapped,  as,  by  the  transfer  system,  one 
may  ride  from  any  part  of  Minneapolis  to  any 
portion  of  St.  Paul  for  10  cents,  or  vice  versa. 


TELEPHONE  NOTES. 


A  new  company  has  recently  been  organ- 
ized here  for  the  purpose  of  constructing  and 
operating  an  electric  railway  for  freight  and  pas- 
senger business  between  this  city  and  Anoka. 
The  line  is  to  be  18  miles  in  length  and  will 
have  a  full  equipment  of  passenger  and  freight 
rolling  stock.  Thomas  Lowry  and  Col.  McCrory 
are  said  to  be  heartily  in  the  new  concern. 

Another  company,  with  its  object  the  running 
of  a  street  car  line,  has  already  been  incorpor- 
ated in  this  city.  The  company  intends  build- 
ing a  double  track  electric  line  between  Golden 
Valley  (a  suburb  of  Minneapolis)  and  this  city. 
The  names  of  the  incorporators  are  at  present 
undivulged,  but  the  road  is  a  sure  thing  as  work 
has  already  been  begun. 

The  Loan  and  Trust  Company's  building  in 
this  city  is  being  rewired  throughout  with  Habir- 
shaw  wire.  This  building,  only  a  few  years' 
old,  was  a  standing  monument  of  the  crude, 
unsafe,  early  methods  of  wiring.  Nothing  was 
used  but  paraffined  wire.  There  was  not  a  foot 
of  rubber  covered  wire  in  the  building  and  there 
were  grounds  from  top  to  bottom. 

A  new  electric  company  has  entered  the  field 
within  the  last  few  days  in  Minneapolis,  it  being 
that  of  Hoffman  and  Metsgar,  dealers  in  electri- 
cal appliances  of  all  kinds  Their  office  is  at  20 
and  22  South  Fourth  street,  and  even  at  this 
early  period  of  their  career  report  plenty  of 
business. 

A  new  fire  alarm  is  soon  to  be  put  upon  the 
market  which  promises  to  do  away  with  many 
of  the  faults  of  apparatus  of  this  description. 
Unlike  other  alarms  this  is  worked  on  the  closed 
circuit  system  and  not  only  is  able  to  automati- 
cally designate  the  exact  position  of  a  fire  but 
gives  an  alarm  independent  of  the  fire  alarm. 
Any  number  of  buildings  may  be  fitted  up  on  the 
same  line,  all  working  together,  yet  independ- 
ent and  distinct.  Further  details  of  construction 
and  working  will  be  found  in  the  Age  at  a  later 
date. 

The  incorporation  of  a  company  for  the  manu- 
facture and  sale  of  electrical  apparatus  is  being 
seriously  talked  of  among  the  representative 
business  men  of  the  city  and  from  present  indi- 
cations will  soon  become  a  settled  fact. 

The  use  of  motors,  in  all  sorts  of  shops,  seems 
to  have  had  a  great  impulse  within  the  last  few 
weeks,  no  less  than  19  having  been  set  in  four 
weeks  and  a  promise  of  as  many  more  before  '91. 

There  is  much  complaint  of  the  unsteadiness 
of  the  incandescent  light  supplied  by  the  two 
companies  here.  These  fluctuations  go  on  day 
and  night  and  apparently  the  speed  of  the  en- 
gines has  nothing  to  do  with  it. 

The  Minneapolis-St.  Paul  Electric  Line  was 
opened  a  few  days  ago  with  cars  every  10  min- 
utes. The  distance  (10  miles)  is  at  present  cov- 
ered in  about  an  hour,  but  with  the  new  motor 
the  distance  will  be  made  in  30  minutes.  The 
railroad  companies  plying  between  the  two  cities 


The  daily  papers,  in  the  absence  of  other  im- 
portant electrical  news,  are  freely  discussing  the 
probability  of  war  between  the  Western  Union 
Telegraph  Company  and  the  Long  Distance 
Telephone.  These  papers  indulge  in  consider- 
able speculation  in  this  direction  and  predict 
that  in  1896  the  telephone  company  will  be  a 
formidable  rival  of  the  Western  Union  in  the 
legitimate  telegraph  field.  It  is  stated  that  the 
telephone  company  intends  to  use  their  wires 
for  telegraphic  purposes  as  well  as  for  the  tele- 
phone, and  that  both  methods  of  communica- 
tion will  be  carried  on  simultaneously  over  the 
same  wires. 

The  new  exchange  building  of  the  Chesapeake 
and  Ohio  Telephone  Company  in  Baltimore  is 
said  to  be  the  most  complete  in  the  entire  coun- 
try. The  engineering  work  was  done  on  plans 
gotten  up  by  the  American  Telegraph  and  Tele- 
phone Company,  better  known  as  the  "  Long 
Distance  Telephone,''  and  the  result  is  the  best 
flexible  underground  plant  to  be  found  any- 
where in  the  country.  The  system  of  drawing 
in  and  out  is  perfect  and  complete,  and  the  tele- 
phone people  are  very  proud  of  this  monument 
to  scientific  skill.  The  capacity  of  the  under- 
ground system  is  10,000  wires,  and  the  wires 
can  be  inserted  and  withdrawn  with  remarkable 
facility. 

According  to  a  recent  statement  of  the  Bell 
Telephone  Company  there  was  an  increase  of 
33,684  telephones  under  rental  during  the  eleven 
months  ending  November  20,  1890.  The  total 
number  of  telephones  in  use  at  that  date  was 
478,425.  At  the  same  time,  in  1889,  there  were 
439, S60  telephones  under  rental. 


NEW  COMPANIES  INCORPORATED. 


Electrical  Machine  Co  ,  Chicago,  111.  ;  capi- 
tal, S5,ooo;  to  manufacture  electrical  machines. 

Love  Electric  Traction  Co.,  Chicago,  111.  ; 
manufacture  of  electrical  appliances,  etc. 

Cambridge  Accumulator  Co. ,  Saco,  Me.  ;  capi- 
tal, $500,000;  to  manufacture  electric  accumu- 
lators, etc. 

Simplex  Motor  Co.,  Portland,  Me.  :  capital, 
$5:0,000;  to  manufacture  electric  motors  for 
stationary  and  locomotive  purposes. 

Michigan  Traction  and  Electric  Co.,  Saginaw, 
Mich.:  capital,  Si  00, 000  ;  to  manufacture  street 
cars,  etc. 

Plainfield  Gas  and  Electric  Company,  Plain- 
field,  N.  J.  ;  capital;  $175,000. 

Troy  Telephone  and  Telegraph  Co. ,  Troy, 
N.  Y.  ;  capital,  $250,000  ;  to  construct  a  line 
from  Troy  to  Albany  and  other  places. 

Lancaster  Electric  Light  Co.,  Lancaster,  O.  ; 
capital,  $15,000. 

ELECTRIC    CONDUCTORS. 

One  of  the  most  important  details  to  be  con- 
sidered in  connection  with  an  electric  light  plant 
is  the  means  to  be  adopted  for  transferring  the 
energy  from  the  generator  to  the  lamp.  In  tele- 
graphy it  is  a  matter  of  secondary  importance 
whether  the  line  connecting  the  sending  and  the 
receiving  stations  measures  3,000  or  4,000  ohms 
in  resistance,  the  number  of  primary  cells  em- 
ployed for  working  the  wire  being  simply  varied 
according  to  this  resistance.  Consequently, 
unless  a  high  speed  system  of  working  is  to  be 
adopted,  good  iron  wire  answers  every  purpose, 
for  it  is  a  fairly  good  conductor,  it  is  mechani- 


cally strong,  and  it  is  cheap.  For  high  speed 
working,  copper  is  resorted  to  because  the 
electro-magnetic  inertia  of  iron  is  too  great  to 
permit  the  necessary  rapidity  of  current  alterna- 
tion. 

In  electric  lighting,  copper  is  always  employ- 
ed for  the  conductor.  The  current  to  be  carried 
is  usually  very  strong  or  heavy,  and  it  is  imper- 
ative that  the  loss  of  energy  due  to  the  resistance 
of  the  conductor  should  be  brought  down  to  the 
lowest  practicable  limit.  Were  iron  to  be  em- 
ployed, it  would  be  necessary  to  give  it  six  times 
the  sectional  area  of  the  copper  to  contain  the 
same  conductivity,  and  an  iron  wire  or  rod  ot 
such  dimensions  as  it  would  be  frequently  ne- 
cessary to  employ  would  be  too  rigid  for  handl- 
ing and  bending.  It  would  be  necessary  to 
make  it  in  definite  lengths  and  then  to  connect 
these  lengths  together  at  the  place  where  they 
are  to  be  used.  But  such  a  rod  would  also 
present  very  many  additional  difficulties  in  the 
way  of  insulation,  and  add  considerably  to  the 
cost  of  that  portion  of  the  work.  In  fact,  an 
insulated  iron  conductor  would  be  considerably 
more  expensive  than  one  of  copper  offering  the 
same  resistance.  The  recently  extended  use  of 
rapidly  alternating  currents  is  another  rearon 
against  the  employment  of  iron  conductors. 

The  choice  of  materials  for  electrical  conduc- 
tors of  any  kind  is  really  limited  to  the  two 
metals  above  mentioned,  viz.,  copper  and  iron, 
so  that  for  electric  lighting  work  we  have  no  al- 
ternative but  to  use  copper. 

Now,  as  in  overcoming  the  resistance  of  a 
conductor,  electrical  power  is  wasted,  and  as  it 
costs  money  to  develop  electrical  power,  it  is 
evident  that  in  any  commercial  system  such 
waste  must  be  kept  down  to  a  minimum.  This 
can  be  done  by  simply  reducing  the  resistance  ; 
that  is,  by  increasing  the  size  of  the  conducting 
wires  ;  but  as  this  also  is  an  expensive  matter, 
care  must  be  taken  that  the  addition  thus  made  to 
the  expenditure  in  conductors  is  not  so  excess- 
ive as  to  more  than  counterbalance  the  cost  of 
the  power  continually  being  saved.  It  has  been 
laid  down  as  a  general  rule,  that,  for  the  trans- 
mission of  any  given  current,  the  size  of  the  con- 
ductor most  economical  to  employ  is  one  offer- 
ing such  a  resistance  that  the  cost  of  the  energy 
wasted  per  annum  in  heating  the  conductors, 
should  be  equal  to  the  interest  per  annum  on  the 
original  outlay  upon  them.  Knowing  the  aver- 
age current  to  be  transmitted,  it  becomes  easy 
to  find  the  average  electrical  horse  power  wasted 
in  a  conductor  of  any  given  resistance  ;  but  the 
cost  of  developing  a  horse  power  depends  upon 
many  conditions,  principally  local,  such  as  the 
cost  of  fuel,  attendance,  rental,  repairs,  prime 
cost,  and  efficiency  of  the  plant  And  with  re- 
gard to  the  conductors  themselves,  it  must  be 
remembered  that  it  is  not  merely  a  question  of 
the  quantity  and  price  of  the  copper  employed, 
but  also  of  the  insulation  and  laying. 


Electric  Power  in  Zinc. — If  the  battery  is  pro- 
perly handled,  the  oxidation  of  one  ton  of  zinc 
will  produce  1.340  electrical  horse-power  hours 
of  current,  giving  in  glow  lamps  the  light  of 
333,000  candles,  and  in  arc  lights  1,665,000 
candles,  which  last  is  55  times  as  much  light  as 
can  be  produced  from  one  ton  of  coal,  or  10,000 
cubic  feet  of  gas.  It  can  then  be  wholly  recover- 
ed as  sulphate  of  zinc  crystals  by  an  extremely 
simple  and  inexpensive  process  ;  and  these  can 
again  be  converted,  after  oxidation,  into  metallic 
zinc,  and  used  over  and  over  again  in  the  battery. 

Heat  Development. — The  generation  of  heat 
by  friction  is  coincident  with  that  of  electricity, 
and  the  heat  continues  to  increase  long  after  the 
electric  development  has  attained  its  maximum. 
If  the  friction  be  sufficiently  increased  in  the 
case  of  a  solid  body,  as  a  metal,  light  is  develop- 
ed, the  metal  becoming  incandescent.  Thus,  by 
the  agency  of  friction,  certain  phenomena  are 
produced,  the  first  of  which  we  call  electricity, 
the  second  heat  and  the  third  light. 
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ELECTRO   MAGNETS/ 


ELECTROMAGNETS 


FOR     USE     WITH 
CURRENTS. 


ALTERNATING 


When  you  are  designing  electro-magnets  for 
use  with  alternating  currents,  it  is  necessary  to 
make  a  change  in  one  respect,  namely,  you  must 
so  laminate  the  iron  that  internal  eddy-currents 
shall  not  occur;  indeed,  for  all  rapid  acting  elec- 
tro-magnetic apparatus  it  is  a  good  rule  that  the 
iron  must  not  be  solid.     It  is  not  usual  with  tele- 
graphic instruments  to  laminate  them  by  making 
up  the  core  of  bundles  of  iron  plates  or  wire,  but 
they  are  often  made  with  tubular  cores,  that  is 
to  say,  the  cylindrical  iron  core  is  drilled  with  a 
hole  down  the  middle,  and  the  tube  so  formed 
is  slit  with  a  saw-cut  to  prevent  the  circulation 
of  currents  in  the  stance  of  the  tube.     Now  when 
electro-magnets  are  to  be  employed  with  rapidly 
alternating  currents,  such  as  are  used  for  electric 
lighting,  the  frequency  of  the  alternations  being 
usually  about  ioo  periods  per  second,  slitting  the 
cores  is  insufficient  to  guard   against  eddy-cur- 
rents ;  nothing  short  of  completely  laminating 
the  cores  is  a  satisfactory  remedy.     I  have  here, 
thanks  to  the  Brush  Electric  Engineering  Com- 
pany, an  electro-magnet  of  the  special  form  that 
•is  used  in  the  Brush  arc  lamp  when  required  for 
the  purpose  of  working  in  an  alternating- current 
circuit.     It  has  two  bobbins  that  are  screwed  up 
against  the  top  of  an  iron  box  at  the  head  of  the 
lamp.     The  iron  slab  serves  as  a  kind  of  yoke  to 
carry  the  magnetism  across  the  top.     There  are 
no  fixed  cores  in  the  bobbins,  which  are  entered 
by  the  ends  of  a  pair  of  yoke  plungers.     Now  in 
the  ordinary  Brush  lamp  for  use  with  a  steady 
current,    the   plungers    are   simply   two   round 
pieces  of  iron  tapped  into  a  common  yoke  ;  but 
for  alternate  current  working  this   constuction 
must  not  be  used,  and  instead  a  U-shaped  double 
plunger  is   used,  made   up   of  laminated  iron, 
rivetted  together.     Of  course  it  is  no  novelty  to 
use  a  laminated  core;  that  device,  first  used  by 
Joule,  and  then  by  Cowper,  has  been  repatented 
jather  too  often  during  the  past  fifty  years  to  be 
•considered  as  a  recent  invention. 
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FIG.  I. CURVES    OF    RISE    OF    CURRENT. 

The  alternate  rapid  reversals  of  the  magnetism 
in  the  magnetic  field  of  an  electro-magnet,  when 
■excited  by  alternating  electric  currents,  sets  up 
eddy-currents  in  every  piece  of  undivided  metal 
within  range.  All  frames,  bobbin  tubes,  bobbin 
ends,  and  the  like  must  be  most  carefully  slit, 
otherwise  they  will  overheat.  If  a  domestic  flat- 
iron  is  placed  on  the  top  of  the  poles  of  a  proper- 
ly laminated  electro-magnet,  supplied  with  al- 
ternating currents,  the  flat-iron  is  speedily  heated 
up  by  the  eddy-currents  that  are  generated 
internally  within  it.  The  eddy-currents  set  up 
by  induction  in  neighboring  masses  of  metal, 
especially  in  good  conducting  metals,  such  as 
copper,  give  rise  to  many  curious  phenomena. 
For  example,  a  copper  disc  or  copper  ring  placed 
over  the  pole  of  a  straight  electro-magnet  so  ex- 
cited is  violently  repelled.  These  remarkable 
phenomena  have  been  recently  investigated  by 
Prof.  Elihu  Thomson,  with  whose  beautiful  and 
elaborate  researches  we  have  lately  been  made 
conversant  in  the  pages  of  the  technical  journals. 
He  rightly  attributes  many  of  the  repulsion  pheno- 
mena to  the  lag  in  phase  of  the  alternating  cur- 
rents thus  induced  in  the  conducting  metal. 
The  electro-magnetic  inertia,   or  self-inductive 

*  Abstract   from   Cantor   Lecture   delivered   before   the 
^Society  of  Arts,  London,  by  Prof.  Silvanus  P.  Thompson. 


property  of  the  electric  circuit,  causes  the  cur- 
rents to  rise  and  fall  later  in  time  than  the  elec- 
tromotive forces  by  which  they  are  occasioned. 
In  all  such  cases  the  impedance  which  the 
circuit  offers  is  made  up  of  two  things — resistance 
and  inductance.  Both  these  causes  tend  to 
diminish  the  amount  of  current  that  flows,  and 
the  inductance  also  tends  to  delay  the  flow. 

ELECTRO-MAGNETS    FOR    QUICKEST    ACTION. 

I  have  already  mentioned  Hughes's  researches 
on  the  form  of  electro  magnet  best  adapted  for 
rapid  signalling.  I  have  also  incidentally  men- 
tioned the  fact  that  where  rapidly  varying  currents 
are  employed,  the  strength  of  the  electric  current 
that  a  given  battery  can  yield  is  determined  not 
so  much  by  the  resistance  of  the  electric  circuit, 
as  by  its  electric  inertia.  It  is  not  a  very  easy 
task  to  explain  precisely  what  happens  to  an 
electric  circuit  when  the  current  is  turned  on 
suddenly.  The  current  does  not  suddenly  rise 
to  its  full  value,  being  retarded  by  inertia.  The 
ordinary  law  of  Ohm  in  its  simple  form  no 
longer  applies;  one  needs  to  apply  that  other 
law  which  bears  the  name  of  the  law  of  Helm- 
holtz,  the  use  of  which  is  to  give  us  an  expres- 
sion, not  for  the  final  value  of  the  current,  but 
for  its  value  at  any  short  time,  /,  after  the  current 
has  been  turned  on.  The  strength  of  the  cur- 
rent after  a  lapse  of  a  short  time,  /,  cannot  be 
calculated  by  the  simple  process  of  taking  the 
electromotive  force  and  dividing  it  by  the  resist- 
ance, as  you  would  calculate  steady  currents. 

In  symbols,  Helmholtz's  law  is  : — 

R     i-e 

In  this  formula  it  means  the  strength  of  the  cur- 
rent after  the  lapse  of  a  short  time  /,•  E  is  the 
electromotive   force  ;    R   the  resistance    of  the 
whole  circuit;  L  its  coefficient  of  self-induction; 
and  e  the  number  2.7183,  which  is  the  base  of 
the  Napierian  logarithms.     Let  us  look  at  this 
formula;  in  its  general  form  it  resembles  Ohm's 
law,  but  with  a  new  factor,  namely,  the  expres- 
sion contained  within  the  brackets.     This  factor 
is  necessarily  a  fractional  quantity,  for  it  consists 
of  unity   less  a   certain   negative   exponential, 
which  we  will  presently  further  consider.   If  the 
factor  within  the  brackets  is  a  quantity  less  than 
unity,    that  signifies   that  it  will  be   less   than 
Eh-R.     Now,  the  exponential  of  negative  sign, 
and  with  negative  fractional  index,  is  rather  a 
troublesome  thing  to  deal   with   in    a  popular 
lecture.      Our   best  way  is   to  calculate   some 
values,  and  then  plot  it  out  as  a  curve.     When 
once  you  have  got  into  the  form  of  a  curve,  you 
can  begin  to  think  about  it,  for  the  curve  gives 
you  a  mental  picture  of  the  facts  that  the  long 
formula  expresses  in  the  abstract.     Accordingly 
we  will  take   the  following  case.     Let  E=io 
volts  ;  R=  1  ohm  ;  and  let  us  take  a  relatively 
large  self-induction,    so   as   to    exaggerate  the 
effect;  say  let  L=io  quads.     This  gives  us  the 
following:  — 


Fig.  1,  in  which,  however,  the  further  supposi- 
tion is  made  out  that  the  number  of  spirals  S  in 
the  coils  of  the  electro-magnet  is  100,  so  that 
when  the  current  attains  its  full  value  of  10  am- 
peres, the  full  magnetizing  power  will  be  Sz'= 
1000.  It  will  be  noticed  that  the  curve  rises  from 
zero  at  first  steeply  and  nearly  in  a  straight  line, 
then  bends  over,  and  then  becomes  nearly 
straight  again,  as  it  gradually  rises  to  its  limiting 
value.  The  first  part  of  the  curve— that  relating 
to  the  strength  of  the  current  after  very  small  in- 
terval of  time — is  the  period  within  which  the 
strength  of  the  current  is  governed  by  inertia 
{i.e.,  the  self-induction)  rather  than  by  resistance. 
In  reality  the  current  is  not  governed  either  by 
the  self-induction  or  by  the  resistance  alone  but 
by  the  ratio  of  the  two.  This  ratio  is  sometimes 
called  the  "time  constant"  of  the  circuit,  for  it 
represents  the  time  which  the  current  takes  in  that 
circuit  to  rise  to  a  definite  fraction  of  its  final 
value.  This  definite  fraction  is  the  fraction 
e — 1 

;  or  in  decimals,  0.634.     All  curves  of  rise- 

e 
of-current  are  alike  in  general  shape — they  differ 
only  in  scale  ;  that  is  to  say,  they  differ  only  in 
the  height  to  which  they  will  ultimately  rise,  and 
in  the  time  they  will  take  to  attain  this  fraction 
of  their  final  value. 
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In  this  case  the  value  of  the  steady  current,  as 
calculated  by  Ohm's  law,  is  10  amperes;  but 
Helmholtz's  law  shows  us  that  with  the  great 
self-induction,  which  we  have  assumed  to  be 
present,  the  current,  even  at  the  end  of  thirty 
seconds,  has  only  risen  up  to  within  95  per  cent, 
of  its  final  value  ;  and  only  at  the  end  of  two 
minutes  has  practically  attained  full  strength. 
These  values  are  set  out  in  the  highest  curve  in 
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FIG.   2. CURVES    OF    RISE  OF  CURRENT    WITH    DIFFER- 
ENT    GROUPINGS    OF    BATTERIES. 

Example (1). — Suppose E=  10  ;  R  =  400 ohms; 
L  =  8.  The  final  value  of  the  cuirent  will  be 
0.025  ampere,  or  25  milliamperes.  Then  the 
time  constant  will  be   8-4-400=50  sec. 

Example  (2). — The  P.  O.  standard  "A"  relay 
has  R  =  400  ohms  ;  L=3.25.  It  works  with  0.5 
milliampere  current,  and  therefore  will  work 
with  5  Daniell  cells  through  a  line  of  9,600 
ohms.  Under  these  circumstances,  the  time- 
constant  of  the  instrument  on  short  circuit  is 
0.0081  sec. 

It  will  be  noted  that  the  time-constant  of  a 
circuit  can  be  reduced  either  by  diminishing  the 
self-induction  or  by  increasing  the  resistance. 
In  fig.  1  the  position  of  the  time-constant  for 
the  top  curve  is  shown  by  the  vertical  doted  line 
at  10  seconds.  The  current  will  take  10  seconds 
to  rise  too. 634  of  its  final  value.  This  retarda- 
tion of  the  rise  of  current  is  simply  due  to  the 
presence  of  coils  and  electro-magnets  in  the  cir- 
cuit ;  the  current  as  it  glows  being  retarded  be- 
cause it  has  to  create  magnetic  fields  in  these 
coils  and  so  sets  up  opposing  electromotive 
forces  that  prevent  it  from  growing  all  at  once 
to  its  full  strength.  Many  electricians,  unac- 
quainted with  Helmholtz'  law,  have  been  in  the 
habit  of  accounting  for  this  by  saying  that  there 
is  a  lag  in  the  iron  of  the  electro- magnet  cores. 
They  tell  you  that  an  iron  core  cannot  be  mag- 
netized suddenly  ;  that  it  takes  time  to  acquire 
its  magnetism.  They  think  ii  is  one  of  the  prop- 
erties of  iron.  But  we  know  that  the  only  true 
time-lag  in  the  magnetization  of  iron — that 
which  is  properly  "viscous  hysteresis" — does 
not  amount  to  any  great  percentage  of  the  whole 
amount  of  magnetization,  takes  comparatively 
a  long  time  to  show  itself,  and  cannot  therefore 
be  the  cause  of  retardation  which  we  are  con- 
sidering. There  are  also  electricians  who  will 
tell  you  that  when  magnetization  is  suddenly 
evoked  in  an  iron  bar  there  are  induction  cur- 
rents set  up  in  the  iron  which  oppose  and  delay 
its  magnetization.  That  they  oppose  the  mag- 
netization is  perfectly  true,  but  when  you  care- 
fully laminate  the  iron  so  as  to  eliminate  eddy- 
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currents,  you  will  find,  strangely  enough,  that 
the  magnetism  rises  still  more  slowly  to  its  final 
value,  for,  by  laminating  the  iron  you  have  vir- 
tually increased  the  self-inductive  action  and  in- 
creased the  time  constant  of  the  circuit,  so  that 
the  cunents  rise  more  slowly  than  before.  The 
lag  is  not  in  the  iron,  but  in  the  magnetizing 
current,  and  the  current  being  retarded,  the 
magnetization  is,  of  course,  retarded  also. 

CONNECTING    COILS    FOR    QUICKEST    ACTION. 

Now  let  us  apply  these  most  important,  though 
rather  intricate,  considerations  to  the  practical 
problems  of  the  quick  working  of  the  electro- 
magnet. Take  the  case  of  an  electro-magnet 
forming  some  part  of  the  receiving  apparatus  of 
a  telegraph  system,  in  which  it  is  desired  to  se- 
cure very  rapid  working.  Suppose  the  two  coils 
that  are  wound  upon  the  horseshoe  core  are  con- 
nected together  in  series.  The  coefficient  of 
self-induction  for  these  two  is  four  times  as 
great  as  that  of  either  separately  ;  coefficients 
of  self-induction  being  proportional  to  the  square 
ot  the  number  of  turns  of  wire  that  surround  a 
given  core.  Now  if  the  two  coils,  instead  of 
being  put  in  series,  are  put  in  parallel,  the  coeffi- 
cient of  self-induction  wi  1  be  reduced  to  the 
same  value  as  if  there  were  only  one  coil,  be- 
cause half  the  line  current  (which  is  practically 
unaltered)  will  go  through  each  coil.  Hence 
the  time  constant  of  the  circuit  when  the  coils 
are  in  parallel  will  be  a  quarter  of  that  which  it 
is  when  the  coils  are  in  series ;  on  the  other 
hand,  for  a  given  line-current  the  final  magnet- 
izing power  of  the  two  coils  in  parallel  is  only 
half  what  it  would  be  with  the  coil  in  series. 
The  two  lower  curves  in  fig.  i  illustrates  this, 
from  which  it  is  at  once  plain  that  the  magnet- 
izing power  for  very  brief  currents  is  greater 
when  the  two  coils  are  put  in  parallel  with  one 
another  than  when  they  are  joined  in  series. 

Now  this  circumstance  has  been  known  for 
some  time  to  telegraph  engineers.  It  has  been 
patented  several  times  over.  It  has  formed  the 
theme  of  scientific  papers  which  have  been  read 
both  in  France  and  in  England.  The  explana- 
tion generally  given  of  the  advantage  of  uniting 
the  coils  in  parallel  is,  I  think,  fallacious  namely, 
that  the  "extra  currents  "  (i.e.,  currents  due  to 
self-induction),  set  up  in  the  two  coils  are  in- 
duced in  such  directions  as  tend  to  help  one  an- 
other when  the  coils  are  in  series,  and  to  neutral- 
ize one  another  when  they  are  in  parallel.  It  is 
a  fallacy,  because  in  neither  case  do  they 
neutralize  one  another.  Whichever  way  the 
current  flows  to  magnetism,  it  is  opposed  in  the 
coils  while  the  current  is  rising,  and  helped  in 
the  coil  while  the  current  is  falling,  by  the  so- 
called  extra-currents.  If  the  current  is  rising  in 
both  coils  at  the  same  moment,  then,  whether 
the  coils  are  in  series  or  in  parallel,  the  effect  of 
self-induction  is  to  retard  the  rise  of  the  current. 
The  advantage  of  parallel  grouping  is  simply  that 
it  reduces  the  time-constant. 

BATTERY    GROUPING    FOR    QUICKEST   ACTION. 

One  may  consider  the  question  of  grouping 
the  battery  cells  from  the  same  point  of  view. 
How  does  the  need  for  rapid  working,  and  the 
question  of  time  constant,  affect  the  best  mode 
of  grouping  the  battery  cells  ?  The  amateur's 
rule  which  tells  you  to  so  arrange  your  battery 
that  its  internal  resistance  should  be  equal  to  the 
external  resistance,  gives  you  a  result  wholly- 
wrong  for  rapid  working.  The  supposed  best  ar- 
rangement will  not  give  you  (at  the  expense  even 
of  economy)  the  best  result  that  might  be  got 
out  of  the  given  number  of  cells.  Let  us  take  an 
example  and  calculate  it  out  and  place  the  results 
graphically  before  our  eyes  in  the  form  of  curves. 
Suppose  the  line  and  electro-magnet  have  to- 
gether a  resistance  of  6  ohms,  and  that  we  have 
24  small  Daniell's  cells,  each  of  electromotive 
force,  say,  one  volt,  and  of  internal  resistance,  4 
ohms.  Also  let  the  coefficient  of  self-induction 
of  the  electro-magnet  and  circuit  be  6  quadrants. 
When  all  the  cells  are  in  series  the  resistance  of 
the  battery  will  be  96  ohms,  the  total  resistance 


of  the  circuit  will  be  102  ohms,  and  the  full 
value  of  the  current  o.  235  ampere.  When  all  the 
cells  are  in  parallel  the  resistance  of  the  battery 
will  be  0.133  ohm,  the  total  resistance  6.133 
ohms,  and  the  full  value  of  the  current  0.162 
ampere.  According  to  the  amateur  rule  of  group- 
ing cells  so  that  internal  resistance  equals  ex- 
ternal, we  must  arrange  the  cells  in  four  parallels, 
each  having  6  cells  in  series,  so  that  the  internal 
resistance  of  the  battery  will  be  6  ohms,  total  re- 
sistance of  circuit  12  ohms,  full  value  of  current 
0.5  ampere.  Now  the  corresponding  time  con- 
stants of  the  circuit  in  the  three  cases  (calculated 
by  dividing  the  co-efficient  of  self-induction  by 
the  total  resistance)  will  be  respectively — in 
series,  0.06  sec;  in  parallel,  0.96  sec;  grouped 
for  maximum  steady  current,  o.  5  sec.  From 
these  data  we  may  now  draw  the  three  curves,  as 
in  Fig.  2,  wherin  the  abscissae  are  the  values  of 
time  in  seconds,  and  the  ordinates  the  current. 
The  faint  vertical  dotted  lines  mark  the  time  con- 
stants in  the  three  cases.  It  will  be  seen  that 
when  rapid  working  is  required  the  magnetizing 
current  will  rise,  during  short  intervals  of  time, 
more  rapidly  if  all  the  cells  are  put  in  series  than 
it  will  do  if  the  cells  are  grouped  according  to 
the  amateur  rule. 

When  they  are  all  put  in  series,  so  that  the 
battery  has  a  much  greater  resistance  than  the 
rest  of  the  circuit,  the  current  rises  much  more 
rapidly,  because  of  the  smallness  of  the  time  con- 
stant, although  it  never  attains  the  same  ultimate 
maximum  as  when  grouped  in  the  other  way. 
That  is  to  say,  if  there  is  self-induction  as  well  as 
resistance  in  the  circuit,  the  amateur  rule  does 
not  tell  you  the  best  way  of  arranging  the  battery. 
There  is  another  mode  of  regarding  the  matter 
which  is  helpful.  Self-induction,  while  the  cur- 
rent is  growing,  acts  as  if  there  were  a  sort  of 
spurious  addition  to  the  resistance  of  the  circuit; 
and  while  the  current  is  dying  away  it  acts  of 
course  in  the  other  way,  as  if  there  were  a  sub- 
traction from  the  resistance.  Therefore  you 
ought  to  arrange  the  battery  so  that  the  internal 
resistance  is  equal  to  the  real  resistance  of  the 
circuit,  plus  the  spurious  resistance  during  that 
time.  But  how  much  is  the  spurious  resistance 
during  that  time  ?  It  is  a  resistance  proportional 
to  the  time  that  has  elapsed  since  the  current  was 
turned  on.  So  then  it  comes  to  a  question  of 
the  length  of  time  for  which  you  want  to  work 
it.  What  fraction  of  a  second  do  you  require 
your  signal  to  be  given  in  ?  What  is  the  rate  of 
the  vibrator  of  your  electric  bell  ?  Suppose  you 
have  settled  that  point,  and  that  the  short  time 
during  which  the  current  is  required  to  rise  is 
called  /;  then  the  apparent  resistance  at  time  / 
after  the  current  is  turned  on  is  given  by  the 
formula : — 
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SHORT   CORES   VerSUS    LONG    CORES. 

In  considering  the  forms  that  are  best  for  rapid 
action,  it  ought  to  be  mentioned  that  the  effects 
of  hysteresis  in  retarding  changes  in  the  mag- 
netization of  iron  cores  are  much  more  notice- 
able in  the  case  of  nearly-closed  magnetic  cir- 
cuits than  in  short  pieces.  Electro-magnets  with 
iron  armatures  in  contact  across  their  poles  will 
retain,  after  the  current  has  been  cut  off,  a  very 
large  part  of  their  magnetism,  even  if  the  cores 
be  of  the  softest  of  iron  ;  but  so  soon  as  the  ar- 
mature is  wrenched  off  the  magnetism  disap- 
pears. An  air-gap  in  a  magnetic  circuit  always 
tends  to  hasten  demagnetizing.  A  magnetic 
circuit  composed  of  a  long  air-path  and  a  short 
iron-path  demagnetizes  itself  much  more  rapidly 
than  one  composed  of  a  short  air-path  and  a  long 
iron-path.  In  long  pieces  of  iron  the  mutual 
action  of  the  various  parts  tends  to  keep  in  them 
any  magnetization  that  they  may  possess  ;  hence 
they  are  less  readily  demagnetized.  In  short 
pieces,  where  these  mutual  actions  are  feeble 
or  almost  absent,  the  magnetization  is  less  stable, 
and  disappears  almost  instantly  on  the  cessation 


of  the  magnetizing  forces.  Short  bits  and  small 
spheres  of  iron  have  no  "magnetic  memory." 
Hence  the  cause  of  the  commonly  received  opin- 
ion amongst  telegraph  engineers  that  for  rapid 
work  electro-magnets  must  have  short  cores. 
As  we  have  seen,  the  only  reason  for  employing 
long  cores  is  to  afford  the  requisite  length  ior 
winding  the  wire  which  is  necessary  for  carry- 
ing  the  needful  circulation  current  to  force  the 
magnetism  across  the  air-gaps.  If,  for  the  sake 
of  rapidity  of  action,  length  has  to  be  sacrificed, 
then  the  coils  must  be  heaped  up  more  thickly 
on  the  short  cores.  The  electro-magnets  in 
American  patterns  of  telegraphic  apparatus  usual- 
ly have  shorter  cores,  and  a  relatively  greater 
thickness  of  winding  upon  them,  than  those  of 
European  patterns. 

ILLUMINATION  BY  ARTIFICIAL  LIGHTS.* 

BY  S.   ALfRfcD  VARLEY. 


The  conclusion  which  was  arrived  at  by  Sir  C» 
G.  Stokes,  Lord  Rayleigh  and  Sir  William 
Thomson  as  the  result  of  carefully-conducted 
observations  on  the  respective  penetrating 
powers  of  oil  lights,  gas  lights,  and  the  electric 
light  through  hazy  atmospheres,  is  that  the  electric 
light,  as  exhibited  at  the  South  Foreland,  has 
greater  penetrating  power  than  the  light  pro- 
duced from  burning  oil  or  gas. 

The  purpose  of  this  article  is  not  to  criticise  in 
any  way  the  efficiency  of  the  electric  light  for 
lighthouse  purposes,  but  to  direct  attention  to 
certain  matters  bearing  on  the  subject  of  general, 
illumination.  The  object  of  all  artificial  illu- 
mination is  to  enable  us  to  see  in  the  absence  of 
sunlight,  but  the  part  played  by  our  optical  organ 
seems  to  the  writer  to  have  been  very  generally 
overlooked  in  public  discussions  on  the  effi- 
ciency of  the  different  systems  of  artificial  illu- 
mination. 

The  amount  of  light  which  the  earth  receives 
at  any  given  spot  is  much  greater  in  the  sum- 
mer than  in  the  winter  ;  the  light  at  mid-day  is 
also  greater  than,  say,  an  hour  before  sunset ;  but 
we  nevertheless  see  practically  as  well  on  a 
bright  winter's  day  as  we  do  in  the  summer,  and 
we  see  in  the  afternoon  of  a  summer's  day 
equally  as  well  as  we  do  at  mid- day,  the  reason 
being  that  the  pupil  of  the  eye  automatically  ad- 
justs itself  to  the  amount  of  light  received. 

Now,  when  arc  lights  are  employed  for  the 
purpose  of  general  illumination,  the  brilliarcy 
of  the  light  causes  the  pupil  of  the  eye  to  con- 
tract, and  consequently  their  actual  efficiency  is 
really  very  much  less  than  that  indicated  by  a 
photometer. 

It  would  be  very  interesting  if  a  series  of  ex- 
periments were  carried  out  to  determine  the 
penetrating  power  of  quantity,  as  distinguished 
from  the  quality  of  the  light. 

The  oldest  living  electrician,  as  long  as  he  can 
remember,  has  been  familiar  with  the  terms, 
quantity,  and  intensity  as  applied  to  electricity, 
and  he  has  clearly  grasped  the  relationship  of 
the  one  to  the  other  in  electrical  phenomena  ; 
but  the  same  can  scarcely  be  said  of  the  influ- 
ence which  the  quantity  of  matter  in  a  state  of 
combustion  has  on  the  penetrating  power  of  lu- 
minous rays  through  the  atmosphere,  apart  from 
the  actual  intensity  of  the  combustion  itself. 

The  penetrating  capabilities  of  a  large  quan- 
tity of  burning  matter  of  low  intensity  were  for- 
cibly brought  home  to  the  writer  in  his  daily 
journeys  as  a  schoolboy  over  Blackfriars  Bridge. 
He  was  so  much  impressed  with  the  apparent 
brilliancy  of  the  lights  on  the  coal-lighters  as 
seen  from  the  bridge  on  a  winter's  evening,  that 
he  went  down  to  the  river  bank  to  ascertain  their 
source,  and  to  his  great  surprise  he  found  what 
appeared  to  be  very  brilliant  lights  when  viewed 
from  a  distance  were  only  smoky  coal  fires 
burning  in  iron  baskets. 

The  apparent  brightness  of  open  coal  fires, 
when  viewed  from  a  distance  in  a  dark  night,  is 
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undoubtedly  in  no  small  degree  to  be  attributed 
to  the  behavior  of  the  optical  organ  itself.  The 
pupil  of  the  eye  under  such  circumstances  is  very 
fully  dilated,  and  consequently  receives  a  large 
pencil  of  rays,  and  these  rays  being  of  low  in- 
tensity, they  do  not  irritate  the  eye  and  cause  the 
pupil  to  contract.  Now,  it  is  within  our  experi- 
ence that  a  large  number  of  rays  of  low  inten- 
sity entering  the  eye  produces  a  similar  effect  on 
the  retina,  as  a  smaller  number  of  light  rays  of 
higher  intensity,  and  if  the  fact  be  taken  into 
consideration  that  luminous  rays  of  low  refran- 
gibility,  such  as  those  which  a  coal  fire  burning 
in  the  open  air  produces  in  abundance,  are  not 
nearly  so  much  obstructed  as  rays  of  light  of 
higher  refrangibility  (especially  when  the  atmos- 
phere is  hazy),  then  the  apparent  superior  bril- 
liancy to  a  coal  fire  as  seen  from  a  distance  over 
that  of  a  gas  flame,  or  even  an  electric  light,  is 
easily  accounted  for. 

The  writer  well  remembers  his  attention  being 
directed  to  a  very  brilliant  light  in  the  distance 
in  the  middle  of  a  high  road,  which  impressed 
the  eye  as  being  very  much  more  brilliant  than 
the  gas  lamps,  and  he  found  the  light  proceeded 
from  the  turnpike  man's  fire  grate,  an  ordinary 
coal  fire,  which  was  not  a  very  brilliant  one. 

In  the  year  i860,  or  thereabouts,  a  company, 
actively  promoted  by  the  late  Sir  Charles  Bright, 
was  formed  for  lighting  the  streets,  &c,  with  the 
oxyhydrogen  limelight,  and  the  company  lighted 
for  a  short  time,  experimentally,  old  Westmin- 
ster Bridge.  So  far  as  general  illumination  was 
concerned,  the  system  proved  to  be  a  complete 
failure,  the  impression  produced  being  that  the 
bridge  was  dotted  with  a  number  of  bright  and 
pretty  stars,  but  that  the  illumination  of  the 
bridge  was  being  affected  by  the  ordinary  gas 
lights. 

In  the  year  1874,  speaking  from  memory,  the 
late  Robert  Sabine,  Mr.  Gatehouse,  and  the 
writer  were  experimenting  at  the  British  Tele- 
graph Company's  works  with  a  Gramme  ma- 
chine of  the — at  that  time — largest  size  manu- 
factured. The  electric  lamp  was  in  a  glass 
room  on  the  top  of  the  building  looking  towards 
the  south,  and  the  day  was  fine,  but  the  sky  was 
covered  with  light  clouds  through  which  the 
sun  shone. 

We  had  a  long  wedge  of  semi  opaque  neutral 
tinted  glass  for  looking  at  the  arc  with,  the  sur- 
faces of  the  wedge  were  ground  flat  and  polished, 
the  thinner  end  being  a  knife-edge  and  the 
thicker  end  being  about  half  an  inch  thick. 
When  looking  through  the  wedge  at  about  two 
inches  from  the  thinner  end  the  electric  light 
was  just  visible  to  the  eye,  and  a  little  higher 
up  it  became  wholly  obscured.  Now  the  writer 
found  to  his  surprise  that  when  he  looked  at  the 
sun  through  this  wedge  the  sun  could  be  seen 
through  a  considerably  greater  thickness  of  the 
semi-opaque  glass  than  the  electric  light  was  ca- 
pable of  penetrating.  It  occurred  to  him  after- 
wards that  the  wedge  was  possibly  largely  com- 
posed of  opaque  matter,  and  that  the  light 
passed  through  what  was  practically  a  number 
of  fine  pin  holes,  and  that,  as  when  looking  at 
the  arc,  the  glass  wedge  was  not  more  than  7  or 
8  inches  from  it,  the  greater  percentage  of  the 
rays  struck  the  glass  at  an  angle  and  passed  con- 
sequently through  a  greater  thickness  than  they 
would  have  done  if  the  rays  had  been  parallel  as 
was  the  case  when  looking  at  the  sun.  At  the 
same  time,  it  seems  somewhat  remarkable  that 
the  sun's  rays  after  passing  through  95,000,000 
miles  of  space,  and  then  through  clouds  and  our 
atmosphere,  should  have  greater  power  to  pene- 
trate semi-opaque  matter  than  an  electric  arc 
light  which  was  only  a  few  inches  from  the  glass 
wedge. 

Everyone  who  has  witnessed  a  great  fire  must 
have  been  impressed  with  its  powers  to  illumi- 
nate. The  writer  had  the  good  fortune  to  see 
the  great  fire  which  occurred  in  Tooley  street, 
now  a  good  many  years  ago.  The  dome  of  St. 
Paul's,  the  Monument,  and  the  buildings  on  the 
Middlesex  side  of  the  river  were  lighted  up  mag- 


nificently, owing  to  the  quantity  of  light  as  dis- 
tinguished from  the  intensity  of  the  combustion. 
Now  the  writer  would  very  much  like  to  see 
systematic  experiments  carried  out  to  ascertain 
the  respective  penetrating  powers  of  coal  fires, 
gas  lights,  and  the  electric  light  through  hazy 
atmospheres,  and  he  would  not  be  surprised  if 
the  results  obtained  from  such  experiments  went 
to  show  that,  under  special  conditions,  it  would 
be  more  economical  for  the  purpose  of  illumina- 
ting distant  objects,  for  a  given  amount  of  coal  to 
be  burned  in  an  open  fire  grate  than  to  burn  a 
similar  quantity  in  a  steam  engine,  and  from  the 
energy  developed,  produce  an  electric  light. 
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Prominent  Maine  business  men  are  planning 
to  build  an  electric  road  from  Thomaston  through 
Rockland  to  Camden.  There  is  opposition  to 
the  road  in  Thomaston  and  Camden  and  it  is 
especially  strong  in  the  latter  place. 

The  electric  light  station  which  is  now  being 
erected  in  Holyoke,  Mass.,  by  the  Holyoke 
Water  Power  Co.,  will  be  equipped  with  four 
water  wheels  of  250-horse  power  each,  two 
400-horse  power  engines  and  a  reserve  force  of 
another  350-horse  power  engine.  There  will  be 
boilers  to  the  amount  of  1,500-horsepower. 

The  Concord,  N.  H.,  Gas  and  Electric  Light 
Company  have  just  put  in  a  300-horse  power 
boiler  feed  heater  at  their  station. 

A  committee  from  the  Manchester,  N.  H., 
Board  of  Trade  have  examined  the  plant  and 
business  of  a  Boston  electric  supply  manufactory 
which  proposes  to  locate  in  that  city  if  sufficient 
inducements  are  offered. 

The  New  Haven  (Conn.)  Electric  Company 
are  erecting  a  large  brick  chimney  at  their  plant 
which,  when  complete,  will  be  125  feet  high 
and  will  cost  about  $7,000.  The  company  will, 
in  connection  with  the  new  chimney,  make 
various  other  changes  and  improvements. 

The  directors  of  the  Northern  Electric  Com- 
pany have  decided  to  apply  to  the  Connecticut 
State  Legislature,  this  winter,  for  a  charter  under 
which  they  can  organize  a  separate  company 
for  the  purpose  of  lighting  the  streets  of  Man- 
chester, furnishing  electric  power,  and,  if  deemed 
advisable,  building  and  operating  a  tramway 
between  Manchester  and  South  Manchester. 
The  incorporators  of  the  new  company  are  N. 
T.  Pulsifer,  M.  S.  Chapman,  H.  G.  Cheney  and 
Robert  Cheney. 

At  a  meeting  of  the  Salem  board  of  aldermen, 
held  last  Thursday  evening,  the  Naumkeag 
Street  Railroad  Company  was  refused  permission 
to  lay  a  double  track  to  the  Willows.  Permis- 
sion was  also  refused  the  Essex  Electric  to  ex- 
tend its  tracks  to  the  Willows. 

The  Electric  Light  Company  at  Worcester, 
Mass.,  has  established  itself  in  its  new  quarters. 
In  place  of  the  old  direct  current  the  alternating 
current  system  is  now  in  use  for  all  incandescent 
lamps  throughout  the  city.  The  new  plant  is 
supplied  with  19  dynamos  — 17  forarc  lights  and 
two  for  incandescents.  Everything  is  now  in 
good  running  order. 

The  Eastern  Electrical  Supply  and  Construc- 
tion Co.  have  made  arrangements  to  handle  the 
goods  of  Alexander,  Barney  &  Chapin,  of  New 
York. 

The  Lynn  Brass  Foundry  has  just  made  for  the 
Thomson  Electric  Welding  Company,  two  cop- 
per castings  supposed  to  be  the  largest  ever  made. 
They  weigh  1,500  pounds,  and  are  to  be  used  in 
the  welding  machines  being  erected  for  the 
United  States  government  for  the  navy  yards. 


W.  F.  Sherman,  a  well-known  inventor  in 
connection  with  rapid  transit  on  street  railways, 
died  at  his  home  in  Lowell  last  Tuesday  morn- 
ing. He  was  the  incorporator  of  the  Sherman 
Electric  Railway,  of  Chicago,  the  Denver  Mine 
Railway,  the  Overhead  Electric  Power  Co.,  the 
Insulator  Clutch  and  Transmitter  Co.,  and  the 
Non-Friction  Axle  Co.  He  leaves  a  widow  and 
three  sons. 

The  Thomson  Houston  Electric  Company  is 
experiencing  difficulty  because  of  the  scarcity  of 
pattern  makers.  The  company  has  so  much 
business  on  hand  that  it  is  having  to  look  for 
pattern  makers  in  every  direction. 

The  East  Chattanooga  (Tenn.)  Land  Company 
has  given  twenty- five  acres  of  land  to  the  1<  cal 
Thomson-Houston  Electric  Light  and  Power 
Company,  and  the  latter  will  erect  a  large  and 
handsome  station  on  it  forthwith. 

The  length  of  the  Essex  Electric  road,  running 
from  Salem  to  Peabody,  Mass.,  is  four  and  four- 
tenths  of  a  mile  and  has  cost  $13,627  per  mile. 

Fourteen  of  the  Robinson  radial  car  bodies 
which  will  be  used  by  the  West  End  Railway 
Company  are  completed,  and  thirty-five  more  are 
well  under  way.  These  bodies  are  twenty-five 
feet  in  length,  and  will  seat  comfortably  sixteen 
passengers  on  each  side.  The  long  Jones  cars 
are  being  wired  and  turned  out  of  the  shops  very 
fast.  These  cars  are  a  great  improvement  over 
the  ordinary  motor  car,  as  there  is  no  up  and 
down  motion,  and  they  glidealong  smoothly  and 
easily.  By  means  of  these  cars  the  tow  car  will 
be  done  away  with  entirely. 

At  a  meeting  of  the  Boston  Board  of  Aldermen 
last  Monday,  the  Boston  Electric  Light  Com- 
pany was  granted  permission  to  erect  thirty 
poles,  of  the  "Providence"  pattern,  in  the 
streets  of  Boston.  The  petition  of  the  same 
company  for  a  license  to  erect  and  use  station- 
ary steam  engines  of  600  horse  power  in  a  build- 
ing to  be  erected  at  853-857  Albany  street  was 
laid  over  until  the  next  meeting,  in  order  to  give 
the  aldermen  an  opportunity  to  visit  the  pro- 
posed location.  This  was  made  necessary  by 
the  remonstrance  of  some  fifty-two  people,  who 
thought  the  establishment  of  a  station  at  that 
point  would  injure  the  surrounding  property. 
W.  J.  P. 

TRADE   NOTES. 

The  changes  which  the  quarters  of  the  Empire 
City  Electrical  Company  are  .undergoing  will 
make  this  establishment  the  most  complete  of 
its  kind  in  the  city.  The  company  will  occupy 
the  premises  Nos.  15  and  17  Dey  street.  The 
selling  department  will  be  on  the  ground  floor 
of  No.  15,  and  No.  17  will  be  devoted  exclu- 
sively to  offices.  The  two  departments  are  con- 
nected by  a  large  archway  cut  through  the  par- 
tition The  various  offices  in  No.  17  are  fitted 
up  with  handsome  oak  railings  and  partitions. 
The  panels  of  the  latter  consist  of  frosted  gbss, 
and  altogether  the  interior  finish  is  most  pleas- 
ing. The  walls  are  very  tastily  papered,  and 
electric  lights  will,  of  course,  illuminate  the 
entire  establishment.  The  basements  of  the  two 
buildings  are  connected  in  the  same  manner  as 
are  the  two  stores,  and  will  be  devoted  to  ihe 
storage  and  shipping  of  goods.  The  ce  lar, 
which  is  below  the  basement,  will  be  used  for 
storage.  All  the  various  departments  are  con- 
nected with  each  other  by  telephone,  which 
method  is  vastly  superior  to  speaking  tubes  as  a 
means  of  communication  between  different  p.  rts 
of  a  building.  The  extension  of  their  quaiters 
will  greatly  facilitate  the  handling  of  the  large 
stocks  of  goods  the  company  keeps  on  hand, 
and  will  enable  them  to  be  belter  able  to  fill 
their  orders  with  greater  despatch. 


Dr.  Aron's  electricity  meter  received  a  gold 
medal  at  this  year's  Exhibition  at  the  Palais  de 
llndustrie,  Paris. 
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IDUCTANCE  AND  ITS    PROPOSED  UNIT, 
THE  HENRY.* 


The  development  of  the  discover}-  of  electro- 
agnetic  induction  has  practically  created 
sctrical  engineering,  for  it  is  to  machinery 
>erating  by  electro-magnetic  induction  that 
e  owe  nearly  even-  branch  of  electrical  in- 
istry  except,  perhaps,  telegraphy,  the  fore- 
nner  of  all  :  and  the  condition  of  modern 
metrical  engineering  is  such  that  the  units  and 
menclature  relating  to  steady  currents  and 
rmanent  magnets  is  insufficient  for  practical 
quirements,  and  the  conditions  developed  by 
riable  currents  and  magnets  demand  the  es- 
Dlishment  of  engineering  practical  units  for 
e  purpose  of  convenience  in  expression  and 
imputation. 

Foremost  among  these  required  units  is  that 
inductance,  or  as  it  is  commonly  called  the  co- 
icient  of  inductance.  This  inductance  is  a 
operty  fully  as  essential  to  every  electric  con- 
icting  circuit  as  resistance  and  electro  static 
pacity,  and  the  inductance  of  a  circuit  when 
inveying  variable  currents  is  often  a  far  more 
iportant  factor  in  regulating  the  flow  than  the 
mic  resistance.  In  fact  we  know  that  Ohm's 
sr  does  not  apply  to  a  circuit  so  long  as  the 
rrent  is  unsteady,  unless  the  inductance  of  the 
cuit  or  the  counter  electro-motive  force  it  in- 
lves  be  introduced  into  the  expression. 
In  conformity  with  the  conventional  and  so- 
iled absolute  units  of  electro-magnetism,  an 
ductance  is  a  length  and  theoretically  can  al- 
ivs  be  computed  from  the  geometrical  rela- 
ms  of  a  circuit ;  that  is  to  say,  if  the  distance 
each  point  from  all  other  points  of  a  circuit 
measured,  or  inferred,  in  inches  or  centi- 
mes, the  inductance  of  the  circuit  will  be 
me  definite  number  of  inches  or  centimetres, 
pable  of  being  determined  by  a  possible  if  not 
:onvenient  process  of  summation.  If  the  cir- 
it,  however,  is  associated  with  iron  or  other 
tgnetizable  matter,  then  the  magnetic  perme- 
ilityofthe  environment  will  enter  the  terms 
summation  as  a  multiplier.  In  the  absolute 
itimetre-gramme  second  system  of  units,  in- 
ctance  will  be  necessarily  expressed  in  centi- 
mes, and  the  centimetre  is  thus  the  natural 
entific  unit,  although  unsuited  to  the  require- 
:nts  of  electrical  engineering. 
rhe  induction  of  a  circuit  or  portion  of  a  cir- 
it.  is  the  ratio  between  the  total  induction 
ough  it  to  the  current  producing  it  Thus 
cing  a  simple  helix  of  five  turns  carrying  a 
rrent  of  two  units,  and  assuming  that  1,000 
es  of  force  t  passed  through  the  central  turn, 
which  owing  to  leakage,  only  900  thread  the 
xt  adjacent  on  each  side,  and  again  only  8co 
ough  the  end  turns,  there  would  be  800-I-900 
i,ooo-f-900-j-8oo  or  4,400  linkages  of  lines 
th  the  wire,  and  this  being  with  2  units  of  cur- 
u  there  would  be  2,200  linkages  with  unit 
rrent.  and  consequently  the  self  inductance  of 
1  helix  would  be  2,200  centimetres. 
The  fact  that  such  helices  are  used  in  galva- 
meters,  and  that  the  magnetic  force  at  any 
int  within  them  is  admitted  to  be  proportional 
the  strength  of  the  traversing  current,  renders 
evident  that  had  the  current  in  this  case  been 
e  unit,  2,200  lines  linked  with  the  coil  would 
:ually  have  been  produced.  Supposing,  how- 
jr,  that  the  helix  had  been  wound  upon  an 
■n  core,  the  total  number  of  linkages  with  the 
ne  two  units  of  current  would  have  been 
:atly  increased,  perhaps  twenty-fold  or  to 
,ooo  and  the  inductance  then  by  the  same  rule 
>uld  be  44,000.  In  this  case  one  unit  of  cur- 
it  would  not  in  all  probability  reduce  the 
mber  of  linkages  to  44,000,  the  exact  number 
>uld  depend  upon  the  characteristic  curve  of  the 
m  core,  and  the  degree  of  saturation,  so  that 
vould  now  be  necessary  to  state  theconditions 

Abstract  from  paper  read  by  A.  E.  Kennelly.  before  the 
lerican  Institute  of  Electrical  Engineers,  December  19th, 
o. 

The  terra  line  of  force  is  here  used  in  the  sense  of  a  line  of 
uction  ;  the  distinction  being  necessary  when  the  lines  pass 
ough  iron. 


of  the   measurement  along  with  the  result,   in 
order  to  convey  a  clear  and  definite  meaning. 

It  appears  anomalous  at  first  sight  to  state  the 
above  inductances  in  centimetres  when  they  are 
derived  from  the  number  of  lines  of  force,  but  it 
is  to  be  remembered  that  the  total  number  of 
linkages  is  divided  in  each  case  not  by  a  mere 
numeric,  but  by  a  current,  and  this  question  can 
be  proved  to  be  a  length  in  the  existing  system 
of  dimensions. 

In  the  same  way  the  mutual  inductance  of 
two  conductors  is  the  ratio  of  the  total  induction 
through  one  of  them  to  the  strength  of  current  in 
the  other  producing  it.  Suppose  two  coils  of 
copper  wire  to  be  held  in  free  space  far  from 
iron,  and  let  one  of  them  be  traversed  by  a 
steady  current  of  say  four  units.  Of  all  the 
lines  of  force  issuing  from  this  coil,  suppose  500 
pass  through  the  other  coil  For  simplicity, 
imagine  the  second  or  recipient  coil  to  be  com- 
posed of  eight  turns  so  disposed  that  the  500 
lines  pass  through  all  in  succession.  There  will 
then  be  4,000  linkages  of  lines  with  that  coil, 
and  the  mutual  inductance  of  the  two  will  be 
4,030  -h  4  or  1,00c  centimetres.  It  is  interest- 
ing to  notice  that  the  same  result  would  be 
reached  if  the  second  coil  had  the  current  and 
the  linkages  were  counted  in  the  first,  the  pair 
being  mutually  conjugate  in  this  respect  pro- 
vided they  reside  in  a  medium  of  constant  per- 
meability. 

Thus  far  we  have  only  considered  the  centi- 
metre or  absolute  unit,  whose  unfitness  for  prac- 
tical use  is  evident,  since  the  smallest  induct- 
ance that  is  at  present  known  to  engineering 
amounts  to  several  thousand,  while  the  average 
values  met  with  are  counted  in  millions  of  cen- 
timetres. It  would  of  course  be  possible  to 
name  suitible  units  from  the  metrical  system  of 
lengths,  but  it  is  the  proposal  of  this  Institute  to 
adopt  the  word  Henry  as  the  practical  unit,  in 
honor  of  the  man,  who  beyond  all  doubt,  was 
among  the  foremost  to  extend  the  knowledge 
thus  far  possessed  of  self  and  mutual  induct- 
ance. 

If  the  selection  of  the  practical  unit  were  en- 
tirely free  and  subservient  only  to  practical  re- 
quirements, so  that  its  magnitude  should  express 
ordinary  values  in  digits  with  fewest  decimals 
on  the  one  hand,  or  large  numbers  on  the  other, 
there  seems  most  reason  to  believe  that  the 
thousandth  of  the  earth-quadrant  or  myriametre 
would  be  the  most  eligible. 

Proposed  Number  of 

Name  Length  Centimetres  t'nit 

Henry Earth  Quadrant       1,000,000,000       Practical  Unit 

100,000,000 
10,000,000 
1,000,000 
100,000 
10,000 
1,000 
100 
10 
1      Absolute  Unit 

Of  course  large  iron  machines  employing 
many  turns  of  wire  linked  by  dense  magnetic 
fields,  would  have  inductances  more  appro- 
priately expressed  in  earth  quadrants,  which 
might  then  be  termed  the  Kilo-henry,  just  as  we 
now  have  the  Watt,  and  Kilowatt  but  there  is 
one  restriction  which  makes  such  a  selection  un- 
desirable, and  that  is  the  hitherto  unbroken  sys- 
tem of  practical  units  itself.  This  practical 
system  is  a  sub  scheme  of  the  great  international 
C.  G.  S.  system  and  especially  planned  for  adapt- 
ability to  practical  requirements.  It  is  derived 
from  that  parent  system  by  the  substitution  for 
the  unit  of  length,  one  thousand  million  centi- 
metres in  place  of  one  centimetre,  and  for  the 
unit  of  mass  an  impalpable  entity  definite  only 
in  thought,  the  one-hundred  millionth  of  a  milli- 
gramme in  place  of  the  gramme.  By  this  sub- 
stitution in  the  C.  G.  S.  electromagnetic  units, 
we  obtain  the  hitherto  unbroken  system  of  the 
volt,  ohm,  ampere,  coulomb,  joule,  watt  and 
farad.  Even  these  units  are  not  always  the 
most  convenient,  witness  for  example  the  micro- 
farad in  common  use,  whose  prefix  is  maintained 
simply  in  deference  to  the  harmony  of  the  sys- 
tem, for  the  farad  is  a   capacity  that  exists  onlv 


Millihenry Myriametre 

Kilometre 
Hectometre 

Microhenry..  Decametre 
Metre 
Decimetre 
Centimetre 


in  imagination  ;  the  capacity  of  the  earth  itself 
being  only  about  700  micro-farads,  and  of  the 
sun,  or  rather  a  sphere  having  the  apparent  di- 
mensions of  the  sun,  being  only  about  76,000 
microfarads.  On  the  other  hand  a  proposition 
has  lately  been  made  to  infringe  the  system  by 
making  the  volt,  the  ampere  and  the  watt,  ten 
times  their  present  values,  on  the  ground  of 
practical  convenience.  However,  at  the  present 
time  it  would  surely  be  unadvisable  to  attempt 
the  precedent  of  infringing  a  system  that  has 
hitherto  been  supported  by  time,  custom,  and 
international  Congress. 

In  this  practical  system,  the  unit  of  inductance 
must  be  1,000  million  centimetres.  That  is  an 
earth-quadrant  or  the  distance  from  the  pole  to 
the  equator,  measured  on  the  meridian  of  Paris. 
Strictly  speaking  it  is  only  the  quadrant  of  the 
French  standard  earth,  which  is  about  one-hun- 
dredth of  one  per  cent,  shorter  than  the  acknow- 
ledged actual  earth-quadrant,  according  to  the 
best  determinations,  but  the  fact  of  the  latur 
being  10.001  kilometres  instead  of  io,coo,  is  a 
matter  of  precision  in  definition  only  and  in  no 
way  aftectv  the  practical  unit. 

The  practi.al  range  of  inductances  is  second 
only  to  thu  of  resistances,  and  the  latter  we 
know  from  a  few  microhms  up  to  thousands  ol 
megohms.  The  smallest  inductances  are  those 
of  Hertz  resonators  which  descend  to  the  order  of 
metres.  Excluding  these,  however,  the  smallest 
are  perhaps  met  with  in  measuring  instruments 
intended  to  have  negligibly  small  inductance. 
such  as  doubly  wound  resistance  coils,  Cardew 
voltmeters,  and  the  like  These  descend  to  the 
order  of  decametres,  and  can  generally  be  ex- 
pressed as  such  without  prefixing  decimal  points. 
It  is  evident  that  the  t<-rm  microhenry  would 
suitably  apply  to  their  designation.  At  the 
other  end  of  the  scale  we  find  large  induction 
machines  linking  dense  fields  with  many  turns 
of  wire,  and  reaching  inductances  of  hundreds 
or  even  thousands  of  henr\s.  Intermediate  be- 
tween these  limits,  there  exists  a  large  class  of 
circuits  having  many  turns  but  little  iron,  or 
clad  in  iron  with  few  turns  of  wire,  and  these 
seem  to  be  expressed  by  the  term  millihenry, 
equivalent  to  the  myriametre. 

With  the  object  of  setting  forth  the  advantages 
to  be  derived  from  the  use  of  this  nomenclature, 
it  may  be  permissible  to  adopt  it  provisionally 
in  describing  the  measurements  that  fo  low. 
These  measurements  have  been  made  on  differ- 
ent types  of  apparatus  at  different  times  and  by 
different  methods,  so  that  they  represent  mean 
values  from  several  observations  in  many  cases, 
but  allowance  mnst  be  made  for  the  variations 
of  standard  and  type. 

In  telegraphy,  the  inductance  of  an  ordinary 
Western  Union  140-ohm  relay  is  about  three 
henrys  with  the  armature  drawn  well  back, 
and  nine  henrys  with  the  armature  pressed 
against  the  poles,  in  the  latter  case,  of  course, 
the  magnetic  reluctance  of  the  iron  circuit  is  a 
minimum,  and  the  same  current  in  the  coils 
causes  three  times  as  many  lines  to  circulate 
through  the  iron.  At  the  position  of  the  arma- 
ture in  ordinary  adjustment  the  inductance  is 
about  five  henrys. 

The  inductance  of  an  ordinary  standard  \ow 
relay  is  from  200  to  500  millihenrys,  according 
to  the  position  of  the  armature  relatively  to  the 
poles. 

The  inductance  of  an  ordinary  sounder  is  simi- 
larly from  25  to  50  millihenrys.  These  induc- 
tances are  the  values  obtained  with  only  a  few 
mi'liamperes  through  the  coils,  and  since  the 
path  of  the  induction  is  largely  through  iron, 
the  inductance  varies  with  the  strength  of  the 
current  used.  Practically,  however,  the  varia- 
tion is  small  within  the  range  of  current  at  which 
instruments  usually  operate. 

SUBMARINE  TELEGRAPHY. 

The  inductance  of  a  mirror  speaking  galvano- 
meter of  the  ordinary  type  having  2,250  ohms 
was  found  to  be  3.6  henrys. 

TELEPHONY. 

The  inductances  met  with  in  the  ordinary  long 
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distance  telephone  apparatus  are  as  follows  : 

The  call  bell  80  ohms  and  1.4  henrys. 

The  magneto  armature  550  ohms,  and  from 
2.7  henrys  with  the  plane  of  the  coil  in  the  line 
joining  the  poles,  to  7.3  henrys  when  the  iron 
core  joins  the  poles,  the  plane  of  the  coil  being 
then  at  right  angles  to  the  magnetic  flux. 

The  induction  coil  primary  0.28  ohm  and  3.5 
millihenrys. 

Secondary  164  ohms,  and  734  millihenrys. 

The  mutual  inductance  between  the  coils  60 
millihenrys. 

The  Bell  telephone  receiver  75  ohms  and  from 
75  to  100  millihenrys.  The  removal  of  the  dia- 
phragm from  an  ordinary  telephone  of  this  type 
reduces  the  reluctance  about  35  per  cent.  All 
these  inductances  are  to  currents  of  a  few  milli- 
amperes  only.  As  regards  the  inductance  of 
aerial  line  wires,  it  is  to  be  regretted  that  meas- 
urements are  not  yet  forthcoming,  and  indeed 
the  experimental  determination  is  attended  with 
some  difficulty,  owing  to  static  capacity  and  im- 
perfect insulation.  In  the  absence  of  direct 
measurements,  theory  indicates  that  the  induc- 
tance of  overhead  copper  wires  depends  upon 
the  elevation  above  the  ground  as  well  as  upon 
the  diameter.  In  the  case  of  iron  wires  as  used 
in  telegraphy,  the  permeability  of  the  iron  enters 
as  an  additional  factor.  The  following  tables  of 
inductance  for  copper  wires,  is  based  upon  a  for- 
mula first  given  by  Clerk  Maxwell.*  It  is  to  be 
hoped  that  experimental  evidence  may  shortly 
be  collected  corroborating  these  results  : 


henrys  with  a  transformation  ratio  of  20,  up  to 
corresponding  values  perhaps  one  hundred  times 
as  great. 

APPARATUS.       THE    INDUCTANCE  OF  RUHMKORFF    COILS. 

The  smallest  medical  coil  in  ordinary  use  has 
five  millihenrys  in  its  primary,  100  millihenrys 
in  its  secondary,  and  20  millihenrys  mutually 
between  them. 

A  large  induction  coil,  19  inches  long  and 
eight  inches  in  diameter,  has  o.  145  ohms  and  13 
millihenrys  in  its  primary,  30,600  ohms  and 
2,000  henrys  (by  two  concordant  methods  of 
measurement)  in  its  secondary,  and  163  henrys 
mutually  between  them. 

The  inductance  of  a  mirror  galvanometer  may 
vary  from  a  few  millihenrys  up  to  10  or  more 
henrys  according  to  its  resistance.  Two  henrys 
is  a  fair  average  for  an  astatic  mirror  galvanome- 
ter of  5,000  ohms. 

An  ordinary  electric  bell  of  2.5  ohms  resist- 
ance was  found  to  have  an  inductance  of  12 
millihenrys. 

There  is  one  point  in  connection  with  the  self 
and  mutual  inductance  of  induction  coils  and 
transformers,  that  deserves  attention  owing  to 
the  confusion  that  occasionally  arises  concern- 
ing it.  It  may  be,  perhaps,  best  represpnted  by 
a  numerical  example.  Let  a  closed  Faraday  ring 
of  iron  100  centimetres  in  mean  circumference 
and  20  square  centimetres  in  uniform  cross  sec- 
tion, be  closely  wound  with  a  primary  coil  of 
2,500  turns  in  one  layer,  followed  by  a  second- 
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Elevation  above  ground 

Elevation  above  ground 

Elevation  above  ground 

Elevation  above  ground 

400  cms.  or  13. 1  feet. 

700  cms.  or  23.  feet. 

1000  cms.  or  32.8  feet. 

1300  cms.  or  42.7  feet. 

Millihenrys  or 

Millihenrys  or 

Millihenrys  or 

Millihenrys  or 

Myriametres. 

Myriametres. 

Myriametres. 

Myriametres. 

Centimetre 

Inches 

Per 

Per 

Per 

Per 

Kilometre 

Per  Mile 

Kilometre 

Per  Mile 

Kilometre 

Per  Mile 

Kilometre 

Per  Mile 

O.  IO 

O.O39 

I    986 

3.I96 

2.  IO9 

3-393 

2.  170 

3-493 

2.  222 

3-576 

0.20 

O.O79 

I.848 

2.974 

I  .960 

3-154 

2.031 

3-268 

2.083 

3-352 

O.30 

O.I18 

I  .766 

2  .842 

I.878 

3  .022 

I.95O 

3-I38 

2.002 

3.222 

O.40 

O.I58 

I.709 

2.750 

I. 821 

2.930 

I  .892 

3  045 

1-945 

3  "30 

O.50 

O.197 

I  .664 

2.678 

I.776 

2.858 

I.847 

2-973 

1 .900 

3.058 

O.60 

O.236 

I.628 

2  .621 

I.74O 

2  .80O 

I. 8ll 

2.914 

1.863 

2.998 

O.70 

O.276 

I.596 

2.569 

I.709 

2.75O 

t  .780 

2.865 

1-833 

2.950 

O.80 

0   315 

I.570 

2.527 

1.682 

2.706 

1-754 

2.823 

1.806 

2.906 

O.90 

°-354 

1-547 

2.489 

I.659 

2.669 

1.730 

2.785 

I-783 

2.870 

I  .OO 

0-394 

1 .526 

2.456 

I.638 

2-635 

1.709 

2.750 

1 .761 

2.834 

The  inductance  of  iron  wires,  in  the  absence 
of  measurements,  is  almost  too  doubtful  to  jus- 
tify calculation,  being  perhaps  10  times  more 
than  the  inductance  of  copper  wires  under  simi- 
lar conditions.  The  difficulty  in  their  case  lies 
in  assigning  the  proper  value  of  permeability. 

ELECTRIC    LIGHT    AND    POWER. 

Dynamos  and  dynamo-electric  machinery  are 
of  course  generally  characterized  by  large  in- 
ductances. 

The  inductance  of  the  field  magnets  of  a  dy- 
namo may  have  any  value  depending  on  the 
size  and  voltage  of  the  machine  from  one  henry 
up  to  900  henrys. 

The  inductance  of  an  armature  may  similarly 
vary  from  20  millihenrys  up  to  50  henrys  be- 
tween brushes.  One  millihenry  is  a  fair  aver- 
age value  of  the  inductance  of  one  section  of  an 
armature.  Armature  inductances  depend  not 
only  on  the  strength  of  the  measuring  cuirent. 
but  also  upon  the  strength  of  the  field,  and 
whatever  influences  the  permeability  of  the  core. 

The  inductance  of  an  alternating  transformer 
varies  from  a  primary  of  400  millihenrys,  a  sec- 
ondary of  one  millihenry  and  mutually  20  milli- 

*  Clerk  Maxwell,  "  Electricity  and  Magnetism,"  2d  Edi- 
tion, Vol.  I.  p.  293. 


ary  coil  of  7, 500  turns  also  in  one  layer.  If  now 
two  amperes  be  maintained  steadily  through  the 
primary,  the  magnetic  force  in  the  iron  will  be 
4rr  10  times  the  ampere  turns  per  centimetre  of 
the  iron  circuit  or  47r  ioX2X2500";"ico  or  62.85. 
The  permeability  of  wrought  iron  at  this  force 
being,  say  250,  the  induction  developed  per 
square  centimetre  will  be  250X62.85  or  15,713 
lines,  and  the  total  induction  enclosed  by  the 
primary  coil,  neglecting  the  space  occupied  by 
the  wire  itself  will  be  20X15.713  or  314.250 
lines  which  traverse  every  turn  of  both  windings. 
The  linkages  with  the  primary  will  be  2500X 
314,250,  or  in  round  numbers  786,000,000  and 
referred  to  one  absolute  unit  of  current  (ten  am- 
peres), five  times  this  number,  or  an  induct- 
ance of  39.30  million  centimetres,  that  is, 
3  93  henrys.  Similarly  the  linkages  of  these 
lines  with  the  secondary  will  be  2,358  millions, 
and  for  ten  amperes  of  primary  current  11,790 
millions  of  centimetres  mutual  inductance  or 
11.79  henrys.  Next  suppose  the  primary  cur- 
rent interrupted,  and  a  current  steadily  estab- 
lished in  the  secondary  sufficient  to  produce  the 
same  magnetic  force  in  the  iron,  thus  avoiding 
the  complication  of  a  changing  permeability. 
As  the  secondary  has  three  times  as  many 
turns,  the  current  effecting   this   will   be   two- 


thirds  of  one  ampere.  The  total  induction 
through  the  iron  will  now  be  the  same  as  before 
and  therefore  the  linkages  will  be  equally 
numerous.  The  self-inductance  of  the  secondary 
will  be  2,358,000,000  -h  s\,  or  35,370,000,000 
centimetres,  that  is  35. 37  henrys.  The  mutual 
inductance  will  similarly  be  786,000,000  -^30,  or 
11.79  henrys  as  before.  It  will  be  found  on 
carrying  the  reckoning  to  the  necessary  degree 
of  accuracy,  that  this  mutual  induction  11.79  is 
the  square  root  of  the  product  of  the  two  self-in--- 
ductances,  3-93X35-37- 

Examination  of  the  steps  in  this  calculation 
will  show  that  this  proposition  must  hold  for  all 
closed  magnetic  circuits  uniformly  magnetized 
to  the  same  degree  when  the  space  occupied  by 
the  windings  is  not  taken  into  account.  Under 
the  opposite  conditions  of  open  and  especially 
of  short  iron  cores,  with  large  winding  spaces, 
the  condition  usually  falls,  and  the  mutual  in- 
ductance may  be  greater  or  less  than  the  square 
root  of  the  self  inductances  multiplied  together. 

Another  reason  in  favor  of  selecting  1,000  mil- 
lion centimetres  as  the  value  of  the  practical 
unit  or  henry,  is  the  desirability  of  having  the 
time  constant  of  an  electromagnetic  circuit  ex- 
pressed directly  in  seconds  by  its  practical  units, 
as  in  the  case  of  electrostatic  circuits,  rather 
than  revert  to  a  unit  of  inductance  that  would 
yield  the  time  constant  in  milliseconds  or  other 
fractional  period  of  time.  The  time  constant  of 
a  simple  electromagnetic  circuit,  a  circuit  having 
inductance  and  resistance  but  negligibly  small 
electrostatic  capacity,  is  defined  as  the  ratio  of 
its  inductance  to  its  resistance,  that  is  of  its 
henrys  to  its  ohms.  It  is  an  important  function 
and  its  consideration  presents  some  remarkable 
analogies  between  inductance  and  electrostatic 
capacity  that  it  is  interesting  to  trace. 

Imagine  an  inductance  coil  without  iron  to 
be  supplied  with  a  steady  current  from  an  elec- 
tromotive force  of  50  volts.  Let  the  inductance 
of  the  coil  be  three  henrys,  and  its  resistance  10 
ohms.  Ohm's  law  determines  the  strength  of 
the  current  to  be  five  amperes.  Now  short  cir- 
cuit the  terminals  of  the  coil  very  suddenly  by 
a  wire  across  its  terminals  of  negligible  resistance. 
The  current  in  the  coil  does  not  stop  instantly, 
but  under  the  name  of  extra  current  is  maintained 
in  the  coil  by  reason  of  its  inductance.  Accord- 
ing to  theory,  the  last  dregs  of  the  current  will 
never  entirely  vanish  from  the  coil,  although 
after  the  first  few  seconds  the  remainder  is 
exceedingly  small.  The  very  first  instant  after 
short  circuiting,  the  current  continues  at  five  am- 
peres by  its  electro-magnetic  momentum  but 
being  unsupported,  its  en&rgy  is  lost  thermally 
in  overcoming  the  coil's  resistance,  and  it  im- 
mediately falls. 

In  falling,  the  lines  of  force  linked  with  the 
circuit  and  sustained  by  the  current,  are  drawn 
in,  cutting  the  coil  as  they  re  ede,  thus  creating 
a  counter  E.  M.  F.  tending  to  prolong  the  cur- 
rent, and  this  process  of  dwindling  current  with 
reduction  of  opposition  from  the  reserve  of  in- 
ductance, descend  together.  The  total  quantity 
of  electricity  that  will  flow  through  the  circuit 
under  the  conditions  specified,  may  fairly  be 
called  the  charge  or  discharge  of  the  coil,  and  it 
can  be  readily  proved  that  this  charge  is  equal 
to  the  quantity  that  would  be  conveyed  by  the 
initial  discharging  current,  acting  uniformly 
during  a  time  equal  to  the  time-constant  of  the 
circuit.  In  this  case  the  discharge  commenced 
at  five  amperes,  and  the  time-constant  is  0.3 
second,  so  that  the  total  discharge  will  be  that 
due  to  the  flow  of  this  current  in  0.3  seconds, 
that  is  1.5  coulombs. 


Regulator. — The  storage  battery  is  very  use- 
ful as  a  regulator  for  maintaining  a  constant 
potential  difference  on  a  variable  circuit  which 
is  being  worked  by  a  dynamo  machine. 

Arc  Light  Wire. — An  arc  light  wire  should 
never  be  concealed.  This  is  a  good  rule  to  keep 
prominently  in  mind. 
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TRANS  PACIFIC   CABLE. 


Tnere  are  strong  arguments  for  participation 
by  the  United  States  Government,  says  the  Wor- 

er,  Mass.  Gazette,  in  the  plans  for  a  trans- 
Pa:  fie  telegraph  cable  10  connect  the  coast  of 
the  continent  uih Samoa,  Hawaii,  and  Australia. 
President  has  just  urged  Congress,  in  his 
Message,  to  take  action  to  prevent  the  mail- 
canting  Pacific  steamships  from  changing  the 
American  terminus  of  their  voyages  from  Aus- 
tral a  and  the  Pacific  islands  from  San  Francisco 
to  Vancouver,  in  British  Columbia.  Senator 
John  H.  Mtchell,  of  Oregon,  now  urges  Congress 
to  take  a  hand  in  the  plans  for  a  cable  under  the 
Pacific,  and  predicts  that  the  cable  will  certainly 
be  soon  laid,  and  that  if  the  United  States  holds 
aloof  from  the  project,  the  cable  will  be  laid 
under  British    and  Canadian    auspices,   and   its 

ern  terminus   will   be   in    British  Columbia. 


Men  of  affairs  in  the  Northwest  have  special  rea- 
sons for  knowing  and  appreciating  the  dangers  of 
allowing  the  ports  of  British  Columbia  to  gain 
steamship  advantages  over  the  United  States  Pa- 
cific ports.  They  and  the  President  make  these 
dingers  clear  to  the  people  of  the  rest  of  the 
country.  They  have  a  strong  line  of  argument 
in  the  evident  social,  political,  commercial  and 
military  value  there  would  be  in  a  Pacific  cable 
landing  within  United  States  territory. 


Asbestos  as  ah  Insulator.  — Great  things  were  at 
one  time  expected  of  asbestos  for  commutator 
insulation  purposes,  but  it  proved  to  be  a  good 
absorbent  of  oil  and  was  charred  by  the  spark- 
ing, while  the  adhesion  of  metallic  particles 
abraded  from  the  bars  and  brushes  soon  develop- 
ed a  greater  or  less  amount  of  short-circuiting 
with  its  concomitant  evils.  A  somewhat  similar 


result  attended  the  use  of  simple  air-spaces  for 
insulating  the  bars,  for  the  metallic  dust  or  scrap- 
ings accumulated  sooner  or  later  at  fhe  bottom 
of  the  spaces,  which,  being  numerous,  were 
necessarily  narrow. 

Obiti-ary. — William  F.  Sherman,  an  inventor 
well  known  in  connection  with  rapid  transit  on 
street  railways,  died  at  Lowell  on  December  16th, 
aged  sixty-five.  He  was  the  incorporator  of  the 
Sherman  Electric  Railway  of  Chicago,  the  Den- 
ver Mine  Railway,  the  Overland  Electric  Power 
Company  and  other  companies. 

The  factory  for  the  manufacture  of  submarine 
cables,  which  the  General  Telephone  Company 
is  constructing  at  Calais,  France,  is  finished. 
The  building  of  this  factory  is,  from  a  national 
point  of  view,  of  real  importance,  since,  up  till 
now,  England  alone  possessed  a  monopoly  of 
submarine  cable-making. 


DfTEODrCTVG  E>TffitLT  MW  PRrvrrPLES. 


THIS    SPACE 


RESERVED    FOR  THE 


W  IVES TO N  STANDARD 


P«i  Mjj.  13, 1339. 


THB  OLD  Sm_E. 


Durante  Company,  Voltmeters  and  Ammeters. 


No.  85  WATER  ST. 


BOSTON,  MASS. 


BUSINESS  NOTICES. 


A  lvoi  tivements  under  this  head  not 
occupying  over  one-half  inch  of  space. 
$l.O0  per  each  insertion. 


These  instruments  are  the  most  accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A  large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work.     Address : 


Weston  Electrical  Instrument  Co. 


Send   for  Illustrated    Catalogue.  114  &  116  William  St.,  NBWAEZ,  N.  J- 


THE  ACME  LfflK  belt 


4  is  made  ost-t  bt  the 

Page  Belting  Company,  Concord,  X.  H. 

R«  ixfHr.s  :  Boston,  New  York.  Chicago,  San 
Francisco.  Also,  manufacturers  of  all  the 
staple  grades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  valuable 
treatise  on  belting,  Free. 


THE 


CLARK  SYSTEM  «  ARC  LIGHTING 

The  Safest,  the  Most  Economical  Durable  and  Perfectly  Regulated  System  in  the  United  States. 
Manufactured    bv  the    CLARK    ELECTRIC    CO.,    192    Broadway,    New   York 


J 


ardefl  tbe  Hislesi  Disturaoi,  a  Coll  Mai,  It  tU  ntgMfimai  jury  at  the  niirersal  Eipoatioi,  Paris,  1889. 
TEE  EEISLEE  PATENT  LONG  DISTANCE 

INCANDESCENT  ELECTRIC  LIGHT  SYSTEM. 


Send  for  Circulars. 


UneiuaM  [or  DistrMiioii  oyer  wide  Areas 

SPECIALLY     ADAPTED     FOR 

STBEET.  COHMEBCIAL  AKD  DOMESTIC  ILLTJ 
M1KATI0B  FROM  CEET&A1  STATIONS. 

Safety.    Reliability    and    Financial   Success 

fully    Demonstrated. 

Plan  of  Wiring  the  Simplest,  Cheapest  and  Most  Efficient 

S1RICTL1    SERIES.  : 

for  the  Brilliancy  and  Beauty  of  the  Light 
Lamps,  10  to  1  f «">  Candle  Power.    Long  Life 
without  Blackening. 

Caadle  Power  per  Horse  Povei 
Djxa=o  Self-Contained  and  Perfectly  Automatic. 
Plant  may  be  located  where  Power  can  be  secured 
Cheapest,  even  if  Miles  Liiitant  from  the  Lighting 

CORRESPONDENCE    SOLICITED. 


LIBERAL  DISCOUNT  TO  DEALERS,   SENT)   FOR    REDUCED  PRICE 


No,  2  0.  K.    0U* 

WITH  SOTODSS  AHD  2 
On  same  base,  or  separate,  as  < 

Complete  Outfit,  '  .       • 

Sounder,  •       »       • 

Key,  *       . 

Sounder  and  Key  on  on 
Base,       «       •       .       . 


HEISLER  ELECTRIC  LIGHT  CO.,  809-817  South  7th  St,,  ST.  LOUIS,  MO. 


The  above  Outfit  consists  of  a  beautiful  Sounder  wound  to  20  ohms,  and  one  of  m 
valed  Nickel  Plated,  Legless,  Steel  Le^er  Keys;  One  Cell  5x7  Battery  (or  6x8  Batte 
extra);  15  ft.  Insulated  Office  Wire,  1 1\>.  Vitriol.  1  Instruction  Book,  all  safely  packed  i 
be  shipped  on  receipt  of  price,  or  ser<t  C.  O.  D.,  subject  to  inspection,  if  you  send  m 
;  with  order.  State  whether  you  wish  Key  and  Sounder  on  same  Base  or  separate.  Wri 
address  plain  and  full,  also  state  by  what  Express  Co.  wish  goods  shipped.  Address, 
A.  B.  LYMAN.  34  and  36  South   Water  Street,   CLEVELAND,  OHI 


ELE 


DEVOTED  TO    | 

K ^ 

LELfCTRICJ^IGMTINCELECTRIC  P0WER.I 


AND  ALL  PHASES  OF  ELECTR" 


VOL.  VIII— No.   52. 


NEW  YORK,  DECEMBER  27,  1890. 


PRICE  10  CENTS. 


Telegraph  Instruments 

=^aNP  SUPPLIES = 

STEEL  LEVER  KEYS. 

(Solid  Tbtjnnion). 


LEGLESS  PATTEBN  STEEL  LETEB  KEY. 

Over  73,000  now  in  use. 

THE    ONLY     PERFECT     KEY. 

J.  H.  Bunnell's  Patent,  Feb.  15th,  1881. 

A  Beautiful  and  Perfect  Key  suitable  for 
use  on  fine  desks,  or  wherever  a  Legless  Key 
is  Preferable.  PRICE,  carefully  boxed  and 
sent,  prepaid  by  mail,  to  any  part  of  the 
United  States,  $2.25. 

A  CARD  TO  TELEGRAPHERS. 

IMITATION    IS    THE     BINCEBEST    PBAISE. 

After   many    futile  attempts  to  break   down  tlic  well 
deserved  prestige  of  the  Bunnell  Steel  Lever  Key,  ol 
about  75,000  are  in  use  in  the  United  States,  our  i 
competitors  do  not  hesitate  to  resort  even  to  deliberately 
copying  its  appearance  and  presenting  their  productions  as 
"improvements." 

We  are  much  gratified  to  be  able  to  point  out  to  tele- 
graphers the  plain  fact,  beyond  dispute,  that  every  key 
made  in  this  country  to-day  tor  which  excellence  is  claimed 
and  ioudly  advertised,  is  simply  more  or  less  a  copy  in  gen- 
eral appearance  or  parts  (but  not  merits)  of  theoriginal 
"  Bunnell  Steel  Lever  Key  "  Without  commenting  furthci 
upon  the  discreditable  lack  of  principle  and  pitiful  lack  ol 
originality,  which  these  efforts  at  immitation  indicate,  wr 
have  only  to  say  that  the  finest  experts  in  New  York  and 
ether  cities  prefer  the  Bunnell  Key  above  all  others  foi 
great  sending,  and  that  in  the  late  tournament,  the  immita- 
tion Bunnell  Keys  were  used  in  several  important 
where  the  sender  in  the  haste  and  excitement  of  the  moment 
mistook  the  immitation  for  the  genuine,  so  closely  was  the 
appearance  copied,  and  that  the  finest  work  was  done  on 
the  genuine  Bunnell  Key  We  shall  continue  to  lead  all 
others  in  keys  suitable  for  the  operator's  most  perfect  work, 
and  we  shall  expect  as  matter  of  course  that  the  in; 
will  follows  somewhere  at  our  rear  as  closely  as  they  can. 

J.  H.  BUNNELL  &  CO. 


76  Obrtlandt  St. 


New  York. 


THE  E.  S.  GREELEY  &  CO., 

5  and  7  DEY  ST.,  NEW  YORK. 

MANUFACTUBEBS    AND    IMPOBTEBS    OF,    DEALEBS    IN    AND    HEADQUABTEBS    FOB 

Telegraph,  Telephone,  Electric  Light,  District,  Burglar  Alarm, 

ELECTRIC   BELL,    EXPERIMENTAL    AND    GENERAL    ELECTRICAL    SUPPLIES. 


Sole  Manufacturers  of  the  Victor  Telegraph  Instruments. 


NEW    WHEATSTONE    BRIDGE    SET, 


WITH    FIBBF.    SUSPENDED    NEEDLE    AND    REVOLVING   GALVANOMETER  MOUNTED   IN    A    FINELY 

POLISHED  PORTABLE  CASE. 

PRICE $iao.oo. 

The  fibre  suspension  of  the  needle  in  this  instrument  secures  extreme  delicacy  of  action,  the 
needle  being  strongly  deflected  through  1.1  megohms  with  five  cells  of  Leclanche  Battery. 

The  act  of  closing  the  case  releases  the  fibre  from  all  tension,  thus  avoiding  mnch  of  the  risk  of 
rupture  in  transportation. 

The  features  of  a  revolving  galvanometer  and  a  variable  and  removable  damping  and  directing 
magnet,  conduces  to  rapid  work  and  ease  of  manipulation. 

Measures  accurately  from  .01  of  an  ohm  to  1,111,000. 

A  foil  Line  of  first-class  Electrical  Measurement  Apparatus  always  in  stock. 

Sole  Agents  for  the  Celebrated  Standard  Electrical  Measurement 
Instruments  or  the  Electrical  Manufacturing  Co.  of  Troy. 

We  hava  always  in  stock  every  variety  of  Telegraph  Instruments  known  to  the  craft,  as  well  as 
Telegraph  (Supplies  of  every  description. 

THE  E.  S.  GREELEY  &  CO., 


id    7    X3ETT    STREET, 


NEW  tore:. 


W.  H.  GORDON  k  CO, 
Simplex  Wires, 

Electric  Liiht  and  Power  Supplies 


OF    ALL    KINDS. 


115   BROADWAY, 


-NEW   YORK. 


\mmm 


LE^fHlRllBLfll 


TRADE   MARK. 


CHAS.A.  SCHIEREN  &  CO. 

Manufacturers, 

119  High  St.,  Boston.        45-51  Ferry  St.,  N.  T. 
262  N.  Third  St.,  Phila.    «  S.  Canal  St.,  Chloaaa. 


BLEGKERT  &  NELSON, 

;ebs  of 

jination  Fixtures, 


MANUFAOTTJBEB8   OF 


We  ma<<e  a  specialty  of  furnishing  the  Trad* 
with  Electbic  Brackets,  also  Electroliers,  Port- 
ables, Combination  Brackets  and  Small  Fixtures  of 
all  kinds.  Being  manufacturers  we  can  give  low- 
est prices.  Correspondence  solicited. 
Ofuci and Wobxs,  I  83-87  FIFTH  AVE.- 

i  Chicago,  ill. 


R.  E.  GALLAHER    Secretary. 


J.  W.  GODFREY,  General  Manager. 


W.   B    DOWSE,  Superintendent. 


New  York  Insulated  Wire  Co., 


—      SOLS  MANUFACTURERS  O*- 


WHITE  CORE  WIRES,  B.  D.  WIRES,  COMPETITION  LINE  WIRES,  GRIMSHAW  TAPES,  GRIMSHAW  SPLICING  COMPOUND. 

Selliko  Aobsts.— Knapp  Electrical  Works,  Chicago,  DX;  Southwestern  Electric  Supply  Co.,  Kansas  City,  Mo.;  The  Central  Thomson-Houston  Co., 
Cincinnati,    O.;  Kendall  &  Slade,   Boston,   Mass.;  Fisher  Electric  Co.,   Detroit    Mich.;  Western  Electrioal  Supply  Co.,  St.  Louis,  Mo.; 
'Dayton,  Hall  &  Avery,  Portland,  Ore.;  Thos.  Day  k  Co.,  San  Francisco;  Northwest  Thomson-Houston  Co.,  SLPaul ; 
Southern  Electrical  Supply  Mfg.  Co.,  New  Orleans ;  Bagnall  i  Hilles.  Yokohama,  Japan. 


649    eto    651 


3>J\ 


THE  C.  &  C.  ELECTRIC  MOTOR  COMPANY, 

402  and  404  Greenwich  Street,  New  York. 

MOTORS  FOR  HOISTS 


The  only  motors  in  which  the 
magnetic  circuit  forms  a  perfect 
oircle  around  the  centre  of  the 
armature  shaft.  Thus  making  the 
most  compact  and  efficient  form 
of  machine  that  can  possibly  be 
devised. 


X-IuMS  POWER  TO  50-HOBSE  NWER. 

Mi  VIM  Motors  ii  actual  operation. 


FAN    OUTFITS. 

BlECTRIC      BLOWERS     FOR 
SKIP    VENTILATION 


ical  Test 


MINING  TRAMWAYS. 

Equipment  of  Machine  Shops,  Print- 
ing Offices,  Factories  and  entire 
buildings  with  electric 
power. 


KBW  KBrOLAKD  OFFICE, 

63  Olivsr  Strsst,  Boston,  Mass. 

PHILADELPHIA  OFFICE,  18  S.  Fourth  St. 
CHICAGO  OFFICE,  Phsaiz  Building. 


INSTRUMENTS. 

AMMETERS 

AND 

VOLTMETZSS, 

For  Direct  and 

Alternating  Current*, 

Queen's   New   Standard   Resistance  Boxes. 

Queen -■   New  Portable  Testing-   Seta. 

Complete    Outfits   for   Insulation    Tests. 

Queen  <*3  Oo... 

Send  for  Catalogues.    PHILADELPHIA. 
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ri     rATDir  Al        Rf^OkfQ  send  for         D.    V^JST   NOSTR-AJNTD     CO., 

tLtO  KlvML      DwWlXO.  CATALOGUE  23  Murray  Street.  27  Warren  Street.  N 


ew  York. 


IL  H   WARNER    Pm 


G    F,  SHAVER,  V  ce  Pres. 


J.  L  LUCKEY.  Secretary 


THE  SHAVER  CORPORATION, 


MANUFACTURERS  OF  THE 


Si  Molecular   Telephone. 

A  MEW  AMD  REMARKABLE  DISCOYERY  IM  PHYSICS. 

ADAPTED  FOR  USE  AS  FOLLOWS: 

Private    Lines   of   2    miles.     Club    Lines   of    10   Stations.    1    mile   circuit.     Factory  Plants  and 
Exchanges  of  100  Subscribers  within  one- half  mile  of  Central  Office. 


Ajqef  a  tjc  suiart  toy  flu  Uiittf  states  Gotbiboi  aaer  one  rears  trial  ai  tesnig  statu*  at  flea's  Pom 

We  are  prepared  to  erect  plants  in  any  part  of  the  United  States  or  Canada  Subject  to 
Appbovai,,  and  will  arrange  with  responsible  parties  to  control  our  system  in  distant  sections. 

We  also  desire  to  call  the  attention  of  the  trade  to  the  Gillette  Magneto  Call  Bell.  A  ma- 
chine destined  to  supersede  all  others  on  account  of  simplicity  of  construction,  durability 
and  low  cost. 


Main  Office :  207  Broadway,  Mei  York. 


Eastern  Office:  43  Milk  St.,  Boston,  Mass. 


H.  J.  FOOTNER,  Tmmr 


"I  advise  all  parents  to  have  their  boys  and  girls  taught  shorthand  writing  and  typewriting.     A  stenographer  who  can  type-write  his  notes  would  be  safer  from  poverty  than 


great  Greek  scholar." — Charles  Readk,  on  M  The  Coming  Man." 


Remington  Standard  Typewriter. 


For  Fifteen  Years  the  Standard,  and  to-day  the  most  perfect 
development  of  the  writing  machine,  embodying  the  latest  and  highest 
achievements  of  inventive  and  mechanical  skill.  We  add  to  the  Rem- 
ington every  improvement  that  study  and  capital  can  secure. 

WYCKOFF,  SEAMANS  &  BENEDICT, 

-    -  =  Ne  w     York:.  = 


ESTABLISHED     1  £3  1 


JOHN     STEPHENSON     COMPANY,     Limited. 

TRAM   CAR  BUILDERS, 
4/7  ES^tst  27tn  St.,  I^e^w 


INVITE  THE   ATTENTION   OF 

PROMOTERS   OF  ELECTRIC    RAILWAY   ENTERPRISES 

TO   THEIR    SUPERIOR    FACILITIES    FOR    THE    CONSTRUCTION   OF 

TRAMWAY   CAR 

AND  FOR  THEIR  ADAPTATION  TO  THE  VARIOUS  SCHEMES  OF  ELECTRIC 

PROPULSION. 


Yost  Writing  Machine 

THE  KW  AID  HIGHER  STAIDIM. 


PRICE,  $100. 

Mr.  Text,  the  inventor  of  the  two  other 
typewriter*  whoM  use  is  world-wide,  has 
perfected  this  machine  upon  simplified 
ideal  Ho  Bibbon.  Direct  Printing.  Per- 
manent  Alignment.  Exhaustively  tee  ted 
and  guaranteed  ae  to  Speed,  Strength,  and 
Manifold  Power.  Introduction  unprece- 
dented.   3.000  adopted  the  first  Tear. 


MUM,  RAWLEY  S.  MAYO  CO.,  Ni,  343  Britf-if.  Itw  Tut. 


The  Best  Dry  Battery  Out. 

The  only  dry  battery  which  can 
be  chemically  restored  equal  to 
new. 

The  best  open  circuit  battery 
ever  placed  upon  the  market. 

Thousands  already  in  success- 
ful use. 

PRICES. 
6fcx3  inch  cylindrical $2-3S 

S?in    hi«rh  z  sKufc  t»i'. '.'.'.'.'.'.'.   i* 
«  »5,xi*    " tj5 


S3J  taasfc! 


IS" 


J.  M.   LANE  &   CO., 

TIsmIiIi  Ism  k  Oosstracaora. 

90  0OU1T  ST.,  sBOOKLYl,  IT. 


CAXADLLJT     EZAWjrABTEES     FOR     ELECTRICAL 
SUPPLIES. 

T.  W.  Hess,  644  Crai^  SL,  Montreal, 


Manufacturer  of  Telephone*,  A 

porta'  aud  Dealer  in  all  kinds  of 

ELECTRICAL     GOODS. 

We   are    open   to  contract  for   the   manufacture    of 
*td  article*:  in  Canada 


T.  F.  CL0HESEY, 

Electrical  Engineer. 


SMtfcwwsteni  Afwst  wttfn  Briar 

NEW  YORK    LIFE   BLDG^ 
Kansas  Citt 


THE    ELECTRIC    AGE. 


HIGHEST  AWARD ! 


FOR    ELECTRIC 


ONLY  GOLD  MEDAL 


BATTERIES. 


PARIS,  \  1839, 

Exp  osition. 

GONDA 

AND 

THE  STANDARD  BATTERIE  S  •%  l\  "    OF  THE  WORLD, 

THE  LECLANCHE  BATTERY  CO.,  149  W.  18th  Street,  N.Y. 


The  McCreary  Electrical  Specialty  Co. 


EXjEOTXUCA-Ij      SFECIALTIE8. 
New  Catalogue  Ready.  18  and  20  Cortlandt  St.,  New  York. 


District  Telegraph  Supplies. 

Call  Boxes,  Relays, 
Registers,  Gongs, 


ETC. 


WOOD  CLEATS  A  SPECIALTY. 


SEND    FOR    SAMPLES    AND    PRICES. 

Magneto  Signal  and  Extension  Bells,  Magneto  Testing  Bells,  Battery 

Bells,  Push  Buttons,  Cross- Arms,  Oak  and  Locust  Pins, 

Brackets,  Insulators,  Wire,  etc.,  etc. 

LEARNER'S    INSTRUMENTS. 

WRITE    FOR    OUR    CATALOGUE    WITH    PRICES 

VIADUCT  MFG.  CO.,       Baltimore,  Md. 


Applegate's  Electric  Floor  Hat  Manufacturing  Go 

OFFICE    AND    FACTORY! 

No.  37  Market  Street,  Camden,  N.  J. 

THE  GREATEST  HOME  PROTECTION  YET  IIYBTTED 

SIMPLE!    DURABLE  I    CHEAP  I    VALUABLE! 
For  sale  bv  all   Electrical   SudpIv    Houses. 


r//^  •  (?or?5rpuefior7@oiv\pLETEpowERypLiANT5  •  • 

Flectric    LjjG ht^T^vi lway  Duty  ancTPower^ 

,  x    ft  (ntosh  &  SllymoiTr  Elngines 


M-Adamj 


Gen  JVIansj£t 


Compound  6j  tii^l]  Pressure. 

"THE   BEST  IS  THE   CHEAPEST." 


CHICAGO. 


legraph  Poles 


:)o(:- 


One  15-Light,  5 O-Yolt,  Dynamo 


The  onlv  Watches  for  Electricians. 

FOE    SALE    BY    AJLL    JJCWKl^BS. 

PAILLARD  NONMAGNETIC  WATCH  CO, 

1 9 2  BROADWAY.  NEW  YORK. 


I  am  prepared  to  furnish  any  num- 
ber on  short  notice,  both  cedar  and 
cypress.  Parties  wishing  to  buy  will 
■save  money  by  giving  me  a  chance  to 
bid  before  they  do  so. 

A.    BUSHNELL, 

S.  E.  Cor.  !)th  and  Broadway, 

KANSAS  CITY,  MO. 


Headquarters  for  Typewriter  Supplies.   TYPEWRITERS 


RIBBONS,  CARBON,  MANIFOLD  TISSUES 

AND    A     FULL    LINE     OF 

TYPEWRITER      LINEN      PAPERS, 

Specially  selected  for  use  on  all  Typewriter  Ma- 
chines. Please  send  for  sample  books  and  prices  to 

TRAIN  ORDERS  A  SPFCIALTT. 

THU  T.  SMITH  COMPACT,  U  Park  Flan,  N.Y; 


Largest  like  establishment  in  the  world.  First- 
class  Second-hand  Instruments  at  half  new  prices. 
Unprejudiced  advice  given  on  all  makes.  Ma- 
chines sold  on  monthly  payments.  Any  Instru- 
ment manufactured  shipped,  privilege  to  examine. 
EXCHANGING  A  SPECIALTY.  Wholesale  prices 
to  dealers.    Illustrated  Catalogues  Free. 

TYPEWRITER  )  70  Broadway,  New  York. 
HEADQUARTERS,  ]  144  La  Salle  St.,  Chicago. 


FOR   SALE. 


25 
50 
75 
"100 
"150 


1 1 


50 

50 

110 

110 

110 


INCLUDING  LAMPS  AND   HOLDERS. 


I.  W.   C0LBURN  &   CO., 

FITCHBURG,    MASS. 


S.  W.  REESE  &  CO., 

MANUFACTURERS  OF 

Stencils,  Stains,  Nickel  and  Brass  Name  Plates 

CHECKS,    BADGES,    ETC. 

Name  Plates  for  Electrical  Apparatus  a  Specialty. 

84-rAGC   CATALOGUE   FREK. 

Office,  182  Fulton  St.,  New  York. 


CALICRAPH 

GREATEST  SPEED r 

BEST    FOR     MANIFOLDING. 

100,000  Pally  users. 


THE    MOST    DURABLE. 

Single  Case,        No.  1,  870.00 

Double  Case,        "     2,      .  .  .  85.00 

New  Special,        "3,  •  .  •    100.00 

For  account  of  speed  contests  and 

Circulars,    address 

THE    AMERICAN    WRITING    MACHINE    CO., 

HARTFORD,  CONN. 

BRANCH  OFFICES:    237  Broadway,  New  York, 

14   West   4th    Street,    Cincinnati,    O. 

1003  Arch  Street,  Philadelphia. 

English  Factory.  Coventry.  England 


THE    ELECTRIC. AGE. 


EDISON  GENERAL  ELECTRIC  COMPANY, 

EDISON  BUILDING.  BROAD  STEET.  NEW  YORK. 


(THE    MARVIN   SYSTEM   OF    PERCUSSION    TOOLS.) 

This  Drill  contains  no  Commutator,  nor  Moving  Contacts.    All  Circuits  are  protected  in  closed  Metallic  Cases. 
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PLEASE     ADDRESS     ALL    COMMUNICATIONS    FOR    CIRCULARS    AND    PRICES    TO 
NEAREST    DISTRICT    OFFICE    AS    INDICATED    BELOW. 


MAIN   DISTRICT   OFFICES: 


Canadian  District,  Bank  of  Commerce  Building,  Toronto,  Can. 
Central  District,  Sialto  Building,  Chicago,  111. 
Eastern  District,  Edison  Building,  Broad  Street,  New  York, 
New  England  District,  38  Pearl  Street,  Boston,  Mass, 


Pacific  Coast  District,  Edison  Bldg.,  112  Bush  St.,  San  Francisco,  Cal. 
Pacific  Northwest  District,  Fleischner  Building,  Portland,  Ore. 
Bocky  Mountain  District,  Masonic  Building.  Denver.  Col. 
Southern  District,  Cotton  Exchange  Building,  New  Orleans,  La. 


THE    ELECTRIC    AGE. 

» 


3 


sLON/> 


CONNECTED  BY  PRIVATE  WIRE  POSTAL-TELEGRAPH  CABLE  CO. 

CENTRAL  ELECTRIC  CO. 

I  16-1  18  Franklin  St.,  Chicago,  Ills. 


sLOW/> 


TRADE        MARK. 

Wires,  'Cables,  Tapes 
and   Tubing. 


ELECTRICAL  SUPPLIES  OF  EVERY  DESCRIPTION  AT  LOWEST  PRICES, 

S2a.iprra.exs.ts     Prompt 


TRADE         MASK 


Wires    Cables,  Tapes, 
and  Tubing. 


The  National  Feed -Water  Heater. 

OVER  300,000  HORSE  POWER  IN  USE, 

And  its  Reputation  has  become  National  by  Reason  of  its 

SIMPLICITY,  EFFECTIYENESS  ™  CHEAPNESS. 

The  National  Pipe  Bending  Co., 

No.   75   RIVER   STREET,    NEW    HAVEN,   CONN. 

Send  for  Catalogue  of  Users  and  Prices. 

THE  PORTER; HAMILTON  ENGINE. 

Economy  without  Complication. 

Send  for  Illustrated  Catalogue. 

WILLIAM  TOD  *  COMP'Y, 

YOUNGSTOWN,  OHIO. 


Established  1864. 


Incorporated  1888. 


IM.  A.  HARRIS  STEAM  ENGINE  C0.; 


•BUILDERS  OF- 


Harris-Corliss  Engines 

FROM  20  TO  2,000  HORSE  POWER. 


Send  tor  Hill's  Manual  for  Engineers,  $1.25. 


wm.  A.  Harris,  Pres.  &  Treas. 


ENGINES    AND    BOILERS. 

Corliss,  Automatic  Cut-Off,  High  and  Low  Speed,  Plain 
Slide  Valve  and  Marine  Engines. 


Stationary,  Portable,  "Vertical  and  Marine  Boilers. 

DURABILITY,    EFFICIENCY     AND    ECONOMY    GUARANTEED. 

WM,  BmRNHURST,     ■     -     46  Cortlandt  Street,  New  York. 

THE  LUNKENHEIMER  BRASS  MFG.  CO, 

CINCINNATI,  O.,  U.  S.  A. 

Heavy  Megrinding,   Globe    Valves,    Check    Valves,    Gate 

Valves,  Lever  Throttle  Valves,  Pop  Safety  Valves, 

Improved  Glass  Oil  Cups,  Automatic  Sight 

Feed  Lubricators,  Grease  Cups,  etc. 

WHY    USE    Oil. 

When  it  can  be  entirely  dispensed  with  ? 
Fit  up  a  few  Loose  Pulleys  with   Metalined  Brushes, 
and  practically  demonstrate  this  fact  for   yourself. 
If  your  claim  is  not  substantiated,  we  ask  no  pay. 

NORTH  AMERICAN  METALINE  CO., 

34    Bleecltor    St.,    opp.    3VXott    St.,   ONTox^    Yr>rT», 


THE 


Three  Brothers'  Boiler  Extract. 

The  Best  Solvent  and  Scale  Preventive  on  the  Market. 
Write  for  Circulars  to 

Magie  Bros.,  m  nam  am,  mm*  Milwaukee,  Wis. 

The  Schaffer  &  Budenberg 

IMPROVED  EXHAUST  STEAM  INJECTOR, 

SCHAFFER  &  BUDENBERG. 

40  John  Street,  NEW  YORK.  18  South  Canal  Street,  CHICAGO,  ILL. 

Or  S.  B.  EVERETT,  Agent,  Waterbury,  Conn. 

STEAM  POWER,  MACHINE  TOOLS, 

Paper   Mill   and  Wood-Working   Machinery 
MANUFACTURERS. 

Send  for  Catalogue  and  Estimates,  stating  just  what  is  required. 

8.    C.    FORSAITH    MACHINE    COMPANY, 

MANCHESTER     N.    H. 


Empire  City  Electric  Co. 

15  AND  17  DEY  STREET, 


Mew    York. 


ELECTRIC 

R  A  I  LWAY 

SUPPLIES 


THE    ELECTRIC    AGE. 


TIHIE    TUBES    OF    TZHIIE 

Interior  Conduit  and  Insulation  Company 


ARE   ESPECIALLY  APPLICABLE    TO 


ELECTRIC    RAILWAY    REQUIREMENTS. 


A  SIMPLE  SOLUTION  OF  THE  WIRING  PROBLEM   FOR 

Public  Buildings,  Residences,  Factories,  Station  Work,  Cars,  Underground  Feeders, 

.S.  IT  33       X2T       -5.31i31i       3?  Xj  -S.  C  3£I  S       T2LT  2S.  IE  IEt  35       IiTSTJLATIOlT       IS       El  E  Q  TT I  El  35  33. 

Endorsed    by    the    Leading    Electricians,    Electric    Light  Companies,   Wiring   Contractors, 

Architects,     Builders    and     Boards    of    Fire     Underwriters. 

UNDERGROUND     CONDUITS. 

Are  Eaually  successful  and  affcrd  Cheapness,  High  Insulation  and  Durability 

For   Catalogue.    Price    List,    and    General    Information,    address 

INTERIOR  CONDUIT  AND  INSULATION  CO. 


General  Offlces-16  &  18  BEOAD  ST.,  NEW  YORK. 
JTactory-527-531  WEST  34th  ST.,  NEW  YORK. 


ED^V^ARD   H.    JOHNSON,  Pres 


R.   D.   WILSON  &  CO., 

Electric  Securities, 

113  Devonshire  Street,  (Room  21),   Boston. 

We  offer  for  sale  stock  of 

NEW  ENGLAND  PRINTING  TELEGHAPH  COMPANY, 

r>ffi/w»    *  113  Devonshire  St..  (Room  37;,  Boston, 
unices  -  19  Sonth  Water  st <f  Providence,  B.  I. 

PHILADELPHIA  PRINTING  TELEGRAPH  COMPANY, 

Office,  116  South  4th  St.,  Philadelphia.  Pa. 
These  companies  are  licensees  of  the 

ESSICK  PRINTING  TELEGRAPH  SYSTEM, 


which    nay    be 
fanefll t I 


in   practical   operation   at   the  above   nasned    offices,  where   full  information  will  be 


WE  IAXE  i  SPECIALTY  OF  lilDTACTDJIIG 

HIGH    GRADE 

Magneto   Bells,  Extension  Bells, 

HAND  GENERATORS, 

POWER   GENERATORS. 

TESTING 

GENERATORS 

RINGING 

THROUGH 

25.000  Ohms. 
35.000  Ohms. 

SEND  FOR  CATALOGUE  AND  SPECIAL   PRICE 


CORRESPONDENCE    INVITED. 


The  Holtzer-Cabot  Electric  Co., 

XASITTACnrREBS  OP  EYEBTTHIKG  ELECTRICAL, 

Office  and  Salesrooms.  Ill  Arch  St.,  Boston.  Factory  at  Brookline 


JAMES   E.   CAMPBELL,    PRES. 


WM.    F.  Z.   DESANT,  VICE   PRES 


D.   U.  JENNINGS,   SECY.   AND  TREAS 


Desant  Electric  Audible  Signal. 

A    perfect    danger    signal    for    fogs,    snow    storms,    color    blindness,    etc.     This   signal    rings    a    bell    or    blows    a    whistle 

in  the  cab  of  the  locomotive,  besides  giving  the  usual  semaphore  signal  on  the  road.     No  Battery 

carried  on  the  engine,   or  anything  to  bother  or  annoy  the  engineer. 


THE    CHEAPEST    SIO-HSTJLXj    OIT    TIHIE    MARKET. 


FOB  F7BTH2S  PABTICTJLABS  APPLY  TO  KIW  TOSS  OFTICE. 

DESANT   ELECTRIC   COMPANY, 

New   York    Office     45    Broadway 


Columbus,    Ohio. 


u 


THE    ELECTRIC    AGE. 
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FOR   IltfCAItf  DESCENT    CIRCUITS. 

The  best  arc  lamps  on  the  market  to  be  operated  from  central  incandescent  lighting  stations  or  isolated  plants. 

Give  a  beautiful,  steady,  noiseless  light,  using  only  from  8  to  9  amperes,  and  can  readily  be  adjusted  for  any  direct  current  circuit  of  100  to  125 
Additional  resistance  unnecessary.     Safe,    Simple,    Satisfactory. 


volts. 


The  Universal  Theatrical  Arc  Lamp 


Is  a  great  success  for  stage  and  scenic  uses,  yielding  vastly  superior  effects  to  calcium.  Can  be  installed  wherever  constant,  direct  currents  exist. 
Much  cheaper  than  the  old-fashioned  methods.  Outfits  furnished  at  shortest  notice.  Prices  and  testimonials  on  application.  Write  at  once  for  prices 
and  further  information,  mentioning  voltage  of  station  or  plant,  to 

THE   UNIVERSAL  ARC  LAMP  CO., 


Executive  Office,  16  &  18  Broad  St.,  New  York. 
J.   H.   McCLEMENT,  Prest. 


Salesroom,  49  West  22d  St.,  New  York. 
E.  S.  MENDELS,  Cenl.  Manager. 


Or  to  THE  ELECTRICAL  SUPPLY  CO.,  Chicago,  111.;  ST  LOTJIS  ELECTRICAL  SUPPLY  CO.,  St.  Louis,  Mo.;  SOUTHERN  ELECTRICAL  MFG.AHD 
SUPPLY  CO ..  (Limited),  New  Orleans,  La;  WALKER  &  KEPLER,  Philadelphia,  Pa.;  PETTINGELL  ANDREWS  CO.,  Boston.  M    as. 


\ 


BALTIMORE.  KID. 

Viaduct  Manufacturing  Co.  District  Telegraph  Supplies. 
BOSTON,  ?IASS. 

American  Bell  Telephone  Co.,  95  Milk  Street 
American   Circular   Loom   Co.,    Insulated    Wires  and 

Cables,  620  Atlantic  Avenue. 
American  Conduit  and  Construction  Co.,  Clement  Con- 
duits, Jamaica  Plain. 

American  Electric  Register  Company,  Electric  Registers 

for  Street  Cars,  620  Atlantic  Avenue. 
"  merican    Fire    Alarm    Co.,    Thermostats    and     Fire 
Alarms,  71  Kilby  Street. 
Holuer-Cabot    Electric  Co.,    General    Electrica* 
upplies,  111  Arch  Street. 
,  R  D.  and  Co.,   113  Devonshire,  W.  Electric 
k    -urities. 

Zeiglet  "*ros..  Annunciators,  etc.,  73  Pearl  Street 
Duralite  Company,  85  Water  Street. 

BROOKLYN,  \.  V. 
Elektron  Manufacturing  Co.,  79-81  Washington  Street. 
Mason,  J.  H.,  Primary  Batteries,  114-120  Park  Avenue 

(AMDE>.  N.  J. 

Applegates  Electric    Floor   Mat    Manufacturing  Co., 
Electric  Mats,  37  Market  Street. 

CHICAGO,  ILL. 

Central  Electric  Co  ,  General  Electrical  Supplies,  118 
Franklin  Street. 

Bain,  Foree,  Electrical  Expert,  84  Market  Street. 

Pumpelly  Storage  Battery  Co.,  229  La  Salle  Street. 

Electrical   Supply  Co.,   Annunciators,  etc.,    171    Ran- 
dolph Street. 

Bleckert   &  Nelson,  Electric  Light  and  Combination 
Fixtures,  83-87  Fifth  Avenue. 

Electric  Merchandise  Co.,  Electric  Railway  Supplies, 
11  Adams  Street. 

Adams,  Waldo  P.,  Electrical    Constructor,  144  Adams 
Street. 

CLEVELAND,  O. 

Fletcher  &  Fletcher  Electric    Co.,   Annunciators,    13 

South  Water  Street 
Forest  City  Electric  Works;    Switches   and 

Cut  Outs. 

Lyman,   A.   B.f   Electrical  Instruments,  34-36    South 
Water  Street. 


CONCORD,  N.  H. 

Page  Belting  Co.,  Link  Belts. 

DETROIT,    .UK  II. 

Detroit  Electrical  Works,  Woodward  Avenue  and 
Railroad  Crossing. 

Detroit    Motor   Co.,    Motors,    212   Griswold   Street. 

Fisher  Electric  Co  ,  Dynamos  and  General  Supplies, 
187  Lamed  Street. 

Brownlee  &  Co.,  Poles, 

Commercial  Electric  Co.,  55  and  57  Gratiot  Avenue. 

Lockwood  Instrument  Co.,  Electrical  Measuring  In- 
struments, 61  Buhl  Block. 

I1TCHBTJRG,  MASS. 

Colburn,  I.  W.,  &  Co.,  Dynamos. 

HARTFORD,    CONN. 

Ahearn,  James,  Electric  Light  Fixtures  and  Supplies* 

280  Asylum  Street. 
The  American  Writing  Machine  Co.,  Typewriters. 

MINNEAPOLIS,  MINN. 

Lennon,  J.  M.,  Electrical  Expert,  22  Loan  and  Trust 
Building. 

MONTREAL,  QVI  . 

Ness,  T.  W.,  Electrical  Supplies.  644  Craig  Street. 
NEW    YORK    CITY. 

Alexander,  Barney  &  Chapin,  General  Electrical  Sup- 
plies, 20  Cortland  Street. 

Aluminum  Brass  and  Bronze  Co.,  53  Chambers  Street. 

Anglo-American  Elccrric  Light  Manufacturing  Co  , 
"Times"  Building,  Park  Row. 

Ansonia  Brass  and  Copper  Co.,  19  Cliff  Street. 

A.  B.  C.  Motor  Co.,  44  Gold  Street. 

Bergmann  Electric  and  Gas  Fixture  Co.,  527-537  West 
34th  Street. 

BisbepGutta-Percba Co.,  Wires  and  Cables, 
420-426  E.  25th  Street. 

Binney,  H.,  Patents  and  Litigation,  245  Broadway. 

Bogart,  A.  L. ,  Electrical  Gas  Lighting  Apparatus,  22 
Union  Square. 

Bunnell,  J.  H.  &  Co.,  General  Electrical  Supplies,  76 
Cortland t  Street. 


C.  6c  C.  Electric  Motor  Co.,  Electric  Motors 
402  and  404  Greenwich  Street 

Clark  Electric  Company,  Arc  Dynamo,  192  Broadway. 
Crocker- Wheeler  Motor  Co.,  14th  and  Washington  Sts. 
Charles  A.    Schieren    &   Co.,   Leather   Belting,  45-51 

Ferry  Street 
Cary  &  Moen  Co.,  Springs,  234  West  29th  Street. 
Crosby  Electric  Co.,  Batteries,  89  South  Fifth 

Avenue. 

D.  Van  Nostrand  Co.,  Electrical  Books,  23  Murray  St 
Desant  Electric  Co.,  Electric  Signals,  45  Broadway. 
Edison  General  Electric  Co.,  44  Broad  Street 
Edison  Manufacturing  Co.,  Batteries  19  Dey  Street 
The  Electric  Construction  and  Supply  Co.,  16  Cortland 

Street. 
Empire  City  Electric  Co.,  General  Electrical  Supplies, 
17  Dey  Street. 

E.  S.  Greeley  &  Co.,  Electrical  Supplies,  5  and  7  Dey 

Street. 

Freeman,  Walter  K.,  Transformer  System,  150  Nassau 
Street. 

Hall  Siffnal  Co.,  Railway  Automatic  Signals,  50 
Broadway. 

Interior  Conduit  and  Insulation  Co., 
Electrical  Conduits,  16  and  18  Broad  Street. 

John  Stephenson  Co.,  Tram  Car  Builders,  47  East  27th 
Street 

Kintner,  Charles  J.,  Patent  Expert,  45  Broadway. 

Lynch.  Eugene T.,  Jr.,  Electrical  Engineer,  120  Broad- 
way. 

Law  Telephone  Co  ,  Batteries,  85  John  Street. 

Leclanche  Battery  Co..  Batteries,  149  West  18th  Street. 

National  Electrical  Manufacturing  Co  ,  Electrical  Sup- 
plies, 14  and  16  Vesey  Street. 

New  York  Insulated  Wire  Co.,  wires  of  all  descriptions, 
649-651  Broadway. 

Okonite  Co.,  Insulated  Wires  and  Cables,  13  Park  Row. 

Prescott,  George  B.,  Jr.,  Wires,  16  Dey  Street 

Paillard  Non-Magnetic  Watches,  192  Broadway. 

River  and  Rail  Electric  Light  Co.,  Storage  Batteries, 
45  Broadway. 

Reese,  S.  W.f  &  Co., Stencils,  Stamps,  etc.,  182  Fulton 
Street. 

Rogers  Manifold  and  Carbon  Paper  Co.,  Typewriter 
Supplies,  etc.,  75  Maiden  Lane. 

Sabine,  J.  B.,  Patent  Attorney,  181  Broadway. 

Sawyer-Man  Electric  Co.,  510-534  West  23d  Street 

Shaver  Corporation,  Molecular  Telephones,  207  Broad- 
way. 


The  S.  T.  Smith  Co.,  Typewriter  Supplies,  14  Park 
Place. 

Wyckoff.    Seamans    and    Benedict,    Typewriters,   327 

Broadway. 
W.  H.  Gordon  &  Co  .Wires,  Electric  Light  and  Power 

Supplies,  115  Broadway. 

NEWARK,  N.  J. 

Weston  Electrical  Instrument  Co.,  114  William  Street 
Mclntyre   Co.,    The  C,   Connectors  and   Terminals. 
13-15  Franklin  Street 

NORTH  EAST,  Pa. 

Eureka  Tempered  Copper  Co.,  Manufac- 
turers ot  pure  tempered  copper  for  commutator 
bars  and  brushes. 

PHILADELPHIA. 

Novelty  Electric  Co.,  Manufacturers  and  dealers  in 
Electrical  Supplies,  50,  52  and  54  N.  4th  St 

H.  T.  Paiste,  Snap  Switches,  etc.,  12th  and  Market 
Streets - 

Queen,  J.  W.  &  Co.,  924  Chestnut  Street 

Partrick  &  Carter,  Gen'l  Electrical  Supplies,  114  S.  2d 
Street 

PITTSBURGH,  PA. 

Standard  Underground  Cable  Co.,  Wires. 

PIQUA,  O. 

Cincinnati  Corrugating  Co.,  Metallic  Lath. 

PROYIDENCE,    R.   I. 

Alarm  Box  Controller  Co. 

ST.   LOUIS,    MO. 

Aloe  &  Son,  Electrical  Instruments,  415  Broadway. 
Heisler    Electric    Light    Co.,     Incandescent    Electric 
Lights,  809-817  South  7th  Street. 

ST.  PAUL,  MINN. 

Acme  Electric  Co.,  Manufacturers  Dynamos  and 
Motors,  Gufillan  Block. 

Ames,  Wright  &  Co.,  Agents  Western  Electric  Co. 
East  4th  Street. 

SYRACUSE,  N.  Y. 

Pass  &  Seymour, Toughened  China  Insulators 
TORONTO,  ONT. 

Ball  Electric  Light  Co.,  Arc  Lamps,  etc.,  70  Pearl 
Street 

TRENTON,  N.  J. 

Roebling*s,  John  A.,  Sons  Co.,  Wires. 
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MASON'S  FAMOUS  BATTERIES 

,A_"W JiJR.JD'BnD    A.    ZBIE^qHSTZIE    MEDAL. 
Only    Medal    Ever    Given    for    Primary    Bartrteries. 


s:e£t:d   zfoi*.   c.s.t.s.IjOoi-ttie]   b. 


j~^:m::es.  isl.  zmz^sozn-, 

118   AND    120    PARK   AVENUE,  BROOKLYN,  3X". 
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THE    "WARD"    ARC   LAMP 


^■on 


Incandescent    Circuits— Continuous    Current. 

These  Lamps  are  wound  to  pass  6},  8  or  io  amperes  of  current,  and  when  burning  two  in  series  on  circuits  of  ioo  to  125  volts.  Give  a  Clear 
Steady   Light.     We  guarantee  them.     State  system  and  voltage. 


ELECTRIC  CONSTRUCTION  AND  SUPPLY  COMPANY, 

16    CORTLANDT    STREET.    NEW    YORK. 

ALEXANDER,  BARNEY  &  CHAFIN, 

Telephone  ^0&W^^  20  Cortlandt  St-> 

Building,  ^^IffflP^'  New  York. 

The    "  -S*.    S.    C  **     Ijaaap. 

EDISON    LAMPS   AT    EDISON    PRICES. 

Tl5.e    "  -S..    B.    C '"     Z_.a.m.p. 

L^nycrs— zi^c^^isriDESCEisrT-L^.nynFS. 

G-EKTERAL  


South  Lakewood  Park 


Adjoining  Lakewood,  N.  J. 

A  most  beautiful  site  for  a  winter  home.  The  land  is  dry  and 
elevated,  offering  a  magnificent  view  of  the  surrounding  country.  An 
electric  tower,  200  feet  high,  is  now  in  process  of  construction  and 
will  be  built  on  the  highest  point  of  this  pretty  village.  Electric  arc 
lamps  of  the  latest  designs  will  light  the  place  from  its  high  tower, 
making  a  most  charming  picture,  and  an  ideal  little  winter  resort. 

For  lots  inquire  of 
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THE    INTE^^T 


on-Lalande  Battery. 


MANUFACTURED  UNDER  AUTHORITY  OF 


THOMAS    J±.    ZEIDISOItT, 

[tteries  for  Telegraph  "Mains"  and  "Locals,"  Electro-Motors,  Electro-Plating,  Telephone 
fnsmitters,    Electro-Medical    Instruments,   Annunciators   and    Burglar  Alarms,  and 

all   Classes   of  Closed   and    Open   Circuit  Work. 


PRINCIPAL    DEPOT: 

stnat  St.,  cor.  Twelfth,  Philadelphia. 


lute  P*nfal  ^itMMtfiadttnttg  $^®< 


BRANCH    HOUSES. 
Nos.  767  &  769  Broadway.  New  York. 
"      1360  &  n6»  Broadway,  New  York.') 
"      160  Tremont  Street,  Boston. 
"      »5'  &  "S3  Wabash  Avenue.  Chicago." 
"     444  Fulton  Street,  Brooklyn. 


Founded  by  Samuel  S  White  in  1844. 


JAMES  W    WHITE,   President. 
HENRY  M.    LEWIS,  General  Manager. 


J     CLARENCE  WHITE,  Secretary 
SAMUEL.  T.  JONES,  Treasurer. 


Cable  Address:  White,  Philadelphia. 


^-.Nov.embe  r,....4.th.t....l  8  9  0. 


Edison  Mfg.    Co.;, 


Gentlemen : 


Orange,   N.   J.  ,^ 


Yours   of    October  16th  duly   received,    and   sickness  has    caused 
the  delay    in  answering   it.        As   to   the  Edison  Laland  Battery,   we 
.have  been  using  primary   batteries   to   operate  dental    electric 
pluggers   and  motors   since   1875,    and   am   compelled   to    say   that   the 
Edison  Laland  Battery  J^ar   excel!  s.other  batteries  we  have   ever 


used. 


Yours  truly, 

The  S.    S.   White  Dental   Mfg.    Co, 


ALL  DEALERS  IN  ELECTRICAL  SUPPLIES  KEEP  OR  SHOULD  KEEP  THESE  CELLS  IN  STOCK.      LP  UNABLE  TO  PURCHASE  FROM  DEALERS  LN 

TOUR  VICINITY  COMMUNICATE  WITH 


EDISON    MANUFACTURING     COMPANY, 


.gent.    19   Dey   St.,   3X". 
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SAWYER-MA 


LAMPS 


Any  Candle  Power! 


To  Fit  any  Soj 


JATEW     SERIES     LAMP     AND     SOCKE1 


SAWYEH-MAN   ELECTRIC  COMPACT 

510-534    West    23d    Street,    New   York. 

Send.  For   Catalogue. 


Awarded  the  Grand  Prize. 


Crosby  Dry  Batteries* 

FOR  OPEN  CIRCUIT  WORK  ONLY. 


ELECTROMOTIVE    FORCE,    1.55. 


CURRENT,    I   TO   15   AMPERES. 


The  Only  Battery  Sold  Semi- Charged. 


At  late  Paris  Exposition. 


The  Electric  Railway  of  To-Day. 


BY    H.    B.    PRINDLE. 


DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OF  PORE 
WATER  NECESSARY  TO  CHARGE  IT. 


Approved  and  Endorsed  by  all  Users. 

Gives  Perfect  Satisfaction 


S 

v 


Crosby 
Electric  Company- 


CROSBY.^;; 


A  Pithy,  Accurate  and  Interesting  Description  of  Electric  Roads  and  the  Vari- 
ous Methods  of  Operating  them. 

PROFUSELY  ILLUSTRATED  WITH  VIEWS  AND  DIAGRAMS. 

FIFTY-FIVE    PAGES   OF   TEXT. 


Price,  Postage  Prepaid — Paper  Covers,  only  50  cts.     Cloth,  $1.00. 
Address  THE  ELECTRIC  AGE.  World  Bldg.,  N.  Y. 


NEAT, 

CLEAN, 

EFFECTIVE, 
SIMPLE, 

COMPACT, 

PORTABLE. 


HADE  IN  ALL  SHAPES  AND  SIZES. 

Rectangular,  Cylindrical,  Telephone. 


Recuperates  Quicker  and  Oftener 
than  any  other. 

For  Telephones  for   Long  or  Short  Distances.      For   Gas    Lighting,  Annunci- 
ators, Burglar  Alarms,  Bells. 

IT     HAS     NO     EQUAI 

For    Medical    Electric    Purposes    it    is    the    Best.      For    Circulars    and    Price    Lists   apply    to 

PRINCIPAL  OFFICE.    87  and  89  SOUTH   5th   AVENUE.  NEW  YORK. 

CROSBY  ELECTRIC  COMPANY. 


THK,KL,ECTRIC    AGE. 


General  Electric 


NOTICE. 


A    COMPLETE   STOCK  of  Lamps   of  every  candle  power  and  volL.ge   is   always 


V 

\ 


on  hand  at  each  District  Office.  |^_ 

Also,  Incandescent  and  Arc    Lighting  Generators,    Railway  and   Stationary  Motors, 
\  Armatures  for  all  machines  manufactured  by  this  Company,  and  a  full  line  of  Construct- 
'ion  Devices   and  Suppliesf  or    every  kind  of  Electric    Light,  Railway  and  Power  Plant. 
Customers   are   requested   to  deal  with   the    District  Office  of  the  territory  in  which 
their  plant  is  located,  as  indicated  below. 


1 


DISTRICT    OFFICES 


NEW   YORK, 

Edison   Building,   Broad   Street. 

Connecticut.]  Delaware. 

New  York.  Maryland. 

Pennsylvania.  Virginia. 

New  Jersey.  West  Virginia. 


BOSTON,    MASS. 

38  Pearl  Street. 


Maine. 
New  Hamsphire. 
Vermont. 


Massachusetts. 
Rhode  Island. 


Montana. 

Wyoming. 

Utah. 


DENVER,    COL. 

Masonic  Building,    16th  and  Welton  Streets. 

Colorado. 
New  Mexico. 


North  Dakota. 

South  Dakota. 

Minnesota. 

Iowa. 

Missouri. 

Wisconsin. 

Illinois. 


CHICAGO,   ILL. 

Rlalto  Bulling. 

Michigan. 

Indiana. 

Ohio. 

Kentucky. 

Kansas. 

Nebraska. 


NEW   ORLEANS,    LA, 

Cotton  Exchange  Building. 


California. 


SAN    FRANCISCO,   CAL. 

Edison  Building,    112  Bush  St. 

Nevada.  Arizona. 


Tmshington. 


PORTLAND,   OREGON, 

Flelschner  Building. 
Idaho. 


Oregon. 


Texas. 

Indian  Territory. 

Arkansas, 

Tennessee. 

Louisiana. 

Mississippi. 


Alabama. 
Georgia, 
North  Carolina 
South  Carolinu 
Florida. 


TORONTO.   ONT. 

Bank  of  OemmtrM  Building. 
Dominion  of  Canada, 
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THE.ELECTRIC    Ac3B, 


SULATED 

S^  CABLES 

felcgr.pXTelefi.iit  uft  ElEtriol  Usa. 


^CROCKER -WHEELER 

PERFECTED 


THE   INTERNATIONAL 

OKONITE    COMPANY, 

LIMITED. 

13  Park  Row.      New  York. 


Standard  Underground  Cable  Co 
ELECTRIC  CABLES,  LIME  &  HOUSE  W'RE. 

General  Offices-  Westinahouse  Bldg  .  Pittsburgh.  Pa 
Branca  OCcet   >'    V.Tloa  EM(.     •  r  cico.  Boom MiT>>e R.«-torj 
Sand 
lie.  ia 
^^    lampi 


VERY  SLOW  SPEED— FULL  POWER— PER- 
FECT REGULATION— rORGEO  FIELDS,  LET 
INTO  BASE  — SELF-OILING  BEARINGS  — 
SELF-CENTERING  BEARINGS— ALL  SIZES— 
BOTH  ARC  AND  INCANDESCENT— FOR  ALL 
POWER  PURPOSES. 

Acknowlegcd   by  the  leading  Manufacturing    Com- 
panies to  be 

THE   MOST  PCRFECT  MOTOR   MADE. 

Kttwaata,   and    Flans   Torolshad    for    Bectrie    Pnrtr 
Sqnipm.Bl 

CORRESPONDENCE   INVITED. 


CHARLES  J.   K1NTNI 

LmUPrin  EUctruml  bimw  U.  S  tmiemt  I 

Eleo-fcricsvl   Expax-fc,  )\ 
SOLICTTOl  OF  SOHZSTIC  XTD  TOXESH  PJ 
Experimental  Lar c  -  icet  am.  ahrrmi 

eurrc 

45  Broadwav, 

ALORICH    COURT  NEW     T 


EUGENE  T.  LYNCH. 

120  BROADWAY.  N.  Y. 
CONSULTING  ELECTRICAL  ENGINE 


v:r.  Maya  m  Qmmm 


•430-^132   "WEST    14TH    STKEET,    NEW   YORK. 
S.  S.  WHEELER,  President.  F.  B.  CROCKER.  Vice-PresideML 

ANSONIA  BRASS  &  COPPER  CO, 

sole  MAjrrracrrBXBS  or 

Cowles'   Patented  Fire-Proof  and  Weather-Proof  Line  Wire. 


$mBm***ti«*i 


SAMPLES    njRfirSHED    UPON    APPLICATIOW- 

'  Pure  Electric  Copper  Wire,  bare  and  covered,  of  every  description. 
Tobin  Bronze  Rods,  Plates  and  Sheets. 
Warerooms:     19  &  21  Cliff  St..  New  York,  Factories:     Ansonia.  Conn. 


BUSINESS 
TYPEWRITE, 


FOR    A    LOW    PRICE. 


THE  ELEKTRON  M'F'G.  CO. 

79  &  81  Washington  St,.  Brooklyn,  N,  Y. 


MANUFACTURERS    OF 


PERRET  ELECTRIC  MOTORS  AND  DYNAMOS. 

Laminated   Field   Magnets,   High    Efficiency,   Low 
Speed,  Full  Power. 


Ferret  20  H.  P.  Motor,  Speed  550,  Weight  1,250  lbs.         Motors  of  any  size  for  amy 
purpose.     Factories  equipped  throughout  with  Electric  Power. 


PERFECT    ALICNMENT 

HANDSOME  TYPE.       PLAINEST  I 

Work  looks  better  than  that  of  the  m 
pensive  machines. 


WORLD 
TYPEWRITER 


$15 


WRITE: 
CHARAC 


WALNUT  CASE.  S2.0O. 

Catalogue  Free.    Address  TrDewritfr  Pot* 
POPS  M-TG.  Co.,  B  Chicago 


J.  B.  SABINE, 

COUNSELOR  AT  LAW. 

Electrical  Patents. 

181  BROADWAY.  SEW  YORK, 

Specialty     Electrical      Patents. 


SJJEgL  WIRES   and   CABLES, 

)  FOR    AERIAL.    UNDERGROUND   AND    SUBMARINE   USE. 

JW)  The  Oldest !      The  Best !      The  Cheapest ! 

ILLUSTRATED    CATALOGUE    ON    APPLICATION. 


BROOKFIELD,  W.,   MANCTAC 
of  Screw  Glass  Insulators  and 
Jars.  83  Fulton  St 

DR.  GASSNER'S  DRY  BATTER'S 
best  open  circuit  battery  irj  tl 
ket.  A.  Schoverling,  Sole  Agent  ai 
ufacturer.  No.  Ill  Chambers  St 


GEO.  B.  PRESGOTT.  Jr.,  Genl.  Agt„  16  Dey  Street,  N.  Y.  M 


YOU  MAKE  A  MISTAKE  t^Jtlfe 

from  F.   &  F.  Cleveland.    Ohio.     Send    f.>r   the    Latest 

and  rock  bottom 
Medical   ti**Uerie*.     We  undersell  all.     Ad- 
dress 

FLETCHER  &  FLETCHER  ELECTRIC  CO.. 
Cleveland,  Ohio. 
Mention  this  paper  if  you  want  bottom  prices. 


ARSHALL.  WM..   MAN" CT ACT 
ELECTRIC  CONDENSERS, 
Standards  a  Specialty. 
Room  2  &  4.  University  B'l'i 


»E    HAVE    EVERY    FACILITY  TON  ENGRAVING     E  LECTROTYPI NG  AND  PRINTING      AND    WILL    CONSIDER 
IT   A    FAVOR    IF   WE    ARE    PERMITTED   TO    ESTIMATE    ON    ANY    WORK    OF  THIS    KINO 


MdXTIRE'S    PATENT 

CONNECTOES  AND  TEHMINj 

al   Furposes     Ir.caniewer.:   Lafl 

F.]e«.-cal  Supples      METAL  TERMINALS 
FUSE  WIRE   SAFETY   DEVICES. 

I  nt  c.  ichtiee  ei ..  13  *  15  Fraiini  sl,  lew; 


National  Transformer  System 

The  most  perfect  and  reliable  system  of  Incandes 
cent  Electric  Lighting  in  the„World. 

DYNAMOS,  capacity  from  350-2,000  16  c.p.  Lamps. 

TRANSFORMERS,  constant  voltage  from  1  lamp 
to  full  load.     Efficiency  guaranteed. 

LAMPS,  highest  efficiency,  to  fit  all  sockets. 


WITH    MJITER    COMBINED.    CAPACITY.  600-1.    C.  P.  LAMPS.    Slot  VIEW. 


INSTRUCTIVE  CATALOGUE  FREE. 

WALTER    K^FREE 

150    Na<«jT*^  ■    New    York 


\ 


